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| THE ENGINEER. 





‘NT OBSERVATIONS ON THE CONSTITU- 
RECENT OEY THE SUN'S ATMOSPHERE. 
By Baxrour Srewart, LL.D., F.RS. 
i which have lately appeared 
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A deal has been gained for science on this occasion, 
and devotion of the observers has been beyond all 
praise; but more striking results have been very recently 
achieved by the more quiet and gentle method of question- 
ing the sun at any time by the aid of a spectroscope. 
This method has been first sugg and carried into 
execution by'Mr. J. N. Lockyer, whose results give us, 
even at this early stage, a very good idea of the composi- 

i the outermost solar envelope. 

roceeding to. discuss the spectroscopic 
observations of the red flames it is necessary that we should 
have a clear idea of the extent and importance of these 
phenomena. The generally received opinion has been that 
they are occasional appendages placed here and there 
round the limb of the sun; but recent observations, and 
especially those of Mr. Lockyer, assign to them a position 
of much ter importance in the solar economy. This 
observer finds all round the limb of the sun an envelope 
composed of the same material as the red flames, which 
he has named the chromosphere, to es it from the 
absorbing atmosphere on the one hand, and from the 
white photosphere on the other. This envelope extends, in 
round numbers, to the height of six or seven thousand 
miles above tlie solar surface. We were already prepared 
for this announcement by the appearances observed during 
total eclipses, in which the prominences appear very — 

continuous over those portions of the sun’s disc whic 
are uncovered by the moon during totality, so that 
it might be imagined they exist also in the other 
tions, only they are hidden from our view. Evi- 
ently, however, the experimental proof of the uni- 
as of these red flames could not be given by 
eclipse observations, but had to wait for some method by 
which the sun might be questioned in his natural condition. 

We have thus all round the sun a reservoir or oeean of 
luminous matter, ape A about 6,000 miles high, but 
occasionally, as in one of the red flames measured by Mr. 
De La Rue, extending 70,000 miles above the surface; and 
as there are apparent mountains of flame in this sea of 
fire, so there are apparent occasional depressions or valleys, 
brought to light by Mr. De La Rue in his photography. 

To sum up, this sea of fire is subject to great changes of 

t level and abrupt irregularities; but whether 
pam changes argue the transmission of actual matter from 
one height to another, or whether they only argue irregu- 
larity in a heat-producing agent, is still an open question. 
Probably, however, we cannot go far wrong if we imagine 
that this sea of fire is frightfully tempestuous in the 
ordinary sense of the word, This is confirmed by the 
petoetert of one of the red flames taken by Major 

ennant during the late eclipse, which exhibits traces of 
a structural and even spiral form, giving the idea of an 


actual iage of matter. 

I have hitherto spoken of a sea of flame because these 
words, perhaps, convey the best idea of the general appear- 
ance; but it is now time to discuss the evidence given by 
the spectroscope as to the particular chemical composition 
of this envelope. 

The red flames were shown to be gaseous by the observa- 
tions made during the recent total eclipse, but their spec- 
tral composition had first been determined by Mr. Lockyer. 
This observer found the red flames, when analysed by the 
spectroscope, to consist of three bright lines, and he has 
been able to fix the positions of these with great ac- 
curacy. One of these lines he found to be absolutely 
coincident with C (Frauevhofer), another to be very uear F, 
while a third is about eight or nine degrees of Kirchhoff’s 
scale, more refrangible than D, When it is stated that C 
and F are two lines given out by incandescent hydrogen, 
the umption is strong that the red flames are composed 

if this material; yet, strange to say, we have no hydrogen 
line coinciding with the third line of the red flame light. 
Nevertheless, we ought to wait for further experiments on 
the hydrogen spectrum before pronouncing on this point, 
and we believe that Mr. Lockyer is engaged in making these 
experiments. 
ut the strongest evidence in favour of hydrogen is 
afforded by the F line. Mr. Lockyer finds that when he 
ings into the field of view of his spectroscope a part of 
‘the sun’s disc as well as the red flames, the line F which 
ae a dark line in the light from the disc, changes at 

e border, not into a bright uniform line, but into a fiery 
barb, thickest at the bottom, and tapering off towards the 
top; in a word, the dark line F appears like a black arrow, 


_ shod with a head of fire. Occasionally, however, when 


some of the great protuberances are observed, this arrow 

head does not taper off in a uniform manner, but bulges 
out and then contracts, perhaps more than once, before it 
finally tapers off, presenting to the eye a sort of beaded 
appearance, the bulgings or beaded portions being, at the 
same time, much more brilliant than the others. 

Mr. Lockyer has com his observations with certain 
experiments of M. Pliicker upon the hydrogen spectrum. 
M. Pliicker finds that in this spectrum the line F varies 
in thickness with the temperature, if not, also, with the 

re of the incandescent hydrogen, in such a manner 

.as to be thickest for the highest temperatures. Now, in 
the sun the atmosphere would, of course, be hottest furthest 
down, so that, if this atmosphere were composed of 
hydrogen, we should expect the line F to be thickest 
farthest down, and to taper upwards.as the temperature 
“and pressure decreased, and we should also expect a 
bulging out of thie line in those localities which were, from 
some cause or other, excessively incandescent. _ But this is 
isely what Mr. Lockyer observed, and we have 
very strong grounds for imagining that those 





red flames contain hyé and, we may add, 
grounds for pes that contain anythi 5 
‘ But before composition was i inves- 
tigated it was conjectured by one ary rd that the 
outer layers of the sun’s atmosphere would be found to be 
of hydrogen. Mr. G. J. Stoney observed that 
the peaacgpare da iy M8 ig Sr ale ngs ma by 
hydrogen, were iarly black, denoting the very low 
temperature, and hence, no doubt, great elevation in the 
sun’s atmosphere of the absorbing hydrogen. On the other 
hand, the most. probable explanation of this great elevation 
of the hydrogen atmosphere seems to be that first advanced 
by Dr. Gladstone, who imagines that —— being an emi- 
nently non-condensible gas, which we know fromothersources 
to be present in the sun’s atmosphere, might naturally be 
expected to extend to the very border, and t exist at tem- 
peratures at which the vapour of other bodies would be 
condensed. This is doubtless true, but whether it be 
alone sufficient to explain the phenomena is yet an open 
question. 

Let us suppose that we have now rendered probable the 
existence above the solar surface of an incandescent atmo- 
sphere, composed of hydrogen, decreasing in temperature 
as we mount upwards, this atmosphere will, no doubt, 
accoutit for the presence of the two dark lines C and F in 
the spectrum of the sun; but it will not account for the 
other dark lines, since if it could produce these, we should, 
according to well-known principles, expect it to give 
them out as bright lines when viewed apart from the body 
of the sun. We are hence led to infer the existence of 
another atmosphere besides the chromosphere, traces of 
which have, we believe, been recently observed spetro- 
scopically beyond the sun’s line by Mr. Lockyer. 

ut besides the presence of dark lines in the solar spec- 


trum we have the fact that the limb or border of the sun, | 


a region which we view through a great thickness of solar 
atmosphere, is very evidently less luminous than the centre 


of the disc, a region which is viewed only through a small | 
extent of the atmosphere. Now Principal Forbes and others | 


have analysed the spectroscopic composition of the light 
from the sun’s border, and found that it is the same as that 
from its centre. 
which renders the sun’s border so much less bright than 





Hence we conclude that the absorption | 


offices in Great George-street and other well-known 
fessional localities have put up the shutters. The poche 
this change Py wy Aan by our author, who remarks of the 
engineer: “ He has done too much. He has crowded the 
work of half a century into a few years. He has provided 
by a large present outlay for a traffic that is unde 

and, what is worse, has provided often in duplicate.” 

It would be tre ing beyond the limits of human 
nature, to blame a man for accepting a lucrative position 
for which he was not quite fit, but censure may be fairly 
bestowed upon those we first acce the appointments, 
and then refused to qualify themselves for its duties, pre- 
ferring their own iguorance to the best information extant 
upon the subject. It is not too much to assert that the 
majority of those who were raised to the important position 
of engineer-in-chief to a line, and who subsequently rose to 
eminence in the profession, were not by any means what 
we should now consider competent for the post. But the 
difference between them and others was, that while the 
latter were content to remain incompetent all their lives, 
the former were never satisfied until they were thoroughly 
competent, and had acquired the practical knowledge they 
were formerly deficient in. This is a distinguishing 
characteristic of a master mind, and marks the difference 
between it and one of inferior ability. As it isin India at 
the present time, so it was at the introduction of railways, 
Military men competed with the civilian in performance of 
engineering duties, and we trust that they, along with their 
civil brethren, have improved in knowledge and experience. 
We do not think it would be easy to find one who would be 
placed in the samedilemmaas a “worthy colonel of engineers” 
alluded to by the author. This gentleman was engaged in the 
office in “la, ing down the gradients,” an operatian usually 
performed by the engineer-in-chief. It consists, in having 
first plotted upon the section the actual headway required at 
the various roads and streams, in balancing the cutting and 
embankments by means of a piece of string. The process is 
to some legree tentative, and after various trials the final 
gradient is selected and the line ruled in on the section. 
The “colonel,” after many unsuccessful attempts, at last 
exclaimed, “I cannot tell how it is; when I reduce the 
embankments, I get such tremendous cuttings, and when 
I diminish my cuttings I run into such a devil of an em- 


its centre is genera/ in its nature ard not selective, that is | bankment.” 


to say, it weakens the spectrum, but does not alter it by 


We should do but scant justice to the volume under 


absorbing certain rays and passing others. Now an atmo- | review if we limited our notice solely to the amusin por- 


sphere of this kind, inasmuch as it exercises a large gene- 
ral absorption, ought, when examined apart, to give out a 
continous spectrum. We cannot, therefore, readily sup- 
pose it to be identical with the — atmosphere, 
which, as we have seen, gives out but three lines, 
and we are, therefore, disposed to associate, with an 
inferior stratum of the sun’s atmospbere, not only 
the selective absorption evinced by the presence in 


the solar spectrum of a number of lines (many of them due | 
| end may be quoted. 


to the vapour of substances which condense at a high tem- 
perature, such as iron), but also the general absorptive 


evinced by the decrease of light as we approach the | 


border of the sun’s disc. 

About the selective absorption there can be no doubt, but 
what is the general absorption owing to? 

For one explanation of the general absorption we naturally 
recur to certain very interesting experiments lately made 
by Dr. Frankland, in which he shows, that when hydrogen 
exists under considerable pressure it gives out a continuous 
spectrum; now the hydrogen in the lower layers of the 
solar atmosphere must exist under great pressure, and may 
hence be expected not only to give out a continuous spec- 
trum, but also, in consequence of this, to exert a 
continuous or general absorptive power. Again, we 
may suppose that in the lower strata of the solar 
atmosphere there are numbers of small condensed 
particles floating about colder than the photosphere of the 
sun, and which would, therefore, exercise an absorption 
rather general than selective. As observation proceeds 
we may expect to have clearer views on this and on many 
other pcints; meanwhile, let us hope that men of science 
will not neglect tis most interesting and fertile field of 
research. 

Kew Observatory, 28th December, 1868. 








LITERATURE. 


Personal Recollections of English Engineers, and of the Introduc- 
tion of the Railway System into the United Kingdom. By a 
Crvit Encrngkr, author of the “Trinity of Italy.” London: 
Hodder and Stoughton, 27, Paternoster-row. 1868, 

Ir may be reasonably > that, without instituting 
sthumous comparisons of an invidious nature, or arrogat- 

ing to the members of the modern school of engineers any 

superlative professional merit, we have made some progress 
in the science of the profession since the early days of 
steam locomotion. While this is a point which we do not 
care to lay very much stress upon, there is another which 
we regard of far greater importance, namely, the progress 
made in education, social positiun, and gentlemanly bear- 
ing towards all with whom the members of the profession 
may be brought into contact. The contents of the volume 
before us, although containing much that has little or 
nothing to do with the title that prefaces it, and many 
stories that smack of plagiarism and antiquity, yet is 
pleasantly written, presents the reader with an account of 
the routine of an engineer’s life, and depicts truly and 
faithfully, incidents that have unmistakeably occurred. 
There is no profession which sprung into mature existence 
so suddenly as that of the engineer. In the infancy 
of railways, men of complete insignificance in every 
sense of the term, became, at one bound, men of rank and 
importance ; simple surveyors, levellers, and draughtsmen 
were raised, tout d’wn coup, to the onerous positions of 
engineers-in-chief; and offices were set up with commensu- 
rate velocity.. Durivg the last ten years the contrast to all’ 
this has been no less vivid than true, Men of rank and’ 
importance have been reduced to complete ‘insignificance ; 
simple surveyors, levellers, and draughtsmen have totally 
disappeared ‘from off the face of the earth, and many of the 


| tion of it. 


There are several very useful and judicious 
hints and suggestions thrown out at intervals, respectin 
failures which occurred on some of the early lines, an 
which could, in the first instance, scarcely have been pre- 
vented, owing to the want of practical experience on the 
point. As a proof of how little railway, canal, and all com- 
panies undertaking the construction of large public works 
know regarding—to use a common expression—what they 
“may be let in for,” the canal from Rochester to Graves- 
After the completion of the canal the 
salt water from the Medway was admitted to fill it through- 
out; but, to the surprise of the engineer and everybody 
else, the wells in the neighbourhood of the caual, and even 
at some distance from it, at the same time became exceed- 
ingly brackish and unpleasant to the taste. As may be 
readily imagined, the owners immediately took action 
against the proprietors of the canal, and, notwithstanding 
the vigorous opposition of the latter, the case went against 
them. Engineers are now well aware of the irresistible 
force anil the long distances to which water will soak or 
percolate, more especially if there should be a fault in 
the geological stratification. 

If there exists a difference between the ancient and 
modern engineer, there is also a difference between the 
contractors of the same veriods. There is one power which 
a contractor must possess, and which all successful indi- 
viduals in that sphere of life invariably have been endowed 
with. Itis the power of rapidly forming an estimate of 
the cost at which any works may be carried out. The 
early contractors—men who could hardly read or write, 
and possessed not the slightest idea of estimating arith- 
metically in detail—appear to have been gifted with an 


| innate faculty for arriving at pretty accurate conclusions— 
| a kind of intuition as it were. 


But very few of the engi- 
neers could compete with them iu this particular, and many 
companies paid dearly for the practical inexperience and 
ignorance on the part of their officials with respect to the 
price of actual work. It must be borne in mind that the 
engineer had nothing to do with the construction of the 
line. His duty was simply to construct the line upon 
paper. It was, therefore, necessary that a special branch 
of business—a distinct corps of men—should be created to 
carry out his designs, with the same rapidity that accom- 
panied the birth of his own profession. As may be ex- 
pected, many of the contractors progressed gradually from 
the position of sub-contractors to that of greater responsi- 
bility and magnitude. 

At first there was no such thing as a “lump” contract. 
Earthwork, masonry, brickwork, the laying of the per- 
manent way, and other items, were kept separate and dis- 
tinct. The cost of this system was much in excess of that 
subsequently adopted, as may be inferred trom the pithy 
remark of one of the contractors of the old school: —* I will 
tell you a secret worth knowing; we've a maxim as puts a 
deal of money in our pockets:—The more you dissects it, 
the better itcuts up.” The practical superiority of the in- 
born faculty of estimating the cost of work possessed by our 
contractors was well exemplified in the numerous instances 
when they competed for the construction of French rail- 
ways with their brethren on the other side of the Channel. 
The continental engineers made their calculations in amost 
scientific and elaborate manner, and their modes of esti- 
mating the cost of different “leads” resembled a mathe- 
matical series, culminating in a price that was preposterous. 
The contents of “ Persoual Recollections of English Engi- 
neers” will be found very readable and instructing. It, 
of course, does not pretend to be a work of a scientific or 
studious nature. It does not aspire to the same character 
as the works of Mr. Smiles, but whoever takes it up with 
the sole expectation of getting a little instruction and some 
amusement, will not be disappointed. 


’ 
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: between it and the abutment, that is upon B A, A A, and | off AB = 2°9 tons, draw ba parallel to the flange of the 
See: ae CONSTRUCTION. | 4... The ber A H will finally receive a third straix due | girder, and prolong FA to meet itin a. Peds. Baw arta 
: 0. 3 pay ogee Faey aaabe | omlaip< auyp-poayy gS ayant upon the -equals.A a = 2°5 tons, or the vertical component 
Tr would be evident that to sum up the algebraical sum of the | upon the various bars will be as follows:—C C = 0 0; C B= —| of the strains upon the We ive that the 
strains brought upon each bar by the weights, considered as | 14;BB= + 14; BA=—14—14 = — 230; AA = + | original weight of 2°5 tons is transferred to abutment un- 
‘ placed upon both sides of the centre of the girder, would be 4 | 1-4 + 1-4 = 28; and AH = — 14—14 — 14 =— 42 tons, in not ing the various members of 
tedious and, at the same time, a very unnecessary task. We are | In the first place we observe that the arrangement among the | the structure thr y it to pass, and by which it 
not advocates for indu in troublesome and tedious calcula. | bars ed in’ changed ‘by altering ‘the position of the load, Mp create Neti Be Bom place. It has 
tions merely for the of trouble. Provided, therefore, that | Those which were pairs in the former instance are no | 80 | been already shown that the strains upon the di bars are 
the student understands the reason why it is sufficient to have | now. The pairs, when the weights were at te, were wad all ulti to-the abutment or point of reaction, and 
regard only to the strains induced by the weights situated upon | CB; B B and BA; AA and A H. Now they are C B and B B; | that their amount increases with the distance that each bar is 
one-half of the girder, he may always ascertain them upon that | BA and A A. It will also be noticed that there is a greater | from the cen a minimum at the ‘latter’ point, and a 
assumption. To render this intelligible we will select an example | total load upon the girder by the arrangement ad in Fig. 2. | maximum:at the former. In the same manner the strains upon 
and examine into the question a little more in detail. Let Fig.1 | If we take the half gi in. Fig. 1, the whole load upon it is | the flanges are all referred to the centre of the girder, where 
represent a girder supposed to be uniformly loaded throughout | two and a-half tons, since half a ton is supported directly attain. a maximum, being a minimum at the support or 
by the vertical reaction of the abut-| abutment. Ha of the action of the weight of 


FIG.I. 
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ment at H, whereas in Fig. 2 the 
.. whole three tons is supported at the 
* lower points of the triangles. Con- 








a 


sequently the strain upon the end 
bar Y will be greater than in the 
other case. In Fig. 1 it was shown 
to be equal to 25 + 14 = 35 tons. 





its length, or, what amounts to the same, suppose the weights 
collected at the several apices of the triangles. Selecting any bar 
%, the total strain upon it will be equal to shearing strain at the 
apex b, multiplied by the cosicant of the angle of the inclination of 
the bar to the horizon. The shearing strain will be equal, as already 
stated, to the sum of the weights situated between the apex and 
the centre of the girder. If each of the weights A, B, C, &c., be 
equal to one ton, then the total strain upon the bar « equals 
15 x1'4=2°10 tons, assuming the angle of inclination of the 
bar to be 45 deg. Let us now proceed to obtain this result 
by considering the action of each individual weight. 
Commencing with the weight of one ton at E, upon 
the principle of the lever, five-sixths of it are transferred to the 
abutment K, and one-sixth to H. The vertical component of the 
strain brought upon the bar x, by the weight placed at E, isa | 
compression of one-sixth of a ton. . Similarly, the vertical com- | 
ponent of strain upon 2, due to the weight D, will be two-sixths | 
of a ton, that of the weight C three-sixths of a ton, and that of B | 
four-sixths of a ton. All these strains are compressive, and | 


m7 


By the same rule it will now be equal 
to 3 + 1°2 = 42 tons, as found about 
by summation. The difference is evi- 
dently the diagonal component of the 
vertical load of half a ton, which is 
not carried by the support as in Fig. 1, and which is equal to 
05 + 14= 07 tons. Similarly, the vertical pressure upon 
the upright at H will not be 2°5 but three tons. The strain 
upon the upper flanges will be also slightly increased by this 
arrangement of the weights, but we shall consider this more in 
detail in a succeeding example. 

In Fig. 3 is represented the skeleton elevation of half of a 
girder having a span of 80ft. The bracing is arranged in 
equilateral triangles, and the load is at the rate of half a ton per 
running foot, or forty tons, uniformly distributed over the 
girder.* Since the triangles are equilateral, the depth of the 
girder may be easily calculated. The length of any diagonal 
bar AH is equal to the length of one bay, or portion of the 
flange A B, situated between any two apices of a triangle, This, 
by the figure, is equal to 10ft.; so that, calling D the depth, we 
have D = +/ (100—25)=8'66ft. This value for the depth will 
be required in checkmg the strains upon the flanges, ascertained 
by geometrical calculation. In the first instance, let us suppose 
the load to be uniformly over the top of the girder. It will be 








2°5 tons placed at the central apex E of the girder, in a 
and vertical direction, there yet remains its hurizontal com 
to be accounted for, or the strains it induces upon the 
To find the amount of these, lay off Mb = Eb, upon the 
ponte of the diagonal EM, draw bc parallel to 

D, to meet the lower’ flange; then OM gives the 
tensile strain upon the portion of the flange MN, and 
the compressive strain upon DE. By the construction this 
strain is evidently equal to that upon the bars, or equal to 
2°9 tons. The effect of the weight 2°5 tons placed at E upon 
the flanges is as follows :—It causes a separate tensile strain of 
2°9 tons upon MN, LM, KL, and HK; and, from what has 
been previously stated, the total strain resulting from this one 
weight upon M N equals 2°9 x4=11°6 tons. Similarly, the total 
strain upon L M=2‘9 x3=8°7 tons, that upon KL=2°9x2= 
5°8 tons, and upon H K=2°9 X1=2°9 tons. The total strain 
upon M N is, therefore, equal to its own strain plus those upon 
the other portions of the flange lying between it and the point 
of support, thus corroborating the statement made when explain- 
ing Figs. 1 and 2. Let us now consider the upper flange, and 
here we shall find some difference. The strain upon D E will, 
by analogous reasoning, be evidently equal to its own strain, plus 
those upon the remaining parts of the flange; and, at first sight, 
it might appear that the total would correspond with that 
already found for the lower flange, but a little consideration will 
show the fallacy of this assumption. Upon the lower flange the 
successive strains are all equal to Mc, but this is not the case in 
the upper. They are all equal, with the exception of that upon 
the last part A B, which is not equal to M ¢, but to ab. The methods 
of finding ab have already be2n demonstrated, and its value will 





be seen, upon measuring it with the scale of four tons to the 


summing up we find the total to be equal to (; + § + § + #) = | arranged as follows:—There will be a weight of five tons upon | inch, to be just one half of M ¢, that is, equal to 1-45 tons. The 
each of the apices B,C, D,E, and one of two and a-half tons | strains upon the upper flange from the action of the weight of 
upon A, Regarding only one half of the girder, there will be | 2°5 tons at E will manifestly be as follows:—They are all com 


= l{tons. But the bar z is also subject to a tensile strain 

m the effect of the weight A, which is equal vertically to 
one-sixth of a ton, so that the total strain upon the bar z is 
equal 14 — 4 = 14 tous as before. Multiplying this by 1°4, we 
obtain the same result to be 2°10 tons. A little reflection will 
point out that the tensile strain brought by the weight at A 
upon « is neutralised by the compressive strain resulting from 
the action of that at E, and that the compressive strain coming 
from D, is of exactly the same amount as that portion of B 
which does not pass down z towards H. We thus perceive the 
occasion why the last bars, or those nearest the abutments, are 
always strained to a maximum. Since the weights at K and H, 
which are respectively equal to half those at the apices of the 
triangles, cause no strain upon the bars y, y‘, but are supported 
altogether by the vertical reaction of the abutment, there is 
no neutralising strain upon them. The bar y is strained in 
tension by all the weights A, B, C, D, E, and there is no com- 
pressive strain at H, to be subtracted from their united action. 
In the ‘present instance the bars ¢, t', are also strained to a 
maximum in compression, being evidently affected by the same | 
weights to the same extent as y and y', but the strain is of a 
compressive instead of a tensile character. The bars y and ¢ 
and y‘ and ¢' are said to be pairs, that is, they are acted upon by 
strains of the same amount, but of an opposite nature. From 
the rules previously laid down the strain upon ¢ and ¢t‘ is a com- 
pression of half the total load upon the girder multiplied by 1°4, 
and that upon yand y'atension of the same amount. Both these 
strains’¢onsequently equal (2°5 + 1°4) = 3:5 tons. The vertical 

essure upon each of the uprights H and K will be equal to | 
half the total load upon the girder, equal to 2°5 tons. 

We trust that we have now made the manner in ‘which the 
bars are affected by the several weights perfectly clear, and shall 
pass on to the strains upon the flanges. These are cumulative, 

’ that is, the total strain upon the centre portion B C is equal to 

the sum of its own proper strain, and those upon the other 

portions AB, A H. Similarly, the total strain upon C D, equals 

strain upon C D, plus that on D E, plus that on EK. The 

strain upon the whole of the upper flange is compressive, and is 

induced by the bars tending to a, or double it up towards 

the centre. That upon the lower ge is tensile in character, 

but the separate portions are affected in just the same manner. 

The total tensile strain upon C C, is equal to its own, plus that 

upon D C, plus that upon D E, or equal to its own, plus, that 

upon,.B C, plus that upon AB. It will be seen hereafter that 

the strains upon the upper and lower flanges are not identically 

equal, and, moreover, the actual amount upon each will depend 

in a great measure, on the position of the load being at the top or 

the bottom of the girder, That the strains upon the various 

are also affected by the position of the girder, a little considera- 

tion will serve to show. As it has been proved that it is only 

necessary to regard one-half of a girder, let Fig. 2 represent one- 
half of Fig. 1, and let the weights be situated as represented in 
the latter figure, the same letters being used for both. Since it 
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only half the weight at the central apex E, which will have to be | pressive, and that upon D E will be equal to 29 x 3°5 = 10:15 
| taken into \ Sa tly, the. distribution of the | tons; that upon C D =,2°9 x 25 = 7°25 tons; that upon BC 


| separate weights upon the girder will be two and ahalf tons 
| upon A, five tons upon B, five tons upon C, five tons upon E, 
| and two and a-half tons upon E, making in all twenty tons, or 
half the total load. In Fig. 1 the skeleton elevation of, the 
| girder is drawn to a scale of 8ft. to the inch, and the strains 
| plotted to a scale of four tons to the inch, which allows of an 
| estimation of one-tenth with facility. We would here remark 
| that although it was necessary to publish the diagram of a size 
| that would admit of ifs insertion in our columns, yet the original 
| diagram was to a scale of 2ft. to the inch. - It will, nevertheless, 
by those who follow tlie investigation of this example, 
3. . 


| be seen 
| that the strains can all be accurately scaled off from Fig. 


HH Cc Commencing at thecentre, we have a weight of 2°5 tons which 

™ | passes down the bar E M, causing a compressive strain upon it 

£ from E to M, when it meets with. an equal and opposite reaction. 

The strains are of course all ultimately transferred to the up- 

; + t A F, as will be uently explained. To determine the 

} } } Fr of the first weight of 2°5 tons at the central apex E, plot 

R c off upon _a scale of four tons to the inch the line E a = 2°5 tons ; 

a a atte draw ab parallel to the top flange, then E 6 represents the 

is necessary to consider the action of the weights upon only those | strain upon the bar EM=2'9 tons; while a6 gives the push 
bars that are placed between it and the nearest abutment, there | against central pin E, which is met and coun i by one 
is, therefore, no strain whatever upon. the bar CC, when the from the other side, and may therefore be disregarded. This strain 


* weights are situated at the lower apices of ‘the les. “When 
~ they were placed upon the top, the bar \C was subjected to a 
compressive strain of 0-7 tons, but in the ‘present instance it: is 


of 2°9 tons—confining our attention for the moment to the dia-. 
gonal bars—is induced in all of them, subjecting the bar D M toa 
strain of — 2°9 tons; D L toastrain of -+-2°9 tons; C L toastrain 


free from strain. The reason of this is at once ent, if we | of— 2'9 tons; C K and BH to compressive strainsof the same 
ms i te other weight to be plead at; upon te othr side amount, and BK, A H, to tensile strains of — 2°9 tons., Upon 
‘of centre line C F, in Fig. 1. ‘This was explained in our_| arriving at the point A the strain of 2°9 tons is evidently taken 
last, and therefore we shall not recapitulate. With a | partly the action of the flange AB, and partly by 

ight of one ton at C, in Fig. 2, the tensile strain upon the bar | that of the pillar or upright AF, Omitting the consideration 
C B will be 1°4 tons, a similar compressive strain will be | of the first for the present, upon the prolongation of H A, lay 


also a tensile one of the same amount 


—— 


exerted on B B and A i, 
upon B A and AH. This accounts for the action of the 
at ©. That placed at B will exert 

of the same amount upon 





corresponding 
the bars that are situated | the 





* We have selected this from Mr. Stoney’s admirable work on 
the ‘‘ Theory of Strains,” the of working out ‘the strains more 
fully than could be done in his volume, and also of demonstrating how closely 

geometrical method and that of mathematical calculation agree. 








= 29 x 15 = 4°35 tons, and that upon AB=29 x 05 = 
1:45 tons. We have thus accounted for the action of the weight 
of 2°5 tons at the central apex E throughout the whole’ girder, 
diagonally, vertically, and horizontally, and it remains now to 
wpe = effect of the others. 

+ wi sufficient for the purpose to trace throughout. the 
effect of the wei tat D, since the action of the others at ‘the 
other apices will be similar. The weight at D is five tons, orjust 
double that of E, and it may, therefore, be anticipated that its 
effect upon the various members. of the girders, will be double 
that produced by the weight E. So faras the diagonal bars 
are concerned this surmise.is correct, but it, does not hold strictly 

the 


for the flanges, as will presently be perceived. To consider 

ding bars first, plot off upon..the same scale as before, 
Dd = five tons; draw df to meet the bar L'D ced. 
Then D F will be found on ‘scaling to measure’ 58 
tons, and will the alternate compressive “and 
tensile strain upon the bars from DL to HA.» The dia- 
gunal bars ‘@ com ive strain on the struts.are 
shown by the thick while the ties, or those strained in 
tension, are represented by the thih lines. It is readily, pereep- 
tible that a weight of five tons tipon C will induce’ strains of 


similar amount upon the bars.C K, K B, BH, and HA; that 














apn B will, affect. to the same extent the bars B H and H A. 

pillar AF will support the vertical component of these 

separate strains ; that is, the actual amount of the weight itself. 

Bau: * Bars. 
EM.|DM.| DL. | CL. | cK. | BK. | BH. | AH. | AF. 
+29 )/—29/' +29 | —29 29 |. 29 29 | 29 25 
58 |—58 58 | 58 5s | — 5-8 5-0 
£5 —58 ti — 58 tf 
58.) 58 50 
+29|-2-:9) +87 | —87 | +145 | —145 | 4.203 | — 20-3 | 4-195} 





























Table referred to in next page. 
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yf the ‘at Dj the bar D L will push’ 
amount of this strain is given by df, the method of finding which 
has been already @xplained when treating of the strains upon the 
bars. On acaling ad, it--will. measure. 2‘9 tons. A little con- 
sideration will point out that the weights at C and B will also 
push CD and BC with strains of the same amount; 
and, as these strains are all referred to the centre, the 
portion of the flange DE will be pushed or compressed 
by the weights at D,C, and B to the extent of 29 x3 
or 87 tons. This may be termed the direct action of 
the weight at these apices, and we have now to consider the 
additional strains brought upon the top as well as upon the 
bottom flange by the action of the bars. The weight at D being 
ultimately transferred to the abutment will alternately stretch 
and compress both bars and flanges on its route. The strain 
upon the bar D L has been proved to be equal to 5°8 tons. Lay 
off upon the bar DL produced, Lf = DF = 58 tons, -and 
draw fh to meet the lower flange; then LA, measured on the 
same scale, will equal the additional’ strain brought upon each 
separate portion of the flanges, with the exception of that upon 
the end portion AB. The strain upon this due to the 
action of the weight at the several apices, will be only half:that 
brought upon the other portions of the flanges, as may be seen 
by measuring f d, already plotted, when obtaining the vertical 
strain upon the pillar AF. Comsequently the total additional 
strain upon D E, owing to the weight upon D, wili be equal to 
2°9 tons + (5°38 X 2°5) = 17°40 tons. Similarly the total 
strain due from the weight at C will equal 29 + (58 x 1°5) 
= 18°0 tons; and that from the weight at B = 29 (+ 5°8 x 0°5) 
= 5 tons. From above the strain upon D E was found to be 
equal to 29 x 3°5= 10°15 tons, and adding them together 
we obtain the total strain- upon the central portion 
to be equal to 44°95 tons. The strain uponC D will be mani- 
festly equal to that upon D E, less the push of the pin D, and 
less the pull upon the bar MD, that is equal 44°95 — (2°9 + 2°9) 
= 39°15 tons, and so on for the other portions of the flanges. 
Their strains may also be obtained by the process of summation, 
as shown in the table of the strains upon the flanges given below. 
In a similar manner the strains upon the separate portion of the 
lower flange may be determined. The strain upon the part 
MN, resulting from the action of the weight at D, will be equal 
to three times the value of LA =(58x3)=17'4 tons. The 
weight at C will produce a strain of (58 x 2)=11°6 tons; and 
that at B of (58x1)=58 tons. The strain upon MN from 
the weight at E was shown to be equal to 2°9 x 4= 11°6 tons; 
and, summing up, the total strain will be found to be equal 46°4 
tons. Subtracting the strain upon the top flange from that on 
the bottom, we have a difference of 1°45 tons; so that, practically, 
ethe statement made at the commencement, that the strains upon 
both flanges were the same, holds good. The strain upon M is 
equal to that upon MN, minus the compression strain resolved 
horizontally of the bar E M, equal to 46:4 — 2°9 = 43°5 tons, and 
so on for the remaining portions of the flanges. In the following 
table the strains upon the flanges are summed up, and we advise 
our younger readers to carefully consider them :— 


Parts of the Flanges. 






































aB | Bc | cD | DE |FH|HK/| KL | LM | MN 
r5| +15| +15| +15| oo |—29| —29| —29) —29 
00 29| +29 29| 00 |—00| —29| —29| —29 
0-0 oo; +29 29] 00 |—00| —00| —29| —29 
00 00 0-0 29/ 00 |—00 —00) —00| —29 
0-0 29| 29 29| 00 |—00 —00; —00) —o0 
0-0 00 29 29| 00 |—00| —00| —o00| —o00 
00 00| +00 29| 00 |—e0| —00| —00| —o0 
29 29) +29) +29) 00 |—00| —o0| —58) —58 
00 58 58 58| 00 |—O0o —58| —58| —58 
0-0 00} +58 58] 00 |—58| —58| —58| —58 
29 29) +29 29| 00 |—00) —58| —58, —58 
00 58] +58 58| 00 |—58| —58) —58 —58 
29 29| +29 29] 00 |—5s| —58| —58| —58 
+102| 4276) +392! 4450) 00 —205, —348) 435 —464 








We have now investigated the whole girder, and determined 
the strains upon its several parts, with an elaborateness that 
could not be given in treatises upon the subject; but as these 
papers are written principally for the instruction of the younger 
members of the profession, anything short of a detailed investiga- 
tion would have been of comparatively little value. There still 
remains the case of a passing load to be considered, but those 
who have made themselves masters of what has been already 
put before them, will have no difficulty in following up the 
subject. 








THE KIRKLESS HALL BLOWING ENGINES. 


Ow:ine to the lateness of the hour at which we received 
our correspondent’s pareel last week, we were compelled 
to hold over the following report of the proceedings which 
followed the starting of the great Wigan Showing 


es :— 

Ritter the usual “2 toasts had been proposed, Mr. Charles 
Hodgson, C.E., of THe ENnGryxrr, rose to propose the next 
toast. In doing so, he said: I wish that the toast which 
IT am about to propose had fallen into worthier hands, because I 
feel it is a toast which deserves justice at the hands of English- 
men, ont, above all others, at the hands of the gentlemen of the 
North. cannot possibly express rag ne what we should 
feel on the occasion of starting the largest installation 


I will not call them the largest blowing engines, but the 
largest installation—of blowing engines thus far in the world. 


Coming as th 
‘Wilson and 


ey 


do from the workshop of Messrs. hieran ge 
Co,, they bring to) 


with them the expectation 





ae 










abrogated. 

company, who are still preaneowns, re have this against us—that 
We possess many ments w twenty years ago were admir- 
able, but which it would be very q le whether a prudent 
commercial man could at this moment, or at any given moment, 
give up. English enterprise, and enterprise in the north 
especially, is sufficiently advancing—when we come to think 
of the financial interest of it. It takes improvements which clearly 
show that gain can be had on the whole by adapting them; and it 
holds back until that is proved. In putting - new works like 
these here, it behoves a prudent manager to adopt the best and 
most improved practices. In doing so, the Wigan Coal and Iron 
Company have ine well to consult, and toadopt the plan of Messrs. 
Nasmyth, Wilson, and Co.; and I think you willallow me to drink 
heartily, ‘‘ Success to the engines which have been started to-day.” 

Robert Wilson, Esq.. of the firm of Nasmyth, Wilson, and Co., 

anchester, in responding, said :—‘‘ After the complimentary man- 
ner in which my exertions have been spoken of before you, I really 
do not know how to express myself. Arr. Hodgson has certainly 
hono me in such a manner that I am utterly at a loss how to 
acknowledge the kindly expressions he has used in referring to 
what I have done. I must, however, say that the form, the order 





gether new so far as I was concerned, and that the design, as a 
whole, was given to me to carry out. The high and low pressure 
system was determined by Mr. Lancaster, and the coupling of the 

ines in the you have seen to-day was also a suggestion 
of his; but how to work these double engines, connected as they are 
now, was a matter of some consideration and of not a little diffi- 
culty at first. Like all others,we are prone to hold fast by something 
that is old, and something that is known, to the very last before 
trying something new. It is an old saying that ‘‘ necessity is the 
mother of invention;” but I may say that I was driven to the 
mode of working these engines, for, as far I am concerned, no 





time with the old mode of hand-gear engines, and finding that I 


which I should have liked, I was compelled to analyse the motion 
which the old hand-gear gave, and I found it not 
with what was wanted. I then set about to analyse what was 
really necessary, and what you have seen to-day has been the 
results. It is not a matter of guess-work—it is not a matter of 
simply jumping to conclusions—but it is the result of a thorough 
investigation of the principle; and I think that it is the only safe 
way an engineer can go about his work. How often is it the case 
that an engineer tries first one thing and then another, and some- 
thing else afterwards, instead of saying, ‘‘ Now, let us see what we 
want,” and setting about his work by analysing the whole system 
and preparing for what is required. If that were done, we should 
not have so many difficulties to contend with. You have seen to- 
day what is the result of following out the system I recommend. 

I am only proud to know that you are ple. with what you have 
seen ay. I assure you it gives me great pleasure. Although 
this is one of those pieces of work for which we are not so well 
paid as I think we should be, yet at the same time it is a great gra- 
tification to me to know that what hes been done has so far given 
satisfaction, and is likely to continue to give satisfaction; and I am 
sure there is no one here, not even Mr. Lancaster himself, who can 
wish success to these engines more than I do, Gentlemen, I thank 
you heartily. } 

Mr. Dawson, the Liverpool representative of the Carron Iron 
Company, said :—“* We have all been “7 much gratified to-day at 
the sight of these splendid engines, which Mr, Wilson has 
given us a description. I certainly am highly delighted with them 


myself, L-wish, every success, Time presses, and I have 
very little. to say... All I wish to say is, ‘‘Great success to the 
Wigan | and Iron. Company;” and with the toast I beg to 


of my friend, Mr. Lancaster. 

: Mr., Dawson and Gentlemen, The Wigan Coal 
and Iron Co., a few of whom you see present, are very much 
obliged to you for the, yery hearty way in which you have drunk 
their health in connection with the starting these engines, 
and I feel, and I am sure my co-partners feel, great pleasure on 
that toast being proposed by a gentieman who, I hesitate not to 
say, has been longer connected with the iron e than any one 
in this room. I am sure there is no one I have greater pleasure in 
receiving and asking advice from than Mr, Dawson, I dare say 
you would like to hearg short account of the history of these iron- 
works, and I will endeavour to give you one, which must necessarily 
be very brief and simple, As you are aware, a great drug in this 
country was the inferior product of mines—the slack. In this 
district it sold at a very low price, and it was a great drug in the 
market. It to our company that if ironworks could be 
established, a great boon would be conferred upon the neighbour- 
hood by taking that large product from the market and consuming 
it onthe spot. The matter had to be very carefully gone into in all 
its bearings to see whether it would bea a depend 
ing vu vue cost of transit—where you have not the raw material 
on the spot, where the only raw material was the fuel; it is true 
we had a market of the other material in the immediate vicinity. 
As you are aware, the rates of transit in this country on all our 
railways are not the cheapest in Europe, the charge for carriage 
in some other countries being much less than in England. How- 
ever, we could only deal with the facts as we had them before us, 
and we came to the conclusion that it seemed possible the iron 
trade could pay moderately and only moderately. We therefore 
began with two furnaces, which were put in blast in 1858; and so far 
were these successful—perhaps the times were rather good just then 
—that we were induced to build No. 3. Subsequently there was 
another little spurt in the trade, and we built No. 4, which was 
shortly afterwards followed by No, 5. We then had no more room, 
the canal at one side and oursteam engines on the other limiting our 
room. We then began to consider whether it was desirable to 
entirely alter our system, and to go into the question of new blow- 
ing engines, with a view to nae ee our works a little further, 

the position in which we were placed Jeaving us no alternative if we 
wished to increase our furnaces, but to remodel our works entirely. 

We then had to decide whether we should have new engines, and 

upon what principle. Upon this point, Mr. Hewlett will I think 

bear me out in a I say, there was much deliberation, and we 


couple the name 
The Chairman 








‘ came tothe conclusion that in large works it was advisable that 


of these engines, and everything connecte¢ with them, was alto- | 


design like it had been formed. After spending some considerable | 
could not get that satisfaction in the working of these engines | 


to correspond | 
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you see 
i T nosed ‘starcely say that 
the working up of products that have hitherto been waste is a 
| matter of very great importance, As fuel becomes dearer, and 
| foreign competition inereases, we shall have to utilise everything 
| that is waste, and, in fact, i 
glad to see, gentlemen, that we are endeavouring to follow out this 
principle by entirely using gas for raising our steam and heating 
| our blasts. I believe we have’ not used one pound of coal for this 
| pa and the result is that there is no nuisance caused by 
| smoke from these ironworks. Mr. Walmesley and the other gen- 
| tlemen representing the landowners will, I am sure, be glad to 
hear that in some degree that nuisance may be done away with by 
| the system we have adopted. I hope it will be still further carried 
| out in our manufactories. I need not say that where it becomes 
| @ matter of interest it is sure to be adopted, but I fear it never 
will be carried out fully until that is the case. With regard to 
| foreign competition, I may just say that I have myself gone 
| through the largest part of the Continent for the purpose of see- 
| ing the progress there, and I think Mr. Hodgson has hit the right 
| point. When the continental people began they had the benefit 
of all the experience of Mr. Dawson and others, andin the erection 
of works they of course availed themselves of the knowledge that 
| had been gained in this country. For a time they seemed to be 
| running us a hard race; but I believe when you take the matter in 
all its bearings and analyse it, you will come to the conclusion that 
this country will still maintain its superiority. The only failing, 
perhaps, is that of our railway system; and had we adopted a 
more economical plan, had they limited the railways to certain 
tracks, as is the case in some countries, we should have been in 
possession of a cheaper rate of transit. 

Mr. Hodgson: We were the first in that, too. They took ad- 
vantage of our experience. 

The Chairman: 1 am glad to be reminded of that. At all 
events, we were the pioneers in railways. No doubt a great deal of 
capital has been wasted, and I am sure we shall never have our 
products carried at a cheaper rate until a more economical system 
| is adopted. The rate of transit on the Continent, however long 
the distance, including wagons and everything else, is only y of a 
penny per ton per mile, although, in some degree, this is compen- 
sated for by the advantage we sess in this country in the 
greater portability of the fuel to the iron ore, or of the iron ore to 
the district in which it is worked. If our rates were reduced to the 
amount I have named as the price of transit on the Continent— 
and probably it will come to that some day--then I believe no 
country in the world could be more successful in the manufacture 
of iron in all its branches than this, notwithstanding the fact that 
wages are higher. I think it is perfectly right that the work- 
ing people should have a fair share in the improvements effected 
by capital and skill, and I think they do get their share. The 
result is that we pay higher wa, here, although I find that in 
the south of France and the middle of Prussia there is not 3 per 
cent. difference in the living of a poor man’s family as compared 
with this country, and, therefore, any increase of wages here is an 
advantage to the working classes, If you take house-rent, fuel, 
and the price of clothing and provisions, they are rather in favour 
of the working-classes of this country. With reference to our 
works, I think if you have observed our position, you will have 
come to the conclusion that we have gone almost to the length of 
our tether, that we have no room left between the canal and the 
engine-house, and that, therefore, we cannot well extend again, I 
thank you heartily, gentlemen, for your attendance to day, and I 
hope you will give us a treat similar to this when you have any- 
thing of the sort coming off. I am just reminded that there is one 
thing I omitted to say: I told you the cost of transit on the con- 
tinental railways, and I am asked if they pay as good dividends as 
our English companies, I may say that they pay at least 50 per 
cent. better, and I believe that is below the mark. 

“ The proceedings wére shortly afterwards brought to a termina- 
on. 

























SourH KEnsincTon MosEvuM.—Visitors during the week ending 
26th December, 1868 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 24,609; on Wednesday and Thursday, 
admission 6d., from 10a. m. till 4 p.m., 776; total, 25,385. Average 
of corresponding week in former years, 12,373. Total fram the 
opening of the museum, 7,985,756. 

GOVERNMENT SHIPS NOT ARMOUR PLATED.—Just before the 
close of the last session of Parliament Mr. Laird called for a return 
on this subject, and, though it only occupies a few pages, it appears 
to have occupied four months in preparation, having only now 
come to hand. The paper professes to be ‘‘A Return of Vessels 
not Armour-plated, Building or Ordered in 1868,” and gives the 
names of the vessels, where building, the tonnage, name of engine 
maker, probable time of launching and of completion, and esti- 
mated expenditure. The total number of vessels is forty-eight; of 
these four are building or ordered to be built in 1868 at Pembroke, 
seven at Deptford, two at Woolwich, three at Chatham, seven at 
Portsmouth, four at Sheerness, six at Devonport, two at the 
Thames Company’s Works, four at private yards in Glasgow, one 
at Stockton, one at Belfast, one at Birkenhead, and one at Cowes. 
The total estimated expenditure from Ist April, 1868, to 3lst 
March, 1869, is £429,761. Of the total number, twenty-four vessels 
are to be of wood alone, twenty-one are to be with iron frames and 
wood planking, while two only are to be entirely of iron. Though 
the return professes to be of vessels building or ordered to be built 
in 1868, sixteen of the number are stated to have been launched in 








1867. During the present year, seventeen others were launched or 
undocked, and it thus appears that thirty-three of these vessels 
have reached the water. The estimated first cost of the hull of 
the Inconstant, of 4066 tons and 1000-horse power, building at 
Pembroke, is £160,000. The proposed cost of the Volage, of 2322 
tons and 600-horse power, building at the Thames Company’s 





Works, is £75,453, this vessel being of iron cased with wood. The 
estimated first cost of the hull of the Curlew, building at Dept- 
ford, of 665 tons, and 160-horse power, with double screws, and the 
hull entirely of wood, is £23,200. The prices given as the first 
cost of vessels, built under contract, does not, however, include 
sums allowed for additional works, nor the cost of Admiralty 
supervision. 
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IRON CATTLE WAGON—BELGIAN RAILWAY SYSTEM. 
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WE illustrate above an admirable specimen of iron rolling stock as 
manufactured by the Comp Belge, which, for pon mpd of design and 
strength, combined with lightness, is not alittle deserving of study 
by our own railway plant manufacturers. Some of our readers 
will probably r ber a i of this class of wagon which 
was exhibited last year in the Belgian annexe of the Paris Exhi- 
bition. These trucks are made wholly of iron, and weigh in all 
6 tons 1l5cwt.; or Scwt. less than the wooden type of the same 
wagon. As they are specially intended for cattle, the flooring is 
of course of wood; the under frame is I-iron about 9in. deep, 
bracketted at the corners, but not Capen stayed, as this is con- 
sidered unnecessary with iron sides. Two transverse beams besides 
the end frames are employed, thus dividing the bottom of the 








SECTIONAL PLAN. 


| detail, from which will be seen its connection to the main 
girder. Fig. 5 shows an elevation and section of one of the main 
girders, The lower portion of the engraving shows bridge No. 6, in 
which the railway is carried at level of bottom flange of main 
girder. Fig. 1 is an elevation, and Fig. 2a plan of this bridge, 
which, it will be seen, carries four lines of rail. Fig. 3 is a cross 
section of the bridge. showing the main and cross girders; also a 
section, showing the longitudinal T-irons. We also show, at Fig. 4, 
an enlarged detail of the connection of cross girder. Anelevation 
of the piles is shown at Fig. 5, in which is seen the 
arrangement of the bracing. Fig. 6 shows an elevation!’ of one of 











flooring into three compartments. Two L-irons take the t 
of the drawbar across each of the end compartments, but. only one 
bar is employed across the centre compartment ; the walls of the 


‘onare of ,%in. plate, supported by channelirons 24in. by 1}in., | 


which are carried over the slightly curvedroof. Up the end angles 
@ very neat section of L-iron is carried, turning round the angle of 
the roof and coming down the other side; the section is 4in. on 
one side and 2}in. on the other ; double sliding doors are fitted to 


each end and each side of this wagon. The wheels are on the | 
wrought iron dise princip!e, much employed in Belgium, with an | 
annular corrugation to provide for expansion. The axle-boxes are | 


on the systéme Gobert, adopted on the state railways. 








BRIDGES OVER THE RIVER AVON ON THE 
MIDLAND RAILWAY. 


TE bridges we have illustrated in our double-page engraving | 


this week, occur on the Mangotsfield and Bath branch of 


the Midland Railway. This branch forms a link connecting Bath | 


with the Midland Railway, which line it leaves at Mangotsfield, a 
station about ten miles out of Bristol. From this point the line 
runs in a south-easterly direction to Bath. The line is now nearly 
completed, and its principal engineering features are six bridges 


of the class we have illustrated, and which occur within a short. 


distance of Bath. The reason of this is that the river Avon at 
that point follows a very winding course, so that the railway 
crosses it six times within a very short distance. Of the six 
bridges two carry the railway on the top of the main girders, the 
other four carrying it at the level of the bottom of main girders. 
Three of the latter carry the roadway on cross girders suspended 
from the main girders, whilst in the fourth the cross girders are 
rivetted to the top side of the bottom flange. All the bridges are 
cugpertes in the centre by a group of cast iron screw piles; in two 
bridges piles 2ft. diameter are used, the other four having piles of 
2ft. Gin. diameter. We have been favoured with the working 
drawings of these bridges, and have selected for illustration 
Nos. 2 and 6, which represent the two different types of bridge, 
the first carrying the railway on the top, and the second carrying 
it on the bottom of the main girders. Bridge No. 2 rests on 
abutment piers at each end; the middle pier is formed of a stack 
of twelve sae which have screw blades prepared on a special 
system by Messrs. Handyside and Co., of Derby, who supplied and 
constructed all the six bridges. The superstructure consists of 
fourteen lattice girders, which, with their bracings, weigh 218 tons. 
The piles weigh sixty-six tons, and the girders by which they are 
united at the top, and the centrals carrying the superstructure, 
weigh forty-one tons. The main girders are surmounted by a 
handsome open railing. 

Referring to our double-page engverns, which illustrates these 
two bridges, we have at Fig. 1 an elevation of bridge No. 2; and at 
Fig. 2 a plan, with a | pty of the platform removed, and showing 
also a footway beyond the lines of rails. Fig. 3 shows an elevation 


of the screw piles, which are 2ft. diameter, and are filled in with 
ig. 4 shows the parapet railing in elevation and 


concrete. 
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the main girders, of which there are eight, four being according to 
Fig. 6, and four to a slightly altered pattern. Asin the previous 
case, the working details are here so fully given as to explain them- 
selves perfectly. At the ends of each of the main girders orna- 
mental brackets are placed, which give a finish to the bridge, and 
add to its appearance. We give one of these brackets, drawn to 
an enlarged scale, at Fig. 7. 

Tt may be as well, before concluding. to say a few words upon 
the manner in which the screw piles of these bridges were fixed. 
In some instances they pass through beds of rock from 10in. to 
12in, thick, and in all cases they passed through blue lias and red 
clay. Each pile was held in place while being screwed down by a 
strong timber framing. Instead, however, of the usual capstan, 
rope, and winch arrangement for screwing, Messrs. Handyside use 
a — apparatus of their own design. Having experienced the 
difficulty of keeping the two ends of an elastic rope equally taut, 
and fin ing, moreover, that the winches were sometimes unable to 
exert sufficient power, now f berger machine by which both ropes 

wil t 


| engineer to the Midland Railway Company; their supply and con- 
struction being entrusted by Messrs. Eckarsley and Baylis, the 




















contractors for the line, to Messrs. Handyside and Co., to whom 
we are indebted for drawings and particulars. Although there are 
no strictly novel features about these bridges they deserveattention 
as examples of the best modern practice. We need scarcely add 
that the workmanship is excellent. 





IMPROVEMENTS AT BURNTISLAND.—Mr. Thomas Meik, C.E., 
Sunderland, has submitted plan and estimates of a new wet dock, 
with hydraulic crane and other approved Fag aad for harbour 
traffic, to the Burntisland town il e sch submitted 
embraces a dock of about 64 acres in extent, proposed to be con- 
structed in present harbour; entrance to-be placed so as to allow of 
the easy e of screw-steamers ; a portion of the harbour space 
to be left for ordinary traffic. The advantages of this would be:— 
Non-interference with present trade during progress of works ; the 
new dock would not involve the pm crvomey of any valuable property; 
coal to be shipped on low-level system to meet the present rail- 
way lines of the North British Company. The estimated cost of 
works will be about £50,000. The money is expected to be 
borrowed from Public Works Loan Commissioners at 3} per cent., 
to be paid off in fifty years. The calculations are based on a 
present shipment of 180,000 tons of coals per annum, but with a 
view to its being extended to 300,000 tons hereafter. The con- 








and winches are dispens: ists of an arrang t of 
worm wheels and gearing, and admirably overcomes all the 
difficulties of the ordinary system, and prevents those occasional 
jerks which are so undesirable in the operation of screwing. 
All the six bridges were designed 





titution of dock board is left over to be considered, and the 
present rates with new dues proposed to be levied in dock to be 
sufficient for payment of interest and expenses, The council 
unanimously approved of the scheme, and appointed a committee 





by Mr. J. 8. Crossley, the | 


to promote it, and to correspond with the masters. 
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EMBANKMENT ON THE SCHELDT. 





THE Scheldt, at its embouchure in the North Sea, is divided 
into two main branches called the East and the West Scheldt; the 
space between them, which is traversed by other less important 
branches of the river, is occupied by the islands of North Beveland 
and* Walcheren--everywhere below the level of the sea, and 
protected by dykes against the surrounding waters- forming a part 
of the Teg mary of Zealand. 

On the East Scheldt, between the Island of South Beveland and 
North Brabant, an important embankment has been formed to 
carry the Bergen op Zoom and Flushing Railway, which unites the 
latter with the continental system. The river here is two and a- 
half miles wide; it is subject to all the fluctuations of the ocean, 
from which it is only a few leagues distant, and yet, in the face of 
these adverse circumstances, the embankment has been formed in 
three months. It was commenced in February, 1867, and the 
works of consolidation and completion have occupied the remaining 

The railway was inaugurated the other day with much 


ceremony. 
The embankment is more than 12,000ft. long, and the quantity 


of materials consumed amounted to 123 tons per metre, or 500,000 
tons in all, The embankment was commenced by laying fascines 


on the bed of the river; upon ‘oundation the ballast was 


rdinary high-water mark. 

It was a bold idea thus to make a narrow causeway between two 
and three miles long between what may almost be called two seas, 
and the result seems to be satisfactory. At low-water a curious 
spectacle is presented, the retreating sea leaves the bed of the 
river almost dry on one side of the embankment, while on the other 
the water is heaped up aw back by this artificial barrier. 

The construction of this railway duct having cut off the means 
of communication with the Meuse, a as been cut for the 
navigation. This canal is six miles and a quarter in length, and 
traverses the island of South Beveland between Hansweert and 
Wemeldange; it is of sufficient width and depth for the largest 





merchant vessels. The railway is carried over this canal by means 
of a swing bridge. 








MR. J. BUCKINGHAM’S 21-INCH REFRACTING TELESCOPE. 
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THE accompanying engraving represents the largest refracting | manufacture, the finished lens is without opticaljdefect, and the 
telescope in the world, the property of Mr. James Buckingham, | surfaces have what opticians call a “ black polish,” that is to say, 


F.R.A.S., of Walworth, who ground and polished the object- 
glass by machinery of his own invention. This glass is 21 in. 
in diameter, the acting aperture being 21 %in., and the focal 
length is 28ft. 5in. The glasses of this objective are of foreign 


they are devoid of all traces of the grinding marks, so that as 
little light as possible is lost. 


side. The declination axis is of wrought iron, but the polar axis 
is of cast iron, on a framework of the same material. The whole 
is fixed by strong bolts upon a pillar of brick and Portland 
cement, attached to and resting upon a block of granite weighing 
four tons. This block is in its turn supported upon and bedded 
ee oy pre gor 
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wtiedalies te cadets take one ene 

which is now fixed inside the o shown in the 











a 








FIC.A. ‘ 








nuts to gun-metal brackets attached to the tube, as may be seen 
in our representation. At the other end of the telescope may be 
seen the eye-piece in its tube of 3in. diameter, just over which is 
the finder of 24in. focal length, and 2]in. aperture, which in it- 
self is a very useful astronomical instrument. Usually the hour 
circle is placed either at the upper or lower portion of the pola. 
axis, but as this would in the case before us be inconvenient 
because of its height from the ground, two circles precisely equal 
in diameter are used. ese circles are connected by a metal 
cord, having a lever moving on its centre, weighted at one end 
and furnished with pulleys, in order to keep the cord at a con- 
stant tension in varying temperatures. 





One wheel is in the lower end of the polar axis, and the lower 
wheel is carried on a centre, fixed on the pillar, several feet lower 
than the polar axis. On the axes of the lower wheel the divided 
hour circle is fitted, having two verniers. The object of this 
arrangement is to enable the hour circle to be read by a person 
standing on the ground, without climbing to the top of the 





The gun-metal declination circle, 4ft. in diameter, is close to 
the tube and attached to the box which carries the long axis, a 
v i. but convenient in this instance, inasmuch 
pany bmn ided on its edge, it is easily read by means of a short 
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telescope at the eye end, but not shown in the engraving, be- 
cause it is on the other side of the tube to the finder. This 
arrangement allows the circle to be read while clamping, or using 
the handle for slow motion. The system of clamping is thus very 
convenient. The weight at the extreme end of the declination 
axis is of lead, and weighs about 7 cwt., in order to counterpoise 
the tube. The polar axis is supported by an effective arrange- 
ment of friction rollers, 


i i I 








It is mounted equatorially on the German plan. The cell is of 
steel, the tube of plate iron of cigar form, and quite smooth out. 


Beyond the great telescope is shown an observatory with a re- 
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volving containing a fine equatorial, elaborately mounted 
The obj 9in. - ihe Waa. and the lecicuiaeas 
is driven by clockwork of un ed pe ance, and of recent 
invention. ‘The smaller building, in’ front’ anil to the right of 
the o , contains a transit instrument by Troughton and 
Simms. -We have more to say about the interesting con- 
tents of these buildi hereafter, The observatory is 20}ft. 
ergs dhoa this gives a good idea of the comparative pA i 
° 

In the construction of thetube particular care was taken to gai 
stability, thecigarform being quently adopted of eon 
had their edges cuttothe necessary curves, so thatwhen two of the 
edges were joined the frustrum of a cone was formed. Each 
frustrum was then placed on chucks of beechwood, and the ends 
accurately turned, so that the small end of one was precisely 
equal in size to the large end of the next. How they are con- 
nected is shown in Fig. 1, where A, A, represent the outside 
plates with butt joints, B a hoop of }-in. iron, driven in and 
riveted with contersunk heads, flush outside. Within this latter 
hoop, to insure the circular form, are rings of stout angle-iron C, 
having turned diaphragms D, of boiler plate jin. thick, with 
yarying apertures suited to the diameter of the cone of light 
from the object glass, as shown in Fig. 5. These apertures vary 
from Sin. near the eye end of the tube, to 274in. at the other, 
being also about 2ft. distant from each other. There are thus 
thirteen cones in the whole telescope, and these are joined to- 
gether by careful workmanship so smoothly that the tube looks 
as if made of two long conical frustra of metal. 

The two cones forming the cigar shape are attached to a stcut 
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wrought iron ring forged in one piece with the declination axis. 
This ring is shown in Figs, 2 and 8, where A, A, is the ring, E 
] being a portion of the declina- 

FIc.3, tion axis, and D the boiler- 

plate diaphragm, on which the 

’ 3 red-hot ring was allowed to 
contract. This gave great 

solidity. The axis E is Tin. 

in diameter, a size not large enough for the telescope, and Mr. 
Buckingham intends to replace it by a stronger,mounting alto- 
gether, as the present was originally made only for his smaller) 
instrument. F is the cast iron box containing the declination 
axis, and G is the gun-metal circle shown in section. 
It has always been found necessary with large. object-glasses 


to provide against expansion and contraction of the cell by|| 8°" 


changes of temperature, which, without such compensation, 
would pinch the glass in cold weather, or allow it to lie too 
loosely when it is warm. Very many contrivances were tried by 
Mr. Buckingham to get over the difficulties of mounting this and 
another large glass, and at last the most simple and successful | 
was found to be as follows:—The cell was made about 2in. larger} 
than the object-glass. Pillars of carefully-made hard india-| 
rubber were placed round the circumference and attached to the! 
cell interiorly, but with a layer of slightly elastic felted 
material between the pillars and the inside edge of the cell. The 
interior faces of these pillars were turned in a lathe to fit the 
circumference of the object-glass. Rings of fine Bristol board, 
soaked in paraffin, were used to form surfaces on which to rest 
the lense, so as to prevent the metal from touching the glass, and 
were secured in their places by a counter-cell fitted with adjust- 
ing screws, as shown in Fig. 4. In this cut A represents section 
of the cell, B the counter-cell, C and D the crown and flint lenses, 
E, E, E, the layers of cardboard, F an adjusting screw to fix the 
position of the counter-cell, and G a clip nut of the same. 
a block of gun-metal attached to the cell to carry the screw F. 
There are three of these screw adjustments, and this plan is 
found to possess sufficient elasticity and strength to keep the 
glasses tight without injurious compression in all temperatures 
of our climate. The counter-cell B is attached to a block J, in 
which the screw F moves, which screw raises and depresses the 
counter-cell as required. The screw nut K is for the purpose of 
attaching the block H to the cell, secured by its steady pin L. 
The felted material M is also shown, supporting the blocks of 
hard rubber N, N. The vacant space between the lenses is 
shown at O, equal to the thickness of the cardboard E. 

It will be noticed that the bearing to carry the lens is ex- 
ceedingly small, but it is found practically sufficient, the glass 
being good in figure up to the edge. There are few, even of 
ordinary glasses, mounted upon such a small bearing, owing to 
the difficulty of obtaining the margin equal in figure to the 
central portion of the lens, The advantage is that all possible 
illuminating power is obtained, because the aperture is not con- 
tracted. The cell, which is of steel, weighs rather more than 
eighty pounds, and is attached to the tube by nine screws, in 
clusters of three each, one pulling and two thrusting, in order to 
prevent unequal strain on the call. These screws serve also to 
adjust the object-glass to the optical axis of the telescope. When 
dry Bristol board was used ‘in contact with the lenses, it was 
found to stick to them after damp weather, in consequence of 
the absorption of moisture. This was avoided by first soaki 
them in paraffin melted, which not only abolished the above evil 
but prevented contraction of the cardboard in hot weather, 
which previously had proved to be a nuisance. 

The dew cap is made of gheet tin strengthened with rings and 
vertical bars, having a stout angle-iron base ring. The interior is 
made “dead black” to avoid reflection. Its length of 44ft. is 
found to be the shortest possible to avoid inconvenience from 
dew. Dew tends to deposit itself very rapidly on polished sur- 
faces, especially on glass, and the rougher the surface the less is 
the disposition to take the dew. Sir John Herschel recommended 
dew caps of polished metal outside, but this has not been found con- 
venient, or even necessary, in this instance. The cap is supported 
by three gun-metal brackets attached to the large tube. 

This great telescope is found to bear with perfect success 
magnifying powers up to 1800 when the atmosphere is good. It 
resolves the most difficult known double stars, such, for instance, 
as » Booteis, the now close pair of Zeta Cancri, thirty-two 
Orionis, the now extremely close pair of « Hercules, and other 
kindred objects, and has brought some, previously unknown from 
their minuteness and situation, to our knowledge. It shows 
the satellites of Uranus and Neptune well. It also shows readily 
several of the spiral nebula discovered by Lord Rosse, and 
resolves some of the hitherto supposed nebulw into clusters. 
Very commonly it is supposed that the difficulties arising from 
the atmosphere increase in the ratio of the aperture of the 
object- The experience of Mr. Buckingham does not justify 
this ion, for he finds that the same power can always be used 
to ter advan on a large. glass than a small one if the 
quality of the two objectives be equal. The difficulties ordinarily 
encountered are mye by imperfections in the larger 

A discovery like is of great, value, because the 
difficulty tends to prevent attempts at the construction 
ively powerful, telescopes. 
the foregoing brief sketch of this interesting instrument 
have dealt principally with results, but, as may be imagined, 

difficulties of construction were legion,.and were overcome 
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years aided by Mr. William Wray, the 
optician, of Upper Holloway, from whom % Senne 
that he derived ‘all- his optical knowledge, which knowledge he 
afterwards turned to account in perfecting the grinding, polish- 
ing, and other necessary . Mr, Wray, a short time 
since, discovered and patented a plan of making 
microscope objectives, wherein the spectrum is per- 
fectly corrected, an achievement which had hi 
impossible. 

There is a great 
relative merits of reflecting and refracting telescopes, and Mr. 
Buckingham takes the part of the latter instruments, when care- 
fully constructed. Many attempts‘haye been made to manufac- 
ture large objectives, but the one just described stands alone 
among all anything near its size, as practically useful in every 
night use. only known successful one approaching it in 
size is 18in. in diameter, made by Mr. Alvan Clark, of the United 
States, and fitted upin the Chicago 0) . The Americans 
have a fine object-glass at Boston 15in. in , and the 
Dorpat objective at Pulkova is 15in, in diameter. The object- 
glass of the great equatorial at the Observatory at Green- 
wich is 123in. in diameter, and was made by Merz, a German. 


ham has been for 








THE EARLY HISTORY OF THE IRON TRADE IN 
SOUTH WALES. 
PLYMOUTH WORKS. 


WE close our notices of the early history of the iron trade in 
South Wales with a few records of Plymouth Works, an establish- 
ment that was never famed for i successes or prodigious 
quantities, but celebrated forproducingsplendidiron. Let arailway, 
a Sheffield or Birmingham manufacturer, or a wagon works com- 
pany, go into the market for iron, and they looked at Plymouth as 
No. 1, highest in price, and often too high for their requirements, 
yet still it was No. 1. There were other manufacturers who stood 
as high, but none higher than Plymouth. 

The place is so called from the Earl of Plymouth, who held 
manorial rights there in the beginning of the iron trade, and, 
indeed, his successors do the same now—the Baroness Windsor 
and others. Mr. Guest, the grandfather of Sir John, having a 
shrewd eye for the locality of mines and eligible sites of furnaces, 
directed his attention towards Plymouth as offering a good place 
for ironworks; and when his one furnace at Dowlais was beginni 
to pay, about 1750, he, in combination with a Mr. Wilkinson, a 
tleman from the north of England, built two small furnaces 
there, and worked the minerals for some time; but, after repeated 
efforts in connection with several men, Guest finally sold the 
works to Bacon for a small sum, and by him they were held until 
his decease. In the train of Bacon, when he came down to 
Merthyr intent on iron speculation, was a Richard Hill, for some 
time manager for him at Cyfarthfa, and afterwards connected 
with him by marriage. At Bacon’s death his affairs were placed 
in Chancery, and from thence Richard Hill obtained Plymouth 
Works on easy terms; he engaged to pay 5s. per ton for all 
the iron he made, and this he did for a time, until it was seen 
what could be realised, and then a regular annual rental was fixed, 
until Mr. Hill was able to buy the property. 

When we talk of buying ironworks now we are necessitated to 
think of the many thousands of pounds required for the purpose; 
but a few hundreds were sufficient in this case. Plymouth, when 
taken by Mr, Hill, was composed of one small furnace and a large 
waterwheel. A huge pair of bellows, patched like the garments of 
Joseph, supplied the blast, and the men resorted to an original 
expedient to get additional weight on the bellows, and thus 
increase the force. Boys were lured by the temptations of half- 
nce to sit on the bellows, and the enjoyment was as keen as in 
the ‘whirly-go-round” days, as a capital ride was had, and not 
without its spice of danger. All things were on a small scale. In 
connection with the works only three colliers were employed, and 
the coal was brought to the works in fe sgae The coal deliver- 
ing at Plymouth has been likened to rabbit burrowing. There was 
one hole for the men to go in and another for the air to go out, 
simply level and crossheadings. In eonsequence, no air-doors or 
fires being used for ventilation, an explosion was soon the 
consequence, and in the annals of the parish the first recorded 
death from fire-damp is given under the date of 1806—the quiet 
bubbling-up of fatalities which, progressing with the development 
of the coal measures, have culminated in such awful catastrophes 
as Duffryn, Gethin, and Ferndale. 

Mr. Hill’s —— at Cyfarthfa “stood him in good stead,” 
as old-fashioned people phrase it, and he soon made his ironworks 
successful, In 1796 the yield of his one furnace was 2200 tons; 
near about the same quantity as produced at Dowlais in that year. 
Most of this iron was sold to Cyfarthfa at a small margin of profit, 
but with the increased make Mr. Hillsoon looked abroad for other 
customers, and the old ledgers show that his profit generally 
averaged £5 per ton. So limited were his means at the onset that 
he could not divert any of his capital to any other purposes than 
iron manufacture, so he induced a Bristol merchant to speculate 
in building houses for his workmen. From England he also ob- 
tained most of the skilled managers of various departments, His 
furnace manager was a Shropshire man; his foreman, and subse- 

uently chief manager, was Steele, a Lancashire man. In 1803 
the third furnace was built, and from that date begins the history 
of the “‘ Plymouth Iron Company.” In that year Mr. Hill, his son 
Richard, Mr. Myers, and Mr. Strettel, linked their fortunes, and 
at once built Pentrebach Works, and ina ted the prosperity of 
the . Some years after Strettel was t out, and su 
quently an addition was made of John and Anthony Hill to the 
composition of the firm. In 1818 the father was dead and the 
sons alone constituted the company, Anthony taking precedence, 
and beginning to show those qualities and abilities which soon 
insured the celebrity of the establishment. Old people yet re- 
member an anecdote characteristic of the two brothers, John an 
Anthony. John would go down to the furnaces every morning 
and inquire of the , ‘© What is the sow worth?” Anthony, 
coming after, indicated his superior judgment by saying, “‘ What 
is the quality of the iron?” Anthony became a good geologist, 
chemist, and metallurgist, and ing friendship with 
Mushet, who esteemed him highly. patented the 
use of puddlers’ and beaters’ cinders, and this brought him under 
the notice of most of our ing iron manufacturers and scien- 
tific men, His object was to turn the scoriw to good account 
without deteriorating the iron, 


Being an t he lutely in com- 
— the pony ted r) — the —_ bes Lag bom 
e forges, attaining hi e known invention, 
t gn nde of the is inca, involved him in expensive 


law proceedings, though he one out of two trials in the 
zeal, for we find him a few years after busily engaged about a 
pase Bac eg abridgment of a for converting pig iron 

le iron without the refinery being brought into operation. 
This was no other than the germ of the Bessemer patent, but it 
was not Anthony’s good fortune to the idea in its integrity, 
and thus he missed one round of his er, 
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the year 1825 a lucky hit may be saidto haveestablished his fortunes, 
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he it have realised a magnificent fortune. As 

hat after Bopha when the lease was 
out, the es th succeeded in working it 
extent of 2000 tons a week. Since then the mineral 
bepites the lord of the manor, who is discreet enough to 
it himself. 

It was not until 1844 that Mr. Hill was induced to avail himself 
of steam-power. It was his failing to cling to old methods, old 
institutions and traditions, even when experience had shown their 
unfitness ; when men such as Sir John Guest, who collected the 
first mechanical intellect of the day around him, and the latest 
inventions, had given practical evidence of the superiority of his 
judgment to Mr. Fir's in this respect ; but the truth dawned at 
last upon his mind, and Bryan Donkin, Bevan Joseph, Brown, 
Stephens, Creswick, and the Lewis family, at successive stages 
and epochs, brought Plymouth into such an efficient condition 
that from 5s. to 10s. more per ton could be obtained from Plymouth 
than any other, and important consumers, such as the Great 
Western Railway, were ranked amongst the constant buyers. 

To the last it was contended for Plymouth iron that its ae. 
riority was due to some special secret in its manufacture ; that 
Mr. Hill and one of his managers prepared an alloy in the privacy 
of his laboratory which contributed in a marked degree to its 
excellence. 

The history of the works under the Hill pemeite may be 

iven in a few brief but significant lines. They began with one 
and ended with eight. In the first year 2200 tons were 
made, in the last 40,000. Anthony Hill, the last of his race, died 
in 1862, leaving a reputation which no other ironmaster of the 
district attained. He lacked the dash and energy and speculative 
ability of Crawshay, the practical sagacity of Guest, the shrewd- 
ness of Alderman Thompson. The fortune he bequeathed was 
insignificant in comparison to that of the founder of Cyfarthfa ; 
no great landed estates were his, no manors, no titles, but he had 
won the name of a good and a great man, a philanthropist and a 
philosopher, and fifty Bn ypc hence tangible evidence of his bene- 
volence and .thoughtful regard for his old workmen and their 
families will remain. 

After his death the works were disposed of ‘for £250,000 to 
Mr. Fothergill and Mr. W. Hankey, and their vastly improved 
state, with those of the other large iron establishments, will be 
noticed in a future article on the present condition of the iron- 
works of this important neighbourhood. 


lets 





PUBLIC WORKS IN PARIS AND THE DEPART- 
MENT OF THE SEINE. 

TueE Prefect of the Seine has published his usual annual budget, 
with an account of the works effected and now under hand in the 
department of the capital, which loses none of its importance by 
comparison with the reports of former years. 

e bridge of Neuilly is now under repair, and three new ones 
are about to be built in connection with the Tuileries, the Louvre, 
and the New Boulevard St. Germain. Much has been done, or is 
still under hand, towards the improvement of the navigation of 
the Seine, a number of dams have been constructed between Paris 
and Montereau, and on the Yonnebetween the mouth of the Burg- 
undian canal and Montereau; and when the ing of the 
river is completed, the navigation will be carried on without inter- 
ruption between Lyons and Paris. New landing ports have been 
formed or are now under construction in several places on both 
banks of the river, above and below Paris. 

The works now completed at Suresnes will assure to the naviga- 
tion, except under extraordinary circumstances, a depth of more than 
six feet of water from one extremity of Paris to the other. A port 
is now being formed at St. Ouen, just below Paris, in connection 
with the new docks and wine depét recently formed there. The 
enlargement of the Marne, which falls into the Seine at Charenton, 
is nearly terminated over an extent of about four miles; and the 
quays and towing paths have been greatly improved. 

e circular railway and its communication with that of Auteuil, 
which brings it in communication with the city, are very nearly 
completed, and will be in full work in a few months; several of the 
old lines, as those of Vincennes and Sceaux, are being extended, and 
great improvements are being made in the stations of several of the 
main lines. 

The greatest amount of work is, however, being bestowed on the 
main roads leading from the capital and other chi 
departments; the engineers of the Ponts et Chaussées and their 


ts are occupied in every direction, straightening, widening, 
and levelling the roads, and rebuilding bridges, and they have 
occupation cut out for them for some years yet, in im the 
means of communication between the great towns of empire. 


are , but these 


——_ b 
we shall have occasion 
shortly to speak of them 


y-- 
The project of forming one cemetery for all Paris, at some 
distance from the city, is ing studied, and its achievement 
is only a question of time; nearly all the existing metropolitan 
burying places are over no new vaults are to be 
at Montmartre, and the cemeteries in 
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A NEW APPARATUS, which to supersede the old switch- 
boxes for the purpose of governing the points while trains are 
—= » is now being used at the Sheffield and Masbro’ goods’ 

nging to the Midland Railway Company. The lever is 
80 Lag that it can be ajusted by the pointsman that it can hold 
the points or switches so as to guide a pt in any direction 
that may be desired, whilst it & of trains passing out of 
sidings behind without being altered. 


On Christmas Day a ntien ce the ‘Coven accident befel a passenger 
train near Kenilworth and Rugby branch 
@ passenger train 
the station at Kenil- 


zine, with four es 
ngers were. ae but fortunately 


none were injured. he engine was. ly imbedded in the 
soil, and the traffic from Coventry|to was stopped | 
from the time of the occurrence morning. This 
tn third accident which has recep’ ppened on this line, not 


ee ee . 


t happened on Christmas 
Welsh lince. “Thirvrn valladen tracks appear tare enn ond 
siding, without sufficient brake power to overcome their natural 
tendency to rush dowzan incline of one in forty existing at that 
portion of the line. Having acquired a considerable momentum, 
the wagons moving, and continued with increased velocity 
an unattended journey for seven or eight miles.. Perceiving that 
something wrong, one of the officers at a station the carriages 
were poeta ad the presence of mind to direct the runaways 
through which they dashed, destroying con- 
siderable property, but no doubt saving many lives. Had the pro- 
gress of wagons not thus been interrupted they would = 
run on untilthey had probably come: into collision with a train 
due from Candiff, 


On Wednesday morning, at the Abttiy station on the Brighton 
line, a gentleman emg ong! attem: nad quit to enter one of the old 


narrow the train h: 
quently, fell into hee great gap ar- 
riages and the platform:: Fortunate toly he was only shaken, not 
injured, but on ¢rawling out of his perilous position he was pounced 
on by the guard for his mame and address, that i 
yon y the company iiight, at least, be possible, though the acci- 
was 

out. The hoteh-potch of i 

discreditable to the pedi and if they are determined to a 


these miserable'pieces of antiquity on their line, the least 

can do is $0 Willi thelr foot-beunds 053 — i 
through, to take away the low lamps all hats 3 
and to remove afew more of Ten aheiiee barbarities i 


they at present abound. 


AccorDING to the New Fork advions 
the Pacific Haltmay, the — 
and at that bea pact des of 
Francine the 







|. This rock is about 2ft. under'the strface of the oad. 

York to <a soho Lenrpt is the mt Europesn | ‘The first basin examined was small and shallow, and had probably 
‘los Yo keh ad . lowe oy °F been eed to°pound the ore in, for near it was found a round 

mn pxo rane New York, at, as might be used as a pestle. Close to this basin is a 





least fifteen ° 
4 as Sehows Same Ww 





‘trip can 

Al's resent meating a Chicago, to 2008 ote nati ofe ish- 

a direct trade between that city and the’ cities of Eastern Asia, 

a wes that an examination of the subject would 

show that s could be _ from Asia to Chicago, at first hands, 
at a much cost than they can be bought in New York. 


Tus Kensington and Richmond and the Kingston and Wimble- 
don Extension lines of jthe London and South-Western Company 
are to be pan peed for public traffic ' today, The fe a gg trains, 
prom Thm g will i then 3 trom Lad enter Baokfeas fart Bria oa 

mpany, a rep in udga an 
Cam hill; Tulse-hill, lit Gereethone 


Tootin Malden, (thd Kingston, and ekg era The new line 

from Kensin Kew-gardens, 

and on: will also be brought into’ railway communication 

= the Lailgte ea, Blackfriars Bridge, and other stations.on 

and Dover line. th 

m ond we the advantage of 

poo ay Sellar daar the litan Extension and main 
line and all intermediate stations, thus 


a been made into 
: See GEES neoreat tetas ehore tl eee 
basins and channels cut out Bote of ctl 


NOTES AND MEMORANDA. 






is 
in a Bunsen’s burner freely charged the 
or of the flame of a spirit-lamp newly 
with a supply of moistened salt. 









standard yard of Great Britain is determined from 
Gayunds um which vibrates seconds, in a vacuum atthe level of 
the'sea, in Gréenwich or London. is divided into 
394,393 ae gs ee Aen ge ire act Ee 
of Parliament to be tbe siandard yard at the temiperature o 
ently, since the yard is\divided into 36in., ie fellows 
eet 2 length of a penduluin Mes ay under these cir- 
Tt, aot —_ oe have been 
a etermin e arm of Henry I. Kin 
of England. ‘ ° 















At a recent meeting of the Geological Society of Glasgow Mr. 
Edward Hull, F.R.S., eparedy nee explained a map of Great 
Britain which he had pre request of the Royal Coal 
Commission, to illustrate his ; the extent and depth 

. which w An coal-fields te ‘stretch b hh the M 
pobre when published in the is to accompany Mr. Hull’s 


book—showed That while there 
bor Cheshire. , Warwickshire, Leicester- 
a hire, ‘and Yorkshire formed of Triassi 
Permian rocks overlying the coal, yet that this mineral does not 
extend the eastern 


ic and 
and southern counties of En; d, wi 


‘formed of newer formations, resting on roo 
of older age the coal measures. : ss ae 





In a paper recently read before the Royal Society, Professor 
Tyndall states that actinic light decomposes the vapour of nitrite 
and nitrate of amyl. Amyl is a s to ethyl and 
marl, Seats the hydrated oxide of amyl known as fusel oil, as 

‘ep i oxide of ethyl is know ag-«thylic, or common], 
alcohol, and the hydrated oxide of methyl is known as mothyBs 
alcohol, Fusel oil is known to be a common impurity in 
ordinary aleohol, and its presence in ecollodion has long been 

ed as injurious, and conducive to fog, without any knowledge 


regard 
of the why it should produce mischief, Frofespor Sw aa 
‘Suggest a series of possibilities, hen 
ee comes in contact with nitric” : 
e 


bath or liberated by action of free iodine, in the ollodic 
trace of nitrate of amyl may be formed, and this body, being 
sent in the film when exposed to the action of light, and pdt son 
would, under some circumstances, yield, as a pprodact 
eomeretin, valerianic acid, a substance ans 
acid, as the product of the calcein of common . Frente 
acid in. lie alcohol. Or, possibly, in the decompositien, in- 4 







‘termediate ea, analogous to acetone or yde, 
formed, with a well-known tendency to when. 
in a collodion film. Such a series of ties exist; Th 


furnish a elue to the, ing action of fusel oil when present in 
collodion, wees, arguing, from ordinary ought not to be 
more inimical to one ac the ordinary employed in 


the oa sonadiitere of 
d fof eclen has described the oe ak ie the 
ma native a 


@eeper one, such as might be used for washing the 
ore, and this was probably its use, for a channel after- 
wards dividing into two, leads from it to the edge of the 
frock, In another part of the rock is a deep cavity, about lft. 
Min diameter*at’ its mouth, 1Sin. at its widest part, and 2ft. 9in. 
| deep, narrowing from its middle downwards, and having very 
the shape of a huge soda-water bottle. This cavity had 
probably been used by these ancient Oaffre miners as the 
Saas in which to smelt the pounded ore, which by washin 
had previously been freed from valueless earths, That it ha 
been used as a crucible is likely, we y has two cracks in it possibly. 
caused by the application of hea intends. ib is diene te 
understand how otherwise they sould have been caused. Now 
that this rock hes been exposed, the Caffres of the neighbdtirhood 
being Fe ly satisfied that it was where thé ore was smelted 
;—state that’ they khow where holes exist in rocks which must-for- 
merly have been used as moulds in casting those copper balis worn 
round 'the waist by natives within the memory of first’ white 
people wlio eame-to Natal. Mr. —— is of opinion that ee 
of the lesser‘holes may have been used for Broan Sag set 
such as the girls in the Zulu country ‘now’ f, itlont 
with. At the bottom of one or two of these rude cu) 


ye lar th that the omtions of the Auguetmetor recy tat | 
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facture of the French telegraphic cable which it is pro- 
0 submerge between France and America next summer 
‘with satisfactory rapidity. 
. ’ A CIGAR-SMAKING machine is the latest patented novelty in 
ye It ig.capable, with ordinary labour, of doing the work 
six or eight turning out 2000 cigars a day. 
At a meeting held on Thursday the Preston manufacturers re- 
solved-to go upon short time, as senemel at the Manchester meet- 
hours per eck during the months of January and 
February. 
Daoud Pasn, the Turkish Minister of Public Works, left for 
is arid‘endon last week with'a view to endeavour to form some 
for the carrying out of the railway to the Servian 
terprise is in course of organisation to 
ect England with India and) Australia by a telegraph wire, 
which shall be wholly submarine and direct except for the short 
tance across the Isthmus of Saez. 
THE Meyrick collection of ancient wag lent to the South 
Museum for leis faci exhibition, has been removed from 


Court to the the Horticultural Gardens, 
forineriy occupied by th Pores Rehiitions, 


‘THe American fnstitalte is ply! engaged in inves- 
tigation to ascertain tate and safest lamp ibarhal” r using the 
products of petroleum, and also ascertain the merits of all other 


secu using the products of petroleum for illuminating pur- 


pra yo wed cofferdam just below the 
Rae a ot y destroyed by the tide has commenced. 
The con’ rs have acted with as great promptitude in the up- 
rising of te drainage as thy had before done in the construction 
of their wor! 

Tour new Toes le Pier approaches com letion, and the d 
of the water — it is jeummaned, "There is a iheetecion af 
litigation by the lessees of the old pier under the Thames Conser- 
vancy, who think their rights have not been properly respected 
by the Board of Works. 

A New steamship line is soon to go into operation on the Pacific 
First-class steamers are to ply b San Fra and Aus- 
tralia, by way of Honolulu, the Fiji Islands, and around the 
south of New Cal ia; toSydney. This will considerably shorten 
the route to A re 

A MANcHESTER express train an into a coal train at Springs 
Junction, not far from Wi on Tuesday night, how nobody 
seems to know. The driver af the express, who jumped off his 
engine before the collision, was 4 good deal hurt, and several of the 
passengers are reported to be injured. 

Very important and ful have recently been 
aie at the Gallo-Roman Cemetery at Lacroix, St. Ouen, near 

mpieghe, under the direction of M. de Raucy. Three curious 
a che have been brought to light, and no less than 330 
anil 30 glass vases of various shapes and colours. 

on ago rar that upon representations made to the Ballast 
Office, Dublin, of the signals of distress exhibited from Tuskar 
Bee tbouse during the past few days, the Alexandria, a light 

tender, was sent down to render assi y to those on 
the rock. It appears the light keepers were in distress for water— 
*hence the signals. 

ARRANGEMENTS have been made for holding an International 
Floral Exhibition on a very extensive scale in Hamburgh in Sep- 
tember next. Garden architecture will be a very prominent 
feature in this exhibition, and great pains will be em to procure 
the newest and best examples of rustic houses, es, railings, 
&c. A guarantee fund of £10,000 has been a 

Ata mieeting in Manchester, on Tuesday, of the central com- 
mittee to promote the ado 1 of short time in the cotton trade 
as a means of relief to the manufacturers in the present depressed 
state of the trade, it was reported that of the replies which had 





a: 








| been received 50 per cent., weré unconditionally in favour of short 


time, and 37 per cent. would addpt it if their neighbours in the 
trade did. 

THE acquisition of Sir Charles Eastlake’s art library, recently 
purchased by the National Gallery, and the removal of the library 
of the Royal Academy to Burl -house, have induced the 
trustees to form a collection emb every attainable work re- 
lating to the fine arts, and to establish a library of reference and 
reading-room for the use of students, and ible for the public 
under certain regulations. 

Tr has been ascertained , fal the storms which visit France 
“dome from the oper with cesle exception, viz., that of local 
‘storms engendered b: of the Mediterranean when they 
skim the declivities oF e south-eastern coast. It has, however, 
occasionally been observed that-when the clouds prosesdin from 
the sea have covered the eky in the maritime departments, thunder 
and lightning are observed in¢he.inland ones. 

A LARGE order for the 9in. cagnon which performed such extra- 
ordinary feats at Te egel has been a en Mr. Krupp by the Prussian 





Government. The bill is ex to amount to 4,000,000 thalers, 
each barrel costing somewhere t 30,000 thalers. The same 
gun has just been adopted by the Belgian Government, to be 
placed on the walls of Antwerp. According to official intelligence 
received here, experiments made with the Yin. cannon in Belgium 
resulted in the Bellerophon target being totally destroyed after 
eight rounds, the Warrior target having endured but seven. 

A NEW process for manufacturing iron, which seems to give 
considerable promise, is now on its trial at one of the iron mills 
of Pittsburgh. The process obviates the necessity of puddling. 
The pigs of crude iron are melted, and, while in a fused state, a 
quantity of crushed ore is intermixed. The oxygen of the ore 
combines with the carbon of the crude iron. The mixed mass is 
called a pig bloom.. Upon re-heating these pigs and squeezing 
them in the usual manner, and rolling, iton of a very good quality 
is obtained. More rolling is r equired th than in the ordinary pro. 
cess, but notwithstanding this “fact, the. iron is produced, so it ig 
claimed, at.a saving of six dollars per ton over the old method. 

THE price of tin for several wevks past has been gradually and 
steedily advancing, and there is a fair prospect that the trade, 
which has been so long depressed, is about entering upon a period 





cnag 9 om Ae th which the blast has been applied. Thes 
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of per t prosperity. At several successive sales there have 
been advances in the list quotations, and these advances have not 
arisen from speculative sales or from any combiuation among 
callers, but the have been the result of a steady increase in the 
lters, Blocks are now qualed BTID par fons ton; 
bars, £113; and refined, £114. The improyement which 
already established in the trade has materially added to the value 
of tin mines, and man oan, Eesprens which have for years been non- 
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DIAGONAL TWIN-SCREW ENGINES, 100-HORSE POWER. 


MESSRS. J. AND W. DUDGEON, ENGINEERS. 


POLIT 


CLEEPELTULET MET UL. 










Mn 

_ 
| 

1h 





Gi ( 








i 


ll 


i E DSS =A ae 
te Ss 
ty es : 


| = b fm = 





IMA 


“a 
‘s 


f 


AIA 


{HM 


i 


a 


IN 


IN 


: byl 


ae I A 
= \ 
‘Nan! 


SS i 
acerieiressittlph 


| 


a 


TT 


mma 









PLAN 


PART COMPLETE PART IN SECTION 


¥ 

@. i 

i 
I 























Ps age 
ins < leer 
2,8 6-3 j0 j! {2 jarr 
The ing are the principal dimensions of these engines in feet and inches. Diameter of G0. G0... .. ce ce c0 cf cf 06 of O Width of do. be 90 6 lee © 0 3 
Diameter of cylinder... ce «cs ce «s ce ce co of of 2 O Diameter of crank pin . 0 Length of connecting rod.. «2 «+ «+ «+ «+ of of « LB 
Depth of oe 0 oe « o O & of crank shaft . 6 No. of suction valves ateach end—6 .. .. «2 +s oe os 
Stroke of do. 11 Throw of crank °° 0 Do. do. 40. d0.—6 .. .. os oe oe « fo of 
Diameter of piston rod 0 2 Width of do. .. .. « 0 Diameter Of ValVGS os oc cco cc cc ce co cc of « 
Diameter of stuffing box 0 Thickness of do. ere ie ee ee a a ee Diameter of main water discharge pipe .. .. «+ «+ «+ 0 10% 
Depth o do. 0 Diameter of air pump plunger .. «+ ++ «2 ++ «¢ of LO Diameter of main steam supply pipe .. .. . » ‘geek 
Depth of gland .. 0 lt Length of stroke of do. .. +. «+» 11 Diameter of main water injection pipe.. .. .. +. « 0 
of guide block pin 0 4 Diameter of piston rod .. 0 2 Diameter of feed pipe 4. oe ce ce te oe oe . 
Length of guide block 09 Diameter of stuffing ea 0 Diameter of do. plunger .. .. 2 os oc «+ «8 «ef of O 
Width of do. do. 0 1 Depth of stuffing box 0 2 ie? a ae - 04 
Length of connecting rod 2 2 Length of guide block 0 6 Diameter of bilgedo. .. .. os 0 4 
In the annexed ving we illustrate an improved of , and directly outside of these the pump chambers and plungers | guide blocks that slide in channels below the pins ; the blocks are 
twin-screw Re ae Yakrodnesd by Messrs. J. and W. used, which are double-acting—the latter are now universal | secured to the plunger rods with keys and set pins. 
eers, wall. In this impression we shall content ourselves | in the stead of the metallic pistons—one to each pair of engines, It will be seen in the sectional elevation that the channel and 
with gi the foregoing tabular statement of dimensions and | which is the present practice, even with surface condensers. The | the cover containing the plunger rod’s stuffing box os ane, 
the follo description. In a succeeding number of THE | separation of this chamber is attained by a stuffing-box and gland | the outer extremi belng secured to a support, that is fas 
ENGINEER we propose to give additional particulars of the screws, | centrally situated, as shown in the sectional elevation. Above | to the crosspiece of the 3 
boilers, &o. &. :— the plunger, as seen in this view, are the discharge valves, -horizon- The cylinders are cast in , and secured on their seats by 
The engines are 100-horse , nominal collectivély, and the | tally situated on their plate, which is secured by studs and nuts to | studs and nuts. 
shafts are supported on two foundation frames that are secured to | the iron casting. The discharge chamber is, therefore, under he Re eres st Oe re oe Be taney Bek es 
Oe ee ee eee ee Sak Oka tele hae aati ks ee eee weet tp worked the link motion = pote. Fa ngewe sage 
3 arranged - plates which form their seats, lungers are worked slotted with outer connection for the eccen’ rods, so that 
ws is tre of the structure; to vertical stroke of throw 
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ACCOUNT OF EXPERIMENTS ON MR. ALEX- 
ANDER MORTON’S EJECTOR-CONDENSER. 

By Professor W. J. Macquorn Ranking, O.E., LL.D., F.B.S., &.* 

(L.) THz experiments which are the subject of this aye wee 


made at the request of Messrs. Neilson thers, an ve to 
thank that firm for their ission to make the results public by 
communi them to this Institution. The ejector-condenser, 
invented by Mr. Alexander Morton, was applied to a pair of 


vertical inverted eencetng wate engines, which exerted collec- 
i @ power averaging t 24 indicated horse-power. The 
power of these engines is collectively 7-horse power, if we 
spply the ordinary rule for low-pressure engines, or 15-horse power 
we apply the ordinary rule for high-pressure engines. The 
dimensions of the engines and of the condensing apparatus, and 
the results of the experiments, are given in detail in the annexed 
table; but as regards the engines it may be convenient to state here 
that their two cylinders were of 18in. stroke, and about 10}in. 
diameter, that they ran at from 93 to 140 revolutions per minute, 
and that the steam-pressure gauge indicated from 30 Ib. to 40 1b. 
on the square inch above the atmospheric pressure, which at the 
time was 14°75lb. on the square inch. It may be remarked that 
the experiments throw light on other questions besides the efficiency 
of the new condenser; and in particular, that the accurate 
measurement of the quantity of condensation water, and of its 
change of tem: affords the means of calculating the total 
ture of steam, and comparing it with the quantity of steam 
ectively used in doing work, as indicated by the diagrams. 
(2.) The circumstances under which the experiments were made 
were, to a certain extent, unfavourable to the apparatus, for the 
pipe which supplied the tank from which the cold water was drawn 
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for condensing the steam was of too small diameter, and jthe 
poy had from time to time to be stopped inforder thatjthe tank 
t be refilled. It is desirable that a second series of experi- 
ments should be made, with a cold water supply pipe sufficient to 
fill the tank faster than the condensing apparatus empties it. The 
rate at which the cold water was expended was ascertained by 
on a vertical scale the rate at which the level of the 
water sank in the tank when the supply pipe was closed, and in 
measurement my own observations were checked by 
those of Mr. James Brownlee. 

§) The principle of the invention may be described as follows: 
— injection condenser the cold water rushes into the 
jum a velocity of 43ft. or 44ft. per second or thereabouts. 
exhaust steam rushes from the cylinders into the condenser 
with a velocity which is many times ter than that of the water. 
In the common condenser those rapid motions of the water and of 
the steam are completely checked, and their en is wasted in 
agitating the fluids in the condenser, and ultimately in producing 
heat, and hence it becomes necessary to use an air p in order 
to extract the water, air, and uncondensed oon the con- 
denser. The power io vy Sot a a well-proportioned and 
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my experiments were made may be summarily as follows:— 
er eee Parte eons Go Sank: to 0 etantal nemsios the enue 
that nozzle is about equal to that of the injection 


in Scotland, 25th of November, 
GINBER by 'Professor Rankine. 
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sluice of a common condenser suited for the same engine; that is 
Mer about 55th part of the collective area of pistons. Envelop- 
ing the cold water nozzles are a second and a third nozzle of nearly 
similar figure; these bring the exhaust steam from the two cylinders 
respectively. The middle nozzle has an orifice a little larger than 
that of the innermost, or cold water nozzle; the outermost nozzle 
ends in a throat or contracted vein, a little larger still, beyond 
which is a ar cas trumpet-shaped mouthpiece, leading 
to a pipe which ends at the hot well, 

The condensation of the steam takes place in the interval 
between the orifice of the cold water nozzle and the throat of the 
outermost nozzle. 

(5.) The completeness and efficiency of the condensation were 

4 vacuum gau and +e map +d diagrams. By both 
means of testing, the left-hand cylinder, which exhausted into the 
middle nozzle, showed a rather better vacuum than the right- 
hand cylinder, which exhausted into the outermost nozzle. The 
average results of the whole of the experiments were as 
follows :— 

Mean vacuum shown by gauges, in inches of mercury .. .. .. 24°5 

n 99 in Ibs. on the square inch .. .. 120 

Mean vacuum in cylinders, during return stroke, as shown by the 

indicator diagrams; Ibs. onthe squareinch.. .. .. .. «. 107 
be being subtracted from the atmospheric pressure at the » 
IMC ce ce ce ce oe ce 00 00 ce ce ce co ce or 14°75 


Leaves, as the mean back-pressure in the cylinders during the 
return stroke, in lbs. on the square inch .. .. .. «2 «2 o 405 
The back pressure in different experiments ranged between 3b. and 
4} 1b. on the square inch. These results are at least as good as the 
average ts as to vacuum and back pressure obtained by means 
of the common condenser; and they show the condensation of the 


steam and expulsion of the water, air, and vapour, to be at least 
as complete and efficient. 

(6.) I have estimated the saving of power through the dispensing 
with an air pump as being equivalent to the doing away with a 
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resistance of 0°6Ib. per square inch ‘area of steam pistons; and I 
find it to be, on an average of the‘ several experiments, just one- 
horse-power, being about 4 per cent. of the mean indicated power 
of the engines. 
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(8.) I have already mentioned one circumstance in the experi 
ments which was disadvan us to the apparatus, viz., the 
insufficient size of the supply pipe of the cold water tank. 
Another disadvantageous circumstance was the absence of jacket- 
ing and of superheating; for unless one or other of those means 
be employed a considerable quantity of steam condenses in the 


stroke; thus at once carrying heat from the boiler to the con- 
denser without performing work, and injuring the efficiency of the 
condenser. * 


FIG.5 








I have calculated, as the tables show, the total quantity of steam 
expended from its effect on the temperature of the condensation 
water; and it proves to be, on an average, about two and a-half 
times the quantity which performs work in the cylinder, as calcu- 
lated from the indicator diagrams. When applied to engines that 
are free from this defect it may confidently be expected that the 
new condensing apparatus will give, as regards vacuum and back 

ressure, results surpassing even the very good performance which 
been described. 
Table of Experiments made on the 27th October, 1868, on a pair of 
Engines at the Werks of Messrs. Neilson Brothers. 
Cylinders.—Area of each, allowing for piston rods, about .. +. 


” Stroke .. .. oc os co oe 1 
Cold Water Nozzle.—Diameter .. .. os +e e+ «+ e+ os O'Din. 
0-638 sq. in. 
” Area oe 02 08 oe ef f 


” = 0-00445 aq. ft. 
Water Tank.—Area 8ft. x 3jft. .. = 28 sq. ft. 


Mean = of surface below jevel ofnozzle 5°25ft 


Waste Water Nozzle.—Diameter of throat }gin. = 0°9375in. 
0°690 sq. in. 
” ” Area of throat .. «- «+ «+ { = 0-00479 sq. ft. 
” ” Diameter of mouthpiece... .. «- 3Oin. 
» . 7°07 sq. in. 
” ” Area of mouthpiece... .. «. = 0-0491 sq. ft. 
Cold Water Supply.—Mean rate of flow in cubic feet per 
minu 7164 Ib. 


28ft. x O-41 = 11°48 
” ” Do. per second .. . - 0°1913 = 11°94 Ib. 
” ” Velocity of cold water 
through nozzle, feet 


per second 8: cbtes = 13°2 

” Head due to that Ibs. per sq. in. 
velocity oe e+ co oe 20ft. = 12°57 

~ Add mean height to 
which water is lifted .. .. 5°25 = 2275 


Total head .. .. «oe + 34°25 = 14845 


Temperature .. .. 47 deg. Fah. 
Mean work per minute done in rais- 
ing and propelling water-jet ex- 
clusive of friction 716-4 x 34°23 = 24,537 ft. Ibs. 
== 07441. H. P. 
Barometer.—30°05in. mercury = 14°75 Ib. on the square inch. 

















Sers or Exrestuents. | A. | B. | C. | D.| E 
Right Hand Cyldr.| Left Hand Cylinder. 
N os 8 9 
os. of diagrams .. «+ es 1 { “5 6 
Revolutions per minute.. .. 130 93 jabtl40, = 107 108 
Steam gauge above atmo- { 34 from 32; — 35] from 40 
sphere. Lb. on the sq. in... | . to 38 a a =. = 
. rom4675 | — 9°75 from 54°75 
Do. do. absolute | 48°75 [4 59-75 | to 44°75 
Vacuum gauges below atmo-+ | {12-03 124] — 12°3 - 
sphere. Lb. on the sq. in... | (1154 4 1 - us _ 
|§ 272 "35 — “45 = 
Do. do. absolute | } 3-21 265 | — 2-95 oe 
Mean back pressure .. .. 4°25 3°12 4°50) 4°38 4:00 
Absolute pressure of release .. 10°75 10°80 8°75, 12°00 10°50 
Initial absolute pressure .. | 42°75 38°25 | 32°75] 42°75) 42°75 
Mean effective pressure... .. 15°25 14°83 985) 16°78 15-90 
Mean absolute pressure.. .. | 19°50 17°95 | 1435] 21°16, 19°90 
Temperature of waste water 
Fah, oo cc co co co | S096 8005 | — | 88°°0 91°-0 
Elevation of temperature 
above cold water.. .. «+ 39°-5 33°°5 — 41° 0) 44°°0 
Heat carried off by water. 
British units per minute .. 28298 23999 | — | 29372) 31522 
Velocity of pistons, feet per 
minute .. «2 ss oe oe 390 | 279 420) 321 324 
Load of one piston, Ibs... .. 1220} 1186-4 7e8| 1342°4 1272 


475800 | 331006 | 330960430910; 412128 
951600 662012 |661920/861820| 824256 
20 20 26 b 


Indicated work one cylinder, 
ft. Ibs. per minute .. .. 
Do. do, two cylinders | 
5. OF. cc ce os co se 23 
Indicated work per minute re- 
duced to equivalent quantity 
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| Proportion in which steam 


Ofheat .. ce oe os os 1233 858 858} 1116 1068 
Total expenditure of heat, 

British units per minute .. 29531 24857 | — | 30488 32590 
Efficiency ofengines .. .. 0-042 0-035 | — | 0-037 0-083 
Volume of steam exhausted 

as shown by indicator in es 

cubic feet perminute.. .. 433 310 467; 357 360 
Volume of 1 lb. in cubic foot 35 35 43 32 36 
Weight of steam shown by in- 

dicator in Ibs. per minute .. 124 89 10-9} 112 10°0 
Temperature of steam at end | 

of stroke, Fah. .. .. o 197° 197° | 187°) 202° 196? 
Total heat per pound of that 

steam from temperature of 

waste Water .. 1s 2 oe 1087 1093 | — 1086 1082 
Heat of condensation of steam 

indicated 4. ss «+ os 13479 9728 | — | 12163 10820 
Hest carried off by waste * 

water (as before)... .. «- 28298 23999 | — | 29372 31532 
Actual expenditure of steam in 

lbs. per minute, as calculated ~ 

from heat of waste water .. 26°0 220 | — 27°0 291 





actually condensed exceeds 
indicated steam .. .. «- 210 
Work in ft. Ibs. per minute 
saved by dispensing with the 
air pump, estimated as equi- 
valent to 0°6 Ib. pressure per 
sq. in. of steam piston ee 37440 26784 | 40520 30816 31104 

Do. indicated H.P... .. 113 081 1°22 0°93) 0-94 


247 — 2°41 291 
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have calculated the energy of the jet of cold water, and I find ' js¢0- 


r 
it to be about j-horse power. This forms the greater part of the | 





* On this subject reference may be made to papers by Mr. Brownlee and 
myself in the “ Transactions of the Institution of Engineers in Scotland for 


1. 
+ First result is for left-hand, and second result for right-hand engine. 
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Abstract of Principal Mean Results, looking at the engine referred to in the , pleasure in which | this instrument would work on a large scale they must actually 
Mean power saved by dispensing with air pump, indicated H.P,....1°0 i blfved many of the members of th had -. it and see it working; but he saw no reason to apprehend 
Mean “presen etary iin, op spin aah” 207, “ay | Sheateet ts wel aeoat oasis males, ie Peetioal clbek chek we tas amen of that was 
M k. in lb th inch ve, ae 4:08. ft] i vemen' in engine, w amount of pressure 
Maan see in cylinders 7 4 ” oe se 107 ee aural an Fisting exntaneer ah cheap cost. But look- when the new condenser was ing toa 15ft. height? 
Mean Yacuttin shown by gauges tn tacha See Lh ing at the principle, not merely as an experimental machine, its | Mr. n answered about 6 1b. above the atmospheric line. 
About’ two-thirds of the sindicated et Soren, cao work was done effectually and and he thought that the Insti- | Sir Thomson asked whether it was, practically, of much 
vacuum in the cylinders. tution should give him a very ~wote of: thanks for his | ad: of water? 
Temperature of the cold water .. .. «2 «2 o+ «+ .47 deg. Fah. wide eset toy: tine Tee rat ae head of water the steam could 


Mean temp of waste water.. 
Mean increase of tem: oe e+ 36} deg. Fah. 


Professor Rankine, at the conclusion of his paper, suggested 
that Mr, Alexander Morton should give some details as to the 
constraction of the appara and the results of some experi- 

. ments that he had made when he (Professor Rankine) was absent. 
He might state that the condenser was about 5ft. above the tank 
from whence the water was drawn, so that the water had to be 
lifted to that extent. In calculating the pressure due to the 
velocity plus that lift of 5ft., it was found to be a little greater 
than the atmospheric pressure of 14°75 1b. upon the inch. He 
could only account for that by supposing that the impulse of the 
steam aided the atmospheric pressure in accelerating the jet. 

Mr. Morton. said he thought Dr, Rankine had very fully ex- 
plained the matter. The apparatus was before them, and also a 
sectional model and a full-size drawing, so that he thought there 
was little left to be said. He might observe, however, that the 
only explanation he could give was that the jet of water in rushing 
into the vacuum had nearly sufficient power to take itself out, 
and that the impulse of the exhaust steam from the cylinders 
made up the energy the jet lost in friction. In starting this con- 
denser at first, at times they would .shut off the main steam valve 
while a vacuum was in the cylinders; and in these cases the 
water was apt to rush into them. He had, therefore, added the 
regulating spindle and cylinder, which contained merely a piston 
valve, that opened with a spring as soon as the vacuum fell in the 
condenser. If any person should accidentally or otherwise open a 
cock and let in air the fall of vacuum in the condenser allowed 
the piston valve to open a jet of steam which kept up the vacuum. 
The central regulating spindle could be pushed forward by the 
handle so as to shut off the injection water. When this condenser 
was first started there was no cock for shutting off the-injection 
water, and air had to be admitted; but since then he had applied 
the central spindle which could be used if it were wished to shut 
off the. water and work the engi igh p 

The President asked what the cost of this apparatus would be 


oo ee e+ ‘es 83$deg. Fah. 











He had that engine 
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the air, and whith might only be about Tb, 


too small a condenser in any engine. “* 

Sir William Thomson inquired whether the instrument would 
continue to act when the yacuum was very imperfect ? : 

Mr, Morton answered that it worked at: any, point, but with a 


single engine at Lugar Ironworks, he expected. that a little from 
the steam jet would. be required all the time; but on experiment it 
was found that it be shut off at.ieven ten strokes = 
minute. This.gngine had astroke of 5ft.,and diameter ofyeylin- 
der 244in, , . ‘abet i 

Mr. Day said he had heard, but was not prepared to vouch for 


its authenticity, that when this condenser was started at Lugar 
Ironworks great difficulty was experienced in working it, so that 
the proprietor of the works was thinking about dispensing with it, 
He would like to know whether any improvement had been made 
— it, and whether it was now continually and efficaciously: at 
wor 

Mr. Morton replied that when the engine was started eight.or ten 
minutes were lost in getting a start,’ But by stopping the engine 





compared with ordinary air pumps and condensers ? 

Mr. Morton answered that he thought it would not exceed one- 
fourth the cost. The boiler which supplied those engines with | 
steam also served steam hammers, which, together, were rather 
heavy for the boiler. His experiments had been made while the 
hammers were at rest. In experiments made since Professor | 
Rankine had been present, the vacuum had risen 1 Ib., in conse- | 
quence of the hammers having been stopped, It was often 26in., 
and he had seen it at 27in. and 28in., but it was fair to say that 


and making water pass through the condenser, by means of the 
steam jet, the difficulty has been overcome, and the engine had 
gone on afterwards night and day, without even complaint as to 
stoppage, and had never cost the proprietors anything, so that he 


| presumed it continued to work well. He might mention, however, 


that this engine had never come up to so high a vacuum as others, 
being only some 10 1b. or 10$1b. It was an old engine, made in 
Hill-street some twenty years ago, and the water cocks at both 
ends of the cylinder always showed the presence of great quanti- 





and had not, sore, the sondenees, se nny Pampp ing og } 
thought it might.t q fat and t aid 
of an injector, 10 with a less quantity: of 
steam with a + pun it would appear that |: 
either a ter. quanti e water was required,.or the 
steam had not the pow heating up the. water as in the common 
condensing engine. . In present case the present feed water 
would be supplied at 83 deg. or 834 deg, so that there was a slight 
loss there. Mr. Morton was entitled to the gueatert credit, but as‘) 
a mere que of economy he though he air pump might be 
uite eq ‘Sin i s beth +e i 
7 Mr. Morton said it. was'the.éxhaust that worked this appa- 
ratus. He would say that it was below the pressure of 


did. 

Mr, Morton said that as to Mr. Barclay’s experiments he knew 
nothing; but he might mention that since he had Per out his 
apparatus half-a-dozen people had told him they had been think 
se doing the same thing. 5 

e discussion was then adjourned, 





| 4 
SHIPBUILDING appears to be going on with considerable activity 
at Varazza, near Genoa; the Violitina, of 1200 tons, hasjust been 
launched, making the thirty-first vessel finished duning the present 
year, whilst twenty-nine others are in course of construction. 


Errect or Intense CoLp uPpon Tin.—The phenomenon of 
rupture produced in the middle of blocks of pure tin by the action 
of intense cold has been brought before the Paris Academy of 
Sciences by M. Fritzsche. A box containing some pieces of tin, 
which had undergone a change in their atomic composition during 
the excessive cold of last winter, was produced before the Academy. 

blocks of tin had become czetaiiioe d throughout their 
entire mass, and had assumed a basaltic appearance. The most 
peculiar circumstance observed was the formation of large hollow 
spaces in the midst of the blocks, causing cavities which in some 
cases reached the extent of a hundred cubic centimetres, The 
sides of these cavities were perfectly smooth, with metallic reflec- 
tions, while the rest of the tin, where broken up into small 


grains, or into pieces of various sizes, had a dull surface, 
caused, probably, by oxidation. This phenomenon had been 
previously noticed in practice, but, with the exception of 
a case mentioned. by M. Erdman, in which the pipes of an 


these days when it had reached that figure the barometer was | ties of water, and he had not tried to improve it. : 
unusually high. When priming water did not enter the cylinder | _, Mr..Brown inquired what height Mr. Morton would expect to 
the vacuum rose about a pound. | discharge the water above the nozzle of the ejector when applied 


Mr. Brown would be glad to know whether the supply pipe for | t° marine engines; and, as many direct-acting screw engines have 





cold water was made larger than the injection pipe, or whether 
a larger quantity of water was required than with the ordinary 
jet condenser, 

Mr. Morton believed that the quantity of water would be the 
same. If they raised the water above 30deg. or 40 deg. they 
would get aless vacuum. The supply pipe was 2}in. in diameter. 

Professor Rankine said that the ccld water nozzle was }Zin. 
diameter; the next nozzle }#in.; and the throat of the outermost 
nozzle was }in.; and that the velocity at the orifice was about 
43ft. or 44ft. per second. He thought this condenser would use 
rather more water than the ordinary jet condenser. In an ordinary 
injection valve there was some contraction, which diminished the 
flow of water. The quantity of water that passed through Mr. 


M orton’s condenser was nearly the same, whether they were con- | 


densing much or little steam. 

Mr. Howden said with regard to the water used in condensing, 
he would suppose that it would be more with Mr. Morton’s appa- 
ratus than the ordinary condensing jet. He thought the tempera- 
ture of the water was too low, only 834 deg., for the vacuum 
obtained, In a common condensing engine the discharge water 
was generally much higher than 834 deg.—perhaps 120 deg. for 
such 4 vacuum—which would almost prove that there would be 
less injection water used than in the new condenser. 

Professor Rankine said he believed there was somewhat more 
water used than with the ordinary condensing jet, and the conse- 
quénce was that the temperature ef the water was not raised so 
much. 

Mr. Day said the question then came to be—Whether the 
aniount of water used could be reduced? and that he desired to 
ascertain if in the experiments any attempts had been made to 
ascertain the minimum of water which could be employed so as to 
insure the efficient working of the condenser, 

Professor Rankine had no doubt that it could be reduced. Mr. 
Morton had told them that he had introduced a central 
which he could adjust the flow of water to anything he pleased. 

Mr. Howden inquired whether there was any reason to believe 
that the air in the water of condensation would injure the vacuum 
as in the common condenser? Looking at this apparatus he wou 
suppose that it would not, and might, therefore, possibly equal a 
surface condenser in vacuum, as the air would be driven out and 
not get into the condensing part. 


Professor Rankine believed that the air was carried along with 
the jet. The tables showed that they did not get results very | 


much better than the common condenser, but then the experiments 
had been miade under disadvantageous circumstances, and it was 
reasonable to think that when the apparatus got fair play they 


would get better results—results which might be as good as with | 
surface condensers’ Of course, however, this was a question to be | 


decided by experiment, 

Mr. Mortcn might mention that with alittle condenser (which 
he showed) experiments without steam, and with only 2 Ib. pres- 
aure on the water side, P gery & 13 lb. vacuum, rm by calcula- 
tion t would be found that this 2lb. pressure rushing into a 
vacuum would produce, on the vacuum’ side, that:amount by 
merely rushing through the little condenser. If the trumpet- 
mouthed discharge tube of the apparatus was cut off, and merely 
the vena-contracta nozzle substituted, it would require a pressure 
of 50 1b. of water on the water side to — 13 tb. vacuum, but 
by making it of this particular shape the water pressure 
reduced to 21b. and produce the same vacuum, namely, 13 Ib, 

Sir William Thomson expressed the great pleasure with which 
he had listened to the description of Mr. Morton’s invention, The 
explanations which he had given were admirable in a dynamical 
pola of view. There could be no doubt that there would b be very 
qwany interesting laboratory applications of this invention, He 
was much pleased with the last experiment that Mr. Morton had 
spoken of, The effect of this trumpet-mouthed tube in producing 
a vacuum of 13 1b. was most wonderful, He seen, four 
months ago, in Professor Bunsen’s laboratory at Heidelberg a 
hydraulic apparatus acting to the same effect as this, but probably 
not of prior date to Mr. Morton’s, The general idea of liquids 
acting in this way was long known, and had had many applications. 
Bunsen’s was for carrying on a process of filtering, which was done 
by producin, @ vacuum under a ae, the filter being properly 


e ep 
did not know what head of water was necessary, but 
to the temperature of 


le was the same 
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Mr. J, L. K. Jamieson 


not know. 
said he had had the pleasure yesterday of 


indle, by | 


only one exhaust outlet, whether the ejector would work as well 
with one as with two exhaust branches ? 
| Mr. Morton said the reason for having two branches in that con- 
| denser was to let the steam act without losing much pressure. 
Engines being often coupled together, one cylinder would then 
exhaust and would disturb the vacuum of the other. The Corliss 
engine makers reduce the steam to a very low pressure in the 
| cylinder, and to ascertain whether this low pressure would work 
the ejector-condenser the first experiments were made. As to the 
height of raising the water: If the steam were allowed to leave 
the cylinder at about atmospheric pressure, the water could 
forced about 15ft. high. He also found that steam of 5 lb. pressure 
could lift the water 20ft. high. 

Mr. Simons had pleasure on Tuesday in inspecting the apparatus 
| at work at Messrs, Neilson Brothers; it seemed to word admirably. 
| At that time the engine was making 200 revolutions, and he was 
| quite sure that Mr. Morton would show any of the members of 
| the Institution the ejector-condenser in operation. 

Mr. Downie would like to mention one or two points of interest 

gi in tion with this new ejector-condenser. They 
all knew the difficulty and expense of applying the air-pump to 
very high speeds, and he had seen the experimental engines at 
| Albert Works makiug 130 revolutions, and Mr. Simons saw them 
| working at 200; so that this ejector-condenser had no limit as to 
speed of engine apparently. They also knew the difficulty of 
applying the air-pump arrangement to horizontal engines, With- 
out any air-pump, and with an apparatus so simple and so very 
generally applicable, there was no further necessity for having non- 
condensing engines. Where a supply of water could be had this 
apparatus could always be applied with great advantage, and again 
of power which is at present thrown away in all non-co! i 
/ engines. He thought Mr. Morton was entitled to their best thanks 
for bringing the matter before the Institution. 
| Mr. W. Brock said that the 4a was going at 250 revolutions 
| per minute, and the temperature o discharge water 94 deg., when 
| he was inspecting it. 
| Mr. A. C. Kirk had seen the apparatus, and was extremely 








ld ' pleased with it. It was undoubtedly the best addition that had 


been made to the steam engine since the days of James Watt. He 
, conceived that to no class of engines would it be more immediately 
| valuable than to river steamers, where reduction of weight was of 
the utmost importance, besides the obvious convenience of it in all 
land engines, not to speak of other applications which would 
follow by and by. 

Professor Rankine said that some observations made by Sir 
William Thomson had recalled to his recollection several instances 
in which the principle of this gradually widening mouthpiece had 
been — to other purposes. One of them was a contrivance 
applie to drainage, where a depression was made in the channel 
of the main stream, which ran down at one side of the depression 
and up at the other, thus: making a cavity in the surface of the 
main stream, which enabled it to receive the waters of a branch 

in at a lower level than the general level of the main stream. 
The stream of water coming from the cold well and going to the 
hot well was analogous to the main drain, and the depression 
producing a great velocity was analogous to the throat before the 
trumpet mouthpiece begins to widen. A still more closely 
analogous case was that of Professor James Thomson’s jet pump. 


be | Another analogous case was that of the centrifugal pumps and 


blowing fans contrived by Professor James Thomson. The fluid 
in these machines had a t velocity at the tips of the fan blades, 
which gradually subsided in the external whirlpool. Blowing fans 
had also been made with a straight widening outlet instead of the 
external whirlpool motion of Professor James Thomson ; the differ- 
ence might be likened to that between a French horn anda trumpet. 
The dynamical principle involved in this widening mouthpiece had 
had many applications to hydraulic works and centrifugal fans; 
but the application of it tp steam engine condensers was a new 
and original invention. He agreed with Mr. Kirk that it was 
probably the most important improvement that had been made in 
the steam engine since the time of Watt, 

Mr. Downie inquired whether any difficulty was anticipated in 
the application or use of this apparatus where the jet was required 
to be very large in diameter, say, an-ejector-condenser for a pair 
of engines with 80in. cylinders. Would a single jet proportioned 
to such have the same effect, and produce an equal vacuum; or 
rr page amare i put in two or three smaller- 


Professor Rankine saw no reason why engines of increased 
dimensions should not act as well as the size of engine brought 


organ were found to have been affected in a similar manner, 
nothing seems to have been published on the subject. ‘In 
England,” said M. Fritzsche, *‘ what is called in trade * grain tin’ 
is prepared by allowing large blocks of very pure tin to fall while hot 
from great heights. This tin, which sells 15 per cent. higher than 
ordinary pure tin, differs from that which has been modified by 
intense cold. The small sticks which it forms are much thicker, 
have a brilliant surface without any trace of oxidation, and are 
neither fibrous nor friable; they have great cohesion, and may be 
bent without rupture, 


Tue INSPECTION OF STEAM BoILERS IN INDIA.—We infer from 
the following letter, dated Simla, November 29th, and addressed 
to the Secretary to the Government of Bombay by the Secretary 
to the Government of India, that the prospect of the formation of 
a Boiler Association is quite at an end:—‘‘Sir,—I am directed to 
acknowledge the receipt of your letter, dated the 3rd instant, re- 
presenting that a bill will shortly be introduced into the Legislative 
Council of his Excellency the Governor, to provide for the 
periodical inspection. of steam boilers in Bombay, and requesting 
sanction to the temporary appointment of an inspector on 300rs., 
with an establishment amounting to 40rs, a month. In reply I 
am desired to state that the Governor General in Council is pleased 
to authorise the entertainment of an inspector and establishment 
in anticipation of the proposed legislative enactment; but I am to 
add that the bill should provide sufficient means of paying for the 
machinery that may be necessary for carrying out its provisions. 
No avoidable delay should be permitted to take place in passing 
the bill, in order that the inspector may be legally vested with 
powers of entry and inspection.” That some supervision is urgently 
necessary we have frequently pointed out, but we have also alluded 
to the ms Me apg: he oo] Ro to. com: alsory Sergemest in- 
spection. “*Such a sys of inspection” (we quo’ m & paper 
by Mr. L. Fletcher, C.E., read before the last British J enccletien at 

orwich) ‘‘ must necessarily be carried on by rule, and however 
wisely stich a code of rules might be framed, and however 
liberally carried out, it would be impossible to prevent its proving 
a harass to the individual steata user, and an impediment to pro- 
gress; so that it should only be adopted as a last resort.” When 
those concerned have not therefore roused to a sense of what is 
proper in their own interests in this matter, the measure Govern- 
ment are about’ to undertake is necessarily a last resort; and we 
can therefore have no pity for them when hereafter they find 
themselves forced to submit to interference which they might by 
timeous action have prevented.— Bombay Builder. 


Firt. ExtTIncuIsHER.—Experiments have recently been made in 
Paris with a method of extinguishing fire which we believe to be 
at present but little known, e allude to the cartouches extinc- 
trices, as they are called. The principle on which the system is 
based is the effect of chlorine in opposing combustion, This 
gas can be produced cheaply enough, but the difficulty of manag- 
ing it in a free state is so great as to render it impracticable. The 
inventor of the cartouche in question uses the chloride of magne- 
sium, which contains a large amount of chlorine, but pale. vere 
with it under the influence of great heat, Here another difficulty 
arose; the salt in question being extremely hygrometric it. became 
necessary to mix it with some absorbent, which skould neither 
interfere with the effect of the former nor make the cartouches 


too 

The weigh about two pounds, and five or six of them are 
broken up into a hectolitre (twenty-two gallons) of water. It is 
said that one-tenth part of the water required in ordi cases is 
sufficient when mi ith these salts to extinguish the fiercest 
fire, but it is known that very few fierce fires are ever extinguished; 
they either destroy all before them, or they are isolated and. tae 
themselves out; the great advantage claimed for the in . 
question is its efficiency when the heat. is so intense that the water , 
is dissipated in vapour the moment it arrives within reach of the 
flames, aud upon, which it consequently has no effect. The 

the heat in the case of the mixture referred to the more and 
effective is the disengagemént of the chlorine, The liquid is thrown 
upon the fire with the ordinary pump, and it is recommended that 
the jet should always filer nee closely, in order that the 
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iments have been tried in the usual way with fierce artificial 
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With respect to the new building it was remarked, that as soon 
as it was determined to retain the existing site with the addition 
of the back part of..an adjacent house, as recommended by the 
council, a lease was taken for 99 years of each of the two properties, 
for £450 per annum.in the case of No. 25, Great George-street, 
with the option of purchase within ten years for £12,000, and in 
the case of the back part of No. 24, Great George-street for 
£208 13s. 4d. perannum, with a like power of making it freehold 
for £4161 13s, 4d». It was mentioned that the twosums last named 
were the net amounts which weuld have to be paid, after making 
allowance for the very liberal gifts of two of the owners, viz., the 
entire of Mr. Gy R. Stephenson’s interest of one-third, and £500 
in diminution ofMr. Bidder’s interest, also of one-third. 

At the same+time the specifications and contract drawings for 
the works were with alternative conditions, one for their 
completion and delivery in five months, so ae te be ready for the 
opening of the present session, the other for their performance in 
eight months, Tenders were received m several eminent 
builders; and that of Messrs. Holland and Hannen, being the 
lowest, was accepted. That firm undertook to finish the building 
according: to the architect’s designs in five months for a sum of 
£11,650, and in eight months for a sum of £11,100. The contract 
was based on the first-named alternative, and been duly ful- 

in a substantial and satisfactory manner. In maturing the 
details of the plans of the new building several important modifi- 
cations had been made, the principal being the addition of a news- 
paper and tea room on the ground floor, by which the area of 
accommodation for the general use of the members had been 
doubled, and the introduction of a glazed corridor on the first floor 
level—a further valuable concession granted by the owners of 
No. 24, Great George-street, by which it had been possible to pro- 
vide four public entrances to the meeting-room, instead of two only 
as origi contemplated. 

Time did not admit of the whole of the accounts in connection 
with the new building and its accessories being examined and 
settled “ew to the close of the financial year of the Institution on 
the 30th of November last, so as to be included in one statement 
of expenditure. But the accounts had since been collected, so that 
the council were enabled to state that, whereas the estimated out- 
lay, including all contingent expenses of moving, furniture, Xc., 
amounted to £16,810, they fully believed the actual cost, including 
some furniture not yet delivered, would not exceed £17,250. To 
meet the liabilities thus incurred, the council decided to dispose 
of, in the first instance, the building fund, beingithe accumula- 
tions of fees received from bers and iates-on joining the 
Institution; next, to realise the unconditional bequests; and, 
lastly, to sell so much as might be required ofthe investments 
made from time to time out of the surplus income.«!The first two 
sources would, of course, be entirely exhausted, but;as far as the 


council could judge, when every liability was discharged, stock 
would still remain in hand of the omen feo of about £3000, 
to provide for future contingencies. The uest of 
£2000, the Miller bequest of £2000, the Errington: est of £1000, 
and the Locke bequest of £2000, would: hereafter» from 
the accounts, but the names of these benefactors would be held in 
grateful remembrance as connected with the erection of the new 
building. 

A notice had recently been served on the Institution that appli- 
cation was intended to be made to Parliament in the ensuing session 
for an Act, under the title of “‘ Public Offices Concentration 
ernie of Lands),” to empower the Commissioner of her 


jesty’s Works and Public to acquire the property held 
by the Institution, The council) had, in reply to this notice, 
intimated their i 










dissent to the proposed undertaking. 

The council, daaving Wecided to institute an inquiry as to the 
systems of engingering education (other than military engineering) 
in different cost.to the studentsand to the respective 
Governments, or presumed f such prepara- 


effect, o' 
had addressed a circular letter 
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1867, when an increase of 7°02 percent. There were a4 
the books on the 30th November last asa members, 637 
preset and i , making a. total of , exclusive of 











referred to a sum of £9711 16s. 10d. had been paid on account 
of the new building. 

In conclusion, the council stated that they had much pleasure in 
submitting this narrative of their administration during a period 
of unusual responsibility, and they hoped their labours had been 
attended with a to the Institution. 


to the vice-presidents and the other members and associates of 
council for their co-operation with the president, and their con- 
stant attendance at the meetings; to Mr. Bidder and to Mr. G. R. 
Stephenson for their very liberal contributions in aid of the new 
building; to the architect for the skill shown in the design of the 
building, and to the contractors for their energy in carrying it 
out; to Mr. Charles Manby, honorary secretary, and to Mr. James 
Forrest, secretury, for the manner in which they had performed 
the duties of their offices; as also to the auditors of the accounts, 
and to the scrutineers of the ballot, for their services. 

The following gentlemen were elecied to fill the several offices 
on the council for the ensuing year:—Charles Hutton Gregory, 
president ; Joseph Cubitt, Thomas Eliot Harrison, Thomas 
Hawksley, and Charles Vignoles, vice-presidents; James Aber- 
nethy, William Henry Barlow, John Frederick Bateman, Joseph 
William Bazalgette, Nathaniel Beardmore, Frederick Joseph 
Bramwell, James Brunlees, George Willoughby Hemans, Jonn 
Murray, and George Rob. Steph " bers; and Maj.-General 
Sir W. T. Denison, K.C.B., and Frederick Ransome, associates. 

The meeting was then adjourned until Tuesday, January 12th, 
1869, when it was announced that the monthly ballot for members 
would take place, and the discussion would be resumed upon the 
paper ‘*On Machines employed in Working and Bresking-down 
Coal,” by Mr. 8. P. Bidder, jun, 











NEW SYSTEM OF PERMANENT WAY. 


THE scarcity of oak in most parts of the civilised world, and the 
expense attached to the procuring of that article from out-of-the- 


way districts where it still abounds, have contributed largely to 
the manifold proposals for replacing wooden sleepers by iron 
structures. Vautherin’s system has, up to the present, the best 
chance of success in the competition on the Continent, and has 
lately found its way to the Prussian Government lines, trials now 
being made on the Ostbahn, Saarbriicken, Westphalian, Hanoverian 
and other railways. Four years ago the first experiments were 
made by placing 600 of Vautherin’s sleepers, a kind of semi- 
Fic 3 trapezoid, near the station of Byane, on the 
a Paris and Lyons line between Besancon and 
Laus le Saulnier, the results of which were 

examined by M, Tardieu, theengineer, who states 

thatafter the duration of one year thesleepers werenot oxydated their 
adjustingand keepingin order was performed with comparative ease, 
the bedding material underneath the hollow had become a coherent 
and almost solid mass, and the bolts, &c., had suffered next to 
nothing, while the structure had been placed in a disadvantageous 
ition, forming acurve of 38chains radius, and an elevation of 1°55. 
Pately 9000 more of these sleepers were put on the same line, and 
the manufacturers, the Cie des Forges de Franche-Comté, who 
also were the exhibitors of this patent at the last Paris Exposition, 
received an order for 20,000 pieces destined for Algeria, At pre- 
sent they are made 2°4 m. long, weight 28 lb., and are calculated 
at about Ys. per cwt. ; 2°2m. is, however, considered a safe length, 
and there are those of only 2 m. said to be in actual use on some 
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Swiss These tr occurred before Hartwich’s sys- 
tem, in which sleepers and rails are made into one, came to be 
exhibited—viz., middle of May. Professor Baumeister, of Karls- 
ruhe, recommends Legrand’s construction (Fig. 1) for temporary 








work, such as the transport of ballast and building material, but 
thinks the advantages it offers for comfortable laying down and 
taking to pieces the only ones to recommend it, and excludes the 

ibility of its ever being largely applied. Herr Paulo writes 
om Vienna that he makes use of worn-out rails of the Siid Bahn, 
in order to supply material for permanent way, a plan which he 
states to work economically, and which promises to do so still more 
when iron rails will be replaced by steel ones, which will make old 


iron rails, that hitherto have been used for the manufacture of new 
ones, but lumber iron. A section of this arrangement is subjoined 
in Fig. 2. 
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The use of granite; boulders, and flints as a basis, especially in 
countries where stones abound, is a question which has aroused 
some consideration on the part of the German Vereino-bahnen. 
Up to this time they have commenced various trials on some of 
Sons extending over a distance of nearly 200 English 

ies. 


Herr Oberingenieur Biihler, of Vienna, in wri to the Zeit- 
schrifi des éstreichischen Ingenieur and Archit ereins, states 
his experience concerning beech slee, which he has for many 
years used with advantage instead of oaken ones. He treats the 
wood in the following manner :—The trees are selected and cut 
down about the time when the sap begins to ascend—that is, about 
March in Austria. After being deprived of their bark and branches 
they are laid into some brook or running water, where they remain 
for about two and a-half months, so as to become well soaked. 


When taken out are, before ly dry, worked 
into their which is to prevent the cracking 
of the wood in after time, These sleepers are then left to dry, and 
are moreover impregnated with chloride of zinc, Of 140 pieces 
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The arrangement of expansion gear will be more readily under- 
stood by reference to the detailed illustration and following 
description. The main slide valve is constructed as’ shown at 
A, Figs. 2 and 3; on the back is carried a cut-off plate B. The 
motion of the cut-off valve or plate is regula . being 
attached to the vibrating link C through the block E. The link C 
is allowed to oscillate from the point of suspension D between the 
parallel strips or stops S 8, the block D and link C being raised 
or lowered by the spindle F passing through the stuffing box H 
on steam chest lid. 
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When the engine is in motion, the slide valve carries the cut-off 
plate along with it, and the parts are so arranged in the slide 
valve and plate that the point of cut-off can be varied by arresting 
the motion of the latter before the former has reached the end of 
its stroke; the point of stroke at which this stoppage or arresting 
of the cut-off valve takes place is regulated by the governor 
simply raising or lowering the point of suspension of the link C, 
the end of the link coming in contact with the “‘ cushion plates ” 
on the stop S S, sooner or later, relatively to the travel of the main 
valve A, thereby cutting off the steam earlier or later in the stroke 
of the piston. 

The valve gear, as applied to this engine, gives highly satisfactory 
results, as may be seen from the foregoing diagrams, half size. 

The following advantages are claimed for this valve gear:—First, 
the governor acting on the expansion valve direct, no throttle 
valve is required; secondly, the full boiler pressure is always in 
the valve box, and the cut-off is brought close to the cylinder ; 
third, the expansion valve is not separately driven by any 
eccentrics, cams, or other complicated means; fourth, extreme 
simplicity of parts, and the advantage of being readily applied to 
existing engines. 





NEW PUMP. 

THE accompanying engraving represents a form of pump invented 
by a French engineer, M. Léoorche; the objects said to be attained 
5 ; by the inventor are, first, 
the avoidance of the shock 
caused by the water when 
the pump is worked 
rapidly; secondly, the pre- 
vention of the water run- 
N ning back and leaving the 
N pump dry; and, thirdly, to 
; cause the water to rise 
continuously in the pump 
and to allow of the use of 
a tube of small diameter 
without diminishing the 
quantity of water lifted. 

The pump consists of ® 
body A furnished with ® 
valve and a piston of the 
ordinary form, and set in 
a circular vessel B, B, 
which is cut off from 
communication with the 
air and is always filled 
with water to a certain 
height after having been 
once filled when the pump 
is set up. The lift pipe C, 
it will be seen, commu- 
nicates with the vessel B 
at the water level. Of 
course each stroke of the 
piston creates a vacuum n 
the vessel B, and the water 
= rises in the tube to fiil it 
up. The piston and valve 
can never become ary, as 
theyremain below the level 
== of the water in B. The 
' = movement of the piston 
may be as rapid as possible without fear of a shock, for the water 
in the vessel B rises immediately, and only causes a similar rise 
in the lower part of the pump. A considerable number of these 


























pumps are said to be in use to answer admirably. 

















ae THE ENGINEER || Jan. 1, 1869. 


Sale —————- — 
— rs wae — 


HORIZONTAL CONDENSING ENGINE, FITTED WITH SHELMERDINE, WALKER & HOLT’S EXPANSION GEAR 


MESSRS. H. BAYLEY, SONS AND 00O., ENGINEERS, MANCHESTER. 

















SIDE ELEVATION a) 


. L 


an 


7 : 








4 iff Wii pe 
iy 3 Py Yj” Wy 
4 yi" 


i ie : z 
ne a 


I} 7 
x | 


ate 
LAAT 


0 | i i By ‘ 
: a ce 


ll 


mM 


aa a 






































HHA i ii i Il il le i q 
wml i" wf = Bs 
a Ha Hi Hh | — a 

| MT ll 











an | 
Hi 
TRANSVERSE SECTION oF : 
VALVES | 
‘ciel Ulli aiag yy in. < 4 
: ad wl tl 


Guu 


a ome 
E.SWWNENEE\\\S 


oe 








atl 


=e 
¥ 
N 3 
NR WY Ys SECTION or 
N Yr uanuuunuuuuuuu. ~ 
N 7 WN STEAM 
N Y YN PORTS 
NY, K 
\ 7 UX & VALVES 
Ya ZZ 





— 


Y 


SS 


Yy 
“ily 


Es % Wp 
Mid 








MIDLAND RAILWAY. 


DESIGNED BY MR. J. S. CROSSLEY, C.E., AND MANUFACTURED BY MESSRS. HANDYSIDE AND CO, DERBY. 
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LENGTH OF GIRDER 82 FT. 


eS 


> 
<2 


| 














AAA 





es ces: 8 -— 
* 











ee 6 ee 





















































a 




















i _ 
en 











~ 


























* 
, 
y 
i 
y 
q 
y 
4 
y j 
q 
4 
4 
y 
® 
y 
® 
y) 
) 
4 

6 
© | 
y) 
Y) 
6 

‘ 
u) 
4 
; 




















| a SS 
> 



















































































































































































SurrteMent ‘7 “Tax Excrvezrn” of January 1st, 1869. 




















ee —# — : . . a Se SS es P ™ 









THE ENGINEER. 








Jan. 1, 1869. 13 
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PUBLISHER'S NOTICE. 


priced engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 


*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY Six o’cLOcK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE 0’CLOCK ON FRIDay. 











TO CORRESPONDENTS. 

*," We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

K. G.—Contracts for what? 

C. W. D.—We will try to meet your wishes. 

J. L, (Ballanasloe).— Your question is answered on another page. 

T. W.—A circle 4ft. in diameter has an area of 1809-56 square inches. 

F. P. D.—Do not go to Spain. You will find it a miserable country to do en- 
gineering work in. 

T. B.—There is no such treatise on boiler making. You may read Arm- 
strong’s treatise on “ Boilers,’ published in Weale’s series, with ad. vantage. 
The price is about two shillings. 





SAFETY CUPOLAS. 
(To the Editor of The Engineer.) 
S1z,—Can any of your correspondents inform me of any method for con- 
fining the flame of an ordinary cupola, that it might be used in safety near a 
timber yard or any dangerous material ? N. H. A. 





CAST STEEL GEARING. 
(To the Editor of The Engineer.) 

S1n,—In a recent article you gave the formula adopted by Boulton and 
Watt in proportioning the teeth of wheels, in which 306 is the divisor. Can 
any of your correspondents favour me with a good rule and divisor for cast 
steel teeth ? H. H. 

Dublin, December 2th, 1868. 

THE VERUVOLVER. 
(To the Editor of The Engineer.) 
S1n,—Can any of your correspondents give me the name and address of the 
tee of a machine called a “‘ veruvolver,” which is used for roasting meat, 
the weight of the meat causing it torevolve? It is, I believe, a Birmingham 
invention. A. 





OLD STEAM BOILERS. 
(To the Editor of The Engineer.) 
S1x,—For the |information of your correspondent “T. Y. B.,” I beg to 
state that I have now under my charge several boilers of the plain cylinder 
type, with egg ends, externally fired, 30ft. long by 6ft. diameter ; the plates, 
when new, have been 7-16ths of an inch thick. ‘These boilers have in many 
instances worked for a period of twenty-seven years at a pressure of 30 Ib. per 
square inch without very expensive repairs. Recently I have had the whole 
of them overhaaled, but after repairing one I found the cost to be nearly as 
much as building a new boiler would have been; consequently, I am now 
‘ing them with new ones. I think it must be evident to all who have the 
charge of boilers that their economical working and ultimate lifetime 
depends upon the usage they have received, as there are other boilers here 

that have not worked ten years and have needed very extensive repairs. 
Castle Eden Colliery, Dec. 22nd, 1868. W. Henpexson. 


THE E.NGINEER can be had, by order, from any newsagentin town or country, and 
at the various ratlway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 

Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixrpence per annum will 

— THE ENGINEER is registered for transmission abroad. 

cannot unless 





afterwards, . The line averages eigi 
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DEATHS. 
On the 25th D ber, at his id , 9, St. John’s Wood-park, in his 
80th year, GEonGs Lows, Esq., C.E., F.R.S. 
On the 26th December, at his residence, 22, Southampton-road, Haverstock- 
hill, Mr. JaMES CHALMERS, C.E., aged forty-nine. 
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1869. 


Erenteex hundred and sixty-eight has passed away 
leaving behind it its memories, its works, and its lessons. In 
all respects it has been like other years. It has not stood out 
in marked relief on the roll of time as a period remarkable 
for the accomplishment of great deeds, or the making of 
great discoveries, or the bringing to light of great inven- 
tions ; nor has it taught any wonderful lessons, or added 
very largely to our experience, or set at rest many disputed 
points, and therefore it is unn that we ‘should 
attempttosetits scientific history in little before ourreaders. 
Is it not written in full in the two last volumes of THE 
Enetnzer? The great problem which engineers, as a 
bay. eas to solve this first day of a new year, is prosaic 
in the extreme. It has little to do with scientific discovery 
or invention ; it is essentially of the world, worldly, but 
even for these reasons intensely interesting. It may be 
stated in few words, it lies in a nutshell, yet no man 
living can solve it with certainty. Will 1869 be a good 
and prosperous ag for engineers, or will it not? Can 
money be made by those standing in the fore-front of the 
ranks of the profession as eminent in particular de 
ments of the science of construction? Can a decent liveli- 
hood be made by the rank and file, who are content to bide 
their time, and work their way up tofame and honour, and 
that condition of life which renders it ible to look back 
at the days of bread and with the ect com- 

which springs from the fact that the gazer shall 
days of bread and cheese no more, the said days 


being by those of venison and cham or, at 
leant of best ax fine ale? Are we, ina Werlcte fame e 
commercially prosperous year or the reverse ? are 
we that it lies in our power to foster hope, and bid des- 
pondency farewell for the time. In every quarter indica- 
tions may be found of returning professional i 
We do not wish to be understood to assert that 




















it it must be used, and who is to use it with- 
out the aid of the engineer, or of his brother the shipbuilder? 
be said that the great mass of orders in the trade 
Very good. Our brethren out of Britain 
will be so much the better ; and to i all over the 
world, no matter what their nationality, we hold out the 
right hand of good fellowship. English engineers, too, 
find foot-held in every country under the sun; and it is 
beyond question that they will have the working up of no 
small share of the iron resulting from the orders, home or 
toreign, now keeping our mills fairlyemployed. In railway 
affairs at home and abroad reaction has setin. But a little 
while since no capitalist would touch shares in a new railway 
scheme. Such is not the case now, and railways bid fair to 
be looked on once more as legitimate sources of income. 
In docks and harbour works ; in sewage ; in the reclamation 
of land from the sea ; in steam ploughing, and, in few words, 
in almost every scheme in the carrying out of which the 
aid of engineers is essential, signs of a good and busy 
future may be noted by the careful observer. Of course 
many complain still that, in the words of frozen-out 
gardeners—there are no frozen-out gardeners just now, 
we are glad to say— They have got no work to do’;” but 
we fancy that fewer and fewer of these complaints reach 
us; and so we bid all our readers, whether they be without 
work for the present or not, good cheer, and we heartily 
wish them that at least comparatively happy and pros- 
rous year which we believe awaits them. 

With the death of the old and the birth of the new 
year it has ever been our custom to review the past and 
to pry into the future, and the custom is convenient and 
useful—so far convenient and useful, at Jeast, that we 
think none of our readers would like to see it abandoned. 
It is, perhaps, right that in executing this task we should 
give precedence to civil over mechanical engineering, in that 
civil engineers deal on a r scale with the forces of 
nature than their brethren. The distinction thus made is 
not invidious; it isan honour rendered where an honour 
is due. 

In civil engineering there is little of importance to re- 
cord. Certain of our correspondents tell us now and then 
that we do not devote sufficient space to civil engineering 
topics. We avail ourselves of this opportunity to assure 
them that the fault lies with civil engineers, not with us. 
Almost everything worthy of notice which has been done 
recently, in this department of the profession, has been re- 
corded inourpages. A fewrailway lines have beenconstructed 
during the yearinthiscountry, but they scarcely require more 

rticular comment than they have already received at our 

ands. Nor can we learn that any remarkable innovations 
on existing practice have been introduced abroad. The 
greatest single work of the year is beyond question the 
Kuilemburg Bridge in Holland, over a branch of the 
Rhine, with one clear span of 492ft., one of 262ft. Gin., 
and seven spans of 187ft. each. The viaduct was designed 
by M. Michaélis, and constructed at a cost of £153,000 
by Messrs. Horkort and Co., a Dutch firm. The Bri- 
tannia Bridge over the Menai Straits has two principal 
spans, one of 458ft. 8in., and the other of 459ft. Gin. It 
will be seen that these, probably the widest spans ever 
crossed by girders, are exceeded by the Kuilemburg 
viaduct, the main girders of which are of the vertical 
strut lattice type, with a parabolic upper member. In 
America a new suspension bridge has been thrown across 
the Niagara river, a short distance below the falls, which 
is worth notice here. The span from rock to rock is 
1190ft. ; the span between the centres of the towers is 
1268ft. The length of the suspended platform is 1240ft. 
Height above the surface of the river,* 190ft. The 
length of the central portion resting on cables is 635ft. 
The length of the platform, supported by stays and cables, 
is 605ft. The deflection of cables at the centre is, in summer, 
91ft., and in winter, 88ft., making the rise and fall of the 
bridge from changes of temperature, 3ft. The length of the 
cables between the points of suspension in medium tempe- 
rature is 1286ft. The length of the cables between anchor- 
-_ is 1828ft. Length of cables and anchors, 1888ft. 
eight of towers above rock on Canada side, 105ft., and 
on American side, 100ft. Base of towers, 28ft. square, and 
top, 4ft. square. The surface of the rock on the American 
side is 5ft. above that on the Canada side. The height of 
the roadway above the rock on- both sides is 7}ft. The 
depth of the anchor pits below the surface of the ground 
is 18ft., and the length of the anchor chains under the 
ground is 30ft. The anchors are set in solid rock on the 
Canada side, and in masonry on the American side. The 
width of the roadway between the parapets is 10ft., depth 
of side truss, 63ft., and height of parapet above floor 4ft. 
The bridge is supported by two cables, composed of two 
wire ropes each, which contain respectively 133 No. 9 wires. 
The weight of these wire ropes per lineal foot is 9 lb., and 
the diameter of the cable is 7in. The total weight of the 
suspended portion of the cables is 82 tons net. There are 
48 stays weighing 15 tons net. There are ‘52 guys con- 
aanted with the bridge. The aggregate breaking strain of 
the cable is 1680 tons net, and that of the stays 1320 tons 
se making the total supporting strength of the cables 
and stays 3000 tons. The number of suspenders used is 480, 
with an te ge of 4800 tons, The weight of the 
suspended roadway, inc ane Ys, of cables and stays, is 
250 tons. The ordinary working load is 50 tons; and the 
maximum load is 100 tons ; permanent and transitory load, 
350 tons, During the year, ig bos Franz Joseph Bridge 
crossing the Moldau at Toren, been opened. We have 
so recently described and illustrated this beautiful structure 
that it will be enough to say here that it does infinite credit 
to its designer and the inventor of the principle on which it 
is constructed—Mr, R, M. Ordish—and affords a very ex- 





Of railway construction in 1868 there is little to be said 
that is worth saying. The branch of the Midland line, 
connecting London and Bedford, has been opened. The 
works on this section of the main line—for such it really 
is—are heavy. The most noteworthy feature in connection 
with it, however, is the great roof at St. Pancras—aiready 
fully described in our columns—and the great coal de 
of which we shall shortly give a description. Anot 
section of what is popularly known as the Metro- 
politan Railway has been opened. We have nothing 
to add to what we have already said about it. 

After the long period of forced stagnation in railway con- 
struction and improvement, the possibility of resumed activity 
in this most important branch of engineering begins gra- 
dually to manifest itself. It would be mere repetition to 
enter upon any review of the causes which led to the sudden 
and summary closing of all the avenues to advance in such 
undertakings. Suffice it to observe, as we have often 
already said, that the blame should rest by no means solely 
on the over-speculation of the general public, but is in a 
great measure attributable directly to the avidity with 
which engineers and contractors have themselves forced on 
the construction of lines which never could pay, and never 
ought to have been made, for the sole purpose of providing 
present and over-remunerated work. It has been, in fact, 
a very plain illustration of the old fable of killing the goose 
that laid the golden egg. The world, in its natural advance 
in civilisation and increasing population, could reasonably 
afford, year by year, to expend such and such an amount 
of its savings or wealth on improvements in inter-com- 
munication. Too great a competition arose for the 
privilege and profit of carrying out these improve- 
ments; the funds devoted to them were badly 
administered; and a proportion of the wealth of 
future years, which in due time would have been rightly 
devoted to these purposes, was unwisely discounted by 
society at large. We all know what must be at any time, 
and under any circumstances, the result of such a course, 
and we all ee how engineering enterprise has been 
paralysed by exactly the appropriate result, following as a 
natural sequence on engineering speculation. What is 
done, however, is done, and to lament it is waste of time. 
What we have to do is to draw, as it were, the pen through 
all that has happened, and start afresh, begin again, which 
is the great art of life. That we are beginning again in 
earnest, is amply testified by the rapid succession of foreign 
and colonial railway loans, which have formed the sole 
animating principle of the money-markets throughout the 
last quarter of the year which has just closed. That we 
should begin again aright, profiting by past experience, 
without needlessly mourning over past lossesjor over past 
misfortunes, is the one thing to be desired as matters now 
stand, 

Whatever our errors may have been, our future safety 
will lie in a proper appreciation of the real requirements of 
the world in railway matters, and a firm determination to 
fulfil them, and not to overdo things as we have done for 
the last quarter of a century. What then does the world 
require at this juncture, and what is it in the power of 
engineers and contractors to give it if they will? In the 
first place, value for its money, which it has never had 
heretofore, because, through a singular anomaly enough, the 
great competition—we may almost say the scramble—for 
work to be done, has not practically resulted in cheapening 
its performance, and this for a very simple reason. Where 
one line or one extension has been made either at home or 
abroad, a dozen or more competing schemes have generally 
started up, end the great burden of the expense of such 
competition has in the end been saddled on the line 
actually made, in addition to the exorbitant rates which 
the successful contractors generally found themselves 
in a position to exact. The sole cure for this evil lies in the 
more direct and intimate supervision by the Governments 
of civilised countries of the great work of road-making, 
which cannot cease to be carried on within their ter- 
ritories for some generations to come. The executive of a 
country, if it have any — at all, is bound to interfere 
to prevent such waste of its material resources as we have 
seen in this, and to a lesser extent in every other state. It 
is quite possible to carry any great principle too far, and 
it is possible that the principle of pon-intervention has 
been carried too far in this country in respect to railway 
undertakings, which indeed we have from the first treated 
too little as imperial, and too much as private speculative 

uestions. Then comes the necessity for increased fore- 
thought and judgment in proportioning the works to the 
<n ag they are to fulfil, and the earnings they may —_ 
ope to secure; in inquiring what is necessary in eac 
case, and what is only desirable, and in striking a just 
balance between the two. 

What precise direction railway work is likely to take this 
year it is not very easy to say. In Turkey there is a 
fine field for the construction of railways, and one scarcely 
inferior in China. Across Canada, too, a railway is pro- 
posed, which, if carried out, will absoro a capital of some 
£20,000,000. It does not appear that existing systems of 
construction are the best adapted for practically new 
countries, and it is far from tong more certain that 
they are eminently suitable to our own. Straws thrown 
up show the way the wind blows, and there are not want- 
ing indications that remarkable innovations on existing 
modes of railway construction and working may be 
anticipated. The proposed line to Brighton, of 
which Mr. Brunlees is engineer, will be, if carried 
out, to all intents and Sr ee a new thing in rail- 
way engineering. In a little time we shall place our 
readers in possession of all the facts regarding it ; we have 
not 8 to do so here, Arrangements are being made for 
working a section of one of the largest railway systems in 

on the steam carriage principle, and we trust tha 
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ex ent 80 prom ; : 
Whe Mont Cenris Tunneland the SuezCanal alike 
slowly but steadily to re pes ied and that E pr 
all that can be tru ly said of either, The Suez Canal 
naturally brings to the mind the subject of iy ad 
machinery, and it will not be out of place to mention 
that Mr. Robertson, of frictional-gearing celebrity, has 
peop out a novel form Bs = iP 4 
ide fair to supersede, in it very ground, the 
ordinary bucket ladder system. We shall claws full par- 
ticulars of this dredge before our readers in an early im- 
ression. 

Although the means of transit to the Continent have, 
during the last few years, been so greatly increased, it is 
patent they do not yet afford sufficient facilities for the 
conveyance of either the goods or passenger traffic of the 
—- day ; the two hours’ voyage between the nearest 

rench and English stations, dependent on the wind and 
weather ; the delay and damage and waste of goods con- 
sequent upon embarking, Pere, a ol and breaking bulk 
on either coast; and the inconveniences attendant upon a 
weak stomach and a rolling vessel, render the twenty odd 
miles across the Channel one of the most uncomfortable and 
disliked voyages to be found in a year’s travel. The 
necessity of joining the continental railway system to our 
own, especially for the carriage of merchandise, has been 
so freely discussed of late, and has been so fully recognised, 
that the means of so doing seem to remain the only point 
to be determined. Three schemes for this purpose have 
been latterly placed before the public :—The ferry scheme, 
the tunnel scheme, and the Anglo-French railway bridge 
of Monsieur Boutet. The last, we understood, was aban- 
doned, but it has since been stated that not only it is being 
proceeded with, but is actually said to be highly . te 
of by his Imperial Majesty the Emperor of the French; 
and, moreover, that it has been pronounced feasible and 
suitable by the highest engineering authorities of France, 
and warmly advocated by several of the leading men of the 
profession in our own country, who, moreover, have largely 
subscribed to the sum of money raised to construct the 
model now being built in Calais to test the system of 
bridge building invented by the originator. This to us is 
all but incredible. 

Plans for the design countenanced by Messrs. Hawk- 
shaw and Lowe, and by the late Mr. Chalmers, have been 
deposited by Mr. Remington, and powers are petitioned 
for in the bill to construct the necessary works on this 
side of the Channel for a tunnel under the Straits from 
Dungeness to Cape Grinez. That such a tunnel could be 
constructed is quite within the range of possibilities, and 
that when constructed on Mr. Lowe's principle it can be 
ventilated by the means he proposes, there is little doubt, 
but that the money, to the extent of some nine millionssterl- 
ing, atleast, will be found by the present generation, especially 
at the present time, to create a work that may possibly be 
of advantage to their great grandchildren, can scarcely be 
expected ; a work, moreover, subject to the action of the 
immense head of water overlying it; and always open to 
destruction in case of war, notwithstanding any agreement 
to the contrary between the two powers at either end; for 
we cannot conceive the French Government so ready to 
sacrifice what might be called a public good for the benefit 
of private interest, as not to try and make use of it in such 
a contingency, or the English so confiding as not to destroy 
it in case of such an attempt. 

For the third time Mr. Fowler has deposited plans for 
his ferry, this time in conjunction with Messrs. Abernethy 
and William Wilson. The main feature of the scheme is 
the same, although the position of the works has been 
altered to suit the objections brought against the designs of 
1865 and 1867. By the plan of 1865 it was proposed to con- 
struct a water station on the eastern or harbour side of the 
Admiralty pier at Dover, the station in that case was to be 
formed by increasing the width of the pier at the northern 
or land end, and building a second pier 60ft. wide, so as to 
leave a space of 80ft. between them, into which fitted the 
ferry boats; at the end of the station it was proposed to 

lace a lift 200ft. in length, raised and eeued by 
pe | machinery, by means of which the whole train 
was to be dropped from the level of the rails to that of the 
deck of the vessel, and then passed on to the line of rails 
which ran from stem to stern, The vessels, designed by 
Mr. Scott Russell, were 410ft. long, by 75ft. wide over 
the sponsons, with a breadth of beam of 41ft. 7in., and 
drew, when loaded, 12ft. of water. This bill was with- 
drawn, and the same fate was shared by the one of 1867, 
which sought powers to make the station within the tidal 
harbour, with lifts, &., as before, and to erect a joint 
station for the use of the London, Chatham, and Dover, and 
the South-Eastern Railways. The plans of this year are laid 
out to overcome, as it is thought, the objectionable inter- 
ference with the harbour and the Admiralty pier. The 
works are proposed to be placed on the west side of the 
pier, and consist of a harbour of about 1500ft. long by 
5OOft, wide, enclosed by a pier 40ft. wide on the south 
side, and the Admiralty pier on the east. From the termi- 
nation of the pier a sea wall is to be constructed to the 
Shakespeare tunnel on the embankment. Within this the 
railway junction, platforms, stations, and goods sidings 
are placed. The level of the embankment, and that of 
the pier is 8ft. above high-water ordinary spring tides, 
The et is to be dredged out so as to have a depth of 
14ft. below low-water, and is to be furnished with agraving 
dock for the reception of the boats; this is to be 500ft. long 
and 100ft. wide, and have a depth of 21ft. of water over the 
sills at spring tides, The estimate for the works at Dover 
is £500,000, exclusive of the boats, which will cost about 
£120,000 each. These, as last designed, are to be 450ft, 
jon, 85ft, wide, draw 12ft. of water, and to be fitted 
with a line of rails from end to end with platforms, cabins, 
saloons, &c., on either side, 

The station at the French side was originally intended 


nothing may interfere to prevent the carrying out of an 
Bey! full of } ise, 


to have been _at Calais, but owing to the rapid 
. gilti + and i yg tg m eae lr 
it was, ht advisable to seek for a more 
spot. The last chosen, we understand, is 


south of Cape Grinez, near a village called Au de 

and it involves about six miles of extra railway to 

the water station with the Boulogne and s Railway. 

is will be much less expensive than the great length of 
an that uired 


viaduct and breakwater Was req at the first 
chosen The works at Au de Celles are similar 
to those at Dover; although the cost will probably be 


cost of the scheme, including 
Scum socipered ith ths souk of ths 
£1,500,000, which sum, com’ wi e cost of the 
tunnel or the bridge, sinks into insigni That one 
of the above schemes before long will be carried out there is 
little payee et ee Pas at the — of the wong 
market, the difficulty of floating any scheme ing the 
slightest risk, we cannot but Patiove that the one which 

uires the least amount of capital, the least speculation, 
and at the same time gives all the facilities required for 
the present transport of merchandise, will be taken up 
most readily by the public. 

Railway bridges, and all other works of the civil 
engineer, possess a secondary interest at present as com- 
pared with the great topic which has employed all 
tongues and engaged all pens during the last twelve 
months. This is sewage irrigation,and the drainage of towns, 
The progress of sewage engineering during the past year 
has not been marked with that vigour and rapidity of de- 
velopment with which its early steps should have un- 

uestionably been attended. Nevertheless, what has been 
} a has been well done ; what has been accomplished has 
been accomplished effectually and permanently. The cor- 
rect and only principle upon which the utilisation of sewage 
can be practically carried out, has been established, demon- 
strated by experiment, and confirmed by the unerring 
standard of actual experience. There may still remain— 
and probably will for some time—many points of detail 
which may be regarded in the present limited state of our 
knowledge of the subject, as fair debateable ground ; but 
the principle upon which to proceed, the basis upon which 
to establish all future sewage operations, is fixed in the 
mind of the engineer, as firmly and as unalterably as the 
laws of nature. Upon reflection, it appears rather start- 
ling that after the lapse of centuries during which little 
or no alteration has been introduced into the 
original system, we should find the efforts of the 
engineer, the chemist, and the savant, aided by all 
the resources of science and professional skill, directed 
towards the primitive occupation of man—the tilling of the 
earth. One by one the various branches of manufacturing 
and industrial Cpe ere formerly carried on solely by the 
medium of hand labour havesuccessively yielded to the im- 
provements of the time, and submitted to the irresistible 
power of steam. It is true that there are such machines 
as steam ploughs and cultivators, but they must be con- 
sidered rather as models for the future—as forerunners of 
what we shall eventually arrive at—than as examples of 
ordinary agricultural agents. Yet these, as well as the 
——_ system of rae 4 irrigation —imperfeet though it 
areunmistakable indicationsthat, sooner orlater, a com- 
plete change must take place in tillage operations. The agri- 
culturalist—and here comes the hitch—ever averse to the 
influence of amelioration, is slow to believe, and still slower 
to adopt, any methods of cultivating the soil alien to that 
which existed in primeval days, Either ignorantly or 
wilfully, he shuts his eyes and ears inst the successful 
results that have, in every instance where the application 
has been properly and efticiently conducted, attended the 
process of irrigation, and discredits, with singular obstinacy 
and stupidity, combined facts that bear upon their very 
face the impress of unimpeachable veracity. 

A grave error indulged in by farmers, and one which it 
will not be long ere they acknowledge, is, that the only dif- 
ference between thepresent and future methods of manuring 
land consists in the substitution of one fertiliser for another, 
This is a serious mistake. The one isa simple and primi- 
tive mode, capable of design and execution by any common 
farm labourer ; the other is an accurately and carefully- 
planned project, requiring, from first to last, a high degree 
of professional skill, and technical knowledge and ability. 
Thus it is that in the fewinstances where the agriculturist 
has been his own engineer, his attempted utilisation of 
sewage has eventuated a miserable failure, greatly to his 
own surprise and chagrin, and also to the detriment of the 
principle which he tried to ov into execution. Regarding 
sewage irrigation as applicable to every description of crop, 
and taking the broadest view of so important a subject, it 
must, in every instance, necessitate some preliminary pre- 
paration, or surface formation of the land, which it is 
intended to irrigate. It is probably this circumstance, 
together with the local features of the districts, which has 
mainly contributed to the utilisation of sewage having been 
hitherto restricted principally to grass crops. They not 
only requiré little or no surface formation, but admit, 
almost with ees of a very reckless and unscientific 
distribution of the fertilising fluid. The case is otherwise 
where crops are concerned. According to the 
physical contour, of the land, so will the preparation of its 
surface be more or less expensive. At the same time, it 
is idle to inveigh against this indispensable outlay, and 
it would be utterly useless to expect that the utilisation of 
sewage, can be fully and adequately effected upon a scale, 
commensurate with its proper value and importan 

ess this item of expenditure be estimated and allow 
for, As the ground must be prepared for a railway 
before the permanent way can be laid, so is a similar 
operation, in a minor degree to insure the proper 
and remunerative di of sewage ; and it would be as 
hopeless to imagine that the fecundatory liquid could suc- 
cessfully irrigate unformed land, a8 to expect a railway 
locomotive to travel up ard down an ordinary road. It is 
not our province at present to inquire into the means by 
which this unavoidable preliminary expense is to be met, 
although it will doubtless form a bone of contention 
between landlord and tenant. Local boards will have 
something to say in the matter, from the fact that in con- 
sequence of the provision of a late enactment, they are the 
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ies principally compromised by the uesti: 
Cron tines Sueth Cin cunt ol seeds from the habitable three 


leone af Siete respective districts, what is usually regarded 
in the liyht of dn intolerable nuisance, Coilte a 
they must devise some method or another of getting rid 
the sewage, without effecting the riddance by the 
hitherto used for that ; in a word, without 
further contamination the already 
courses. The policy of the act to whi 
ferred, is a proof the desired end may be obtained 
without absolutely specifying or enforcing its accomplish- 
ment. There is no legal enactment compelling local boards 
to utilise the sewage of their districts, either by irrigation 
or any other means ; but there is a power to and 
enforce injunctions against polluting rivers wind” perenii 
which virtually amounts to the same thing. jo seer | 
up the sole avenue hitherto used for the purpose, there 
no other available but the one which is desirable, and which 
leads to the goal intended. Sewage being forbidden to be 
wasted, by negative inference, it must, logically, be utilised. 
Thus local boards are compelled, by being denied the ex- 
cuse they formerly possessed for their total disregard of 
sani| measures, to adopt a line of conduct which it 
— have been a difficult task to directly impose upon 
em. 

It is to be regretted that the prohibition against pollut- 
ing or otherwise contaminating natural water channels, by 
discharging into them sewage and refuse matter, was not 
extended to the common focus towards which those chan- 
nels converge, and into which they finally fall, namely, the 
sea, ‘There are several reasons which would have ren- 
dered such a course desirable. In the first place its omission 
gives an unfair advan to coast towns over 
their more inland neighbours, with regard to the 
removal of the sewage, and, in the second, it virtually 
negatives the real object in view—its subsequent 
utilisation. While the inland towns must, in some way or 
another, utilise their sewage whether by irrigation, or 
attempted deodorisation and disinfection with the vain 
hope of manufacturing a saleable manure, their brethren on 
the coast have still a loophole whereby to escape from what 
they undoubtedly consider an unjustifiable infliction. 
During the past year, the local board of Hastings have im- 
mortalised themselves, by perpetrating the folly and wilful 
waste of discharging the sewage of the town into the sea, 
thereby sacrificing, as we have previously remarked, an 
annual sum of £10,000 per annum. This act of unwarrant- 
able stupidity demonstrates that the utilisation of sewage 
must be compulsory; that the local authorities will have 
recourse to almost any expedient, rather than follow the 
course which is dictated by common sense, sanitary consi- 
derations, and the opinion of every one capable of forming 
a judgment upon the question. We trust that an extension 
of the Act,relatingto the pollution of rivers, may be shortly 
introdueed, prohibiting such suicidal examples being fol- 
lowed as that to which we have drawn attention, and 
placing the coast towns upon the e footing as those 
situated more remote from our island boundary. Indepen- 
dently of the fact that itisagainst all principlesof economyand 
common sense to convert the sea into a monstrous sewer, 
the very attempt will defeat its purpose. At the end of a 
year or two the people of Hastings will find, to their 
infinite astonishment and disgust, that the sewage of their 
town is not carried away as they fondly imagine. The 
expectations respecting the transporting action of the tide 
have proved completely delusive, as the blackened fore- 
shores of Erith and Greenhithe, and other places situated 
on the Thames, can testify. Any town that discharges its 
sewage into the sea, or gets rid of it, as the usual term is, 
by this method, will find that there is a vast difference 
between a simple transference and a complete removal. 
Absorption, not solution nor dilution, is the only manner 
in which to effect the complete removal of sewage, and that 
is a faculty enjoyed in the fullest degree only by the soil, 
and the wonderful assimilating action of plants. They, 
and they alone, possess the power of depriving fcecal 
matter of its offensive properties, and, in virtue of that 
power, convert the fertilising ingredients to their own 
future benefit and development, and effect a double object 
by a single process. 

At the present time there are a large number of towns 
about to commence sewage operations, and many more in 
which, they are yet in so crude and incomplete a condition 
as not to justify their being included under the category 
of successful examples of the utilisation of that mate- 
rial. Among the former are the towns situated in the 
upper valley of the Thames, embracing Oxford, Eton, 
Windsor, Kingston, and Abingdon. A special report 
respecting the best method of drainage and sewage to be 
adopted in these instances, has been prepared by Colonel 
Ewart, R.E., and laid before the Home Office. While 
doing full justice to the assiduous, energetic, and impartial 
labours of the gallant reporter, we differ from him in his 
views, more especially as they are at variance with the 
principle we have always advocated. On theoretical 
grounds, solely, we are disposed to concur with much that 
is advocated in the report upon behalf of the separate 
system of sewerage; but reasons of a practical nature are 80 
strongly in favour of the metropolitan, or joint system, 
that we unhesitatingly give it the preference. ‘There ate 
doubtless cases where old drains and sewers exist which 
would be useless as regular sewers when a completely new 
plan of drainage was undertaken in the district, that 
might be profitably turned to account, supposing the 
separate principle to be adopted. But the exis- 
tence of these isolated instances is no argumefit in 
favour of the wholesale adoption of that principle, 
The additional cost, independently of other collateral 
considerations, is a serious difficulty to contend i 
Although the analogy may not be strictly borne out in the 
case of smaller towns, yet it must be remembered that 
Mr. Bazalgette estimates that to drain London upov the 
separate system, would involve an outlay of £12,000,000. 
From the earliest dawn of sewage engifieering, and the 
numerous questions of vital interest connected with it, in- 
cluding its collection, removal, and ultimate disposal, we 
have persistently condemned, in the strongest terms, the 
use of all deodorisers and disinfectants. During the last 
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trovert, but that they are capable of extension upon a scale 
of magnitude that would admit of sage 5 ne ge to the 
exigencies of a large city, isa delusion sufficiently palpable 
geno ta ee sag epee 
contin agitation, the questions mooted, the 
obstacles raised, and the arguments put forward during the 
past session, for and against every possible plan of drainage 
and sewerage, have not been without advantageous results. 
They have causéd the subject to be thoroughly sifted, the 
relative expense of this or that principle to be closely and 
rigid, investigated ; and pumping, but a short time ago 
the béte noire of sewage engineers, is no longer regarded as 
an insuperable obstacle to any a gree scheme of utilisa- 
tion. en it is borne in mind that nine towns out of 
ten must resort to steam power to lift their sewage, it is 
time this question was definitely settled. Few places are 
situated so advantageously as to enable the sewage to 
command a large area of land by simple gravitation. 
At Bromley, in Kent, it has been finally determined 
te commence sewage irrigation at a cost of about £60,000. 
The works at Norwich, which are very extensive, are makin 
good progress in spite of being nearly all in tunnel, an 
requiring a large number of shafts. Doncaster and 
other towns have lately given their adhesion to the true 
principle, to the discomfitment of rival systems, and to 
the encouragement of those who are desirous of follow- 
ing the path of rectitude. There is no need of 
our alluding to any of what might be termed the 
stock examples of sewage utilisatidi —sich as Croydon, 
Edinburgh, Rugby, or Barking. It might, however, be 
mentioned that we consider the results of last year’s ex- 
perience at Barking to be most successful, and fully con- 
firmatory of the opinions we have ex , of the suit- 
ability of sewage manure for every dé8ctiption of plant or 
crop that springs from the surface of térra firma. We may 
be indulging in premature anticipation’, bnt the utilisation 
of sewage will never be fully accomplished, until its appli- 
cation to thejfruits of the soil is universal. This has been 
convincingly demonstrated to be not only possible, but com- 
 scxamaany 3 easy of fulfilment, although it may be readily 
oreseen that much prejudice, ignorance, and, we might 
almost say, superstition, must be conquered before an end 
so desirable will be attained. While éngineers upon this 
side of the Channel, have been directing their energies 
towards the solution of the great national problem of the 
day, their Gallic brethren have not omitted its considera- 
tion. Success has attended their efforts, and e distribu- 
tion of sewage over the plain of Asnhiéres will dotibtless be 
followed by the application of it to many other districts. To 
render sewage irrigation a thorough sticcess—professionally 
and commercially—in this country, what i8 required is co- 
operation between the two ies whom it directly concerns. 
ese ies are the local authorities of the district and 
the agriculturist. A’ nt they are at open war and 
everything is carried on under compulsion. No sooner 
was it rendered imperative upon local boards to discontinue 
the pollution of the natural watercourses of the country, 
and apply the foecal contamination to the land, than it 
became necessary to endow them with power for the com- 
pulsory purchase of the land needed, as no farmer would 
willingly permit them to use his fields for the purpose. It 
is true that they now can procure the ni quantity, 
pad manner ong to oo in which i is obtained for 
ilway pu ut there is a t difference in the 
object for which it is demanded. Ss the prejudiced mind 
of the agriculturist becomes more enlightened by the un- 
doubted success and value of sewage irrigation, it is to be 
heaped toes he who is to benefit by the fertilising medium 
Ww 


assist, and not oppose the efforts of those in whose 
hands rests the di of it, and cheerfully sell, at a fair 
valuation, the land required, instead of compelling local 
authorities to adopt the unpleasant alternative of enforcing 
its sale, by virtue of the legal powers with which they are 
invested. If, in Indian parlance, local boards and agricul- 
turists would bury the war hatchet and smoke the 
calumet of peace, we might then hope to witness every 
farm supplied with the fertilising fluid, in nearly the same 
mariner as our water and gas services are conducted. 

In mechanical engineering there is absolutely nothing 
new to record. Not a single step has been made during 
the year to supply the world with a more economical 
motive power than that already afforded by good steam 
engines made by good makers. High piston speeds, 
theoretically right, have proved to be practically wrong; 
and no very large engines, running at extreme velocities, 
are in use. It is, apparently, impossible to combine great 
piston speed with reci tion, and the only solution of 
the problem lies in the production of an efficient and 
practically successful rotary engine. There is no valid 
reason why such an engine should not be produced. 
Perhaps some one will supply the want during the next 
twelve months. In boiler engineering there is much room 
for improvement, especially in boilers to be used in con- 
nection with the heating of furnaces employed in the iron 
trade. A step in advance in this direction has been made 
by the adoption of Howard’s tubulous boiler by Messrs. 

ow afd Vaughan. Such boilers are apparently inex- 
plosible, if we tise the word; and it is quite within the 
regions of posabiity that in a little time only;the water- 
| x will used in connection with heating 
furnaces, Marine boilers are now just what they were 








to the use of condensers without air pumps, and large 
engines are being fitted for the Cairo Waterworks on this 
principle, 1t is indisputable that under most circum- 
stances the air-pump might be dispensed with as an adjunct 
i engines. Attempts are once more being 
made to bring the hydraulic system of pulsion into 
; possesses many excellent features no one 
who has given the subject due thought will deny. Up to 
the present moment, however, the system has been wanting 
in economy ; and unless it can be so far improved as to be 
able to compete successfully with the screw in this respect we 
fear that the water jet will never be extensively adopted. Of 
marine engines in general, it suffices to say that no new 
models have been introduced during the past year. What 
1869 may bring forth in this respect it is impossible to 
say. 
In locomotive construction little or nothing has been 
done that was not done before. The relative merits of inside 
and outside cylindersremain in dispute, On the Great Eastern 
system, where Mr. Sinclairemployed outside cylinderssolely. 
Mr. Johnson, his successor, is building nothing but inside 
cylinders, while Mr. Adams, of the North leva Railway, 
who built only inside cylinder engines, is now using out- 
side cylinders: We mention these facts simply to 
illustrate the diversity of opinion which exists all over the 
kingdom on this point. So long as cylinders can be 
kept down to a diameter of about 16in. the advantage 
seems to be with the inside type. The 4ft. 83in. guage is 
too narrow for cylinders of . diameter, unless the 
valve boxes are pushed out of their legitimate place, or the 
valves are left unbalanced. In a comparatively small 
way, the most noticeable innovation of the past year 
has been the adoption, to a limited extent, of Hirwain 
coal instead of coke as a fuel on the Metropolitan 
Underground Railway. This was, perhaps, the only 
line in the kingdom regularly using coke as fuel, 
and so vividly presenting us with the days long gone by. 
When coke ceases to be used there, coal will remain supreme 
over the loeginotive world. The Hirwain coal is very 
peculiar, and we shall have more to say about it. It is 
particularly free from sulphur and offensive fumes, and its 
use has cleared the Metropolitan tunnels, and done good. 
On the North-London Railway it is freely used, with ex- 
cellent results. Steam can be kept with it with closed 
ash-pan doors, and the brick arch is not required to pre- 
vent smoke. Ina recent experiment an engine was kept 
under steam during two runs of forty-eight minutes’ dura- 
tion each, with an average passenger train, and in all 
this time the fire was never touched, nor was an ounce of 
fresh fuel added to what was in the fire-box at starting. 
This speaks highly of the character of the coal. 

Of ordnance matters there is nothing new to be said. 
Mr. Fraser goes on steadily supplying the nation with the 
best guiis in the world from the Woolwich factories, Mr. 
Parsons’ converted gun has split after showilig remarkable 
powers of endurance, and it a to be generally under- 
stood that thé atgunients which we have advanced from 
time to time against the conversion of our old guns, are so 
well founded that it would be useless to spend large sums 
in carrying out a project likely to prove barren of good 
results. All the Armstrong breech-loaders are to be recalled 
from the service, and it may be therefore stated that we 
have seen the last of a system which cost the country an 
énormous sum, not however all wasted. 

The great question of breech-loaders for military pur- 
poses seems to have reached its most important point, and 
already seems to lose a large share of interest accorded toit by 
thegeneral public. The year 1867 wasoneof great change; last 
year was rather one of routine. The Small Arms Committee 
at Woolwich, after having early in the year adjudicated 
the premium to Mr. Henry, set about their task of choosing 
a rifle for permanent use, either by a themselves of 
the complete design of some candidate for Government 
remuneration, or by adapting the chief features of several 
into one perfect weapon. To perform their tas« efficiently 
they would necessarily a to nein a oe course of 
experiments of great value in the aggregate, but of little 
gone interest. Thus their time has been occupied for 
the year, and we believe we are correct in stating that in 
all probability their report will be published this month, 
me that their pattern arm will be an adaptation of the 
Martin breech mechanism to the Henry barrel. The 
former will be slightly different from the pattern experi- 
mented upon in the preliminary trials, being improved by 
the introduction of a safety bolt, while the barrel is Mr. 
Henry’s latest improvement. It will be remembered that 
the barrels of the six Henry rifles used in the preliminar 
trials were found to be exceedingly prone to fouling, and, 
though their shooting was good, this fault in itself was suf- 
ficiently damaging. The new barrel has nine planes instead 
of seven, and we are glad to find that with it the shooting 
is much improved, while the fouling ceases to annoy. The 
projectile will be a solid one of hardened lead. 

e are pleased to find that our commendation of the 
Adams revolver has been further supported by the Admi- 
ralty officials, That excellent pistol has been finally 
approved, and Mr, Adams is setting about converting a 
number of the present service muzzle-loaders to his pattern. 

Of ships of war we have said so much —— year 
that we fear to weary our readers by saying anything here. 
It is worth notice that Mr. Isherwood, the chief engineer 
of the United States navy, has reported dead against 
monitors, and that the secretary of the United States navy 
coolly suppressed this portion of the report. The American 
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is a very different thing. 

In the manufacture of iron there is little new to record. 
The teidency is still to build larger and blast 
furnaces wherever the material will bear the burden, but 
there is reason to think that the limit of height has 
been reached, if not exceded. It has also been - 
on by a somewhat able authority, Mr. H. J. 

orton, that it might be worth while to introduce a 
radical change in the construction of blast furnaces, 
by cutting down the height and greatly increasing the 
diameter at the bottom. Mr. Morton’s furnaces would be 
of the shape of an inverted cone, some 60ft. high, and 
50ft. across at the mouth. The stack, or cupola portion 
should be done away with, and the apex of the cone would 
form the . Mr. Morton is managing director of the 
Parkfield Ironworks, and he is a man of considerable 
scientific attainments, and backs up his views with sound 
arguments, and his ideas therefore deserve consideration. 
Such furnaces as he speaks of would be rather costly to 
begin with, and they would also cover a large area of 
ground, and it might be difficult to fill them with regu- 
larity. This, however, might be effected by a bridge 
running across the top or by the tarntable principle, so 
that the barrows might be tipped regularly, and then the 
materials spread equally over the whole area. The collec- 
tion of the gases would also require some special arrange- 
ments. It isevident that such a furnace must be “open 
topped.” Diligent search is now being made for coal at 
Barrow, and with strong hopes of ultimate success, 

In the manufacture of steel the only innovation of any 
importance is the Heaton process, to which we have so 
recently referred that it is unnecessary to say anything 
about it here. The employment of steel in the form of rails 
and plates is extending very slowly, and engineers and ship- 
builders still lack confidence in its powers. The labours of 
such men as Mr. Bessemer, Mr. Rochussen, and Mr. Kir- 
caldy are doing something towards pushing it into more 
general adoption; and there is no reason to doubt that a 
kind, low steel, if it could be supplied at a moderate 
price, would be extensively used in shipbuilding. As a 
material for boiler plates, we cannot learn that steel enjoys 
any favour except with a very few engineers. It is ap- 
parently prone to crack, and is looked on with suspicion. 
No doubt much remains to be done in the improvement of 
the steel manufacture, and there is reason to conclude that 
in process of time difficulties which now assume somewhat 
alarming oe teey will be got rid of. 

In the production of manufactured iron, the most note- 
worthy novelty is the Radcliffe process, which consists in 
welding a number of puddled balls together under a heavy 
steam hammer, and thus producing a mass large enough 
to be rolled into a rail, &c., without the cost of piling. 
The difficulty lies in securing sound welds between the 
puddied balls. The Radcliffe process possesses so much 
interest that we cannot deal with it properly here. We 
content ourselves with mentioning it, and we shall re- 
turn to its consideration in an early impression. 
The whole tendency of the entire iron trade at this 
moment is to the production of large masses of wrought 
iron, as directly as possible from the puddling furnace. If 
we can ofice succeed in producing homogeneous blooms 
largé éribtich to roll into a girder, a rail, or an armour plate 
slab, a new era will open for the iron manufacture of the 
world, and the cost of producing heavy bars of finished 
iron will be enormously reduced. Many men are labouring 
in this direction, and rio doubt success will ultimately be 
achieved. Not the least promising scheme to this end is 
embodied in a recent patent for welding puddled balls 
together within a spécially-constructed furnace, wherein 
the balls may be exposed to a deoxidising flame, and the 
surfaces to be welded kept clear of scale. 

As regards machine puddling, nothing whatever has 
been done; and it is the opinion of many first-class 
managers that the problem is incapable of solution. In 
the matter of furnaces there is nothing new to record. 
The old types are still adhered to persistently, and not 
without reason, as none other are so easily managed, or, 
upon the whole, so satisfactory in their as or so 
economical. Siemens’ furnaces do not gain in favour. 
Those put down at the Woolwich Gun Factory are not 
used, as they were not economical. In Prussia, we under- 
stand that they make no way, and the statement is 
indirectly supported by another which has reached us to 
the effect that, although used at Elswick, they cost 30 per 
cent. more in fuel than common heating furnaces. We 
do not pledge ourselves to the truth of this latter state- 
ment. All parties are, however, agreed that for the produc- 
tion of aclean and very intense heat there is nothing better 
than Mr. Siemens’ furnace. Mr. Siemens, we may add, is 
doing good work in the way of reducing ores direct, in that 
form of furnace illustrated in Tae Enernesr for April 3rd, 
1868. 

In regard to the application of electricity, we may, with- 
out dwelling upon the undertakings now sur /e tapis, in 
which it is proposed merely to follow—under less advan- 
tageous conditions—the initiative given by the Atlantic 
Telegraph Company, briefly refer to several schemes 
beneath the surface, which have, at least ostensibly, for 
their object the prospective improvement of the means for 
telegraphic communication. Taking these in the inverse 
gradation of their apparent practicability, we may first 
mention a notion of American origin, which, in despite of 
the indications of sober science and previous experience 
acquired in a similar direction, has attracted a certain 
amount of attention. We allude to the resuscitation of 
Mr. Haworth’s “ Method of conveying telegraphic messages 
without the aid of any artificial conductor,” which, in 1863, 
was investigated by Mr, C. F. Varley with the most nega- 
tive results, notwithstanding that a number of respectable 
unscientific witnesses came forward to testify to their 
personal knowledge of its efficiency. Since that = 
until recently in the past year, nothing has been heard 
any such method as that in question, which was supposed 
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to have been permanently consigned to the limbo of utterly 
impracticable and futile ideas. Some misty experiments 
“ across Lake Michigan ” have apparently, however, led to 
the importation into this country of an “improved modifi- 
cation” of this plan, which is maintained a profound 
secret, and is supposed to be a perfect El Dorado of wealth 
and fame by a few sanguine individuals, who would pro- 
bably be collectively puzzled tu accomplish what is actually 
practicable in the way of signalling without an insulated 
conductor, or to calculate the practical advantages, or dis- 
advantages, of so doing. In this scheme it is hardly neces- 
sary to say we have no faith whatever. 

nother scheme, a step higher in practicability, relates 
to a mode of profiting by a law upon which scientific elec- 
tricians oper to be well agreed, viz., that the speed of 
signalling through a telegraph cable varies, ceteris paribus, 
as the square of the uninterrupted length. It is known 
also that when a given proportion between the weights of 
copper and of gutta-percha in the core is adhered to, the 
speed of signalling varies as the combined weight of the two 
materials. It follows, therefore, that if a. cable be divided 
into two equal sections, the speed of signalling through 
either of these sections will be four times greater than that 
through the entire length- the weight per knot of material 
in the case remaining the same. The speed of signalling 
by means of a relay and local battery, or otherwise, through 
both sections connected consecutively, may vary within 
wide limits according to the nature of the arrangements 
and instruments employed ; but in any case it should be 
much greater than the speed of signalling through the un- 





long cable could be divided. Or, instead of the 
gain in a ionate saving of material 
may be ted. Here, then, is a basis upon which 
invention may work legitimately, and probably with profit ; 
for a saving of 285,000 lb. of copper and 380,000 Ib. of 
gutta-percha, by simply dividing au Atlantic cable into two 

ual sections, is worth considering even in an undertaking 
of this magnitude, provided it be not obtained at the cost 
of efficiency. One inventor, taking the bull by the horns 
in the least ceremonious way, has constructed a kind of 
waterproof iron safe, to contain the ends of the divided 
cable, together with a Siemens’ relay and a local battery 
warranted to remuin in action for a certain length of time 
without inconvenient replenishin Of course this iron 
box would require occasionally to be hauled to the surface ; 
and the cable could not, consequently, remain in that state 
of undisturbed security which is naturally so much appre- 
ciated in the case of deep-sea cables when once laid. But 
it is stated on good electrical authority to be both ible 
and practicable to carry into effect the same princi Ie with- 
out the use of either box or battery, and without the neces- 
sity for ever raising the cable. If, as appears to be the 
case, the difficulties of inductive retardation in signalling 
through long stretches of submarine cable may thus be 
effectually surmounted, and the construction of such lines 
very materially cheapened, we may expect shortly to see a 
fresh initiative taken in the important branch of deep-sea 
telegraphy. 

It is probable that the new telegraph department of 
the Post-office, of which Mr. Scudamore will, doubtless, 


interrupted length, and the gain in speed would be pro- | be the active head, will do all in their power to obtain, by 


portionate to the number of sections into whic 


a! degrees, a complete system of underground lines in lieu of 


overland wires. The latter, as is well known, are liable 
at intervals to a general break-down, which would be even 
more vexatious and detrimental to a public department 
than it has been to private and joint-stock enterprise. 
The interruption to which we more parti refer occurs 
whenever is a heavy fall of wet, or thawing snow, 
whilst the temperature of the wires is below 32 deg. 

and, in aerial lines, is therefore unavoidable. the 
other hand, most of the “ tried” i ing materials which 
can be used for subterraneous lines are, when not sub- 
merged in water, liable to decay after the lapse of a few 


years, particularly under certain conditions, and’ would, 
therefore, require to be renewed at ly frequent 


intervals. An efficient and permanent, as well as in 

sive insulator would, doubtless, find here a ready apple 
cation ; and we are convinced that such a ial is to 
be found. But already the apparently impossible problem 
of insulating without an insulator, or preventing the 
lateral escape of a signalling current by means not involv- 
ing the employment of a dielectric, or of any material of 
which the decay could be detrimental, has been attempted 
and experimentally solved. ‘The system by which this is 
effected. is termed “electrolytic insulation ;’ and the 
experiments made upon it justify us in concluding that it 
may very possibly supersede the ordinary system of “ dielec- 
tric insulation,” at least in the case of subterraneous lines. 
Our own columns testify to the fact that, in many im- 
portant directions, electrical theory is in a transition state, 
consequent upon the more extended knowledge of electrical 
phenomena ; and the progress made in theory will, un- 
doubtedly, have its counterpart in the practical applications 
of the science. 














LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





MOUNTAIN LOCOMOTIVES, 


Srr,—A short time since an idea occurred to me by which it ap- 
peared that the working parts or motion of mountain locomotives 


on parts of the road where the central rail is not laid. At the same 
time the cranks of the respective sides are very directly 
kept at right angles by the coupling of the front ends of 
the piston rods to a short shaft with outside cranks, and which 
serves also to transmit the motion through a lower cranked shaft 
to the vertical wheels. This will, I think, be seen by a glance at 
the sketch. 

As the connecting rods at each end of the piston rod radiate in 


adapted to the central rail might be rendered simple and propor- ‘ the same direction, and are of equal length, the action between the 
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tionately durable and efficient. As the subject is just now of some 
interest and importance, I beg to send you the enclosed sketch. 
= this method you will see, while the pistons work directly on 
to the horizontal wheels, these are connected at top by grooved 
wheels on the well known ‘‘frictional gearing” principle, hence 
the opposite pairs are compelled to revolve in contrary directions 
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horizontal and vertical wheels is mechanically correct. On this 
= we dispense with beams, eads, return cranks, &c., and 

ave but one cranked shaft (which also is not an axle). The link 
motion works direct from the foot-plate, without balance weight ; 
and all the parts of the machinery are easily seen for access or re- 
pair. The slides may be outside, and the cranks and connecting 


rods are arranged so as to be about in balance as regards weight 
and momentum, G. P. RensHaw. 
P.S.—This arrangement of engine also admits of being readil 
oe by cranks in place of friction discs. Thus, let a, b, ¢, 
be the axles of the horizontal or gripping wheels, respectively, and 
each having a U crank between bearings— 
@ 6 
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the line representing the central rail. 
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Then, let the wheel a be 
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tied tod, by a short intermediate lever vibrating on a central 
shaft ; thus, Z—and the wheel b similarly toc. If now the usual 
outside couplings are made at the ends of the shafts when the in- 
termediate of a and d are turned in opposite directions, and 
those of b and ¢ in the same direction, the adjacent wheels em- 
bracing the rail will revolve simultaneously contrary ways. 





INTERCOMMUNICATION IN TRAINS. 
Srr,—An inflexible means of communication between passengers 
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‘The accompanying sketch will serve to overcome the principal 
difficulty. This mechanical movement will assist the projectors 
of continuous brakes, the connecting the wheels of a locomotive 
and tender; the direct acting of the piston and wheels of a traction 
engine inter alia. 

I am not aware if this plan has been suggested before, but I am 
pre to acknowledge that there is nothing new under the sun. 

The illustration shows the movement adapted for railway 
carriages. B, F, are centres fixed to the carriages for the arms 
B, D, and F, D, to swivel upon. In the centre of B, D, a pivot 
is placed forming a fulcrum for the lever OC, E. The ends of the 
lever O, E, are respectively joined to the bars M and N, at G and 
Hi (the length of E, H, must be equal to D, F); now any move- 


ment in the carriage R of the bar M will be repeated by the bar N, 
in the coplems 8, irrespective of the distance between the carriages 
(allowed by the play of the buffers). 


A cord or wire may be substituted for the bars M, N, and by a 
system of bell-rigging be worked along B, D, F. and kept tight 
with similar advantages, and in case doing away with 
the lever and arms G, é E, H. 

This mechanism does not relieve the ordi means of joining 
the carriages, which is not shown in the to prevent con- 
fusion. E, A. O. 

Greenwich, 14th December, 1868. 
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course with no definite result Perhaps some geologist 

say © fow words on the subject in your valuable seed 
opening up of @ new coalfield would be a national benelit. "By this 
post I send you two copies of a local newspaper, from the leaders 


in which you will see what hopes we have, and perhaps favour us 
with a few remarks upon them some day, 
Barrow-in-Furness, Dec. 26th, 1868. A Constant READER. 
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MR. LOWRY AND MR. CORBETT ON THE PRE-" 
VENTION OF FLOODS IN THE IRWELL. 


A meeETING of the Manchester Institution of Engineers was 
recently held at the Institution—Mr. W. Hulse, president, 
in the chair—when the oe ep Lowry, C.E., of Sal- 
ford, and Mr. Joseph Corbett, C.E., of Manchester, on the means of 
ss floods in the river Irwell were read. They will be found 

teresting, bearing as they do on an important subject. We gave 
Mr. Bateman’s report on the Irwell in a recent impression. 

Mr. Lowry said :—The subject upon which I am about to address 
you, viz., on the means of pometes or lessening such disastrous 
effects as were caused by the flooding ofthe river Irwell on the 
16th of November, 1866—also for generally improving and main- 
taining the régime of the above river, but more particularly so far 
as regards the city of Manchester and borough of Salford, with 
Broughton and the outlying districts immediately above them—is 
one of great importance, and has engaged the attention of several 
eminent men. In 1845 Dr. Lyon Playfair (Health of Towns 
pcinoipelly ta ined wi ae re por hae the vay degra 

ipally in a sanitary point of view; uring the two 
years this subject has received considerable attention, not onl: 
from the parties who were the immediate sufferers from the flood- 
ing of the river, but also by some of the leading hydraulic and 
other engineers in the iom. The township of Manchester lies 
east of the rivers Irk, Irwell, and Medlock, The Irk empties itself 
into the Irwell a little northward of the Manchester Cathedral, 
and the Medlock falls into the Irwell about a mile south-west of 
the Exchange, losing their names a pweety A as they fall into 
that river, and uently the Irwell itself in turn yields up its 
name and waters at the further distance of about six miles in its 
course towards Liverpool, to be thenceforth lost in the name and 
waters of the more celebrated river Mersey. 

A few data and memoranda are given here, in order to show the 
early condition of the river Irwell :— 

A.D. 1296. According toa survey made by Sir ThomasdeGresley it 
appears the weir on the Irk, near Hunt’s Bank, was then in 
existence. 

1368. First mention of Salford Bridge; it is said to have been 
built in Edward the Third’s time. 

1440. The river Irk was so celebrated for its eels that the warden 
of the Collegiate Church rented the right of fishing to supply the 
tables of the clergy during Lent. 

1616. There was an extraordinary flood, called from the day 
Lambards flood, in which the water suddenly rose many yards 
a above the Pargere f course, that men stood w Salford 

ridge (now Victoria), and laded up water with little ‘* piggins.” — 

in, 


Bf 

1648 (July). There was a sudden and terrible rain on the Lord’s 
day, which in two hours’ space filled the cellars of the Market- 
place andj Hanging Ditch, and in their channel ran down the 
a t rivers, in some places able to bear a large vessel. — 

1721. The rivers Irwell and Mersey made navigable to Liverpool 
for vessels of 50 tons. 

1765. In this year only eight flats (vessels so called) were 

in the trade between Manchester and Liverpool. 
(October 8). Great flood in Manchester. 

° ‘or seven wi away & portion 

of Salt a ys, iy & po 
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of the town. The river Irwell, after having by its tribu- 
taries afforded drainage and sewage to the towns of Bury, Bolton, 
Rochdale, and numerous other places, and been pent up in count- 
less reservoirs and dams for manufacturing purposes, approaches 
Salford by the Adelphi (note, twenty-three years ago), in a pretty 
tolerable condition as to purity, inasmuch as small fish live in its 





i 


bag > rare circumstance in any other of the streams. At 
the Adelphi is a high weir built across the river; after passing this 
impediment it is polluted by the numerous works upon its 


in the eastern and south-eastern of Salford, and it receives 
the waters of the Irk at Hunt’s k in a condition much worse 
than its own—in fact, as filthy as water well can be. Thence the 
river flows sl ly along the western part of Manchester to 
Hulme, where it receives a portion of the waters of the Medlock 
and Shooters Brook, with the contents of the sewers of 
the eastern and southern parts of Manchester, and is then stopped 
at Throstle Nest by a dam across its stream. For many miles in 
its course towards Runcorn it emits offensive smells, and bubbl 









chiefly in the filthy districts of 
Deansgate and Ancoats, which are 
distant from the rivers, but abound 
in filth of every description. 

Dr. Howard states that he has 
occasionally noticed a greater 
than average of cases of fever, 
diarrhea, and dysentery in those 
low situations which are liable to 
be inundated during floods, and 
he considers that the absence of 
more marked effects from the 
putrid streams is to be attributed 
to the current of air which the 
open space of a river permits to 
circulate, and that this circulation 
carries off the emanations in ordi- 
nary circumstances from the houses 
in their immediate vicinity. 

The dams on these streams are 
not only injurious, by preventin,; 
the rapid escape of refuse poure 
into the rivers by sewers, but they 
also act injuriously in several 
instances by preventing the im- 
provements of districts notoriously 
unhealthy from the absence of 
efficient drainage. Mr. Alderman 
Hopkins, the chairman to the com- 
mittee of sewers, states that the 
great obstacle to the drainage 
and improvement of Little Ireland 
is a dam thrown across the river 
belonging to a mill in the locality. 
Water power was of importance in 
the driving of machinery; these 
dams were, of course, necessary 
and indispensable appendages to 

= the proper manufacturers of the 

place. But now, with the intro- 

duction of steam power, their 

==—= value has in many instances 

—= diminished, and it is a question 

worthy of local consideration, 

= whether in several cases they 

<===== could not be dispensed with by the 

introduction’ of other modes of 

obtaining a sufficient depth of 
water. 

ENGINEERS’ REPORTS. 

Mr. Hawksley, in his report to 
the corporation of Salford, Decem- 
ber 28, 1867, proposes the cutting 
of a tunnel from the London 
Bridge Printworks, near Agecroft 
Bridge, to Mode Wheel, competent 
to carry off about 11,000 cubic feet 
per second, at a cost of £125,000, which with other necessary 
alterations is run up to £183,000. 

Mr. Cawley has a right and a left-hand tunnel scheme. The 
right he assumes will cost £146,000, and the other £69,000. He 
appears, however, to have discarded the latter scheme, and further 
pro to cut across the bend of river near Castle Irwell, and 
thus shorten the river by 14 miles, the total fall remaining the 
same. He goes on to say :—‘‘On sanitary grounds, both weirs 
(Douglas Green and "Adelphi, but expecially the Adelphi weir) 
ought to be removed, to prevent the accumulation of filth above 
them.” 

Mr. Bateman has furnished a very elaborate and pee 
report,* in which he gives the extent of the basin’s depth of rainfi 
vegans and discharge of the river in this and other floods. He 
makes the maximum discharge of the river November 16, 1866, 
below its confluence with the Irk, to be 29,000 cubic feet per 
second—a o—— tly in excess of Cawley and Hawksley’s 
stimat e also s 
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of light carburetted hydrogen gas rise to its surface. 
Page 4, Dr. Gaulter’s report on cholera in Manchester, hesays:— 
One of most considerable sewers in the town, that of Long 


Millgate and Hanover-street, empties itself into the Irk at no great 
distance from Allen’s-court, and just above a dam which has the 
effect of detaining the contents of the sewer, and throwing them 
in the direction of the court. He states also, as well worthy of 
observation, that the attack was limited to the row of houses on 
the river’s edge, and that not a single case occurred in any of the 
houses which occupied the elevated brow of the hill above, though 
also shows that the 








ows that a —— equal to 15,000 cubic 
feet per second may safely, and did actually in March, 1866, flow 
through the lower or built portion of the borough without any 
injury to adjoining property. He further goes on to say, that by 
judiciously diverting, dredging, and some other minor improve- 
ments, the river may be made to convey 20,000 cubic feet per 
second, without any injurious effect, ee surplus quantity of 
from 8000 to 9000 cubic feet per second to otherwise provided 
for, and Mr. Bateman proposes to get rid of this surplus by the 

doption of a modified arrangement of Mr. Cawley’s rejected 
tunnel from Salford Crescent to Regent-road Bridge. Further, he 
says it is very undesirable to divert too much of the flood waters 


* See THE ENGINEER for November 27th, 1868, 
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to grant that each o le 1 
quate of water which is claimed for them, but at the same time 
ot civtg parsdaniead GAY: tomy eoter ob Set sighs, tans it Ser 
yourselvé as it may a i 
were all three allowed to cantealt toolr ane 
action of the trio not reduce the flood line of the Irwell 
sensibly should the river be required to a similar or nearly the 
same volume of water as that of the 16th November, 1866, and no 
mitigation of the disastrous flood would be effected, and the pro- 
perty owners and ratepayers would find themselves the victims of 
an expensive hydraulic joke, with this difference—that the flood 
would last for only twelve hours instead of twenty-four, or about 
the same proportions, as we have many instances on record of 
similar failures, and from which we should take warning. I now 
proceed to explain to you such arrangements, modifications, and 
alterations as seem to me best fitted to meet the case in hand, 
having carefully examined the question in all its bearings. Now, 
some twelve months ago, with such data as were then to be had, 
and again after perusing the very searching investigations which 
have been made by the several consulting engineers who may have 
been professionally engaged by the corporations for that purpose, 
T can only feel still more confirmed as to the correctness of my 
views. The object which I have in view is to increase the velocity 
of the stream, so that it shall be made to cleanse and scour the 
bottom, and, at every freshet or flood, by this means remove all 
the surplus deposit which has accumulated during the period of 
drought; and to effect this purpose I propose to erect a dam or 
stone weir above Agegroft Bridge, at or near Outwood, the natural 
section and rocky sides being well adapted for that purpose; the 
effect of this dam will be to increase the current below it, and in 
rocess of time it would effectually and permanently elevate the 
of the river. I would then take out the Douglas-green weir 
and replace the same with one of my new caisson weirs (see 
engraving), which is an iron structure whose office would be to 
maintain the water at its ordinary height, but on any unusual 
quantity of water passing down the river it would immediately 
ascend and liberate it, offering an opening for that purpose equal 
to the whole width of the river multiplied by the increased depth. 
I would cut off the bight or bend at Castle Irwell by a short cut 
across the opening, similar to the one Rrapooed. by Mr. Cawley, but 
with a far greater radius, say about yards, as it would not 
only give a much freer (passage, but would further be infinitely 
more lasting, as I consider that the corrosion on the concave bank 
and the silting upon the convex bank would prove so destructive 
as would very soon allow the river to seek a new course appertain- 
ing to its old bed. I would serve the bend at Salford-crescent in 
a similar manner, with as great a radius as could be obtained con- 
sistently with effectiveness and economy. The land in the hollow 
might be annexed to Peel Park; or. if considered desirable to retain 
the water rights as at present, I would apply another of my improved 
weirs, by which means the water would be maintained at the 
proper height, and no injurious effects could arise from flood 
waters. I would remove the obstruction caused by Broughton 
Bridge, replacing that structure with a girder bridge; thereby 
increasing the waterway, and giving ample roadway, in which it is 
now deficient. Lower down, near St. Simon’s Church, I would 
divert the river from a point to a point as shown in my plan. The 
new caisson weir, as you will jive by the drawings exhibited, 
is a wrought iron structure, self-acting, although capable of adjust- 
ment by hand, crossing the river in one or more spans; it is com- 
ed of ship plates riveted to cast iron ends, which ends take 
to a recess or groove formed of cast iron plates, and built into 
the masonry of the piers. The lower portion is made with an 
inner and an outer hull, formed into watertight compartments, so 
that in case of accident the ill effect would be limited to that 
particular compartment, and could in no wise imperil the whole 
structure. It is to be pnt ther in a manner calculated to resist 
the various strains which will be brought to bear upon it in working. 
It will be divided into a series of cellular compartments, for the 
double purpose of securing the necessary rigidity and also to serve as 
ballast chambers. The ballast will consist partly of stone, pig iron, 
or other heavy material, and the rest of water ballast. The solid 
material will be used to regulate the centre of gravity, or to give 
the requisite stability to the equilibrium of the machine, and the 
water ballast is to serve as a counteraction to the hydrostatic pre- 
sure on the underside of the weir, due to the head of water which 
it is considered desirable to maintain for the iy ogg of the 
navigation of the river; or, in other words, tosink the dam. I have 
a complete model constructed, but for want of water power am 
unable to exhibit it on this occasion. I believe the difference 
in level between the surface of the water ordinarily flowing over 
the top of Throstle Nest weir and its foot to be about 9ft., giving a 
arene ressure equal to 1124 tons. As soon as the river rises 
ve its ordinary level an increase of pressure is brought to bear 
on the underside of the weir, which pressure, on overcoming the 
resistance of the guides, causes the immediate ascent of the weir, 
and thus liberates the surplus quantity; and once raised, so it must 
remain until, having allowed the surplus water to pass, it again 
resumes its former position, unless the water continues to accumu- 
late, and when the water becomes 4ft. on the lower side of the 
weir the equivalent quantity will be displaced, and the caisson 
fully floa after which event it will continue to rise with the 
fi allowing the whole volume of the river to @bw along its 
natural bed unimpeded, except such depth as is required to float 
the machine, which may be reduced to a minimum by opening the 
discharging valves on the lower side of the caisson. It 5 not pro- 
fessed here to give the exact details of construction, which are 
= to modification, as experiment and futher investigation may 
tate, but only to give such a general outline of the proposed 
scheme as will enable ge ae. ong to be fully and denie under- 
stood, and to show the advantages to be realised by its adoption, 
which consists in giving an increased and permanent declivity or 
fall to the river; much ter velocity follows, and reduces the 
river to its normal condition; by it we not only get back the entire 
fall due to the natural bed of the river, but we get what is of still 
greater importance, both in a sanitary and a hydraulic point of view, 
a constant scour or cleansing away of all the refuse matter, silt, or 
mud, which, under present circumstances are carried down as far 
as each respective weir, and effect a lodgment, forming a nucleus 
which the action of the river continues to feed, banking up the river 
in the direction of its source, and thus effectually raising its bed, 
as been shown, at the rate of three or more inches per 
on an average. Such will be the scouring action gained that no 
expense either present or prospective need be incurred by i 
dredging. It would be a very easy matter, as must be apparent to 
these weirs entirely out of the water by mechanical 
means at times of excessive floods, but this I do not think would 
be found necessary. By the cleansing and the i 
pened pe chee Ay tee jp: Patony Ly 
passage for about cubic feet of water, an 
‘the caisson weir, i 
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ce. And it is upon this score that we account for the 
money and the ruin of many which have 
been entrusted to the care of those whom it is too much the fashion 


proposed hydrauli 
value of local e: ce. 
naturally be brought to bear in all cases; no one alone will suffice. 
As a personal sufferer, I appeal to all to join in a strenuous effort 
to devise a , or to assist me in my endeavour to demonstrate 
that ‘we understand this question, and, as a scciety of engineers, 
are able to propound a plan, free from objection the frightful 
cost which has hitherto hovered about and retarded all active pro- 
gress in this matter. ' 
A discussion followed the reading of the paper. 


A on the same subject was intended to have been read 
Mr. h Corbett, of Manchester, but it was postponed. In 
scheme the provisions for floods and that for ordinary sewage are 
quite separate and distinct. An ample tunnel, in the course advo- 
cated by Mr. Hawksley, would take the water of the greatest 
floods, but would allow all slight floods free course down the 
ordinary river channel. The present channel would be improved by 
being dredged and deepened to an even section very slightly larger 
than its present section, and all the savers flowing into it would 
be intercepted by sewers in river w: along the whole course of 
the river through the populous districts. These intercepting 
sewers would usually receive the whole discharge of the common 
sewers, and would conduct the sewage to the land in the river 
valley below the town, where it should be utilised on the land. At 
frequent intervals Le | the interce ting opera floodgates into the 
river would be provided to allow the escape of storm water 
into the river, thus losing the sewage when too dilute to be useful, 
and allowing the adoption of moderate-sized intercepting sewers. 
By this scheme all the sewers would be intercepted without occa- 
sioning any work in the public streets, and at the same time a good 
towing-path would be formed along the river bank in some parts 
where it is now much required. It would be advisable to slightly 
diverge from the river banks in some parts, while in others the 

resent towing-paths might contain the intercepting sewers. 

tever plan is adopted, the weirs should be improved, and if 

the river channel was still retained of a moderate section the scour 
of ordinary storm water would suffice to keep it clear. I have 
estimated the cost by comparison with and adoption of the figures 
used in the several engineers’ reports on this subject as follows:— 


i 








Flood tunnel (two miles) at £72,000 .. .. «2 «- +e £144,000 
Inlet works .. oo se ee eo 08 ee oe . 
Improving twoweirs.. .. «se of s¢ se 08 «+ of 10,000 
Deepening river bed for three miles, ée., Crescent to 
Throstle Nest .. oc oo ec os eo ee oe 6,000 
For floods.. .. co cc cf ce ce ce co ve 166,000 
Intercepting sewers (six miles) average 4ft. diameter at 
Tr yar oc: ne. ae BO a OL Bee ee) ee oe 21,000 
River wall and towing-path (four miles) at £3 per yard .. 21,000 
Sewers, Junctions, &c. .. oc oc of ce ee ef of 2, 
For sewer and navigation .. .. «ss 6 of o 44,000 
Totals cc co ce co co co co co co £310,000 


CRITICISM ON Mr. BaTEMAN’S SCHEME. 

This scheme depends mainly on improving the present river 
course, and though it seems certainly the cheapest of the plans 
proposed, it has what I consider the very great sanitary fault of 
causing the river to be more s ¢ than it nowis. Mr. Bateman 
refers to the advantage by this plan of conducting the largest 
possible amount of a flood through the river channel, but he 
apparently overlooks the extreme rarity of heavy floods, and by 
making so deep a channel he reduces the scouring effect of the 
ordinary little floods. I think that a comparatively small channel, 
which would be scoured by every freshet, must be the purest. 


Criticism ON Mr. HAWKSLEY’s SCHEME AND Mr. CAWLEY’S 
ALTERATIONS THEREOF. 

Mr. Hawksley originally advocated a 30ft. tunnel, two miles long, 
estimating its cost at £125,000. Mr. Cawley objects to the 30ft. 
tunnel at the outlet end, because it would retain some water in it 
always, and he proposes to have there a double tunnel, which 
would add about 000 to the cost. And he estimates the whole 
cost of Mr. Hawksley’s scheme at £178,000. I think the original 
nga of Mr. Hawksley is Tomer to the alteration pro 

or, allowing that water would be retained in the 30ft. tunnel, this 
water would always be flood water, and, therefore, tolerably pure; 
and further, if it is thought worth while to remove this water, Mr. 
Cawley shows us how to do this by carrying a small drain to below 
the next weir down the river, for both of Mr. Cawley’s schemes 
have in some degree the fault which he condemns in that of Mr. 
Hawksley. This long tunnel from Agecroft to Mode Wheel is far 
the most thorough remedy yet proposed, and if it were carried out 
but little money need be spent in improving the existing river bed 
in order to safely convey the greatest floods. I think that this 
scheme would be actually cheaper than that preferred by Mr. 
Cawley, i.¢., from the Crescent to Mode Wheel. 


Criticism ON Mr. FLETcHER’s SCHEME FOR RIVER IRWELL 
IMPROVEMENT. 

The proposed bye-wash and sluices at the Crescent and Throstle 
Nest weirs would bea + improvement, and of themselves might 
lower the average flood level + or four feet. But to allow of 
nearly all the flood water passing along the existing river channel 
through the city would require an enormous amount of dredging 
and deepening, at a very great cost, and would result in making the 
river so stagnant in its ordi flow as to occasion very consider- 
able nuisance. Any scheme for greatly enlarging the river channel 
has this serious sanitary defect of stagnating the water during d 
weather, this stagnation also causing more silting up of the bed. 
All the engineers who have calculated the required water way agree 
in advising a flood tunnel to supplement the present river channe 
but Mr. Fletcher alone has suggested a four-mile tunnel to be 
as a sewer in ordinary. According to the tions of Mr. 
Bateman, C.E., at least 8000 cubic feet of water per second must 
be conveyed by the flood tunnel, and to convey this in the course 
proposed as . Fletcher a tunnel of 33ft. diameter would be re- 
quired, which tunnel, being about twice the length of that proposed 
by Mr. Hawksley, and being made through the town, would pro- 
bably cost rather more than twice as m as Mr. bet yh or 
say £300,000. To this we must add the cost of deepening the river 
and improving the weirs, be of Mr. Bateman at £80,000, 
and thus we get a total cost of £380, Compare this with any 
of the rival tunnel schemes, ad to them the cost of a complete 
 k aphy intercepting sewers for Salford, estimated by Mr. Trapp, 

E., at £60,000, and Mr. Fletcher’s scheme looks rather ex ve; 

its leading feature of a four-mile tunnel is not advisable, 
But the weir improvements would, in the writer’s opinion, be 
cheap and very effective. 7 





THE IRON TRADE OF NORTH STAFFORDSHIRE 
IN 1868. 
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reduction, w: l 
At those pra: it was recomm 
a deputation of men should seek an interview with the 
ployer for the purpose of tion and remonstrance. 
Tecomm was carried out at most, if not all, of the works ; 
and it is to have to record that the discussions which 
took placé between the employers and the men were conducted on 
both sides in a moderate and reasonable spirit. The case of the 
employers, however, for a reduction was very strong. It was 
shown that the actual price at which manufacturers had for some 
time past been com to sell, and which they were still obliged 
to accept to obtain orders to keep their men at all employed, was 
£6 10s. ton for common bars in Liverpool or Manchester, 
instead of the nominal list price of £7 10s. It was pointed out that 
other iron-making districts, and particularly the orth of England, 
competed severely with North Staff , and seriously affected 
the price in the market of North Staffordshire iron. A statement 
was given of the comparative rates of wages paid in the two dis- 
tricts, by which it appeared that, after reducing wages in North 
Staffordshire 1s. per ton to puddlers, and 10 per cent. to millmen, 
the rates would still be in favour of the North Staffordshire men, 
as shown in the following table :— 

NORTH OF ENGLAND, REDUCED RATES IN NORTH STAF- 

FORDSHIRE. 





per ton. per ton, 
Grey iron and doubling.. .. 8 © | Doubling .. «+ «+ «+ « 8 6 
Mottled .. os ve oe of 7 QO |Commomiron ., «2 o- «- 7 6 
White... co os cc 33 oo 6 6 | WRite.. 2. cc co 8 oc FT C 
Plate iron .. se «2 of o 6 O 
No extra for doubled iron or hematite. 

Shingles. 

per ton. per ton. 
Singles cc cc co co co © & | SiMgls wo we co co co O10 
Doubles .. ss oo es ee O10 | Doubling, alisizes .. «- «- 1 3 
Three and above «- «. « 1 0 

Rolling Puddled Bars. 

Ps es | per ton. 
All sizes .. cc co co oo O Sh] AMeines ce co cc co v6 O Of 

Ball 
Porton .. cc co co oo 3 SB |EOFUM ve co cc ve op 3 G 

Merchant Iron Mills. 
Ordinary sizes, perton .. .. o 48 


4 A fa on fea oa he ee 
Other sizes in proportion. 

The employers, therefore, informed the men who waited upon 
them that a reduction to the extent which has been mentioned was 
absolutely ni . The puddlers and millmen again each held 
a meeting to consider the course to be pursued, and in both cases, 
after discussion, agreed to accept the reduction. A minor ques- 
tion as to the.payment of the boys employed as door drawers by 
the mill furnacemen arose at this time, but was arranged without 
much difficulty. 

After a few weeks of uncertainty, during which buyers of iron 
attempted, but without much success, to further depreciate the 
price, the effects of the reduction in wages were felt in the trade, 
and orders were secured for this district which would otherwise 
have gone elsewhere, imparting to the market somet' more like 
animation than had been ced for a considerable time. This 
improvement was also er assisted by the receipt of 
some orders which found their way here in consequence 
of the works in the south of the country — ‘closed by a strike 
of the men, which took place about the middle of April, in resis- 
tance to a reduction of wages similar to that which had taken place 
in North Staffordshire; and subsequently, when the millmen ter- 
minated their strike, but the puddlers in many cases remained 
idle, a demand sprang up for North Staffordshire puddled bars. 

The midsummer quarterly meeting of the trade passed over 
without any noteworthy alteration in the state of affairs; but in 
the months of July and August the exceptionally hot and dry 
weather interfe' with the manufacture of iron somewhat 
seriously, by reason both of the oppressive effect upon the work- 
men on the day turns, and also o the scarcity of water in the 
In Septe ber a good ber of ificati to hand 

n mber a number of specifications came 
principally for shipping to northern ports, which would be closed 
when the winter setin. This spurt in the demand, however, was 
not sufficient to assist prices to any appreciable extent, and it did 
not last long, for at the October quarterly meeting, although the 
question of prices was brought forward, it was mously deter- 
mined that there were no grounds to justify any advance in the 
price of iron. 

In the month of November, the result of the harvest having 
been ascertained and become known, and the result being upon the 
whole favourable, a more cheerful tone was im to the trade. 
Buyers were willing to enter into contracts for forward delivery, 
and makers were indi to accept orders without present i- 
fication and early delivery, while Peg rp of pig iron ae up 
courage to ask a m advance of 2s. 6d. per ton for Relivery in 
January and February—a demand, however, which was not suc- 
cessful for any considerable quantity. For a time it was 
ne that an advance in the rice of iron might be in 

anuary, but up to the close of the year every attempt to obtai 
better prices has had eof ah Ke aig | Pp ( it is 
now generally admitted that the trade has not yet suffi ly 
recovered to warran’ rae ep, more particularly as the deman 
for plates, which is an at branch of the trade, is absolutely 
insufficient to keep the employed, and for heavy tions 
of iron generally the orders ar@ slow in coming in. ‘Thi 
which were entertained were, , postponed until the 


of 1869, when, unless some un’ at stay ib 
‘t to have 
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of a series of years, and have not borne a fair relation to the cost of 
production. 


them, as allege, by the crude and 
2 which extended the Factory Acts to 
Vithous themediiestions necegesns 09 #20? 
of the trade. The manner 
upon Parliament by the pressure of officials 


while the themselves were denied the opportunity of 
wee Salar ¢ coma is the subject of indignant 
fm 3 god ; ae Sere yS 
a set of vexatious interferences wi ers W. are 
of no benefit to the employed, and in the fact of a large number of 
lads, who are no longer eligible for the work at which the 
veeway corned » Tiveend, being Geers 
who are consigned to the enfo: idleness in which they cease to 
be chjects of palieiaade to the Home Olas, and see bat too Ukely 
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ter part of the old, and the 
oe Rang of the — notices were given to the men at the 
i Peckyere, ilton, Elsecar, and other works fora reduction 
of 10 per cent. e men at several of the district works struck 
for a short time, but ultimately accepted the masters’ proposal. 
It was not until first quarter of the year was drawing to a close 
that work became settled at some of the establishments. During 
the months of March and April the steel trade, particularly that 
manufactured by the Bessemer process, was only moderately active. 
The demand for hoops and sheets was scarcely up to the average, 
but in rails the works were doing a fair stroke of business. Lap 
several months of the year there was not any great alteration, an 
it was not until July that a thorough reaction seemed to have 
set in. Rails, —_ and plates were in good request; but 
the steel trade, which had somewhat rallied, fell off, and at 
the largest of our district works a large number of hands 
were discharged. As the year draws toa close the trade is quieter, 
although masters continue to keep the men fully employed. The 
coal trade, during the first quarter of the year, was not brisk. The 
returns for February showed a marked falling off in the quantity 
forwarded to the London market, when compared with the corre- 
sponding month of the previous year—a decrease of 52,088 being 
apparent. The coalmasters, being oppressed by the heavy tonnage 
rates of the Great Northern Railway Company, memorialised the 
directors for a reduction, which, we are sorry toadd, has not been 
conceded. The state of the trade becoming more depressed, a 
meeting was held, in April, for the purpose of considering the de- 
sirability of making some reduction in the wages of the workmen. 
A reduction of 5 per cent was asked for; and, after some discus- 
sion amongst the workmen, they, by the advice of the South York- 
shire miners’ il, ted the reduction, which took effect on 
the 7th of May. The London trade during June and July was 
only moderate, but with Hull and Grimsby a good trade was 
done up to the closing of the Baltic ports. The returns for the 
month of August again show a falling off, when compared with the 
same month in the previous year. During the month of September 
trade was only quiet. The Great Northern, which does tke chief 
of the carrying, being only accredited with 72,762 tons. During 
October and November, the trade revived, and a good business in 
household qualities was done, but at the present time itis only dull 
in all departments. The d d for the 5 per cent. by the men, 
which has been refused, it is thought will not be pressed for at 
present, 











PUBLIC CLOCK, PERPETUAL CALENDAR, AND 
WIND DIAL. 


INDIFFERENTLY supplied as the metropolis is with trustworthy 
public clocks, and nearly destitute as it is of wind pointers, the 
addition of a public clock that may be relied on for accuracy, and 
of a wind dial that he who runs may read, are local boons certainly, 
and for the general good also it may be said, when many thousands 
of persons may see them in the course of the twenty-four hours. 
Mr. J. W. Benson has just completed the fitting of such apparatus 
on the front of his premises in Ludgate-street, and, in widition, 
has displayed a perpetual calendar, which shows, by pointers 
performing three several circuits upon a large dial, the month of 
the year, the day of the month, and the day of the week. The 
frame of this curious piece of mechanism is 3ft. lin, long by ldin, 
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deep; the discharging pieces or levers are 3ft. long; the day of the 
month wheel is pag Byrn hyn the connecting wheels 4}in. 
The month wheel, 13in. in diameter, the numbers of which were 
cut on the wheel-cutting engine, is so divided that the shifts are 
—_ af the long and red months, se"; for 
ts tional twenty-nine days in year. 

The wheal is cut for the successive months in a period of four 
and takes that time to perform a single revolution. The 
veculiarities of this wheel thus make the calendar tual. The 
mechanism which affects the pointers to the days of the week and 
of the month discharges each night at twelve o’clock, 

levers shift the hands to their proper on their 
respective dials, On the first of every month all the three hands 








Rattway Facts.—The number of miles travelled by rail 
trains in the United Kingdom in the year 1867 was 148,542,82¢. 
Upon an average, therefore, 4 miles were covered by trains 
every second of time. 


Lonpon Association or Foremen EnGINEERS.—The annual 
ting of the bers of this institution is appointed for Satur- 
day, the 2nd inst. (to-morrow), when Mr. Newton, of H.M. Mint, 
president, is to deliver an address; the election of officers for the 
ensuing year will take place, and the i ge accounts 
by the auditors have to be examined. e place of assembly is 
the George Hotel, Aldermanbury, city of London. 


DezaTa or Mr. CHALMERS.— We announce with much regret the 
death of Mr. Chalmers, the inventor of the Ohalmers t, and 
projector of a Channel railway, which took place on Saturday, just 
as his second target, ordered by the authorities, was on the eve of 
completion, for further experiments. He leaves, we are sorry to 
learn, a widow and family in very straitened circumstances, and it 
is to be hoped his exertions on behalf of the public service will not 
be overlooked by the Government. 


STeaM TRAVELLING ON Icz.—It is said that a company has been 
formed at St. Petersburg for the introduction of steam for the 
traction of pleasure trains on ice. It is proposed to employ loco- 
motives like those on the railways, of about 25 or 30-horse power, 
with this single difference—that the wheel tires are to be channelled 
in order to make them bite upon the ice without sensibly injuring 
it. The slipping of the wheels being avoided, a snow-plough 
attached in front of the train, it is believed that it will be found 
practicable to make long puanage into Finland, . oo and some 
of the island blocked up in ter by the ice. e plan is well 
supported, and it is thought that such means of communication 
may give life to countries which are now shut out from intercourse 
with other parts during the whole winter. The carriages, of cou 
are to be very comfortably heated, and the trains are to be provid 
not only with all the.necessaries, but all the conveniences of life, 
including sleeping carriages, restaurants, and buffets; a carriage for 
games of various kinds, a reading saloon, and a concert room. The 
—— is believed to be practicable, but should any insuperable 
obstacles present themselves in the way of land journeys, there 
seems no reason why trains should not run on the frozen surfaces 
of the Neva and other great rivers. 


Important Rattway Triat.—On Thursday last a case was 
heard at the Town Hall, Sheffield, which opened up a novel 
and, at the same time, important defence, which some rail- 
way companies would do well to consider. Two men, named 
Hemsall and Piper, were charged under the bye-laws of 
the Manchester, Sheffield, and Lincolnshire Railway Com- 
pany, with breaking one of the windows in a carriage 
in which they were travelling from Sheffield to Rotherham. It 
was shown that when they entered the train the window of the 
compartment (a first-class one) was whole, and that it was broken 
when they arrived at Rotherham. Mr. Withfield, who appeared 
for the defence, submitted that there had been no evidence to 
prove that the window had been broken wilfully, and if it was an 
accident, and took place between Rotherham and Tinsley, the 
company’s bye-laws would not apply, inasmuch as the Rotherham 
and Tinsley branch of the South Yorkshire Railway was made b 
the company under whose bye-laws the defendants were yo | 
and no Act of Parliament being requi it was opened without 
one ; the bye-laws authorised + the Company’s Act could not, 
therefore, apply. The magistrates said that as there seemed to be 
a doubt about the case it must be dismissed. Another summons 
against the defendants, charging them with riding in a first-class 
—- with a third-class ticket, was also dismissed on the same 
groun 


PHOTOGRAPHIC LENSES.--A war has been going on between 
the Mechanics’ Magazine and some of the London photographic 
journals, respecting the price of photographic lenses. The prices 
of lenses made by the best English opticians, are about double the 
price of similar lenses made by opticians of the highest eminence in 
Paris, a fact which the photographic journals have, till the recent 
dispute, kept steadily from the knowledge of their readers. 
Moreover, at the last French International Exhibition, Parisian 
lenses carried off the first awards from competing English lenses 
of about double the price, and by our first makers. Again, we 
have seen large advertisements by one of these London opticians 
whose wares are praised so extravagantly by some of the photo- 
graphic journals, in which he announ in large Re that he 
carried off the highest award at the Paris ibition. ether he 
carried off the highest prize for razors or wheelbarrows, we do not 
know, but most certainly he did not get the highest prize for 
photographic lenses, as those who insert this announcement and 
peeks his goods know very well. The Photographic Society of 

rance had a discussion upon the articles in the Mechanics’ Maga- 
zine, and the statement was made that the assertions in English 
photographic journals, as to the bad quality of French lenses, are 
exaggerations. Of course there are bad lenses in the 
market, but not made b optisions of eminence, It is not gene- 
rally known, and cannot be earnt from journals that “ write up” 
the goods of particular makers, that a gocd lens for landscape 
photography may be made out of a spectacle eye costing less than 
sixpence, Suppose a spectacle glass of 6in. in focal length be 
chosen, it should be slightly meniscus and nearly plano-convex in 
form. The convex side should be turned towards the inside of the 
camera, and the diameter of the lens be reduced to a little more 
than a third of an inch, by means of a piece of paper perforated by 
a round hole of the required diameter, and pasted upon the lens. 
A stop of abouf jin. aperture should be fixed in the tube of the 
lens, 4in. in front of the concave surface, A simple lens of this 
kind will not bring the chemical and yisual ar to the same focus, 
so after focussing, the lens must pushed ;4th of its focal length 
nearer to the ground glass. A pad photographer can get excellent 
binocular landscape pictures in a still simpler way, though the 
exposure will be salar long. Two round holes jin, diameter, 
should be bored in the front of the camera, and an old pair of 
spectacles then be nailed on the wood, so that the centres of the 
Tents cover the two holes, It is also not generally known to 
photographers, that those who have bin portrait lenses may 
often save themselves the expense of buying a doublet or triplet 
for copying pares. The two front lenses of the portrait com- 
binations should be screwed into opposite ends of the same tube, 
and a small stop he inserted between. This makes a good doublet, 
iving sharp definition and straight marginal lines. In the early 
ys of pho phy, pictures were commonly taken by lenses 
worth only a few shillings, and the reason that such is not the case 
wd - that nies on —-_ pep ~ ee kept back Tied of 

e —~ ic journals, w are 1g wi ic enses 
to hou buble the market value of lenses of 2 Si omy in 
Paris. Photographers would do well, as the Mechanics’ Magazine 
— to start some little establishment where any lens can be 

pa ene Fe doy and the result be obtained in 
figures, which case m deserving opticians would soon 
become known. 





ELECTRIC LIGHT ON SHIPBOARD. 

Tue French Government, as well as the American engineers, 
have made important experjments in the introduction of the 
electric light on board ship. The first trials in France were made 
on board 9f Prince Napoleon's yacht, the Prince Jerome, and 
these have been followed up by the establishment of apparatus 
on board the armour-plated frigate Heroine, and the Saint 
Laurent, of the Transatlantic Company. 

The apparatus employed ig the magneto-lectric machine of 
Nollet, improved by M. Yorn Malderen, engineer of the Alliance 
Company, of Paris, directed by M. Berlioz, and consists in the 

lication of the principle of Clarke’s apparatus, namely, the 
p= of the induction roduced eo est ani the 
conyersion of motive power with voltaic currents. Stated in 
general terms, the apparatus consists of two coils rolled around two 
cylinders of -soft iron, revolving horizontally on an axis, and 
surrounded by eight series of horseshoe magnets; each coil 
is formed of a separate copper wire very fine, covered with 
silk with fourteen or fifteen hundred turns. A double 
courant is produced in each of these coils by their approach and 
retreat from a pole, and an application called a commutateur 
allows of the currents being directed alternately in a: contrary 
direction, and thus to succeed each other without interruption 
during the rotation. Tke apparatus stands about 4{t. high, and 
is nearly 6ft. long; the eight series of magnets consist of five 
horseshoes each. On the central axis of the machine are fixed 
four brass discs, each of which carries on its exterior surface six- 
teen induction coils, making in all sixty-four coils, which are made 
to rctate by a small steam-engine. This is the whole of the 
machinery. 

The average weight of the magnets is over 40 Ib., and the 
power is estimated to be at least three times as much. These 
magnets are made up of six plates of tempered steel, about two- 
fifths of an inch thick, with the exception of those of the outer 
series, which are composed of three plates only ; the plates are 
connected by means of screws; each plate is magnetised separately 
by the ordinary means, and it has been found that after some 
time the power of the magnets becomes increased, and surpasses 
the theoretic quantity. It is surmised, however, by M. Le Roux 
that this increase of power is only apparent, and the effect of the 
distribution of the metallic mass, the magnetism causing an 
increase of energy in the inductive current dependent on the 
magnetic intensity of those portions of the magnets which are 
nearest the coils. 

The coils are formed of tubes of the softest iron, slit through 
out their whole length, in order to allow the magnetism to escape 
more freely. Each tube is about din. long, rather more than 
1}in. in diameter, and three-sixteenths in thickness, and carries 
eight copper wires, one-twenty-fifth of an inch in thickness, and 
fifteen metres long. The total length of each of these coils 
is, therefore, about 400ft. The wires are covered with cotton, 
and dressed with pitch of Judea, dissolved in turpentine, to pro- 
tect the coil from the moisture of the atmosphere. 

Experience has shown that there is an advantage in using thick 
wire for the coils, and still more, in substituting for such wire 
a number of small wires of the same length, the total 
of whose sections are equal to the section of the larger 
wire, and isolated from each other except at their ex- 
tremities; the reason being that by such an arrangement 
all currents are diminished with the exception of those which 
follow the length of the wire, and which only can be collected. 
This parallel arangement also facilitates the test of isolation in 
the case of each particular coil. 

Under the conditions above described it has been found that 
the maximum of electric intensity corresponds with a speed of 
about 350 turns per minute; each coil in passing by the pole ofa 
magnet receives a double current, direct when approaching and 
inverse when receding from a pole; thus with the above named 
rate are produced ten thousand alternating currents per minute; 
and the machine with four discs is thus equal to a Bunsen pile 
of sixty-four elements of average size. 

All the positive extremities of the coils are connected together, 
and in communication with the central axis of the machine; 
and all the negative ends are also soldered together and attached 
to a metallic sleeve placed in the same axis but in isolation. 
The axis and the sleeve are brought into connection by means 
of two thick double wires, which are, in fact, the two poles of 
this great eto-electric pole. The conductors, which 
the electricity to the carbon points of the lamp, are fixed to 
these poles by means of thumb-screws. 

In this machine the currents are reversed several hundred 
times a second, yet the light appears to be continuous, the 
effect on the retina not being instantaneous, and the heat of the 
points rendering the surrounding atmosphere more electric. 
There is also this great practical advantage in the arrangement 
of changing currents, that the points wear equally ; while, in the 
case of constant currents, the positive point is consumed twice 
as rapidly as the other. 

French engineers declare that the machine above described is 
more than twice as effective as an English electro-magnetic 
machine ; it may be that the last improvements in the latter 
are not yet. known to these gentlemen. The positive power of 
the French machine is the best criterion of its value, and this 
is given as follows :—“ The light furnished by this machine has 
been very carefully measured by the photometer, and its maxi- 
mum intensity found to be equal to 150 carcel lamps ; and as 
one of the latter is equal in illuminating power to eight compo- 
site candles the light of the machine is equal to 1200 candles.” 
As regards the distance, it is said that our ordinary newspaper 
may be read with facility at neary S000ft., and that the colours 
red and green are equally distinct. 

The signals are made in two different ways; one consists of 
flashes of equal duration of white, red, or mn light, the 
colours being clearly distinguishable when the light was thrown 
directly on the observer, while on a neighbouring vessel they 
could scarcely be made out; the second method is that of flashes 
of white light of longer or shorter duration; this method is 
found by far the most effective, the signals being perfectly 
intelligible on board all vessels lying around, whatever were 
their respective positions. The report of the commission 
appointed to try the electric light is highly satisfactory, and 
recommends its adoption on board all flag ships. 





Divine CaRRiacEs.—Pullman’s palace dining-room cars have 
been re; ly established on the Chicago, Alton, and St. Louis 
Rai . The new line consists of the ‘splendid cars—Scutbern, 
the Tremont, and the Brevoort, named after popular hotels. 
Each has two saloons that will seat twenty-four passenger on 
either side of the cuisine department, which accupies the centre 
of the car. Thus forty-eight diners may be busy at one time. 
The car is to run in the centre of the train, and is open at all 
hours, with a bill of fare that enables these cars to amply justify 
— in the substantial reproduction of our best ho 
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KEIGHLEY’S PATENT RAILWAY ALARM SIGNAL. 
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In the annexed engraving we illustrate a system of intercom- 
munication designed and patented by Mr. A. M. Keighley, of 
Beeston, Nottinghamshire. The general features of the arrange- 
ment are. that a passenger, by the single act of pulling the handle 
placed within the carriage above his head, acts upon two cords, 
one of which instantly causes a signal board to project from the 
end and at each side of the carriage, which signals remain con- 

and per ¢ objects until removed back by the guard, 

and the other cord rings the bell in the guard’s brake, and sounds 
the whistle on the engine at the same moment. There is no com- 
plicated machinery. The cords simply pass along under the floor, 
and through the end of the carriage in a straight line, or, if pre- 
ferred, are carried down the outside ends, and coupled with the 
adjoining carriage, over the couplings from end to end of the 
train, and attached to the whistle at the driver’s end and to a bell 
in the guard’s brake at the other end. Every carriage has its own 
length of cord, and effects its own perfect signals under any cir- 
cumstances. The cords run in parallel grooves and over small 
friction rollers, and are both grasped by the same handle, one 
cord belonging exclusively to each carriage, and terminating at the 
carriage sign Tg the other being connected by couplers through- 
out the train, The slack, or contraction by the weather, is over- 
come by the use of a compensatin wheel in the guard’s brake, 
thus insuring the perfect working of the cord in all weather. 

Acord or wire is carried down the division of the compartment 
to the connection, and brought up to pass through the same ring 
which embraces the carriage signals, as shown. The passenger is 
thus enabled to throw out the signals at each side of the train to 
ring the bell in the guard’s van, and sound the whistle on the 
engine simultaneously. To show or indicate the compartment a 
prepared paper is passed through the ring or handle from M to N, 
so that when the ring is pulled it breaks through the paper at once 
indicating the compartment, and the signals, as shown, would 
indicate the — | both to guard and driver. The cost of 
applying Mr. Keighley’s invention is estimated at £1 per carriage. 











CIVIL ENGINEERING IN FRANCE TN 1869. 


Contracts will shortly be issued for the construction of a 
floating basin at Bordeaux ; the land is expected to be all pur- 
chased about the end of January. Preliminary surveys and trials 
have been made, the result of which is that the difficulties of 
construction turn out to be less formidable than was imagined ; 
the works will have to be carried out on a bed of marine mud 
about twelve yards in depth, but which is easily traversed by 
blocks of masonry fourteen yards high and with a surface of 
about six yards. Three wells have been formed by means of 
blocks formed at the level of the ground, and which descend by 
their own weight as fast as the soil is taken out from the well. 

This operation presents, it is said, no real difficulty when the 
mud is dense enough to prevent the water rising in the well, 
and if a stream should flow in a pump capable of lifting about 
300 gallons a minute would soon pump the well dry. 

Under the conditions above mentioned the masonry descends 
to the depth of thirteen yards, exclusive of a stratum of very pure 
sand, 4ft. or 5ft. thick, which lies beneath the mud. Masonry 
thus placed has the solidity of a rock. 

The water of a stream called the Volgé, which the town of 
Joigny has been authorised to draw upon for its service has been 
brought into a reservoir at the highest point of the town; the 
conduit is about nine miles in length, and the water has to pass 
the valley snd river Yonne by means of a reversed syphon more 
than three miles long. 

The Chamber of Commerce of Nice is pressing the Minister 
of Commerce and Public Works to give permission for the works 
of Y 0 proposed new marine station to be commenced forth- 
wi 


It is proposed to establish on the quay of Salorges at Nantes 
rails to connect the entrepét with the railway and the port. 
Negotiations were openedwith{the Orleans Railway Company with 
that end, but they have broken down on account of the expenses 
which would fall on the Chamber of Commerce. 

A plan is now being studied for raising the quays of Saint 
Nazaire, which lie between the sea and the floating basin, to 
heights varying from 11ft. to 20ft. above the level of the 
soil. 


It is proposed to enlarge the port of Tournai, at Lille, at a 
cost of £3680, to complete the improvements made some few 
years ago in the port of Roubaix, and to throw three foot-bridges 
over the level crossings of the railway. 

A manufacturer of Lyons proposes to supp ere = 
an amount of water which no city in the wor 

is to draw from the Lake of Geneva ten tons yee water 
second, or 864,00" tons in twenty-four hours. The ulation 
of Lyons 330,000 souls, this would give each 36 618 litres 
of water per Rome, the best sup) city in the world, 
has 1500 litres per head diem, Sow ork 568, Marseilles 470, 
Bordeaux and Paris 170, i phe s 110, Brussels 80, Geneva 
74, and Lyons, at t, only 60 litres. The proposed canal 
or conduit would “fivided into three sections :—(1) An open 
canal fifty-five miles long, having a water section 21ft. wide, er 
about 4ft. deep; (2) a eovered conduit in masonry, thirty-on 
miles long; and (3) nearly eight sales af typing Sar the 

of the valleys. 


Aseries of propositions for the improvement of the outer port of 
Havre have been approved, in limine, by the Minister of Public 
Works, and is now being examined by a mixed commission of 
engineers. ‘The estimates amount to 11,000,000f. 
The town of Agen is earnestly occupied with its water supply, 
upon which it has already expended £6000, and has just voted 
a further sum of £8000 to complete the work. 
The municipal council of Aix has also had under consideration 
a plan for the distribution uf the water of the Verdon Canal in 
the town. The estimate amounts to £22,000, and the designs 
have been referred for examination to a special commission. 
The above notes show how completely the local authorities of 
France have been made aware of the importance of good arrange- 
ments for the supply of water to towns. 

In railways the following are amongst the most important 
acts :— 


A plan is on foot for the connection, first, of Yvetot with 
Dieppe, and afterwards of Havre with Lille, “py a line to be called 
the Central Cauchois. It is proposed, in the first case, to start 
from Plessis, on the Dieppe and Rouen line, by Offranville, 
Ouville, Brachy, Luneray, Fontaine-le-Dun, St. Pierre-de-Viger, 
Auglesque-ville- le-Bras-Long, Hantot-l’Auvray, Vautuit-sous-les- 
Autels to Dondeville, and passing near Etouteville and Baons- 
le-Comte, to join the Rouen and Havre Railway at Yvetot. The 
distance is about thirty-four miles, and the projector, M. Ernest 
Lebongre, asks the local authorities for a subvention of £18,000, 
Several communes have agreed to the proposal, and there seems 
a good prospect of its being carried into execution. The opening 
of the line from Gisors to Pont-de-l'Arche was announced for 
the 27th of December. 

The Assembly General of the Orleans and Rouen Railway has 
decided upon the constitution of a company for the formation of 
lines of railway from Evreux to Elbeuf, by Louviers and 
Acquigny to Dreux, with branches to Pacey and Vernon; and 
the directors were authorised to accept the concession already 
offered by the Council and Prefect of the Seine Inferieure for a 
line uniting Louviers, Elbeuf, and Rouen. The company was 
also authorised to request the aid of the town of Elbeuf in the 
matter, and, in the case of delay, to construct the line to Elbeuf 
by means of the issue of special shares or debentures. On the 
other hand, the directors are empowered to make an arrange- 
ment with the company of the Eure et Loire for the working of 
the whole line from Orleans to Rouen in the interest of both 
companies, 

The junction of the Eastern Railway of France with that of 
the Duchy of Baden, between Saint Louis and Leopold’s Lake, by 
Huninque, has been agreed upon between the two states, and only 
awaits the signature of the Sovereigns to the convention. 

Tenders for the construction of a part of the line from Lunel 
and Vigau, lying between Gallargues and Cadiére, thirty-two 
miles in length, are to be sent in by the end of December; the 
work, divided in lots, is estimated at £280,000, 

The first section of the Perpignan and Prades line, that lying 
between the former town and Ile, has just been opened. The 
Munster and Colmar line has also been opened. 

A line is projected between Cambray and Gisors; it is pro- 
posed to preserve the line from Gisors to Gannes passing by 
Beauvais, which will connect it at Ghaulnes with the Rheims 
and Rouen line, by Targnier and Amiens ; at Gannes with that 
of Paris, Boulogne and Calais ; at Beauvais with the preceding 
as well as with the Paris and Gournay line by Treil ; and at 
Gisors with the Paris and Dieppe line by Pontoise and Forges. 
Moreover, at Gisors are two local lines, one leading to Pont- 
de-l’ Arche, and the other to Vernon, by the aid of which it will 
be connected with the Paris and Havre line, by Nantes and 
Rouen, and thus with all lines of Normandy. 

The works of the Charentes line between Rochelle and 
Napoleon-Vendée have been commenced at several points be- 
tween Rompsay and Miban. 

The plans for the line from Orleans to Honfleur, passing by 
Nogent, Mortagne, Vinioutiers, and Lisieux, ure completed. 

The line between Bordeaux and Macau has been opened ; it 
will soon be completed to Moulis, and eventually to Pauillac. 

The Bresle Railway, which is to unite the Paris line with the 
— Poe} Normandy, Treport, and Eu, is ordered to be con- 





THE HUDDERSFIELD CHAMBER OF COMMERCE AND = Aus- 
TRIAN CONVENTION.—On Wednesday, at the usual monthly meet- 
ing of the Chamber, the subject of ad valorem duties was Leceght 
forward on the reading of a letter from the Board of Trade to 
the effect that the Austrian Reichsrath and the Hungarian Diet 
His | had been prorogued without giving their sanction to the sup = 
mental commercial convention iad by this oon ype and to the 
that the reduced —— eee that convention for pe 
and woollen goods be die docs dp oy + en 
of January next, | a Chamber unanimously the follow- 
ing resolution :—“ That this Chamber having unremittingly ae 

vocated ot po ag Bag the proper basis for woollen goods 
ae Austrian tariff, and having hailed with pleasure the ad- 

ditional ad valorem duties, now hears with regret that the 
Austrian Reichsrath has not cenniianes tho convention, and urges 
upon her Majesty’s Government the necessity of continuing its 
endeavours to secure the out of the arrangement, for 





which the Chamber gladly fu furnish the department 
with any information that might be required.” 





THE PATENT JOURNAL. 
Condensed foots te Focernat of Gs Oceimpteslonare of Patents. 


Grants and Datesof Provisional Protection for Six Months. 


2578. PAUL RapsEY Hopes, Adam-street, Adelphi, St. Martin’s-in-the- 
London, and Wriutam Honan, Fowey, Cornwall, “‘ Improvements in 
eS ae a ee ane 


paints or printing ink, the and preparation certain 
= aihaul pootecte Letra Papaya henge oar He reas sepeeh, 


ia. 

3318. WILLIAM COLLINS, jun., Glasgow, Lanarkshire, N.B., ‘“‘T: 
in and or removing paper and other sheets a pile, 
and in apparatus therefor. 30th October, 1868. 

=. Ye apiny RICHARD a  Btapléton-road. B Bristol, ‘‘ Improvements 

steam g 

3457. CHARLES JONES, Ealing, Middieeex, ad aeevanaiil in the treatment 
of sewage.”—13th November, 1868. 

3662. PeTer ELLIS, se onaytnns Liverpool, ‘‘ Improvements in letter boxes 
and bags for receiving letters.” —2nd December, | 

3776, ALEXANDER WOODS, Holloway, London, h Improvements in the con- 
struction of spring mattresses.” 

3778. CAIN ELLISON and EDWIN PARKINSON, Crosshills, near Leeds, York~- 
shire, “‘ Improved means or apparatus to be used in measuring the human 
body for garments.” 

3780. ZACHARIE POIRIER, The Grove, South —> Surrey, “ A new or 
improved safety stopper for bottles and other vessels.” 

3782. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “‘ Improvements 
in apparatus for indicating hours and days or for giving other notifications, 
specially — to post-office letter boxes.”—A communication from 
Isidore Rollet, Etrochey, France. 

3784. FRANCIS ERSKINE, Manchester, ‘‘ Improvements in means or 
ments for economising fuel and consuming smoke, applicable to steam 
boiler and other furnaces.” 

3786, ALEXANDER PRINCE, -square, Charing Cross, London, ‘‘ Im- 
provements in the treatment of ores, of gold and silver, and of quartz and 
silicious substances, in order to obtain and apply the products therefrom to 
various useful purposes.”—A communication = Anthony Leonard Fleury, 
Boston, Massachusetts, U.S. 

3788. HENRY Louis DELABENE MARSDEN, Louth, Lincolnshire, ‘‘ Improve- 
ments in the construction of framings and joints applicable to bridges, 
piers, roofs, vans for railways, and generally for ntry, joinery, = 
ture, and framing purposes in wood, metal, and other materials.”. 





ecember, 1868. 

3792. HENRY EDWARD NEWTON, Chancery-lane, London, ‘Improved ma- 
chinery for transmitting power and motion.”—A communication from 
Charles Cornelius Hull, Williamsburgh, New York, U.S. 

- SYDNEY WILLIAM Suita, Leeds, Yorkshire, ‘Improved machincry 

fer spinning, twisting, doubling, drawing, or condensing 
pe materials.” 

3796. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, ‘‘ Improvements 
in locks or fastenings for doors and other purposes.”—A communication 
from Francois Nicolas Cauchemont and Francois Jean Baptiste Cauche- 
mont, Amiens, France 

3798. JENKIN THOMAS, Gilbert-road, Kennington-lane, Surrey, ‘‘ An improved 

, 1568. 





tea-kettle.”—14th December, 1s 

3802. JOHN HARCOURT BROWN, Abbey Mills, Romsey, Hants, ‘‘ Improve- 
ments in the manufacture of helmets, hats, caps, and similar articles, and 
= the apparatus and arrangement thereof employed in the said manu- 
‘acture.”” 

3806. ALEXANDER BAUMANN, Cecil-street, London, ‘‘ Improvements in pres- 
sure-governed slide valves.” 

. WILLIAM BYWATER, Sweet-street Foundry, Holbeck, near Leeds, 
a “‘ Improvements in apparatus employed in the manufacture of 
elt.” 

3810. CHARLES ASHWWELL BOTELAR POCOCK, South Shields, Durham, 
Z: on in the construction of bedsteads and leg rests for railway 

3812. 1 MILES LOCKHART, Douglas, Isle of Man, “ Improved means or appa- 
ratus for ventilating, chiefly applicable to chimneys.” 

3814. JOSEPH FaazeR and WILLIAM NAAR, Bayswater, London, “‘ Improre- 
ments in the construction of mattresses and camp beds.” 

3816. THOMAS WILSON, Birmingham, “ Improvements i in couplings for con- 
necting tubes for signalling on railway trains and for other purposes.” —15th 
December, 868. 





3820. WILLIAM COTTON, L hb Lei hire, and EDWARD ATTEN- 
BOROUGH, Brunswick-street, the a Saeeng Nottinghamshire, ** Tmprove- 
ments in app for the fi of looped fabrics.” 





3822. WILLIAM ARISTIDES VEREL and JOHN CAMERON, Glasgow, Lanark- 
shire, N.B., ‘“ Improvements relating to the precipitation of copper and 
other metals) from solutions by iron, and to their extraction from slag or 
scoria. 

3824. JOHN BREEDON EVERARD, Leicester, ‘Improvements in machines for 
drilling or boring rocks.” 

3826. Lours Desens, Charing Cross, London, “ Improvements in miners’ 
lamps.” 

3828, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improved 
processes for inlaying metals.”—A communication from Hugues Antoine, 
Paul Christofle, and Charles Henri Bouilhet, Rue de Bondy, Paris. 

3830. THOVAS AVELING, Rochester, Kent, “ An improved arrangement of 
machinery to be employed in stcam cultivation.” 

3832. SAMUEL CUNLIFFE Lister, Manningham, near Bradford, Yorkshire, 
‘* Improvements in steam boilers.” 

3834. SAMUEL CUNLIFFE LISTER, Manningham, near Bradford, Yorkshire, 
“‘Improvements in preparing wool, flax, and China grass, and in combing 
cotton, wool, flax, and China grass. 16th December, 1863 

3836. JOSHUA THORNLEY and GEeoRGE BLIss WING, Manchester, “ An im- 
proved process of restoring or renewing worn-out files.” 

3842. GkORGE HENRY BENSON, staleybridge, Cheshire, and WILLIAM 
GuoRGE VALENTIN, Royal College of Chemistry, ‘‘Improvements in 
= manufacture of iron and steel, and in the apparatus employed 
therein.” 

3844. THOMAS INGLIS and THOMAS ENGLISH, her Majesty’s War-oflice, ‘‘ Im- 
provements in the construction of tubes or cylinders capable of resisting 
great internal pressure.’ 

3846. JOHN CRAWFOKD WALKER, Gainsborougb-square, Hackney Wick, 
London, ‘‘ The production of an acid powder and the use thereof in com- 
bination with an alkaline carbonate in the treatment of flour employed in 
the manufacture of bread and other farinaceous food ” 

3848. JOSEPH QUICK, jun., Sumner-street, Southwark, Surrey, and Joun 
SAMPSON, Battersea Park, a ‘Improvements in the construction of 
pistons.’ "17th December, 1 


Inventions Protected for Six Months on the Deposit ot 
Complete Specifications. 

3360. DANIEL ImnoF, Oxford-street, London, ‘Improvements in the ma- 
chinery of chimes, applicable also to organs.””—1th December, 1868. 

3861. THOMAS SPENCER, Bolton-le-Moors, Lancashire, ‘‘ Improvements ~ 
machinery for spinning cotton, silk, wool, and other fibrous materials 
yarn, and which may also be used for doubling the same, and in each 4 
winding . the yarn on to a spindle in the form of a cop.”—18ih December, 

© 





Patents on which the Stamp Duty of £50 has been Paid. 
~— S SAMUEL CHATWOOD, Bolton, Lancashire, ‘Safes.”—23rd December, 


5. THOMAS PRIDEAUX, Sheffield, ‘‘ Furnaces.” —1st January, 1866. 

16. ARTHUR YOUNG and WILLIAM YOUNG, Gower-street, London, “ Type 
distributing and composing machines.”—2nd January, 1866. 

3323. EDWARD CLIFTON, Bradford, Yorkshire, ‘‘ Caps employed in spinning.” 
—23rd December, 1865. 

3334. GeORGE HURN and DANIEL HuRN, Norwich, Norfolk, ‘‘ Tanned 
leather.” —23rd 865. 

3350. NORMAN WILLIS WHEELER, Brooklyn, Kings, New York, U.S., 
“ Duplex steam "27th December, 1865. 

3351. NORMAN bed ne Beane meg Brookiyn, Kings, New York, U.S., 
* Distilling, &c.”—27th December, 1: 

3353. JOHN BATES, pt a vt my ‘and EDMUND WILLIAM BROOKES, 
Sheffield, Yorkshire, “‘ An improved piston and tallow or grease cup.”— 


3358. RICHARD ARCHIBALD BROOMAN, Fieet-street, London, ‘‘ Motive 


power.” —28th 
84. RICHARD ARCHIBALD ‘BRooMAN, London, ‘‘ Bleaching vege- 


Fleet-street, 
table and animal fibres and tissues.’ "10th January, 1866, 
85. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘« Oxygen. m1 Oth 


January, 1866. 

115. NORMAN WILLIS WHEELER, Brooklyn, Kings, New York, U.S., ‘Con- 
densing steam, &c.”—13th January, 1886. 

= —— FisHER, Liverpool, steam boilers, iron, steel, retort, and 

ssi 2, Josmva REA, Liverpool, ‘ ‘Lubrication of machinery.” —27th December, 


3345, i dass YOunG, jun., Limefield, Midlothian, N.B., “Hydrocarbon 





oils.” — 865. 
3369, ANDREW v Bancudy, Kilmarnock, Ayrshire, N.B, “Steam boilers or 
29th December, 


3386. Euas pe Ma ‘Loxes, JOSEPH CONSTANT Lones, JoHN Longs, JOHN Bret- 
THOMAS hcg rape and CHARLES VERNON, West Bromwich, Staf- 
fordshire, * Axles for carriages, &.”—26th December, 1865. 
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Patents on which the Stamp Duty of £100 has been Paid. 
Mile-end, London, “Separating solid from liquid 


—. New Cannon-street, London, 
« Malleable iron and stee].”—8th January, 1862. 
. Soon eaeeees Paves Cheek, Somer. tshire, “‘ Twine, lines, ropes, 
.”—30th December, 1 


g2is. jJoun Henry beumeos, Lincoln’s-inn fields, London, ‘“ Cleaning 
wheat, &c.”—24th Devember, 186. 
3235. RICHARD NEEDHAM, Dukinfield, Cheshire, “‘ Cleansing steam boilers, 
i BowAKD Lond, "od den, Yorkshire, “Preparing cotton, & 
3249. ABD 2D, Todmorden, Yorks * 4 ci — 
28th December, 126 1. 


Notices of Intention to Proceed with Patents. 
2554, Henry YOuNG DARRACOTT SCOTT, Ealing, Middlesex, “‘ Improvements 
pottery and other kilns. : ee August, 1868. 

2575 JOHN GARRETT TONGUE, Sc buildi Chancery-lane, Lon- 
don, “Improvements in mills “for grinding.”—A communication from 
Charles Umfrid, Paris. 

2576. DESMOND GERALD FITZGERALD, Battersea, Middlesex, “A new 
or improved mode of constructing electric telegraphs and voltaic 

batteries.” 

2578. PaUL RAPsEY Hopes, Adam-street, Adelphi, St. Martin’s-in-the- 
fields, London, and WILLIAM Hopes. Fowey, Cornwall, “ Improvements 
in the manufacture of black or brown pigments, to be used in the manu- 

facture of paints or printing ink, and in the treatment and preparation of 
cnatn anes products used in the manufacture of such pigments.”—18/h 





August, 1868. 

2594. JOSEPH SAWYER, Alma-street, New North-road, London, “ Improve- 
ments in the construction and method of hanging, suspending, and 
balancing window sashes ” 

2594. ALEXANDER ROLLASON, Pembroke-road, Clifton, Bristol, ‘‘ Improve- 
ments in ing “g- gas, and obtaining ammonia from coal gas pro- 


ducts.” —20th August, 1 
= Se weg HalGa, Liverpool, ** Impro’ ts in the to be used 





PP 


ty ETIENNE JOSEPH EUGENE NTEPCE, jun., Boulevart Bonne- Nouvelle, 
Paris, ‘‘ New or improved safe for skittish or 
runaway horses.”—A communication from Joseph Isidore Niepce, sen., 
Givry, et Loire, France. 

2605. JOHN HENRY JOBNSON, Linco}n’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus employed in manufacturing wheat and other 
304 rt flour."—A communication from Henry Beaufort Sears, New 

ork, U.S. 

2608. THOMAS WEBSTER RAMMELL, Westminster-chambers, Mageennye sy 
“(Improvements in rotary or centrifugal machines for acting wu 
water, and other fluids, and communicating motive power thereby.”— "— gui 


August, | 

2615. WILLIAM JOHANNES K ESSELMEYER and CHARLES AUGUSTUS K ESSEL- 
MEYER, Manchester, “Improvements in governors for steam and other 
motive-power ”—Partly a communication from Emile Hermann 
Nacke, Alt- Schonefeld, Saxony. 

2617. JOHN Watson, Seaham Chemical Works, near Sunderland Durham, 
“Improvements in blast furnaces, and in obtaining a hot blast for the 
same.”—22nd August, 1868. 

2623 WILLIAM CHORLTON, Droylsden, near Manchester, ‘Certain improve- 
ments in ‘ slashers,’ ‘ tape legs,’ or ‘ heald warpers’ employed in the prepa- { 
ration of cotton warps. 

2625. GEORGE TIDCOMBE, Bushey, Hertfordshire, ‘Improvements in 
means for removing dirt from the bottoms of boots, shoes, and goloshes.” 
2626. ALBERT FaRizpRICH ECKHARDT, Hamburgh, ‘*‘ An improved mode or 
system of g and manuring grain and other seeds and roots before 

sowing or planting.” —24th August. 1868. 

2639, BENJAMIN JACOB COHEN, Hamburgh, “An improved appliance or 
= for receiving memoranda, notes, or other manuscript communi- 
cations 

2643. JOHN GILLOTT, len Yorkshire, and PeTerR Copley, Warren, 
“T in or for cutting or getting coal, 
stone, », and other minerals. 25th August, 1868. 

2851. WILLIAM HALL, Wilford-street, Nottinghamshire, ‘Improvements in 

= rotary engines to be worked by steam or other fluid, and which are also 
applicable to be used in raising or —. fluids. Ping August, 1868. 

2686. JOSIAH GRBENWOOD, Lineh ear Tod hi ** Certain 
improvements in looms for weaving. a Slat August, Amy 

2743. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in mariners’ com: — A a from Demetrius Bittle Strouse, 
Salem, Virginia, U 8.—5th September, | 

2755. ALFRED VINCENT NEWTON, them lane, London, ‘ Improvements 
in knitting, and in the machinery to be used in knitting.”—A communi- 
cation from Mark Lamar Roberts, New Brunswick, New Jersey, and 
Fergus Peniston, New York, U.S.—7ih September, 1868, 

2777. ALEXANDER MELVILLE oe Chancery-lane, London, ‘‘ Improve. 
ments in metallic spring i, Bosevart m 
and Frangois Velut, levart St. Martin, Paris. — 9th September, 1868 

3093. JAMES VARLEY, Leeds, Yorkshire, and SAM WARBURTON VARLEY, 
Dresden, Saxony, ‘“ Improved machinery for treating waste silk and other 
fibres.” —9th October, 1 

3316. WILLIAM BRowy, Smethwick, Staffordshire, “‘Improvements in ma- 
chinery for rolling metals.” —30th October, 1868. 

3415. JamES HICKISSON, Southgate-road, Hackney, Middlesex, “‘ Improve- 
ments in the manufacture of pencils for ome or marking on linen and 
other textile fabrics and on other surfaces.” 10th Ne , 1868. 

3504. FREDERICK OLDFIELD WAkD, eenkanen Mayfair, London, 
Witi1aM [poTson, New-inn, London, and — GapPeR SOUTBBY, 
Bulford. Wiltshire, “ I in tus for drying 
down alkaline solutions of extractive matter obtained ‘on Preparing vegetable 

fibrous materials for use in the a a of paper, and in recovering 
alkali therefrom for re. tt.” —18th We 1868. 

3511. Henry Davis HOSsKOLD, Cinderford, Gloucestershire, and GrorRGEs 
PRINTY WHEELER, Abinghall, Gloucestershire, ‘‘ Improvements in the 
manufacture of artificial fuel.” —19th Norember, 1868. 

3619, WILLIAM EpWARD ena | Chancery- lane, London, ‘‘ Improvements 
in oil cups or lub .”"—A communication from Henry 
L. Fearing, Boston, th US. —27th November, 1868. 

3732. JosEPH FiTTEa, Birmingham, Warwickshire, “ Improvements in the 
ae of the nuts or screw boxes of table expanders.” —+th December, 




















sri. , WILLIAM a MANWARING, Britannia Ironworks, Banbury, 

its in sewing machines. ’—10th 4 
see “Auexasion MELVILLE CLARK, Chancery-lane, Lond on, “Improved 
processes for inlaying metals."—A communication from Hugues Antoine 
Paul Christote and Charles Henri Bouilhet, Rue de Bondy, Paris. —16:h 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton- buildings, Chancery-lane, London. 


List of Specifications published d the Week ending 
26th December, eae 


1434, 10d.; 1469, 1s. 6d.; 1471, 1s. 2d.; 1480, 8d.; 1482, 1s. 6d.; 1485, 6d.; 
1487, 8d.; 1490, 1s. 4d.; 1496, 8d.; 1497, 8u'.; 1504, 1s.; 1510, 1s.; 1512, 10d.; 
16 515, Ig; 161%, 10d.; 1524, 1s. 6d.; 1527, 1s.; 1529, vs. 10d.; 1533, 8d.; 1535, 
8d.j 1 + ods 1548, 8d.; 1549, 10d.; 1552, Is. 6d.; 1554, 10d.; 1557, 8d.: 
1561, 10d; ; 1566, 8d.; 1568, td; 1569, 8d.; 1570, 4d.; 1575, 104.; 
1577, 8d.; ‘bes, ‘lod; 1584, 10d.; 1588, 4d.; 1600, 10d.; 1603, 10d.; 1604, 4d.; 
16°5, 4d,; 1607, 104. ; 1608, 1s. 10d.; 1609, 4d; 163, 1s,; 614, 4d.; 1615, 
1615, 10d.; 1616, 4d; 1619, 8d.; 1620, 4«.; 1621, 4d.; 1624, 4d.; 1625, 4d.; 
1628, 1s. 2d.; 1680, 4.; 1632, 4d.; 1633, 4d.; 1634, 4d.; 1635, 4d.; 1636, 4d.; 
1640, 4d.; 1641, 4d.; 1647, 4d.; 1649, 40.; 1651, 4d.; 1652, 4d.; 1654, 4d.; 
1657, 4d.; 1660, 4d.; 1663, '4d,; 1661, 4d.; 1663, Sd.; 1689, 4d.; 1670, 4d; 
1671, 4d.; 1678, 4d.; 1684, 4d.; 1690, 4d.; 1694, 4d. 





All persons having an interest in ing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRACTS OF SPECIFICATIONS. 


Te following descriptions made from Abstracts prepared expressly T 
EnGIneEr, 3 the office of Her Majesty's Commissioners of y~ En - 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1888. W. Ferrie, Monkland Iron and Steel Works, Lanarkshire, N.B., “‘ Smelt- 
or blast furnaces.”"— Dated \0th June, 1868. 
This jovention is not described apart from the drawings. 
1890, AL Hamer, Bowdon, and J, Davizs, Runcorn, Cheshire, “‘ Furnaces of 
salt pans.” —Dated \0th June, \*#8. 
This invention consists in substituting for that part of the brickwork liable 
to be affected by the fire vessels, which the patentees prefer to be of wrought 








iron plates, rivetted or welded together, and so constructed that they may be 
filled with water. This water prevents the iron plates from being burnt by 





the and, when heated or converted into steam, it be used for heating 
pans ged pn gem SAM 
Stoke-hill, near Manchester, 


. 
containing water, as described in ee ae ee ee, 
i T#Edmeston, on the 11th April, 1867 (No. 1076), and the 

set is of the usual construction, or tubular, with water through 
a cic odes eee bao 

t one bei a ae pipe or pipes to the 
o— boiler and the pen fey pe or pipes, or a water 
part of the flue. A bridge oh Duggan the u set 
of grate Sean, a another at some distance apart below the y this 
arrangement the of ion from the fuel, which ‘is 
chiefly on the top set of grate bars, are drawn down and ignited by the 
the lower set of grate bars, and they then rise again through the top set, — 
then pass over and under the back water chamber to the flue. The water is 
caused to circulate through the hollow grate bars by the action of the pro- 
ducts of combustion on the pipe or pipes, or water pocket, connecting the 
back water chamber to the top of the flue. 

1918. D. la F. CHasE, Worship-street, London, ‘* Governors for steam and other 
Dated \ 'th June, 1868. 

This invention consists, chiefly, in the novel construction and arrangement 
of the parts of an engine go ernor, whereby the work of opening and closing 
the throttle valve is entirely effected by the engine, which, at the same time, 
is complete! Aone the control of the governor The latter being relieved 
from the resistance offered by the friction and weight of the valve and spindle, 
is rendered more sensitive to slight variations in the speed of the engine, 
whose motion is thereby rendered more regular and uniform than has hitherto 
been practicable.—Not proceeded with 
1934. C. a. MitcuHEett, Barhead, Dajven, “ Steam engines.’—Dated \3th 

June, 1 

This aention has for its object to construct and work steam engines in 
an improved manner, with the view of earns sang fuel. The principal 
feature of novelty is a peculiar mode of bining a high pressure cylinder 
and a low-pressure cylinder with one port face, so 0 that one valve may serve 
both cylinders, and so that the expansion of the steam, which is admitted 

directly from the boiler to only one end of the high-pressure cylinder, may be 
carried to an unusually great extent without the great variation in the strain | 
on the crank shaft associated with the ordinary modes of working very 
expansively. —Not proceeded with. 
1936. M. and J. Macx12, Kilbornie, Ayr, N.B., “ Steam boilers.”—Dated 13th 
June, 1868. 

This invention consists in forming the flue division at the rear of the 
boiler of one or more suitably-shaped metallic vessels or chambers, in place 
of a brick wall, as usually constructed. The feed-water is forced by the feed 
pump through a pipe placed in the fiue, and connected to each of the 
chambers near the bottom. Another pipe is lng over the top of the 

or and d to each. Pn D tn Ay fe Ang 
carried to the front of the boiler or boilers, and connected to each by suitable 
connections ; by this means the water which is heated to a high temperature 
is led away from the chamber or charabers to supply the place of that which 
is evaporated in the boiler. If it is desired to decrease the heating power of 
the chambers, a damper or dampers ms 4 be placed against the sides to shield 
them from the heat.— Not proceeded with. 
1938. J. Howpew, Glasgow, “Steam or other motive power engines.”—Dated 

13th June. 1868, 

This invention consists chiefly in new methods and arrangements for 
working the valves of steam or other motive power engines, by which the 
power usually expended in giving motion to the valves is greatly reduced, 
and the action of the steam, air, gas, water, or other fluid in the cylinder, 
rendered more effective. These improved arrangements are also combined, 
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RD, Crawshaw Booth, near Rawtenstall, “A 
or similar materials to cotton, wool, &c.” ” Dated 11th June, 168. 

The petentee is aware of revolving rollers having been previously used for 
the purpose of a fibrous materials, and he ——— lays no claim to 

rollers generally, but he claims, for the purpose aforesaid, the use of a roller 
partly immersed in the oy and taking the said fluid upward to the section 
of the revolving distribu 
1844. A. Mouwno, own Forfar, and W. B. Avamsox, 4 

“* Manufacturing tools for hewiny or cutting stone.” Dated “th June, 1863. 

This invention, in the First place, relates to a new method of manufacturing 
tools to be used forthe purpose of hewing or cutting stone, slaie, marble, and 
other substances, and it consists m the manufacture of such tools in a direct 
manner, so that when made by this method they are at cnce fit for use. The 
invention relates, in the Second place, to the employment of metallic com- 
— or alloys as the materialof which such tools are formed.—Not pro- 
ceeded with. 

1923. J. Axprrsox, Ramsbot L hire, “* Mah em ‘or 
parirg ani sptnning hard waste or cop bottoms. mm Deed ah den ake 

This invention relates to the preparation of hard waste, which the inventor 
obtains in continuous carding by dividing the doffing cylinder into two or 
more spaces forming endless belts of cards on the said cylinder, instead of 

dividing the cards across the periphery and stripping endwise, as heretofore 
| practised. The cardings pass from the doffer, and are received by rollers and 
| Coilers into the can motion and can.—Not proceeded with. 
| 1946. J. Bax, jun., Notting/am, “ Apparatus employed in the cutting off the 
| superfluous portions of threads from spots, spriys, figures, or other devices 
made on lace or other fabrics."—Dated \3th June, 1868. 

Here standards carry bearings for a driving shaft, on which are a fast and 
loose pulley, and whence motion is transmitted to a shaft carrying knife 
blades placed at an angle to its length, and radiating from it. Each blade is 
plain on one side and serrated on the other. The driving shaft also, through 
a second driving shaft, works a roller over which the lace or fabric to be 
operated upon is passed, having previously passed over another roller. Both 
rollers are covered with wire carding, and they receive the lace or fabric from 
between two other rollers, one of which is carried by bearings capable of being 
turned outwards to readily receive the lace or fabric Above the first wire 
card roller is a brush driven from the second driving shaft to raise or brush 
up the superfluous threads from the surface of the lace or fabric previous to 
its reaching the knife roller, under which it passes; it also passes under a 
on stationary knife. This knife and knife roiler are adjustable vertically 

tally, and, with the brush roller, can be raised clear of the cen 

at by a hand lever or equivalent to enable the lace or fabric to be 
a= back over the lower rollers. The lace or fabric, as it passes under the 

knife, will pass over a bar or bridge, which supports it while being cut, 
a tis drawn through the cutting machine by passing it between rollers, 
whereof the lower is driven by the second driving shaft The lace or fabric, 
when being operated upon, may be passed diagonally through the machine 
from selvage to selvage. The knives and brush collar being raised, the lace 
or _— is drawn back fora fresh portion to be operated on.—Not proceeded 
with. 
1956. W. and O. Brooxr, Manchester, “‘ Healds or heddles ”"— Dated \6th June, 

188. 

This invention relates to a mode of constructing healds in such manner that 
each eye for the warp thread will be formed of metal, so arranged that the 
flat sides of the metal eyes will remain parallel, or nearly so, with the line of 
od warp threads, and so connected or attached to the material by which they 
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in some cases, with a regulating movement in connection with the g 

by which a uniform speed is maintained by varying the admission of the 

steam, air, gas, water, or other fluid, in proportion to the amount of work to 

be done. The invention is not described apart from the drawings. 

1939. W. Yares, Duke- street, Westminster, “ Furnaces to be used in metallurgic 
dons.” —Dated \3th June 1864. 

This invention relates more particularly to those furnaces in which iron 
and steel are angle and consists in constructing such’ urnaces, or 
creepers 3 their aces, by lining in such a manner that they will be 

tter able to resist the great heat to which such furnaces are expressed in 
metallurgic operations. In constructing anew furnace, say, a rotary puddling 
furnace, the inventor forms the cylinder of a suitable mh st of wedge-shaped 
bars of malleable cast iron, steel, or wrought iron, which are secured in their 
place either by being placed inside a casing made of sheet iron, or by means 
of metal bands or rings, or in any other convenient manner; or the wedge- 
shaped bars may be attached or fixed to end plates made of malleable cast 
iron or steel, in which are made openings for obtaining access to the interior 
of the cylinder.—Not with. 

1942, La H. Dewnis, Chelmsford, “‘ Horizontal tubular boilers.”—Dated 13th 


This in invention has for its object improvements in the construction of boilers 
for the purpose of heating hot water pipes or other surfaces, and consists of a 
series of cast or wrought iron or other metal tubular rings, with blocks, 
sockets, flanges, or other connections at one or more points, by which the 
tubular rings may be attached to each other, so that any number of rings may 
be readily put together to form one boiler, each tu’ being, by pre- 
ference, wrought, formed, or cast separately; but, if it should appear more 
desirable, the whole or any two or more parts of the said boilers, which are 
in the specifications described as a separate section or portion, may be wrought, 
formed, or cast in one piece. 

1949 F. Worcester, Stoke, “ Tuyeres for furnaces.”—A communication.— 

Dated 15th June, 1868. 

The patentee claims, ro S | combinati on witha tuyere or tuyeres of an air 
chamber or box constructed and arranged substantially as and for the purpose 
described and illustrated in the drawings. Secondly, passing the air blast 
before reaching the tuyere or tuyeres through a water reservoir employed for 
producing a circulation of water through the said tuyere or tuyeres, substan- 
tially as and for the purpose described and illustrated in the drawings. 
Thirdly, the combination of a hollow tuyere or tuyeres with a reservoir, and 
water and steam pipes, and with the air chamber and part connected there- 
with, substantially as and for the yupen ¢ described. 


Class 2.—TRANSPORT. 


Including Setamead and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, cc. 

1905. W. Unswortn, Paris, ‘‘ Sail brake.” —Dated 11th June, 1868. 

The patentee claims the employment of a sail brake for stopping trains, 
either to be used singly or in conjunction with those now existing, such sail 
being raised and lowered by means of chains or cords, either by aid of one or 
more screws and winged nuts, as described, or by means of a drum and angle 
toothed pinions, in the manner and for the purposes set fi 
1928, = R. Lake. -buildings, Chancery-lane, London, “ Anchors.” 

A communication.— Dated \2th June. 1868. 

This invention has for its object the construction of an anchor which shall 
be cheap and useful, and which may be easily stowed, and can be made to 
occupy but small space when not in use, while, from its peculiar construction, 

in whatever way it may fal] on the ground or bottom, one or both arms or 
flukes will immediately take and hold. These objects are accomplished by 
placing the arms or flukes in longitudinal openings in different portions of 
the shank, and at right angles to each other, sothat the arms or flukes may 
swing out on either side by gravitation as the anchor falls, while, when not in 
use, they lie within the body of the shank. 

1947. W. Lzonwarnp, Massachusetis, U S., “ Horee collars.”—Dated 15th June, 


1865. 

This invention consists in a collar constructed with a water-proof and desic- 
cative or medicated covering where, when in use, it is to bear against the sur- 
face of a horse or other animal to which it may be applied. This lining the 
patentee usually makes of strong cloth. such as canvas or kersey, for stance, 
and a coating of vulcanised caoutchouc or gutta-percha containing sulphur, 
or other proper = the coating being applied to the cloth so as to 
adhere firmly thereto 
1955, L. B. Pucnesa, Litchfield, Connecticut, U.S., ‘‘ Constructing chairs and 

rails which form continuous rails for railroads.’— Dated \5th ye 1868. 

The patentee claims so constructing rails of iron or steel with longitudinal 
grooves and bevel faces to be put together, and their accompanying chairs, so 
that when the two sections or double rails are placed together, and secured in 
their seats, ultimately breaking joints or lapping by each other mid-way, they 
form a continous rail or jointless track for railroads for any desired distance, 
substantially in the manner and for the purposes specified. 

1958. R. Warpenstetn, and R. Ray, Manchester, “‘ Apparatus for regis 
the number of passengers travelling in or on omnibuses, dc. Dated nh 
June, 1868. 

For omnibuses the inventors employ for each journey or stage of th: journey 
a double meter for the inside, and another double meter for the outside, one 
division of each meter being used for indicating the entrance, and the other 
the de; of the passengers, and in one or more conspicuous positions they 
place deals and fingers to be used as check or tell-tales.—Not proceeded with. 


Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected 
* ing, Manufacturing, Printing, Dyeing, and Dressing 
ics, dc. 
1910. W. Hexperson, Glasgow, “ Apparatus for finishing woven fabrics.” — 
Lith June, 1868, 





This invention relates to apparatus for finishing woven fabrics of the kind in © of reducing the dross to a fine granular condition by plunging it into water 


ded and actuated that the ends or edges of the metallic eyes will be 
Seaweed from catching on the adjoining warp threads when working. 


“Ae Rowan, Belfast, ** Machinery for hackling flax, §c.""— Dated \6th June, 


The nature of this invention consists, First, ina new mode of fixing the 
hackle pins to the stocks and bars, and of attaching the same to endless belts 
or sheets passing over drums placed one above the other, so that the said 
hackle pins shall act upon the fibre at an angle of from 70 deg. to 80 deg., 
more orl ess, as experience may suggest. Secondly, in an arrangement of 
movable bars termed ons bars ; these oars are for the purpose of freeing 
the said hackles from the tow after they have operated on the fibre, thus 
abolishing the use of brushes and drums and doffing combs together with the 
costly arrangements neces: for their connection tothe machine and 
mechanism of working. Thirdly, in applying three or more guide bars to the 
upper and lower shafts which carry the drums around which the belts or 
sheets for carrying the hackle bars are placed, the object of these guides being 
to cause the hackle bars and hackles to move in a parallel line, so that the 
tension or rigidity of the belts or sheets is not depended upon alone. 

1960. T. Wurreneap, Holbeck, Leeds, *‘ Machinery for combing wool, &c.”— 
16th June, 146s. 

This invention consists in the application of nipper rollers or other holders 
to any description of combing machines known or used in,the combing trade. 
—WNot proceeded with. 





Class 4—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
ills, dc. 

1883. J., J. W., and D. S. Starronp, Nassington, near Wansford, Northamp- 
ton, ** Construction of used with apparatus or elevators for elevating 
straw.” — Dated 9th June, 1868. 

This invention consists in forming the carriages of two or more parts, and 
free to slide one within the other, or over and under each other, or any other 
suitable form, so as to be capable of being extended. The inventors prefer to 
impart mo*ion to the frames by means of racks and pinions thereon, but, of 
‘course, other machinery might be used, so that the frames may be pushed up 
close together to occupy the space of an ordinary carriage, or they may be 
extended to such a length as the trough or spout may be, and thus to wholly 
support the same. 

1893. J. and > Firtn, Belfast, ‘‘ Reaping and mowing machines.” — Dated 10th 
June, 188. 

These improvements have for their special object to obviate the necessity 
of using a crank or cranked shaft for giving motion to the knife bar, the 
irregularity of the motion imparted through the crank speedily deranging 
the working parts of the machine, and not unfrequently breaking the knife 
bar.—Not proceeded with. 

1941. J. T. Pantowr, Pimlico, London, “ Elevators and apparatus for shoveling, 
rawing, and conveying grain, &c."—DPated 13th June, 1568. 

This invention is not described apart from the drawings. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
1882. G. Howarp, Berners-street, Oxford-street, London, *‘ Manufacture of 
parquet flooring.’—Dated 9th June, 1868. 

The patentee makes a sheet of inlaid or parquetry work, and he secures 
this in any convenient manner on any ordinary flooring, so as to obtain the 
appearance of an inlaid or parquet flooring, without the necessity of removing 
such ordinary flooring. 

1899. W. Banton, B ston, Lincoln, “ Kitchen ranges.” — Dated \0th June, 1863- 

The patentee claims, First, the several arrangements of parts set foith and 
described comprising an open fire-place with one or more boilers and ovens, 
so arranged as to economise and use the heat given off from the fuel. 
Secondly, constructing the boilers with outside vertical tubes communicating 
with the top and bottom of the boilers, and which tubes, being contained in 
the flue space by the side of the boilers, will receive heat from the gases and 
flame arising from the fire, and will materially assist in heating the water in 
the boilers. Thirdly, he claims constructing the ovens with internal flue 
tubes for the passage of the heated gases, as set forth. Fourthly, forming 
openings from the space above the range communicating by suitable flues 
with an annular space surrounding the smoke pipe, for the purposeof c 
off any effluvia or vapours arising from the cooking, and conducting them 
into the chimney, as set forth. 

1903. H. Tunwen, Leeds, “ Construction of privies, ashpits, &c."—Dated 11th 
June, 148, 

The fecal matter is collected in a cistern, made, by preference, of glazed 
fireclay or earthenware, and the urine is conducted by spouts or otherwise into 
the space beneath the cistern, into which space the ashes are also collected ; 
one end of the cistern is provided with a sliding door or a plug, and the 
cisterns are placed so much above the level of the street or road that the 
contents may be drawn out by a scraper or otherwise, and collected in a suit- 
able cart or vessel. The ashpit i is not required to be emptied at the same time 
as the cistern, as the contents of the cistern are kept separate from the contents 








| 

| 

| of the ashpit. The whole system of privies and ashpits are shut up by @ 

| larger door, which is only opened by the night soil men, when the cisterns or 

| the ashpit are to be emptied. When the large door is open the cart or vessel 
to collect the fecal matter is backed in under the end of the cistern, a small 
door in the large door giving access to the pr.vies. The privies are ventilated 
by flues carried from the back of the seat, and taken up to the top of the 


with | chimney, or to any convenient part of the building. 


A commun-cation.— Dated \\th June, 168. 
This invention relates to improvements in the manufacture of bricks or 
slabs suited to building purposes from the dross of blast furnaces, combined 
with hydraulic and other limes, cements, or plaster, and it consists in a mode 


ng |, A. M. Cuarx, Chancery-lane, London, “ Bricks for building, &c."— 
| 
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THE ENGINEER. 




















hile still in fusion and incandescent, by which means the dross {s reduced to 
T fine sand vuited to the purpose described.— Not proceeded with. 
Class 6.—FIRE-ARMS. ‘ 
Including Guns, Shells, Gunpowder, Im- 


Swords, Cannon, Shots, 
plements of War or for Coast Defence, Gun Carriages, dc. 
1894, C. E. Becguany dae vata *‘ Breech-loading fire-arms,”=— 
muds invention is not described apart from the drawings.—Not proceeded with. 
1931. W. Ricnagps, “* Breech-loading fire-arms and projectiles.”” 


12th June, 1+68. 

The itce claims, as res; ‘one of the invention, the constructing 
tense Wading fire-arms mn ehieh een is closed by a ping saraiog. 
on an axis atright angles to the bore, the arranging the of the loc 
within such block, and in such manner that the movement of the lever 


handle to open the breech ‘4cocks” the lock, or it for the discharge 
of the piece. He also clatms in such fire-arms t’e arranging the extractor to 
receive its outward movement from a carried by the breech block on a 


finger 

spring stem, so that the fingeris able to pass the nib of the extractor in closing 
the breech by the outward yielding of the stem. He claims as respects another 
part of the invention, in fire-arms in which the breech is closed by a block 
turning on a horizontal axis at its breech end, the combining a striker and 
apparatus for actuating the striker with such block so as to adapt the gun to 
receive central-fire cartridges carrying their own priming. He also claims in 
such fire-arms the mounting the tumbler within the body or frame on the 
same axis within the breech block, and the arranging the hand lever which 
actuates the breech block so as also, in opening the breech, to draw down the 
tumbler and cause the striker to recede. The specification includes much 
detail, references to the drawingsibeing necessary for a full description of the 
drawings. 

1950. J. 8. Benson and J. Vox ven Porrensure, Birmingham, “ Breech- 

loading fire-arms.”’— Dated \5th June, 1864. 

This invention has reference to those kinds of breech-loading fire-arms in 
which the breech end is opened for loading and closed for discharge by means 
of a block hinged to the side of the breech chamber or shoe, and the inven- 
tion consists of the improvements described in extracting the exploded cases 
of the cartridges from the barrels of the fire-arms, and in holding the breech 
block of the fire-arms in its open or closed positions respectively.— Not pro- 
ceeded with, 





Class '7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
1886. G. Davis, Serle-street, Lincoln’s-enn, London, “ Lounging chairs.” —A 
communication. — Dated 10th June, 1868, 

The patentee claims, First, the particular arrangement of the ironwork for 
producing the inclination of the back and other movable parts ; Secondly, 
the improved mechanism for fixing the lounging chair at any desirable 
inclination ; Thirdly, the arrangement of the plank for supporting the feet or 
raising the leg cushion at will; and, Fourthly, the general improved arrange- 
ment of the various parts with regard to each other, for increasing the ease 
and comfort of the occupant. 

1887. P. Fraye. Walbrook, London, ** Har 
Dated \0th June, 1868. 

Hitherto organs or harmoniums with free valves have not proved satis- 
factory either to the performer or to the auditors, the system in use up to this 
day giving a marked predominance to the bass over the upper scale. This 
system obviates all difficulties hitherto met with in the construction of the 
above instruments.— Not proceeded with. 

1951. T. Kenprick, Bir h “Or tation of fenders.’”"— Dated \5th 
June, 1868. 

This invention consists in the ion of tal lacq d brass 
tubing with ordinary cast iron in the manufacture of fenders, the brass tubing 
being applied to the parts technically known in the trade as the ‘ bar," the 
* bead,” and the ‘‘ moulding.” —WNot proceeded with. 
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Class 8.-CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1835, J. H. Jounxsow, Lincoln’s-inn-felds, London, “ Treatment of oxide of tron.” 

—A communication.— Dated 9th June, 1868. 

According to this invention it is proposed to mix the powdered oxide of 
jron (obtained from the calcination of iron pyrites) with small coal, and to 
agglomerate the mass by the addition thereto of tar, the whole being pressed 
into bricks, or blocks, by suitable machinery, such as is employed in the 
manufacture of ar‘ificial fuel—Not proceeded with, 
1°92. C. W. Stemens, Great George-street, Westminster, London, ‘* Manufac~ 

ture of cast steel.” —Dated 10th June, 1468. 

This invention relates to a previous patent granted to the present patentee, 
dated 21st of August, '867. The details of the invention are too voluminous 
to admit of our quoting them here. 

1909. E. A. 8. Souruny, Lanark, “ Utilising oleaginous acid waste.”—Dated 

11th June, '868. 

This invention has for its object the utilising of the acid waste which is 
deposited or precipitated on treating any hydrocarbon oil with sulphuric acid, 
and which acid waste is also sometimes termed acid tar, and pitch, or acid 
sludge; and the invention consists in suitably heating the waste, so as to 
throw off the sulphur compounds in the form of sulphurous acid gas, which 
may be used as such, or be converted into sulphuric acid in the usual way.- 
Not proceeded with. 

1912. W.E. Newrow, Chancery-lane, London, ‘‘ Cement applicable to china, 

é&c.""—A communication. — Dated 11th June, 1868. 

To make the cement, take, say, one pound of white glue, which soak in 
soft water till the glue is dissolved; then add one quarter of a pound of 
isinglass, and one quarter of an ounce of pulverised gum arabic, one quarter 
of an ounce of gum Tragacanth dissolved in water, six ounces of white lead, 
one-sixth of an ounce of bleached gum shellac dissolved in alcohol; after 
which should be added to the whole solution half a pint of alcohol and one 
ounce of best glycerine. The cement or mixture thus produced should be 
bottled while warm, and the bottle afterwards suitably corked or stopped.— 
Not proceeded with. 

1920. A. L. Hewry, Trafalgar-square, Charing Cross, London, ‘‘ Treating 

quartz, &c.""—Dated \2th June, 1868. 

This invention consists in converting silica or silicates, such as are found in 
nature, and such as have been produced artificially, in Iphide of calcium, 
by treating them in the way described, with sulphur or compounds of 
sulphur, and then in heating the sulphide of silicium with water or steam, 
whereby the sulphide is d posed and the silicium converted into a 
hydrate of siJica which is soluble in hot water, and is ready for use in the 
arts and manufactures, as described.—Not proceeded with. 


1921. A. L. Freury, 7rafalgar-square, London, Apparatus for treating gold 
and silver ores.”’— Dated 12th June. 1868. 

This invention consists in mixing powdered gold or silver ores: with a pro- 
portionate quantity of fluoride of calcium, natural, or such as is artificially 
prepared, or of any other fluorine salt or acid, and ex sing this mixture to 
the combined action of steam and carbonic acid. decomposition of the 
mineral results and a milky solution is obtained, from which the mechani- 
cally-suspended gold is abstracted by passing the liquid through a bath of 
mercury or other suitable menstruum. The refuse mineral solution is used as 
a cementing liquid or base for paint in the way and for the purposes 
deseri proceeded with. 








1922, J. Gray and R. Wetn, Glasgow, “‘ Treating ores."—Dated 12th June, 
a 


1868. 

This invention has principally for its object the obtaining of steel from iron 
ores and from crude metal, but it is also applicable for obtaining from their 
ores copper, tin, and lead, or for refining these metals. The invention com- 
prises certain means for drawing off phosphorus, sulphur, silicon, boron, and 
other impurities, in a more effectual and economical manner than heretofore. 


1932, C. Humrrey, Southwark, London, “ Flexible compound applicable to 
and Pp — Dated 8th June, 168. 

In the manufacture of stearic acid from neutral oils and fats by 
known as the acid s, a large quantity of residuary pitch remains in the 
stills after the volatile fatty acids have been distilled over. Each different oil 
or fat, when submitted to the acid process before mentioned, will leave a 
different residue, though all similar chemical id may ployed for 
the purposes of this invention ; but the inventor prefers the pitch resulting 
from the acidification and distillation of palm oi]. To render these products 
or pitchy residues flexible and soluble in any ordinary solvents, such as 
turpentine, naphtha, petroleum, or coal oil spirits, or mixtures of the same, 
‘he mixes them with the residuary pitch obtained in the distillation of the 
‘orude oil or tar obtained from boghead and other oil-producing coals. Any 
of these may be used with success, —Not proceeded with. 

1937. W. Mutier and G. Excient, Zarls-court, London; ‘‘ Apparatus for 
~< eooling beer, &c.”— Dated 1+th June, 1868. 

This invention is not described apart from the drawings. 

149, Matsrer, Pall Mall, Westminster, “ Compounds for cleaning gloves.”— 

~ “Dated 4 





13th June, 1868. 

This mixture or compound is made by immersing fatty acid, dry soda, and 
‘chloride of sodium in wa.er for ahont th‘-ty-cix nours, bv then bringing the 
Inixture (by a grinding mill or otherwise) to tne consistence of cream or paste, 
then adding spirits of wine, and, finally, submitting the mixture a second 


what is | 


1944; "Pham, Ceibereel, “Tons efertiaey Wh" Datel 18h June, 
8. 


Here the inventor prepares new brocatel colours from mica (biotel 
™ 80 called cat-silver. this he takes the raw material 
which, when mixed with earthy or iron he Pp and 

or boiling in hydrochloric acid: It is next freed by 

wash acid that may adhere to itand then dried. The mica thus 

i stag hed ts adr “hea f one Bee nae & beautiful silvery 
glitter. ‘It is ground down when in a wet state between 


into variously-sized lamine, which are sorted by being h a sieve 

or sifting machine, and numbered according to the di t sizes. The silver 

colour thus may be variously tinted by a combination with different 

colours.—WNot proce-ded 2 

1948. L. 8. Toommasstn, Paris, “‘ Apparatus for producing combustible and 
inating gas.” — Dated \5th June, 1868. 


The subject of the present invention is a combustible and lighting gas, or 

carburetted hydrate of oxyde of sypil, the chemical formula of which is 

C6 H® O¢ HO, that is to say, it six equival of sypil, eight equi- 

valents of hydrogen, six equivalents of oxygen, and one equivalent of water. 

It is produced by sim ul ly casting on incalescent coke contained in a 

retort heated to a red heat, first, a mixture of water and gly , and, 

secondly, a jet of olive oil, or cart d hydrogen, the proportions of which 
would vary according to the degree of richness or of lighting power desired.— 

Not proceeded with. 

1953. C_ Humrrey, Southwark, and W. 8. Wernsrer, Brunswick-square, 

London, ‘* Waterproofing paper, &c.""—Dated 15th June, 1464. 

By this invention the patentees make the paper waterproof by first satu- 

rating the paper itself with any suitable waterproofing solution, and then 

removing the superfluous solution from the surfaces of the paper by passing 
it between a pair of wiping surfaces constructed and arranged substantially as 
described. 

1954. W C, Srxtuar, Cornhill, London, R. G. Stuuar, Upper Norwood, and 
G. Wiener, Ca: ell, ** Deodorising and purifying sewage, &c.""— Dated 
15th June, ‘868, 

Here the patentees add to the sewage to be purified a mixture consisting of 

the following ingredients, viz., alum, blood, clay, magnesia, or one of its 
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Pp y pi , the carbonate or the sulphate manganate of potash, 
or other pound of ig , burnt clay, otherwise known as ballast, 
chloride of sodium, animal ch al, vegetable ch 1, and gnesi 
limestone. Of these sub the Z c d, the burnt clay, 


chloride of sodium, and magnesian limestone may be omitted, and it is not 
essential that both animal and vegetable charcoal should be used. If any 
of the ingredients named should, from any cause, be present in sufficient 
quantity in the sewage, it may, of course, be omitted from the mixture. 
The proportion in ahich the ingredients are to be used vary according to the 
nature of the sewage to be purified. 


Class 9,-ELECTRICITY.—None. 





Class 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


1821, J. H Jounson, Lincoln's-inn-fields, London, “* Decorating walls, &c."— 

A communication. —Dated 3rd June, 1468. 

This invention consists in decorating the walls of rooms with a material 
composed of veneers or or d papers ted on muslin or stiff paper, 
the said material being secured to the wall in strips, panels, and other figures, 
by tacking the pieces by the edges only to the walls, and covering the joints 
between the pieces with mouldings which form part of the decoration, all as 
described. The main object of the invention is to dispense with the usual 
process of paper hanging, and to establish a system of decoration which can 
ve carried out by an ordinary carpenter. 

1867. D Fosrzr, Sheffield, ‘‘ Casting various qualities of metals in the manu- 

facture of anvils.”—-Dated 4th June, 1868. 

The patentee claims forming the wearing or resisting surfaces or parts of 
anvils, hammers, projectiles, railway crossings, dies, or other articles, of the 
combination or mixture of metal described in the specification, when such 
articles are cast partly in iron, and partly in steel, substantially as de- 
scribed. 

1832, F. Scuarer, Piccadilly, London, ‘‘ Appliances for holding a stick of seal - 
ing-wax.”"—Dated 4th June, 1%68 

The object of this invention is to avoid the inconvenience caused by putting 
a stick of sealing-wax on the table or other surface after sealing a letter, some- 
times adhering to the table. The invention consists of an appliance for hold- 
ing the stick of wax, the appliance being formed with a foot so that it will 
stand on a table.—Not proceeded with. 

1938, N. Satoman, Ludgate-hill, London. ‘‘ Mounting photographic and other 
pictures.” —A communication,— Dated 4th June, 1868. 

In applying this i tion to give publicity to patterns and advertisements, 
the inventor states it will be a material object that the article produced to 
contain the same, while it admits of being freely distributed among pro- 
spective customers, shall have an attractive appearance sufficient to create a 
desire for a careful examination of the same, and be suitable for admission to 
the pocket, but in the mounting of articles for sale (as photographs) a more 
costly manufacture of mount may with advantage be adopted. 

1842. A. M. Cuark, Chancery-lane, London, ‘‘ Combination locks,’"—A commu- 
nication,— Dated 5th June, \»68. 

This invention is not described apart from the drawings. 

1843. J. Pace. Birmingham, “ Cork screws.’’— Dated 5th June, 1868. 

@n the shaft or shank of an ordinary shaped corkscrew the inventor places 
a metal collar, which works up and down by means of a screw cut upon the 
shaft in the reverse direction of the twist of the piercing worm, a correspond- 
ing female screw being cut within the collar. e also attaches to the shaft 
the usual bell-shaped frame, the neck of which moves freely (without screw) 
up and down the shaft between the collar and piercing worm. The upper end 
of this frame neck, and the lower end of the collar, are pierced with ratchet 
teeth or claws fitting each other. In using the corkscrew the collar is placed 
at the end of the shaft nearest the handle, so that when the worm has pierced 
the cork the ratchet teeth of the collar are brought into contact with those of 
the frame neck, and by continuing to turn the cork is drawn by the reversing 
action of the screw on shaft.—Not proceeded with. 


1829. A. Prince, Trafalgar-square, London, ‘‘ Metal castings.""—A communi- 
cation — Dated Sth June, 1868, 

The patentec claims the improvements in the manufacture of metal castings 
by means of the application to the wrought metal of a coating of nickel, or 
other metal possessing the requisite resisting properties to the effects of molten 
cast metal in contact therewith, whereby the wrought metal is protected 
from the hitherto injurious effects of the cast molten metal in contact with the 
wrought metal in the mould, substantially as and for the purposes specified. 


1859. H. A Bonnevitxie, Sackville-street, Piccadilly, London, ‘* Apparatus 
Sor levelling and measuring distances, altitudes, and angles.” —.A communica- 
tion.—Dated th June, 1868. 

by inyention is not fully described apart from the drawings.—WNot pro- 
ce with. 

1861. G. Maw, Benthall, Brosely, Salop, ‘‘ Manufacture of garden tallies, or 
plant lab. ls, or markers.” — Dated eth June, 1868, 

This invention consists in making the above of burnt earthenware com 

of pulverised clay by Prosser’s process. The blank forms so produced may be 

either glazed or left plain, and they may be lettered or inscribed by thé ordi- 

nary ess of earthcnware and porcelain printing, printing or writing with 
enamel, or other colours, either upon or beneath the glaze. 

1862. A. V. Newton, Chancery-lane, London, ‘ Storing and measuring petro- 
leum, &c.” _ A communication.— Dated 6th June, 1868, 

This invention is not described apart from the drawings. 


1864. G. FinneGan, Dublin, ‘‘ Hand saw machines.”’—Dated 6th June, 1868. 
The patentee claims the mode of arranging the parts of a band saw machine 
in such manner that the saw is caused to cut in a horizontal plane, whilst the 
timber to be cut is fixed to the upper surface of a travelling solid bed or table, 
substantially as shown and described. 
1871. A. M. Crank, Chancery-lane, Lordon, ‘‘ Machinery for forging and 
shaping metals.”"—A communication.— Dated 6th June, 1865. 
This invention is not described apart from the drawings. 3 
1872, G. Watson, Commercial-road, and W. J. and 8. T, Baker, Southwark 
ae <3 “« Artesian tube well and lifting force pump.” —Dated 
ty ‘une, 1868. 


The patentees claim the construction and use of artesian tube wells and 
lifting force pumps, the former with fluted or grooved penetrator, with or 
without punches or drills, or jointed, and the latter with the peculiar arrange- 
ment of the parts of the valves, and the arrangement for working the pumps, 
all as described and illustrated in the drawings. The driving nut also is 
claimed, and the particular arrangements as illustrated, 


-_ D. Gecsne, Newton Moor, near Hyde, Cheshire, ‘‘ Locks.”—Dated 8th 
‘une, 1644. 
This invention relates to that class of locks in which tumblers are_used, and 


consists, in the first place, in making the faces of the tumblers agafhst which 
the stump works of a peculiar shape, the effect of which is that, should 











ie to the action of the mill. 


se war he og against the bolt so as to tend to force it back, the stum 
nstead of merely bearing against the faces of the tumblers so as to retain 





Here the inventor proposes to employ the tonic bitter extract of orange, or 
other similar tonic extracts from flavoured fruits, and to mix therewith a syrup 
in such proportion to suit the taste; eompounded ' 
be placed in bottles. or strong after which filtered 
water is forced in by means of the cone, the “bottle is 
corked and secured,— Not proceeded with. 





ase 4 Hussanp, Manchester, “ Ventilating hats, &c."—Dated 
' ‘This invention consists in 

other coverings for the head by an 
inside of the band and the leather or 


for the admission of sir into hatesor 
ed channel or shaft g 
or other band lining. 


1877. F. F. Benvenuti, Swansea, “‘ Inkstand”’—Dated 9th June, 1868. 
consists 


This invention certain im 
inkstands, by means of which the liquid is maintained at any desired level, 
whilst, at the same time, it is in a pure and fluid state, and cannot 
be spilled, in waatever position the inkstand may be placed.—WNot proceeded 


sate aa, Birmingham, “‘ Moulds for casting metallic articles.’ —Dated 
‘une, 1868, 
This.invention consists in marking the moulds of thin or sheet —o steel, 


or other suitable ductile metal, in the following manner :—The entor 
forms dies of steel, or other hard metal, in any known or convenient manner, 


vements in the construction of 


and so ed in number, form, size, and configuration that thin or sheet 
metal stamped or in the same shall, when all the or shells are 
together, represent in the interior the reverse of the article proposed to be cast 


herein, Into these dies he presses or stamps thin or sheet iron, steel, or 
other suitable ductile metal in a heated, or partially heated, or in a cold 
state. 
a J.T. Lapyman, Rochdale, ‘‘ Apparatus for working wood.”—Dated 10th 
‘une, | 

This invention consists, mainly, in an improved construction, combination, 
and arrangement of various tools or cutting instruments for working wood in 
one and the same machine, and refers more particularly to that descri, of 
machine known as the general joiner. The invention comprises much detail 
which we cannot produce here. 


1891 J. Canter, Strand, London, “ Portable closet.”’—Dated 10th June, 1868. 

The invention consists in constructing the seat of, or for a commode, or 
water-closet, in pieces, and hinging or jointing them together, so that they 
may fold or pack into a small compass.—WNot proceeded with. 


1895. A. M Cuarx, Chancery-lane, London, “ Pipes used for smoking.” —A 
communication.— Date i 0th June, 1868. 

The patentee claims, First, the application to pipes of an imitation lighted 
cigar, for the purpose of simulating a cigar and holder. Secondly, he claims 
the particul ig and mode of fitting the artificial cigar to the 
pipe, for the purpose of removing it when desired, as described. 


1896. H. A. Bonnevitxe, Sackville-street, Pic adilly. “A new and improved 
apparatus for shuffiing and dealing cards.” — Dated \0th June, 1868. 

This invention relates toa new and improved apparatus for shuffling and 
dealing cards, and consists ina box made of wood or any other material, 
combined with a clockwork movement. This box, having the width, or 
thereabouts, of a pack of cards, twice its length, and about three times its thick- 
ness, is divided at the middle transversely by several steel or c r wires 
fixed in its sides at certain distances from one another. The cards, being put 
into the box furnished with a lid, are shaken in the direction of its length, 
and are thus shuffled by being divided and separated by the ‘ransversal metal 
wires. The shuffling of the cards being effected by inclining the box, they 
are all brought forward to the front part of the box, and pressed towards the 
upper part thereof by means of a spring placed at the bottom of the box, and 
which is set free by the hand against a cork or wooden roller, covered 
or not with cloth or caoutchouc. This roller receives a rotation movement 
from the clockwork placed in an envelope fixed on the upper extremity of the 
box by means of ordinary gearing, and this rotation has for its object to carry 
away and in succession push outside all the cards through an opening or 
slot at the end of the box. 

1897. C. P. J. L. Teamwer, (des Chenes) Villie-Morgon, France, “‘ Apparatus 
Sor herting wine, &c."”—Dated \0th June, 1848 aa " = 
This invention is not described apart from the drawings. 


1898. W. F. Proctor, Glasgow, “ Embroidery apparatus to be applied to 
sewing machines.” —A ication. —Dated \0th June, 1968. 

This invention relates to the application to sewing machines of the ordinary 
construction of automatic apparatus, by means of which braiding threads ma 
be lapped around the vertical needle, and made to cross each other in suc’ 
manner that they may be held down on the face of the fabric to be orna- 
mented by means of stitches formed by the needle thread. The arrangement 
admits of modification. 


1900. C. R. E. Gruss, Bow-lane, Cannon-street, London, ‘Match box.” —Dated 
10th June, 1865. 

The box may be formed of thin metal, but, by preference, the inventor 
makes use of paper or pasteboard. Supposing the body of the box to take the 
form of a round or oval tube (which will commonly be the shape he employs), 
he closes opposite ends of the tube by fitting thereto hinged lids, which 
lie flush, or nearly so, with the periphery of the tube, and he insures the - 
closing of the lids by connecting them together internally by a band of india- 
rubber compound. The tension of the rubber will keep the lids closed and yet 
allow of access to the box at either end, which will be a great convenience 
when the box is used for carrying double-ended fusees. Friction surfaces for 
o ignition of matches may be prepared on one or both of the lids of the 

x. 

1901. T. E. Witiitams, Newport, Mi , “* Pots employed in the manu- 
JSacture of tia and other plates.” —Dated \0th June, 1863. 

This invention consists in the peculiar shape or formation of the 
pots, whereby their strength and durability are greaily increased without add- 
ing materially to their weight or cost. Instead of making the improved pots 
square or rectangular in their cross section with straight sides, as such pots 
have hitherto been constructed, the patentee makes them with curved corners, 
or with curved sides and corners, the interior of the sides being either convex 
or concave according to the nature of the work for which the pots are to be 
used. The said pots may be constructed of iron, clay, or other suitable 
material. 
1902, W. H. 

June, 18 

This invention has for its object the prevention of the corrosion and leakage 
of gasholders, gas purifiers, and other apparatus used in the manufacture and 
distribution of gas for illumination. The invention consists, First, in coati 
or covering with lead, or an alloy of lead, the wrought or cast iron of which 
the said gasholders, gas purifiers, and apparatus are made so as thereby to protect 
the said wrought or cast iron from the corrosive action of the sulphur and 
other matters contained in the gas. The invention consists, Secondly, in the 
methods of forming the joints of gashold and app used in the 
manufacturing and distribution of illuminating gas, composed of plates or 
sheets of iron. 

1906. J. RopcErs, Hunslet, near Leeds, “ Bands for driving machinery.'"—Dated 
11th June, 1868. . 

The objects of this invention are, First, to produce driving belts, straps 
or bands of greater strength and lightness than those in ordin use; 
Secondly, to avoid the annoyance arising from the stretching of ordinaty belts 
when in use; and, Thirdly, to obviate the necessity of stretching new belts 
before use. — inventor accomplishes these results by several means.—Not 

with. 
1908, S. J. Panis, W. D Drummonp, and D. Ham anchester 
** Valves.” — Dated 1\th June, 18>. nophys 

This invention relates to valves which open and close to control the passage 
of liquids or fluids, and is designed for the purpose of diminishing or remoy- 
ing the pressure thereof, and, consequently, the effect of such pressure on the 
seatings or frictional surfaces of the said valves.—Not proceeded with, 

1911. W. Campnrry and Co., and A. UmBack, Selly Oak, Worcester “ Sewing 

inachines.'—Dated Lith June, 1868. sees sp lat ° 

s invention consists, First, inso making or arranging sewin 
the patentees combine the main cam with the fly wheel and for cay alr 
ing foot or hand motion to thejsame, the combined cam and fly wheel working at 
rigut angles with a bar that carries the shuttle, and which said bar is actuated 
by the cam on the periphery of the fly wheel, and is supported in its work by 
a strong bed bar, cast, formed, or otherwise made with the principal frame or 
body and top arm of the machine, the said shuttle bar carrying the shuttle as 
before stated, rendering a shuttle race unnecessary. The bed bar before 
referred to they enclosing with a piece of drawn or other tube, which 
may be of any desirable section, or otherwise, to suit various hands or 
description of work. Secondly, the improvements relate to the tension and 
means of regulating the same, which consists of a thin dise of metal serrated 
or divided around its edge, each divisional part being alternately spread out- 
wards, so as to form a groove for the thread to ride on, and the serrated disc 
moves on an axis in i t Jar position by a washer, front and 








rele. 





Westwoop, Dudley, Worcester, ‘* Gasholders, &c.”—Dated th 








pported ii ry 
back, and regulated by a screw and spiral, or other spring, the presence o} 
which against the front washer regulates its action. Thirdly, 4 aw ahd 
india-rubber around the groove of sewing machines and driving wheel of the 
machine stand, in which the gut or cord works for the purpose of deadening 
the sound, as well as for the advantage of its contraction and expansion, and 
ges to the gut or cord while at work. And, Lastly, the general eombina- 

on. 


1914 A. E. G. Tuewarp, Leicester-square, London, “ Apparat effecting 
Pe prev ae of fuel” —Dated \\th June, 1865. P ret rt 
¢ great length of this invention ludes our ting it here’x 
sce ee eaten oon ere eoeeeee cu Sunny ee eon 
1915. F. Wanner, Jewin-crescent, London, “ Obtaining wat:r."—Dated 1th 


June, 1868. 
The inventor forms a bore hole in the earth, and lines it with a light metal 
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ceive screws or their equivalents provided thereon or therein by external and 
internal by the aid of an india-rubber mandril or plug, the plug being 
in combination with internally screwed dies or matrices made in two parts 
and to follow each other, with a view to facilitate the release of the caps or 
covers therefrom after they have been shaped, as well as for operating upon 
them with greater rapidity. 

1919. J. H. Jouxsow, Lincoln’s-inn-fiel’s, London, “‘ Miners’ safely cages.” —A 

communication.— Dated 12th June, 1868, 

This invention relates to certain peculiar b i or arrang ts of 
mechenism for arresting miners’ safety cages, lifts, or other like hoisting 
apparatus in their descent when the hoisting rope or chain breaks, and consists, 
essentially, in bringing into action the arresting mechanism of the cage or 
lift by means of a counterweight in tion with the hanism by which 
the cage or lift is arrested in substitution for springs. 

1925. L. and A. Pyxe, Holborn, London, “ Shirt studs.”"—Dated 12th June 
868 








1868. 

Here the inventors propose in lieu of the ordinary back of the stud that at 
the end of the neck of the stud or button a back shall be fixed, so as to fold 
down or lie against the neck on hinges or movable joints, so that when re- 
quired to pass through the hole of a shirt or button hole the two halves form- 
ing the back may fold down, and after passing through to open flat, and thus 
jorm a back and securely fix the stud in its place —No« proceeded with. 

1926. J. W. Curmore, Holloway, ** Apparatus for cooling liquids.’ —Dated 12th 
June. 1868. 

The First part of this invention consists in the construction of refrigerators 
particularly applicable to the cooling of liquids generally, such as water, 
wines, but more especially to the cooling or iceing of beer as it is drawn from 
a beer engine. The Second part of the invention consists in uniting the pipes 
or tubes for supplying the apparatus with liquid, or for withd awing it there- 
from, by means of a metal clip slipped over a piece of flexible tubing passing 
over the ends of the pipes to be joined; the said clip is provided with flanges 
which are pressed together and held by a nut or screw, so that the clip holds 
the flexible tubing securely to the pipes. —Not proceeded with. 

1927. N. D. Spantatt, Liverpool, *‘ Apparatus for burning hydrocarbon oils.’ 
—Dated '2th June, 1868. 
This invention is not described apart from the drawings. 


1929. S$. S: Bent, Porchester, New York, U.S., “ Pouliry houses or coops.”— 
Dated 12th June, 1968. 

The object of this invention is to make the coop or house, the nests, and the 
feeding pans, wholly or partially of iron, in such a manner as to insure 
cleanliness and freedom from the lice and vermin usually found upon chickens 
and other poultry, and at the same time to protect the poultry from rats, foxes, 
and other animals.— Not proceeded with, 

1930. C, Rostaine, and E. Vivet, Parts, “ Material suitable for making 
steam, water, and gas-tight join's, &c.”—Dated 1ith June, 1868, 

This invention has for its object an improved material suitable for making 
waterfand gas-tight joints, and for similar uses. The patentees take two sheets 
of wire cloth, of. any suitable dimensions and metal, such as iron, copper, or 
brass; they place bet ween them a sheet of lead, and pass them together through 
tollers, so as to press the wire cloth into the substance of the lead, and thus 
form of the whole one and the same body; other suitable means may be re- 
sorted to for combining the wire cloth and the lead. The material thus made 
is placed and passed between the parts or junction of any app for sus- 
taining pressure, such as steam, liquid, or gas pressure, and for preventing the 
egress or ingress of such steam, liquid, or gas. 

1933. J. Torz, Manchester, “ Lathes for turning, &c.”—Dated 13th June, 
1868 





The object of this invention is the construction of lathes for turning or manu- 
g in an automatie manner from sticks, rods, or blocks, i in 
the lathe, articles or bodies of regular and irregular forms, including wooden 
boxes, thread spools or bobbins, tassel moulds, and other articles or bodies of 
a hollow or solid character, and the invention consists in means and arrange- 
ments for effecting this object. 
1935. C. Wurrenouse, Bridgtown, near Cannock, “ Boring bits and augurs,’ 
Dated. \8th June, 1868. 
This invention consists in making boring bits and augurs of aforked shape frame 
or hollow barrel, open on opposite sides, the said frame or barrel being either 
lel or taper, and providing the nose or acting end ef the said frame or 
arrel with a helical blade or cutting edge, or helical blades or cutting edges, 
and either with or without a central worm or point, or leading point, whether 
the said nose end be convex, flat, or pointed (substantially as described and 
illustrated). Also in making the boring bit or augur of a half forked frame 
or barrel, with a helical blade or cutting edge at the nose end, and either 
with or without a central worm or point (substantially as described and 
illustrated. 
1952. J. H. Jonwsow, Lincoln's-inn-fields, London, “ Zincing baths.” —A com- 
munication. — Dated 15th June, 1868. 

This invention relates to the zincing of articles, of iron or other metal by 
immersing them in molten zivc, and consists of a zincing bath composed of an 
outer casing of iron lined with copper or equivalent material for preventing 
the f of a dross from the iron and zinc which tends to 
iron vessel and — @ great portion of the zin¢ unfit for coating purposes. 





‘une, % 
The object of this invention is to facilitate the sinking of cylinders or caissons 
for the foundation of bridges and other works where ground has to be removed 
from below the level of water, or for shafts.or other similar excavations 
where earth has to be raised vertically, also for excavations where earth has 
to be raised for docks. canals, or similar objects: The nature and description 
of the invention consists in the application of an endless chain of buckets, 
driven and carried by apparatus fixed on «4 turntable, which is made to rotate 
upon a foundation plate ay aes! fixed on the top of the. cylinder or 
caisson to be sunk, or over shaft to be excavated. In operation the 
apparatus has to be removed when a length of cylinder has to be added, and 
extended to the required length when replaced. 
1961,,5,.4. and J. Booru, near Leeds, ‘‘ Apparatus for the cutting or 
yieds of sline, &c.'—Dat-d 16th June, 1868. 
This inv relates, First, to when using lever holders for the cutters 
used inthe cutting or dressing of stone, to giving motion to sach cutters by 
mechanical.means, so that the opposite sides ot cutting edges of them may be 
used Sprepe a Secondly, the improvements relate to means of giving sup- 
rt to thin of stone during the action thereon of the cutters. Thirdly, 
improvements relate, when series of tables carrying stone to be cut by 
suitable cutters are caused to travel round acentre of motion to 


carrying stone during the cutting thereof y 
cutters, The invention is not described in detail agar from the 


Pe, M. Demmar, “Dial or indicating needle case.”—Dated 17th June, 
This invention is not describ-d apart from the drawings. 


‘". BIRMING TAM AT WORK. 
(From 0... mon Correspondent, ) 

Tue festivities of Christn: s-tide have been well sustained this 

ear by the working people of Dirmingham and the Black Country. 

The factories and workshops remained closed until Wednesday 

evening, but nothing comparatively will be done this week. 





of the merchants and manufacturers are now taking stock, an 
those who are not so engaged are busy in ge' out new patterns 
or price lists rather than in executing orders. facilities. intro- 


duced into the manufacture of light hardware the last few years 





as apprentices or workmen in a manufactory which itself 
has been established within twenty-five years. Only an ap- 
proximate estimate of the numbers of the persons employed 
in this trade can be given; but the best estimate we can form 
of the total bers is as follows :—Masters, 500 to 600 ; jewellers 
proper, 3000; silversmiths, 1000; gold and silver chain makers, 
1500 ; gilt toy makers, 1000 ; box makers, die-sinkers, &c., 1000 ; 
being a total of 7500 workpeople. Allowing the moderate number 
of three to each, it gives upwards of 20,000 persons supported by 
this trade alone. The total value of gold used in the manufacture 
of jewellery in Birmingham has been estimated at £600,000 to 
£700,000 yearly, and the silver at £100,000 to £150,000, Alto- 
gether the value of gold and silver consumed in Birmingham in 
these manufactures per annum is at the least one million pounds 
sterling ; the precious stones and their imitations at a quarter of a 
million pounds more. The term “‘ gold,” as understood in the jewel- 
lery trade, must not be taken to mean pure gold, which is 
never used; the standard gold, as used in the coin of 
the realm, has 22 parts pure in 24; watch-cases have 18 parts 
in 24 pure; and the usual quality of goldwork made and 
sold here and elsewhere is alloyed with 9 parts of inferior metal in 
24. As might be expected, considerable quantities of the latter are 
produced with a yet larger amount of alloy. It is due t» this fact 
that Birmingham wares have been described as practical illustra- 
tions of the homely proverb, “‘ All is not gold that glitters.” 

The metal ware trades of Birmingham are steadily improving, 
and a further advance in price early in the new year is anticipated. 
The makers of brass lock furniture report a fair supply of orders on 
account of the opening quarter, notwithstanding the in 
demand for china, glass, and wood furniture, both for rim and 
mortice locks. 

The needle trade at Redditch is in a healthier condition than re- 
ported for some time past. Over 8000 workpeople now have 
steady employment in the town or district in the manufacture of 
needles alone. Perhaps no branch of industry in the Midland 
hardware district presents so remarkable a subdivision of labour as 
the needle trade, one of these articles having to pass through 
no less than seventy pairs of hands in the process of 
manufacture. Several important mechanical improvements have 
characterised the history of the trade during the past thirty years; 
but in each case considerable opposition has been offered by the 
workmen to any ‘‘new-fang eme.” Of these the most 
important is perhaps the needle-pointing machine, an English 
invention, at present only partially used in the district. A grooved 
grindstone revolving at great speed is employed to grind the end 
of each wire into the desired shape. To this grindstone the wires 
are applied from an incline plane, on which a number are placed 
ready cut to the length required. By means of a dise surrounded 
with caoutchouc, revolving slowly in a direction transverse to the 
grindstone, a continuous supply of wires rapidly following one 
after another is supplied to the stone, and the same disc causes the 
wires to revolve whilst being pointed. Another important branch 
of industry in Redditch is the manufacture of fish-hooks, employ- 
ing about 600 workpeople. 


There is every probability of a good demand for South Stafford- 
shire iron castings in the new year. Heavy iron pipes are not yet, 
however, in much request. Machine castings of all descriptions 
maintain a very fair, though not yet an average, inquiry. 

For wrought ironwork, such as bridges, boilers, girders, and- 
tanks, the South Staffordshire district has within the last 
ten years acquired a considerable reputation, the trade having 
within that period more than doubled in extent. The makers 
here, however, experience more and more the consequences of the 

¢ rivalry of the Cleveland district, where, owing to the prox- 
imity of the sea, the cost of freightage on export orders is reduced 
to a minimum, 

Some attention is being directed in this district to the 

ity of American fine cast wares, as contrasted with those 
of English make. It has for years been admitted in this country 
that for delicate finish and y of production the iron 
castings of America (northern states) are unequalled in the whole 
world, Such articles, for example, as locks and bolts produced 
there are cast to such a nicety and exactness as not to require the 
finishing touch of a file, known in dngland as the “ smoothing 
rocess,” When they leave the mo they are ready for the 
om eal and ‘‘ putting together ” such articles as locks is a process 
rendered so easy by the casting of the parts that an experienced 
workman can make a gross day with ease. As to security or 
stability, there is of course little to be said in favour of American 
door fastenings, but for cheapness they certainly bear the palm. 
Itis at length to be decided whether English producers cannot 
compete with the Americans even in their own ial features of 
manufacture, and with the disadvantage of a heavy tariff, for the 
, arnenen is being taken up with —e several enterprising manu- 
acturers in various parts of the Black Country, 











A NEW hse has been found for petroleum refuse, which promises 
to be highly advantageous to colonists in Canada. By sending a 
stream of air by means of an air pump through a cask of petroleum 
or paraffin refuse, it becomes charged with the vapour from the 
petroleum, and burns with the brilliancy of ordinary gas. 
that is required is to store the vapour in @ gasometer when it is 
ready for use. Canada papers state that this new mode of illumi- 
nation is in very oun use in that country. 


THE MANUFACTURE OF WATCHES AND CLOCKS,—A most interest- 
ing and instructive little work, describing briefly, but with great 
clearness, the rise and progress of watch and clock making, has 
a heen published by Mr. J. W. Benson, of 25, Old Bond-street, 


Westbourne Grove, and the City Steam Factory, 58 and 60, | 


Ludgate-hill: The book, which is profusely illustrated, gives a 
full description of the various kinds of watches and clocks, with 
their prices, and no one should make a purchase without visiting 
the above establishments or consulting this truly valuable work. 
By its aid persons residing in an t of the United Kingdom, 
India, or the colonies, are enab! to select for themselves the 


.| watch best adapted for their use, and have it sent to them with 





nea safety. Mr. Benson, who holds the tment to the 
mney Wales, — is pamphlet to any on —* 

postage stam we cannot too strongly recommend it to 
the notice of the inkediting puscheaen-LADeet. 


be occupied in sneha In some cases the puddlers, but not 
the mi nm, have resu In those instances masters are maki 
puddied bars for future use in the pile, in anticipation of the 
increased demand which it is believed will spring up early in the 
new year, for when the mills are fully on the puddlers can only 
keep them a-going, without getting at all ahead. Orders are 
greatly needed in the mills from which iron of the heavy kind— 
rounds, squares, angles, and plates—are sent away; and it is now, 
unfortunately, no exception to find three mills standing at one 
works. This is not the case where the makers are of the first 
repute in the merchant iron department; there activity is 
observable all round. The same remark applies to thin sheet mills. 
In these a good order will keep a mill on a great while, as may be 
imagined when it is remembered that two and a-half tons only can 
be finished per turn. 

The quantity of work done has been becoming less regularly for 
the past four weeks, and the irregularity of work is now, there- 
fore, conspicuous. But no one believes that this state of things is 
more than temporary, and men and masters alike look forward 
very confidently to an improved demand at an early date. Prices 
are easier in a few directions, whilst in others rates are very firm, 
and it is reported that in some kinds the money obtained is above 
the “list” range. Such last-named instances are, however, 
believed to be very rare. 

The inquiries now upon the market include, amongst others, a 
further want by the Government of the Chilian Republic of about 
2000 tons nearly all finished iron, in the proportions specified in 
the advertising columns of Tae Enotneer, for the erection of 
three additional customs warehouses at Valparaiso, 

Gas and waterworks requirements are likewise being expressed. 

The firms engaged upon railway work are tolerably well off, but 
they expect to be more active as the year advances. In the com- 
petitions for orders private firms find the joint-stock concerns their 
severest opponents. Firms of the former class here express their 
utter inability to compete with the latter. The Datch-Rhenish 
contract for rails is understood to have been taken by the 
Darlington Iron Company. The 5000 tuns of rails required by the 
Great Northern Railway will be allotted on Monday next. 

Pig iron keeps very strong. Some vendors are announcing that 
they have sold into March, at an advance in some cases of 3s. 94. 
and 5s., and that they have now no more to offer. The brands of 
this district are quoted at for cold blast, £4 5s. to £4 10s.; hot 
blast, £3 10s. to £3 15s.—both all mine. The less valuable 
descriptions are quoted up, £2 17s. 6d. to £3 being asked for 
“cinder melters.” 

Coal keeps in excellent demand, especially the more valu:.ble 
thick-seam qualities. 

The preliminary meeting of the iron trade was held in this to vn 
to-day. Mr. George Barker retired from the chairmanship with 
the t of his confréres, and the place of honour devolved by 
rotation upon Mr. Walter Williams. It was resolved that no 
alteration should be made in prices. 

A retrospect of the past twelve months’ history of the iron trade 
here affords very little for comment. We finditcorrectly done in the 
following few lines in the Wolverhampton Chronicle of Wednesday's 
date :—*‘ It will be recollected that last Christmas great diversity 
of opinion prevailed at the preliminary meeting, one party being 
anxious to reduce prices onion, and another stoutly opposing 
the ch In the end no alteration was made, although in North 
Staffordshire and other districts the men were reduced 10 per cent, 
During the early months of the year trade in this locality 


w gradually worse, notwithstanding a revival that was 
elt in Wales and the North. Hence, at the following quarterly 








g the question of r g the list of prices of iron was 
again brought forward, and it was decided that iron should 
be reduced 10s. per ton, and that wages should be brought down 
10 per cent. This departure from the usual custom, which is 1s, 
off puddling and 10 per cent. off other wages for every reduction 
of £1 in the price of iron, was not received by the men without 
resistance, and the quarter was much unsettled by strikes in 
various ; but in the end the men all accepted the masters’ 
terms. The following quarter found things, on the whole, dull; 
but as the season wore on a better tone began eyo and the 
October quarterly meetings were more animated any which 
had been held for two years previously.” 

Corroborative of the views which we have been accustomed to 
express here upon the capabilities of South Staffordshire are the 
following, which we take from the same paper :-—‘‘ As to rival 
districts I apprehend that there is a fair field still for Stafford- 
shire, which has its own specialities, ite name, and its large con- 
nections; there is also far more demand for iron every year, so that 
the production of the newer works can readily be absorbed without 
coming into very material competition with a district likethis. I 
assume, therefore, that the manufacturers must keep theirappliances 
and modes of ipulati breast of those other localities 
where the works are constracted on the most modern and improved 
types ; and this a» number of the local members of the trade 
appear to be doing, modifying their arrangement as far as it is 
practicable, in order to make older plant conform, as nearly as 
may be, to the modern plans. The more fully this is carried out 
| the more hopeful be > yay of this district. Its 
| resources of fuel and other materials are yet very extensive, and 
| recent e: tions have certainly added more produgtive ground 
| to our coalfield than has been exhausted by mining operations. In 
| mining, also, it is gratifying to find that the mine agents have an 
| active association, the objects of which are to promote the improve- 
| ment of plans of mining procedure. During the Ge ae they 
| have not only visited several new mines in South Staffordshire, 
| but have inspected the best collieries in Lancashire and in Notting- 

h and next year they propose to extend their researches into 
the Cleveland and Newcastle coalfield. This work is of a highly 
promising character, and merits the cordial support of all who 
are interested in developing the mineral resources of South Staf- 
fordshire.” 








The year has closed much more satisfactorily upon the hardware 
trades of this district than it opened, and there is every pro- 
bability that we shall be able to com 1869 and 1868 quite as 
favourably. There was hardly anything done during the first 
quarter of the year, and during the following three months 
business was similarly inactive both in home and foreign markets. 
But with June came a decided improvement, due chiefly to the 
very bright harvest prospects and a marked change for the better 
in the railway inquiries. In July hardly so much business was 
transacted, a falling off taking place during the latter part of the 
month. But this depression ‘was only temporary, for a- steady 
increase in orders in all branches was noticed in August, In 








Jan. 1, 1869. 











September increased trade was maintained. Tinplate | at which it resolved to call the attention of the Monmouth- arrived at the conclusion that the cost of the works contemplated 
workers, ee peaflood makers, galvaz ‘edge-tool makers, nail | shire Railway and Canal Com to their infringing the powers would be £100,000 or £110, It had, accordingly, been deemed 
ufacturers, brassfounders, and lockmakers were all doing | given:them by the Brecon aud geiey Comal Compsty hy advisable to for powers to borrow £150,000. 
more, and a generally tone pervaded the market. ting water from the Brecon ‘or the supply of the A meeting firemen employed on the 
A fair amount of business was also done during October, | Monmoutl Canal, private individuals, and the Ne Dock northern section of the North-Eastern way has resolved 
throughout the other two months of yD sg Company,’ which was a serious pose Sng the proprietors of land that the men shall contribute one day’s pay annually to the funds 
business has been gradually - in the right ion.-| on the banks of the river Usk, nit She. somesny aia not. of the Leeds . This year’s subscription, amount- 
uiries are now numerous for descriptions. of, goods, | take immediate steps to prevent the continuance of the injury, | ing to £17 3s. 2d.,-has already meg over. 
they are. received from- most markets. i the | measures would be for the preservation of the rights of | - As regards the Northeastern district we may note that the iron 
t week very little has been done owing to the Christmas | the parties affected. .A letter to this effect has been. sent. to the | shipbuilding yard at Willington Quay, formerly oe oe | 
Polidays; but as I showed in THE ENGINEER of last week makers |:secretary of the Monmouthshire Railway and Canal Company, to | Messrs. Marshall Brothers, has been taken by a new firm, and wi 


were never scarcely busier than they were before the festivities 
commenced, The Yetailed account of the different branches last 
given removes the necessity for further observations this week. 
I. may, however, add that, as was a aplbna poot some of the 
factories have begun again earlier than is after the Christmas 
holidays unless there is.a good list of orders on hand. 

As was to have been expected, owing to the very low figure to 
which the. metal had descended during the panic, the price of tin 
has considerably advanced during the year. Last week I showed 
that during the past month there had been three advances, one 
of £3 on refined block and £2 on common, on the 10th of December; 
one of £2 all round on the 14th, and of £3 all round on the 2Ist. 
These alterations, however, followed some five others. The move- 
ment began in April, when the price was advanced £2 per ton. In 
June there was a drop to the extent of £2 on common and £3 on 
refined. But that was the only movement in a downward direction 
which happened during the year, for on October 6th the price was 
increased £3 per ton on refined block and £2 on common making the 
prices at that time £101 for the first named, and £98 for the second. 
On the 20th of October the price went up £2, and six days later it 
was again advanced £3 a ton. 

Copper, which for the first time in more than two years, expe- 
rienced a change last week, as we reported, of £1 10s, per ton, has 
this week been declared by the newly-constituted association of 
copper smelters worth 30s. more a ton in the manufactured state. 
They, therefore, at their-meeting on Tuesday last, announced the 
price of best selected to be £81, and tough ingot and cake £79 per 
ton, 








WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 

Tue Iron TRADE: The Usual Dulness at the Close of the Year 
experienced : The Recent Good Feeling which Sprung up Fully 
Maintained : Probability of Prices not Advancing: Few Home 
Orders in the Market : Steady Increase in the Demand from the 
American Markets; Slight Improvement in the Demand from 
South America; Orders from the East more Plentiful : Continua- 
tion of Satistactory Transactions with the South-West Coast of 
America: Anticipation of Several Orders from the Continental 
Markets -Tue Pic Iron TRADE: TINPLATE TRADE: THE STEAM 
Coat TRADE: APPROVAL OF PLANS FOR THE WHITLAND AND 
Tarr VALE RaILway: REPORTED CHANGES IN THE PROPRIETOR- 
SHIP OF TREDEGAR IRONWORKS. 

THE close of a quarter, and more especially the commencement of 

a new year, is pa meted known to be a dull period, and the present 

time cannot be said to be an exception to the usual state of affairs 

connected with the iron trade of this district. In anticipation of 
the holidays the hands engaged at some of the leading ironmaking 
establishments have heen well employed, and it is satisfacto to 
find that the good feeling which recently sprung up in the iron 
trade is fully maintained, the demand for rails, principally for 
foreign markets, continuing tolerably good, especially so when the 
time of, year is taken into consideration, The quietude evinced 
during the past week or two will, it is believed, cause the majority 
of manufacturers to incline to the belief that it would be unwise 
at the present to make any change in list quotations, for if an 
advance was made it is highly probable an immediate application 
would be made by the men for an advance in wages, which, if 
complied with, would more than counterbalance the rise, unless 
there was a very considerableincrease in thedemand. Very few home 
orders are now in the market, but the gradually increasing confidence 
in home railway securities augurs well for the future welfare of 
the trade, and the new year will undoubtedly be entered upon 
under more cheerful and healthy prospects than for the past two 
years, there being every probability of prices advancing before 
many months have elapsed. There is a steady increase in the 
demand from the American markets, and rails are now being 
shipped at the local ports for New York, Baltimore, New Orleans, 
poe 5 Philadelphia, and to the former place large quantities will be 
sent during the ensuing three months. There is a slight improve- 
ment in the demand from South America, and a few cargoes of 
rails are now being cleared for Rio Janeiro, Orders from the 
East are more plentiful than they have been for some 
time past, and one of the leading establishments has 
just secured a considerable contract at a price that it is said 
will leave some margin for a profit. Transactions with the south- 
west coast of America continues satisfactory, and large quantities 
of rails will be sent to that quarter for some few weeks to come. 

A good number of orders are looked forward to from the conti- 

nental markets provided the peace of Europe is not disturbed, but 


which a reply has been sent saying the directors have ory the 

tters ror resolution their. fullest consideration, and that they 
have come to the conclusion that the company had not infringed 
any of the rights which it had acquired. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LiveRPOOL: Sub-Mersey Railways—State or TRADE: Sheffield : 
South Yorkshire: The West of Scotland—BaRroMeTERS IN CoaL 
Mines—SwHort TIME AT BLACKBURN—MANCHESTER INSTITUTION 
or EnGineers : The Irwell Floods Question—BraprorD WaTER- 
WORKS—THOUGHTFUL ENGINE Drivers—Norta-Eastern Dis- 


shortly be re-opened. The iron trade on the Tyne looks firmer, 
and the prospects of the anchor and chain cabie business are stated 
to be satisfactory. The Cleveland Institute of Engineers has been 
occupied with a description of an iron bridge built at Kirkeud- 
bright by Messrs. Hopkins, Gilkes, and Co, Some months since 
the bridge was built over the river Dee under the personal superin- 
tendence of Mr. G. Gilkes, Mr. Wylie being the resident engineer. 
The total cost of the bridge was £10,000, and between 5000 and 6000 
tons of castand wroughtiron were used inits construction. Thestate 
of the blast furnaces in the Cleveland district is as follows :—In 
blast, 85; out of blast, 55. The tone of the Cleveland pig iron trade is 
healthier than for some time past; the increased firmness is attri- 
butable more particularly to the considerable demand for rails, 
both on home and also on continental account. The activity of 
the rail mills of the Cleveland group is considered to have much 








trict: Iron Shipbuilding: Cleveland Institute of Engineers: 

The Cleveland Iron Trade, &c. 

Ar the last meeting of the Mersey Docks and Harbour Board a 
letter was read from Mr. W. Dixon, of 102, Bridge-street, Birken- 
head, drawing attention to his project—the fourth which has been 
laid before the board on the subject—fo ting Liverpool with 
Birkenhead by means of a double line of railway passing under the 
Mersey, to be constructed on Fell’s three-rail system, as adopted 
on the Mont Cenis line. Mr. Dixon proposes by his pro- 
ject, which was referred to the Works Committee of the board, 
to connect the Birkenhead Dock estate with that of Liverpool, and 
the lines of railway terminating at Birkenhead with the London 
and North-Western stations in Lime-street and Waterloo-road, 
Liverpool, The scheme embraces the removal of the Monks’ 
Ferry station to Argyle-street, Birkenhead, the formation of a 
station in Water-street, and its connection with Lime-street 
station by means of an underground railway. Mr. Dixon estimates 
the cost of the entire undertaking, including the works, land, 
special railway stock, and contingencies, at £550,000. Sir Charles 
Fox has also explained to an approving public meeting his sub- 
Mersey scheme. Sir Charles stated that what he and his friends 
desired at present was not to raise the whole of the capital —— 
but only £20,000, with which tv drive a heading 6ft. wide an 
6ft. high, and about 1300 yards in length, taking care that the 
money so subscribed should be placed in the hands of trustees, so 
that every sixpence might be expended in the prosecution of that 
work. His own belief was that the heading would be driven for 
less than £20,000. He explained various details connected with 
the work, and exp his opinion that any fissures that might 
be met with in tunnelling through the red sandstone could be 
easily mastered, and the water turned to useful purposes. In the 
parliamentary estimate for the work he had named a large price 

r yard for the tunnelling (£120), but he believed it could be done 
Pr half that sum. In their capital the company hada reserve fund 
of £50,000 to meet any contingency which might arise in the river 
works, At present they considered it important to raise only 
£20,000, which would enable them to drive a heading from side to 
side of the river, so that gentlemen standing one side might look 
through it, and thus have an assurance that if they could make 
that hole they could make one a little bigger. He had had appli- 
cations from several contractors who had great experience in 
tunnel work, and they were willing to drive the heading for less 
than £20,000. Tbe tunnel would pass in a direct line from the 
bottom of James-street to Woodside. 

The Christmas holidays have a good deal interrupted the pro- 
gress of trade at Sheffield during the past few days. It is feared 
that the prevalent depression in Lancashire will react badly on the 
Sheffield trades, but Saoes are entertained of a better demand for 
Sheffield goods from the United States, 

The South Yorkshire rail and plate mills continue tolerably well 
employed. The d d for B steel is quiet, but a change 
is anticipated with the new year. Pipes and general castings are 
in rather better request, and the foundries have been more fully 
employed. Nearly all the blast furnaces of the district being in 
blast, the output of pig has been large of late. The same may be 
said with regard to the furnaces on the Trent. The demand for 
coal for the London market is still moderate; the quantity of coal 
carried by the various railways to London during the first eleven 
months of 1868 shows a falling-off of no less than 281,097 tons, 
as compared with the corresponding period of 1867. About an 
average tonnage of steam coal is being forwarded to Grimsby, but 
there is not much doing to Hull. Coke continues in good 
request. 

The production of pig in the West of Scotland is calculated at 
1,068,000 tons, showing an increase of 37,000 tons as compared 
with 1867, The stock on hand, however, is computed at 568,000 
tons, inst 473,000 tons at the close of 1867, showing an increase 











should a war break out between Turkey and Greece a de 
check to the demand may be looked forward to. There is not 
that anxiety evinced for investing in Russian loans as was the case 
ashort time back, and it is not improbable that this feeling, if 
continued, will tend to reduce the future purchases of that 
country. Bars are in good request at full list quotations. Pi 
iron commands a fair sale, and as stocks have been greatly reduce 
prices continue firm. “a 
Tinplate makers are well placed for orders, coke qualities for 


of 95,000 tons. At the present time the malleable ironworks, 
foundries, and shipbuilding yards on the Clyde are generally well 
employed, with the prospect of an increasing demand for pig, to 
which the great extension of foreign railways should materially 
contribute. 

At the last meeting of the Manchester Literary and Philoso» 
phical Society, the chairman (Mr. E. W. Binney) made some obser- 
vations on the use of the barometer in coal mines. He said :— 
‘One thing is pretty certain—that the so-called practical men, and 





rt being in good request. j ; 
“The steam coal trade is in just the same unsatisfactory positi 
as stated in last week’s report, the continuation of heavy gales 
having prevented the arrival and departure of vessels at the local 
ports, and at the present time a large number of vessels are now 
awaiting a favourable wind to proceed to sea. It cannot be said 
that the present unsatisfactory position of the trade is owing so 
much to a falling-off in the demand as to the want of tonnage, 
orders from the mail-packet stations and the gage ~~ 
markets being about the average at this period of the year. The 
rupture of diplomatic relations between Turkey and Greece has 
caused a more speculative feeling to spring up, and from some of 
the Mediterranean and Turkish ports orders have somewhat in- 
creased during the past week, and the advance which recently took 
place in shipping rates isfully maintained. At the present time there 
are a few heavy contracts in the market, and the trade will speedily 
attain a more satisfactory position when a favourable change takes 
in the weather. West of England and Irish houses are not pur- 
chasing such large quantities of house cvals as they generally do 
at this period of the year, and shipments have been retarded by 
the unfavourable weather which has prevailed, _ : 

The highway authorities, through whose district the Whitland 
and Taff Valley Railway will pass, have approved of the plans 
proposed by the engineers. . ? 

. Andther. blast furnace was blown in at Cyfarthfa on Monday, 
and will afford employment to nearly 400 workmen, ‘Two or three 
-weeks ago twenty. puddling furnaces were lit at these works, and 
the blast furnace just blown in is an indication of future good pro- 


spects . 

It is reported that the proprietorship of the Tredegar Ironworks 
is about, to undergo a change. About twelve months ago it was 
stated in, THE ENGINEER that the shares belonging to the Homfray 
. family had been purchased by Messrs. Forman and Fothergill, who 

have since,carried on the works.’ Mr. Forman is a man possessed 
of + wealth, and as he has arrived at the age most men are 


desirous of retiring from active business pursuits, he is about to 

vacate the position he now holds in favour of a younger man. 
In last week’s ENGINEER it was stated that a meeting of the 

riparian proprietors of the river Usk had been held at 


reford, 


even phil 8, have a great deal to learn about explosions of 
fire-damp ; and there is little doubt but that sometimes collieries 
are managed on the “rule of thumb” principle. For some reason 
or other, explosions by fire-damp have been more frequent in the 
neighbourhood of Wigan than in the valley of the Irwell between 
Manchester and Bolton, All explosions of fire-damp are caused by 
there being too much light carburetted hydrogen, and too little air 
in the mine at the time. No one acquainted with the subject will 
question that the barometer and thermometer are of great use 
to the coal miner; but there may be, and apparently are, 
other causes which influence the ventilation of a mine besides 
the pressure of the atmosphere. The thick, heavy, and foggy 
weather often prevailing during the earlier and late months of the 
year appears to have something to do in fouling a coal mine, in 
addition to causing the air to be more sluggish in the workings, 
Now, in the ordinary state of the atmosphere, everyone who has 
been in the dead parts of a coal mine, that is, in those parts where 
the air is not conveyed by artificial means, must have observed 
how slow the fire-damp, and even the choke-damp, are to diffuse 
themselves according to the law of the diffusion of gases. You 
will find a stratum of fire-damp at the top, one of air in the 
middle, and another of choke-damp at the bottom. At present we 
are ignorant in what state water occurs in the atmosphere in thick, 
heavy, and foggy weather. It may be in a vesicular, or some other 
condition between water and vapour, which allows of the diffusion 
of gases in a mine far more speedily than in the ordinary state of 
the atmosphere. To my knowledge, no experiments have yet been 
made to ascertain this fact, but itis very desirable that they should 
be tried, for both science and practice ought to do everything pos- 
sible to prevent the terrible catastrophes which hurry into eternity 
many of our most valuable workmen, and thus cause a national 
oss. 

It is stated that there is every probability of short time being 
‘adopted by the cotton trade at Blackburn. 

At the last sitting of the Bradford Town Council it was stated, 





with reference to the extension of the a waterworks, that 
the borough surveyor, with the assistance of Mr. Bateman and Mr. 
Hawksley, had gone carefully over the estimates, and they had 





d of late. There has been more doing in plates and sheet 
| iron, but there is not any very great amount of activity in these 
| departments, The ironfoundries are considered to be somewhat 
better a A landslip occurred on Saturday night on the 
Team Valley Railway near Chester Dene. The line was only 
opened for traffic December Ist. 
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1868. 1867, 
COPPER—British—cake and tile,| £ s. d. £4. di 2 @ £34 
per ton... eoee| 79 0 0.. 80 0 0175 O 0..77 00 
selected 0. 0.. 82 0 0977 0 0,.78 0 @ 
0 0.. 83 © 0} 78 0 0,.80 © 0 
0 0.. 8410 0 84 060 0. 00 0 
0 0..35 0 379 0 0..82 @ 0 
060. 00%9070 00. 000 
10 0.. 73 10 0] 67 1) 0. 68 0 0 
lo 0..7713 9 0 00.. 0 00 
© 4 0 oT} © Oo 6 00 7 

14 9 cash. 2:2 6cash 
10 0.. 615 0} 610 0.. 615 0 
00.000 510 0. 000 
7 6.. 710 0} 77 6. 710 0 
15 0.. 60 0 515 0.. 0 0 0 
50. 976 95 0.. 910 0 
5 0.. 8 7 6 8 5 0.. 810 0 
7 6.. 715 0} 7 7 6... 710 0 
17 6.. 10 5 OF 10 5 0... 1010 O 
7 6.. 18 12 6 1810 0.. 1815 0 
17 6.. 21 0 O| 21 0 0.. 21 5 0 
0 0..19 5 O19 0 0.. 19 5 O 
6 0.. 0 0 02010 0. 000 
0 0.. 22 5 023 0 @. 000 
0 0..2015 0} 31 0 0... 00 0 
0 0.. 28 © 0] 2710 0.. 28 0 O 
2 0 0.. 29 0 0} 28 0 0.. 29 0 O 
. 4 0 :20..-0 0 02410 0. 0 6 6 
QUICKSILVER, per bot. 617 6.. 0 0 0 617 0.. 0 6 @ 
SPELTER, Silesian, per ton 20 0 0.. 20 2 6 20 0 0..20 5 0 
English V & 8 ...e.e0e -/ 1915 0. 0 0 6) 1915 0. 0600 
ZING, ditto sheet .....scesseee.| 25 O O.. 2519 0] 26 5 0%. 0900 
STEEL, Swedish faggot .......6| 0 0 0.. 0 0 (| 0 0 %. 000 
KG. cccccccce scesceccccese| 15 0 0.. 0 0 OF 15 5 01. 1510 0 
TIN, Banca, per cwt........ eo | 5 8 O.. 5 81 412 0. 06000 
Straits, ine—cash 5 8 0.. 5 810) 47 0. 4710 
For arrival 000. 0 0 0} 4710. 000 
English blocks 5 9 0. 510 0] 414 0... 416 0 
BB cccesqvece 510 0.. S11 0} 415 0. 417 0 
Refined, in blocks 513 0.. 514 9) 417 O.. 419 0 

TINPLATSS, per bx of 225 shee: 

Te eae 126. 140 110.1320 
EI GIIID oc cose socaseccccecs 18 6. 110 6 170.180 
IC charcoal .ecccesscecccess 18 6. 110 0) 170.180 
EEO | cvsveinse Coveccces 1% 6. 116 ''3 0. 1140 
COALS, best, per ton ..eeeeceee| 017 9..18 0 0} 019 6..0 19 9 
Other SOFtS serseccsecccsese| O14 6. O17 Of O15 6.. 0 is 9 
OILS, per tun, Seal, pale ......| 3410 0.. 35 0 0} 4010 0.. 41 0 0 
BOWD .ssccccccccccssess| 31 0 0.. & 0 O35 0 0.. 3610 0 
Sperm, body ...-ceccccceceee| 92 0 01. 0 O O1110 0 Oo. 000 
Whale, South Sea, pale 360 0.. 0 003900. 000 
Yellow .. 35 0 0.. 9 O 0 38 0 0.. 3810 0 
33 0 0.. 0 0 0} 36 O 0.. 387 0 O 
320.0. 0 0 0 3 00. 0 0 0 
57 0 0.. 58 O 0] 6710 0.. 68 0 O 
55 0 0.. 56 0 0 64 10 0., 66 O 9 
12 0 0..43 0 0) 40 1) O.. 41 0 9 
27 0 9. 0 0 0] 3410 0.. 35 0 0 
33 0 0.. 33 10 0) 3710 0.. 38 0 oO 
31 0 0.. 3t 5 01 35 0 0.. 3510 oO 
3310 0.. 34 0 0] 3910 0. 0 0 0 
3110 0.. 09 0 0 360 0. 0 0 0 
67 0 0.. 68 0 060 0 0.. 00 0 
37-0 «(0.. 388 0 0387 0 O. 0 O89 





PRICES CURRENT OF TIMBER. 
868. | 1867. | lL 














SS e 
Per load— 4 &/4 0 4 «|| Perlosd— aa 7 
eeeees 12 10 | 10 19 1110 | Yel. pine, per reduced 0, eee 
bec, 410| 3 0 410 || Canada, Ist quality 16 017 0) 17 0 18 10 
45) 215 40) 2nd do... 11 512 0) 11 10 12 10 
9 0] 0 0 O 0! Archangel, yellow 1019 18 5| 11 10 13 0 
60;55 5 10) St. P ye 10 0123 0| 10 10 11 10 
415; 310 og Finland .,...... 65 7 8) 715 810 
5 5 310 50 Memel .,........ 12 018 o @e00 
00; 000 0) Gothenburg, yeL.. 8 0 910) 81010 10 
5. 310 6 0} white 0000) 8096 
40,358 0} Gefle, yellow...... 9 010 0] 9 ono 
310; 3 0 310) erhamn .,.... 9 01010) 9 010 10 
‘ 9 218 3 5 || Christiania, per G. 
2 12f. by 3 by 9 010 
: 4 H : 4 | ta, yellow “fe atug. Yg -—? 
y 0 || Deck pi 
Hrs oolo08 o| per sof tin f ° 3 018) 0251 6 
610) 410 5 9} Staves, per standard M. 
St, Pi 810) 710 810) Quebec pip»...... 77 1) 8» @| 70 ©75 0 
few a eae wow Be ST puncheon 2110 0 0/19 uw 0 
uebec, wht.spruce crown 
Bal 
StJobn whtapruce 18 015 0113 10 15 10 || Piss “™™ } 136 0 150 0199 0140 0 








IMPROVEMENTS IN RaILway JoINTS.—Messrs. Jam ersley 
and David Martin, two mechanical engineers at pomcebyy eadiey 
in Edinburgh, have invented and patented a new form of cast iron 
chairs, which bids fair to introduce a new element of strength and 
stability into the present mode of constructing railway joints, 
Their improvement consists in the first place of inserting, in a 
peculiarly constructed joint-chair two cast iron keys or wedges 
which are driven home from opposite directions against the rail, 
and which are tied together with a single bolt and nut in a direc. 
tion parallel to the rail; and, secondly, of casting on the inner 
surface of one side of this chair two projecting pins, which pass 
into elliptical orifices at the extremity of each rail a to the 
plane of the wedges, thus giving the necessary and secure pro- 
vision for the expansion and contraction of the metals. e 
leading idea of the invention would, therefore, appear to be a 
combination of the chair with the fish-joint, Pg ie been a 
seapoacc yoo railwa; engineers ° meng some method of joint- 

ecure and economical than the present unsatisfacto: 

rocess of ‘‘ fishing’ the rails—in fact, it ts well known that % 
arge proportion of the accidents which occur is due to the rupture 
of the rails at thesuspended af wage This problem the patentees 
profess to have solved, but only by reducing the risk of rupture to 
its lowest possible quantity, but at thé same time by effecting a 
great saving in the cost of construction and of maintenance in the 
permanent way. It can be applied without an difficulty to our 
present lines of rail; it has, we believe, sticcessfully stood a compar- 
ative test on the line of the North British Rail wa: » near Portobello 
for the last four or five months; and’ also it has been introduced 





by Mr. Cadell Bruce,’C,E.* on the rail i 
ee re co Det Spal had at present constructing 


. 

















ss No. L 
bons Move sitentonn to ednention 
science, and 


po eae ee ene ; 
¥ gaining strength in pu 
it that a condensed history and . i 
Institution will be of interest. 
labours of Faraday, Davy, and other of our 
first experimental philosophers, is of more than historical 
value to the nation ; for at the present day it is a school of 
research, and a powerful engine for the dissemination of 
pgm pace ager cps oaks coe pets ame 
great ability, ai good apparatus for experimen 
instruction is given, as all knowledge should be 
in a pleasing manner, so that the learners aie 
not wearied by their intellectual progression. Perhaps 


connected with the Institution will be first to give its 
origin and history, then a little of the less known facts 
about the men of eminence who have laboured 
in it, and, lastly, to give such a description of the 
building and the apparatus it contains as will prove of 
punstient value to those who wish to found scientific insti- 
tutions.in other of the United Kingdom. 

The first meeting for the founding of the Royal Institu- 
tion of which there is any record was held in 1799, at the 
house of Sir Joseph Banks, and the following letter from 


Faraday to Mr. Weld contains all the particulars obtain- 
able respecting its transactions :— 
“Royal Institution, 20th March, 1848. 


** My dear Sir,—According to the earliest document I can find, 
the first meeting held for the purpose of founding the Institution 
was on the 9th of March, 1799, at the house of Sir Joseph Banks, 
in Soho-square. It is called a meeting of the managers, and there 
were present—Sir Joseph Banks, the Earl of Morton, the Earl 
Spencer, Count Rumf Richard Clark, Esq., and Thomas Ber- 
nard, . These were the men; and at that meeting they 
made Sir Joseph Banks chairman and Mr. Bernard . The 
title and purposes of the Institution as given at that time are as 


follows :— 
.*§ Institution for Diffusing the atom i and Facilitating the 
General Introduction of Useful Mechanical Inventions and Im- 
, provements, and for Teaching by Courses of Philosophical Lectures 
. and Experiments the Application of Science to the Common Pur- 


poses. of Life. 
* You will see that no idea of the research that grew up in the 


time. of Young and Davy entered into the conceptions of the 
founders. The first meeting of the proprietors (now replaced by 
those we call members) took place on the 20th April of the same 


year. * Ever truly yours, 
“C. R. Weld, Esq. ““M. Farapay.” 
In the first days of the Institution its supporters were 
divided into “proprietors, life subscribers, annual sub- 
scribers, and ladies,” the whole being amalgamated by a 
_ somewhat complex constitution, which gave the “ proprie- 
tors” hereditary rights, but permitted the shares of the 
other subscribers ose bought and sold in the open market. 
The first meeting of the proprietors.was held on the 20th 
April, 1799, and in the following, June they took possession 
of some houses in Albemarle-street, to be used for the pur- 
of the Institution. The rooms were opened, and the 
ectures began in March, 1800. At this time the Royal 
Institution had 248 proprietors, 259 life subscribers, 
297 annual subscribers, and ninety-seven ladies. The 
bjects of the society were then of a nature very different 
from those at present, entertained. The commercial 
applications of science occupied the attention of the pro- 
moters more than the discovery and elucidation of natural 
laws. For instance, at one of the earliest meetings of the 
managers, on the 31st March, 1800, after several rules had 
been , they appointed fourteen committees for the 
following purposes :—Committee No. 1, for improvements 
in making cheap bread; 2, improvements in making cheap 
soup; 3, improving cottages and cottage fire-places; 4, im- 
proving stoves; 5, improving kitchen fire-places and kitchen 
utensils; 6, improving household furniture; 7, cooking food 
for cattle; 8, improving cooking on -board ship; 9, lime- 
kilns; 10, fireballs for use.in stoves; 11, improving mortar 
and cement; 12, how to. build houses of different kinds of 
earth, rammed together; 13, committee of mechanics; 14, the 
manufacture of iron. The programme of the Institution 
when first started also included schemes for training work- 
men in various scientific trades, and the fitting up of a 
large room with models of valuable machines. At this 
time the present theatre had not been built, nor the library 
opened. On taking possession of the premises the first 
work was the enlargement of the old kitchen and the build- 
ing of a new one, the fitting up of some new stoves for 
ibition to the public, an the construction of a great 
iron oven and a universal “roaster.” More adjoining 
houses had to be bought and pulled down to carry out the 
plans of the originators, and by the 25th of May, 1801, 
there were £23,200 in hand to defray the expenses of the 
new building. 
The truly beautiful inquiries of the celebrated Count 
Rumford, one of the founders of the Royal Institution, on 
“the practical ———_ of heat, gave matters the turn in- 
dicated by the foregoing list of subjects. Lectures were 
given daily, at two o’clock, upon an infinite variety of sub- 
jects, in two holding respectively 300 and 900 per- 
sons. Several professors and lecturers upon natural philo- 
sophy, among and mechanics were engaged, and work- 
shops were built wherein it was intended to make ma- 
chines for sale to members of the Institution. This latter 
department was ‘placed under the control of a ma- 
thematical instrument maker, who was appointed to 
the office of “master of workshops,” and was assisted 
by a model maker, a cabinet-maker, a carpenter, 
a worker in brass and copper, a oe worker, and a 
blacksmith. To these it was intended to add some brick- 
layers and stonemasons, who were to make new fire-grates, 
“ sony om i ovens, and boilers, A report, dated 
May 25th, 1801, says :—“In order that the proprietors 
and subscribers may be enabled to judge from actual ex- 
od of cooking, or 


periment of the merits of any new me’ 

of 4 5 new dish that may be proposed, a dining-room 
been built, and will very shortly be ready for use, at the 
house of the Institution, in which the gs ve ar 
sionally order experimental dinners, to which the proprie- 





and a printin 
office established. ‘At this date nothing had been expended 
books, but newspapers and periodicals 
were taken in ly.. At the meetings the subjects of 
religion, law, medicine, and politics were excluded. In the 
early part of 1801 some jealousy against the of 
the Institution to arise out of doors,as it was 
thought that they intended to make known trade secrets 
and machinery. In point of fact, however, they only made 
a few machines to exhibit in the model room, and had 
under consideration a proposition to take in eighteen or 
twenty young men to instruct in mechanical professions. 
In May, 1801, the number of propri was 325 ; life 
Tae Tg 268 ; annual subscribers, 527 ; total, 1120. 
Considerable information about the early position of the 
Royal Institution is contained in a “ Visitor's Report,” 
dated May, 1803. The report sets forth that the managers 


had then in hand a balance of £2378. The corporation 
had then paid £4850 for the purchase of the original house 
and the two adjoining houses ; also £583 for a c rand 


law expenses, and £101 14s. 6d. for armorial bearings; 
buildings and repairs, £8609 ; furniture, £1555 ; philoso- 
phical a and chemicals, £1119 ; fitting up work- 
shops, £1181 ; taxes, £488 ; and £2362 for salaries and 
wages. The latter item cleared expenses from March, 
1800, when the lectures first , to December 3st, 
1802. By this latter date thirty persons were struck off 
the list of supporters because they had not paid their sub- 
scriptions. £7000 had been borrowed on mortgage to 
build a lecture room. At this time the model department 
had made little progress, but the lectures were continued 
with considerable success. The lecture theatre was erected 
in 1803 under the superintendence of Mr. J. Webster. 

For the next six or seven years the Royal Insti- 
tution progressed steadily in scientific reputation, 
ochocede in consequence of the discoveries of Young and 
Davy, the latter of whom was appointed Professor of 
Chemistry in 1801, and discovered potassium and 
sodium on the premises in 1807. The Institution, how- 
ever, declined as steadily in commercial prosperity, prin- 
cipally in consequence of its complicated constitution. In 
a lecture delivered before the members on the 3rd March, 
1810, “On a Plan of Improvin, the Royal Institution, and 
rendering it Permanent,” Sir Tasch Davy said :—“ The 
first plan of the a Institution was that of a school for 
promulgating the knowledge and use of important me- 
chanical inventions, for connecting the views of men of 
science and artisans, and for laying open the general prin- 
ciples, and teaching the application of all improvements in 
the sciences, in their connection with the arts of life. The 

t feature of the establishment was intended to be a col- 
ection of models of mechanical contrivances, and of all im- 
plements employed in the common p' of life, in their 
most perfect state; and it was designed to diffuse the know- 
a 4 of these, and point out their applications as connected 
with the general doctrines of science by courses of public 
lectures. According to these views the establishment was 
equally intended for the instruction of manufacturers and 
workmen and for the promotion of the useful arts.” 

In speaking of the causes of the decline of the under- 
taking, he said that the Royal Institution would not ex- 
hibit patented inventions, and any others that were of 
value were of course kept secret by the manufacturers. 
From these two causes the model-room scheme broke down, 
and the room had become almost empty. The lectures 
continued pretty well; but at. first the audiences gave 
some trouble, because what suited one person did not suit 
another. This difficulty -was overcome by getting up 
different courses to suit different tastes. The laboratory 
had agate very successful, and in its early days had done 
much useful work by forwarding investigations into the 
principles of tanning and leather making.. To revive the 
drooping position of the Institution Davy recommended that 
elementary courses of scientific lectures should be com- 
menced for the benefit of those who were less advanced. 
He thought that the shares of the Institution should no 
longer be bought and sold in the open market, but that the 
members of the Institution should all be patrons of science. 
He added that, “from the hereditary nature of the pro- 
—- an infant may become a governor of the Royal 

nstitution; and it is needless to dwell upon the ludicrous 
nature of the claim of an infant to what was intended to 
be rma only to persons in some measure distinguished 
by their ardour in the pursuit of knowledge, or their zeal 
in the promotion of knowledge.” He, therefore, proposed 
to doaway with saleable and hereditary righta, as principles 
fatal to the permanency of the Institution, to abolish all 
vestiges of these principles from the constitution of the 
body, and to elect new members by ballot. He added that 
better management and laws would flow from the new 
organisation, and that a scientific establishment can only 
owe its dignity to the reputation of the members. As there 
was no alternative but that of adopting the views of Sir 
Humphrey Davy, or of shutting up the Institution, his 
plan was carried out, and continues in force to this day. 

At the present time the Royal Institution has more than 
800 members, under the presidency of Sir Henry Holland, 
Bart., F.R.S., and its income averages about £5500 a year. 

Among the leading philosophers who have laboured in 
the laboratories at the Royal, Institution, Sir Humphry 
Davy, Dr. Young, Professor Faraday, Professor Tyndall, 
and essor Frankland have, as everybody knows, made 
discoveries of great philosophical and practical value. 

Sir Humphry Davy was born at Penzance, on the 17th 
December, 1778, of nts described by his biographers as 
“ middle-class,” with which clue all information rae | 
them ceases. At six years of age young Davy was adop 
and taken from his parents by a surgeon, Mr. Tonkin, who 
resided about three milesfrom Penzance. Mr. Tonkin was 


a respectable old gentleman, who wore a full-bottomed wig, 
a three-cornered and silver shoe-buckles. Davy hada 
quiet life with him, the only notable incident being that 


famed John Wesley, who, after the service was over, patted 


the youth on the head, with. the remark, “God bless you, 
my dear boy.” He afterwards went for a short time to a 


chool by Dr. Cardew, and was next apprenticed 
to Mir Botlson, an apothecary, Mr. Tonkin paying sixty 
guineas premium on the occasion. During his — 
—_ he began seriously to study the works o 
and made some investigations respecting the iration of 
fishes. He also tried his hand at poetry, an “Ode to the 
Moon” being, of course, among the earliest of these com- 
positions, followed by poems entitled “The Tempest,” and 
the “Sons of Genius.” The following is an extract from 
amg showing also the bent of his mind at this 


ee Oh, most magnificent and noble Nature! 
Have I not worshipped thee with such a love 
As never mortal man before displayed? 
Adored thee in thy majesty of visible creation, 
And searched into thy hidden and mysterious ways, 
As poet, and philosopher, and sage?” 

Mr. Gregory Watt, son of James Watt, came to 
Penzance for the benefit of his health in 1797, and, being 
a scientific man, gave much assistance to Davy. The 
researches of the latter brought him into correspondence 
with Dr. Beddoes, who finally obtained for him the 
appointment of Superintendent of the Pneumatic Institu- 
tion at Clifton. r. Borlase kindly cancelled his inden- 
tures to enable him to take the appointment, “ because,” 
to use his own words, “ being a youth of great promise, I 
would not obstruct those pursuits which are likely to pro- 
mote his fortune and fame.” The foregoing words are 
from the back of the indenture, signed by Mr. Borlase, 
October Ist, 1798. At Clifton, Davy remained two years 
and a-half, and made researches upon the effects of gases 
in diseases, and upon the properties of nitrous oxide. He 
also, during this period, made the acquaintance of Southey 
and Coleridge. He left Clifton in 1801 to take the 
appointment of Professor of Chemistry at the Royal 
Institution, on the invitation of Count Rumford. At the 
Royal Institution he was in his natural element; his 
abilities always drew large audiences; he pursued his 
researches industriously, and made occasional excursions to 
the wilder parts of Ireland, Scotland, and Wales, in search 
of health, and to carry out his angling and geological pro- 
clivities. In 1807, shortly after his discovery at the 
Royal Institution of the metals of the earths and alkalis, 
he was seized with a serious illness, believed to have been 
caused by a visit to Newgate, to ascertain its sanitary con- 
dition. In 1812 he married Mrs. Apreece, a lady of great 
fortune and bad health. On the 8th April, 1812, he 
accepted a knighthood. From the time of his marriage he 
seemed to care less for science and more for foreign travel. 
His continental rambles began in 1818, when he took 
Faraday with him. On the 16th November of the same 
year he injured his eye by an explosion of chloride of 
nitrogen, a slight surgical operation being afterwards 
necessary. In May, 1814, he visited Vesuvius, and in 
October, 1815, he invented the safety lamp, and com- 
municated the discovery to Sir Joseph ks. In 1819 he 
received a baronetcy, in consequence, so the patent states, 
“of his eminent family inheritance and estate;’ but 
nothing is said in the document of his scientific deserts. 
On the death of Sir Joseph Banks, in 1826, he was made 
President of the Royal Society. In January, 1827, he was 
attacked by paralysis, and he travelled afterwards upon the 
Continent ina very bad state of health. Whilst on this 
excursion he died at Rome, and was buried outside the 
walls, close to the grave of Professor Pictet. Just before 
his death he wrote a very business-like letter to his wife, 
containing much about political matters, and dated Rome, 
March Ist, 1829. Ata meeting of the British Association 
at Plymouth in 1841, a subscription was commenced to 
raise a monument to his memory, adapted for a light- 
house. This was afterwards built upon a spot of ground 
given by the Rev. Canon Rogers, and commanding a view 
of the whole of Mounts Ray. 

The next great philosopher demanding our attention, 
who once laboured at the Royal Institution, is Dr. Thomas 
Young, a man who made many grand scientific discoveries, 
but whose works are not so well known by the public as they 
ought to be. Dr. Young, for instance, first established 
upon a firm basis the undulatory theory of light, but was 
obliged to succumb, for a time, to Newton, who upheld the 
emission theory. Dr. Young was born at Milverton, in 
Somersetshire, on the 17th of June, 1773. His father was 
a merchant Quaker. Most of the early part of his life was 
spent at Minehead, in Somersetshire. In March, 1780, when 
not quite seven years of age, he was sent to school—first at 
Stapleton, near Bristol, and afterwards at Downend, near 
Kingswood. From March, 1782, till the early part of 1786, 
he was at school at Compton, in Dorsetshire; and at the 
end of that period had acquired a good education, prin- 
cipally in classical subjects. He next resided for a time 
at home, giving attention to scientific subjects, as well as 
languages, and spent much of his time in learning the use 
of the lathe, and in making telescopes. iie next studied 
for five years—from 1787 to 1792—at the residence of 
distant relatives at Youngsbury, in Hertfordshire. He 
then came to London as a medical student, and afterwards 
went through a course of further medical studies at Edin- 
burgh, Géttingen, and Cambridge. a 

In the year 1801 Young received the appointment of 
Professor of Natural Philosophy at the Royal Institution, 
where he worked in the laboratory with his colleague 
Davy. Dr. Young only held office in the Institution for 
two years, but in that time he delivered ninety-one lec- 
tures, including subjects in nearly every branch of physics. 
He had not the “art of expounding” in perfection, so was 
not an attractive lecturer, and he had not the faculty of 
making his own ideas flow clearly and brightly into the 
heads of his hearers. His discovering of the principle of 
the interference of light took place in May, 1801, and is 
one of the test truths at the basis of the undulatory 
theory. The facts were made known by Young in the 
following words :— 





‘* Suppose a number of equal waves of water to move upon the 
surface of a stagnant lake with a certain constant velocity, and to 














ned py? elevations ; but if the eleva 
situated as to to 

exactly fill up those di , 
must remain smooth ; at 
from theory or experiment. Now I maintain 
ery eet ee of light are thus mixed ; and this 
I call the general law of the interference of light.” 

One of the earliest and most satisfactory applications 
which Young made of this theory was to the colours of 
striated surfaces—a class of phenomena inexplicable by 
any theory of light previously pro He next applied 
the theory to the explanation of the colours of Newton’s 
rings, and of thick and thin plates. He afterwards pro- 
duced interference bands by placing a hair or thin wire 
across the path of a narrow beam of sunlight, and, by 
cutting off the rays from one side of the wire only, the 
bands disappeared entirely, thus proving crucially that the 
interference of rays of light from both sides of the object 
is necessary to their formation. Not rag 4 did Young And 
a strong opponent to the undulatory theory of heat in 
Newton, but he was vigorously attacked by Lord Brougham 
in the “ Edinburgh Review,” as well as by lesser foes. The 
consequence was that Young’s discoveries sank for a time 
into oblivion, and were completely unnoticed by men of 
science for many years. He finally triumphed, however, 
and left behind him a name for ever memorable and for ever 
honoured in science. 

The subjects of the cohesion of fluids and the ultimate 
constitution of matter also occupied much of the attention 
of Dr. Young during his term of office at the Royal 
Institution. His ulations on the latter subject were 
much in advance of his time, and at the present day—as 
we have previously recorded in an article upon the Wirbel 
Bewegung theory of Professor Thomson —the leading 
philosophers in Europe differ in their opinions as to 
whether atoms are infinitely hard and rigid particles, or 
whether there are such things as atoms at all Dr. Young 
seems to have inclined towards the hypothesis of the 
infinite divisibility of matter. Some of his thoughts on 
this subject are very clearly expressed by him in the fol- 
lowing words :— 

“We see forms of matter differing in subtility and mobility 
under the names of solids, liquids, and gases; above these are the 
semi-material existences which produce the phenomena of elec- 
tricity and magnetism, and either calorie or a universal ether; 
higher still perhaps are the causes of gravitation, and the imme- 
diate agents in attractions of all kinds, which exhibit some 
phenomena 8p rently still more remote from all that is compatible 
with materia! ies; and of these different orders of beings the 
more refined and immaterial seem to freely pervade the grosser. 
It seems, therefore, natural to believe that the anal may be 
continued still further until it rises into existence absolutely im- 
material and spiritual. We know not but that thousands of 
spiritual worlds may exist unseen for ever by human eyes; nor 
have we any reason to suppose that even the presence of matter in 
a we spot necessarily excludes those existences from it. Those 
who maintain that nature always teems with life wherever living 
beings can be placed, may therefore speculate with freedom on 
the possibility of independent worlds; some existing in different 

of space, others pervading each other, unseen and unknown, 
in the same and others again to which space may not be a 
necessary mode of existence.” 

After Young’s two years’ tenure of office at the Royal 
Institution he resigned the appointment, in order to devote 
his whole time to the medical profession. On the 14th 
June, 1804, he married Miss Eliza Maxwell, of Trippen- 
dence, near Farnborough, Kent. About the year 1814 he 
gave much time to the study of Egyptian hieroglyphics, 
and was, we believe, the first to detipher them. In 1816 


he recommenced his optical researches, and discovered | G 


several of the laws which govern the of rays of 
light through doubly-refracting eee, and after’ ex- 
laining the causes of several of the phenomena of polari 
ight, his discoveries—together with those of Fresnel, Biot, 
and Arago—finally established the undulatory theory of 
ligt upon its present basis. Later in life he brought his 
mathematical intelligence to bear upon the value of fire 
and life assurance. He finally died on the 10th of May, 
1829, at Farnborough, after a lingering illness of an por 
matical character. His age at death was fifty-six, and his 
remains were interred in Farnborough Church, Kent. 


ee 


OVERLAND COMMUNICATION BETWEEN MON- 
TREAL AND BUTE INLET, BRITISH CO- 
LUMBIA, 

(No. L) 


In THE ENGINEER of March 6, 1866, we advocated the construction 
of the Intercolonial Railway, and have now the pleasure of stating 





that the engineers have almost completed the survey of the line. | asse 


We now propose to lay before our readers in these columns further 
particulars of this gigantic railway scheme. The line con- 
necting Montreal with Vancouvers Island could be carried from 
int to point through British territory, and would, therefore, be 
ntercolonial Railway No. 2, but of much greater length than that 
which will in two years connect the provinces of the dominion of 


anada. 
Mr. Alfred Waddington read a r before the late meeting of 
the British Association at Norwich, to which we are indebted for 
much of the following information :— 

It is asi cant fact that the line proposed only a short time since 
in _ ae * baer en mod pe to the Pacific, or as the 
railway is ca “The Cen ific,” is rapidly progressing, 
which line, if we do not bestir ourselves, bids fair to transfer the 
traffic from us to the Americans. England has the power in her 

the means of a great high — one still 
more direct through British North America, which will not only 


© 


i 


comnect our colonies, but open a vast tract of country where 
Sony A trem Sar shoces will still feel be 10. on Ins soil. 
e take a work in hand, to their honour be it 
written, no obstacle is so great that it will im their progress 
poe A ph ed adn gene. seine tral Pacific, the 
rks of which are beset with many difficulties; yet, 
0 to the assistance afforded the F Government at 
Wi to the Union Pacific and Central Pacific Railwa: 
who ate the concessionaires, the line advances with 

amazing rapidity. On the eastern side, from Omaha, on the 
is to Cheyenne, at the foot of the Black Hills, 517 miles, of 
w b of Ma: were com- 





ahead as rapidly as 
es tas Geel chicos 


men 
live | 


At the last-named point the works were resumed last spring, and 
are now almost complete as far west as Echo Pass, from whence to 
Salt Lake the works have been contracted for, and, we believe, 
begun, by the well-known Mormon elder, Brigham Yi » On 
the Pacific coast, where 10,000 Chinese were employed by the 
company, the line had reached and crossed over the Sierra Nevada 

ember last, at a height of 7042ft. above sea level, after 
surmounting some of the greatest difficulties in the course of the 
works, of which some idea may be formed from the following 
facts :—Besides fifteen tunnels and numerous heavy mountain-side 
cuttings, many miles of road have had to be covered in with 
sloping roofs, made of timber in large scantlings, in order to 
protect these spots from the danger of avalanches, which might 
otherwise trains in their descent. About 105 miles had to 
be constru last winter from Sacramento to Mud Lake, on the 
eastern and more abrupt slope of the mountains; sixty-four miles 
more had been added this ro at the end of June, and we have 
good reason to expect the whole line will be completed before the 
end of the year 1870, so as to connect with the splendid steamers 
already subsidised by the American Government, some of which 
now run between San Francisco, Japan, China, and the Sandwich 
Islands. So confident, indeed, are the directors of the Union 
Pacific Company that this line will monopolise the commerce of 
the East, that closed cars are already built, as if the service were 
already secured, and the pouches only want labelling—‘‘ For 
China through,” ‘Indian Official,” “Sandwich Islands,” “Alaska,” 
“Japan, &c.” Making all r ble deducti for these 
e rations, no person at all conversant with commerce can at 
all doubt the success of the railway; and in San Francisco, such 
was the influence of this conviction on the minds of mercantile 
men and others, that speculations in buildings were as great as 
those of London, in proportion to the size of the ar. 

What, then, must be the feelings of every Englishman in trying 
to calculate the consequences of such a commercial revolution— 
one which, unless coun will at the very onset throw the 
Chinese trade, and that of Japan, into the hands of the Americans? 
The precious metals, the transmission of which to the Oriental 
pty has hitherto been by way of London, will in future be sent at 

alf the cost of transit by this more s and direct route, thus 
making New York and San Francisco, instead of London, the 
financial and banking centres of trade; our communication with 
New Zealand and the Australian colonies will be displaced and 
thrown into other hands. Having thus cast a hasty glance at what 
our American cousins are doing, let us now examine seriatim, 
and more attentively, the difficulties which are qr to render 
the construction of a rival railroad through British America 
problematical, if not almost chimerical, according to some Ameri- 
cans, It is a most extraordi thing that people who wish to 
point out faults can do so with the greatest facility, no matter 
what the subject may be; and so in this case we find they are 
numerous enough, if true, and may be classed as follows :— 

1st.—The supposed geographical difficulties to the north and 
west of Lake Ponies and those much more real through the 
Rocky Mountains and British Columbia. 

2nd.—The supposed severity of climate, and general unfitness for 
settlement of the country to be traversed. 

3rd.—The greater distance across the continent to the north, as 
tthe The difhcalty, if bility, of 

4th.—The di ity, if not impossibility, of constructing a rail- 
road through a wild, unsettled country. : 

5th.—The opposing rights of the Hudson’s Bay Company. 

6th.—The possibility of difficulties at some future day with the 
United States, combined with the assistance of a sparse population 
and a long line of defenceless frontier; and, consequently, the little 
confidence placed by English capitalists in anything appertaining to 





7th.—The enormous expense of the undertaking, supposing it 
practicable. 

8th.—The cost of railroad transit across the continent, and con- 
ws the small amount of traffic to be expected. 

h. - And last, not least, the anti-colonial theories of the day, 
and the growing dislike to spend money on our foreign pos- 
sessions. 

We must therefore look into the matter more closely, as the im- 
— of the case requires, and weigh the above objections one 

one in order to show how groundless they are, beginning with 
= geographical difficulties as an indispensable preliminary to the 
others, 

Mr, Waddington, in a paper read before the Geographical 
Society at one of its meetings last year, went very fully into the 
subject, and Mr. Russell, the Crown land agent at Ottawa, who 
- ored a vast part of the territory last year, fully bears out Mr. 

addington’s statements in his report to the Canadian Govern- 
ment; and in 1858—9 Mr. Dawson, a well-known engineer, was em- 
paves to explore the country from Ottawa to Fort Garry, and we 

ve thus undoubted evidence of the geographical adv yo to 
be gained in forming a line of railway from Ottawa Geouh ritish 
territory to Vancouver's Island, rather than, as the ericans 
assert, 2 Minnesota, which latter would be a roundabout, 
instead of a direct route, A railway from Ottawa to Fort 2 
passing north of Lake Superior, would not only form one single 
8 t line in the direction of the Yellow Head Pass in the 
Rocky Mountains, but, as we said previously, would pass entirely 
through British territory, and at a suitable distance from: the 
frontier. Further west i , and the great plain of 
the Saskatchewan, the best access to which is in our own hands, 
extends from the Lake of the Woods to the foot of the Rocky 
Mountains, presenting 1000 miles of the easiest ground in the 
world for the construction of a railway, and of the most admirably 
suited in point of climate and fertility for settlement. Unlike the 
arid American desert, inhabited by hostile Indians, the line we 
propose would pass over one of the richest and most beautiful 
regions on the American continent, containing more than 60,000 

uare miles, or over 40,000,000 acres of land, clear and ready for 

__ and } directly between the Canadian dominion and 
Bri stiberneat there is not its equal either in 


— a ‘orm the limit of 
Here the difficulties to be surmounted are far 
ay ea even +. Lake Superior, For 
a a see vided in opinion so 
ions was decided upon, so as to 
on this important t. Success 
the party of explorers, = 
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row’ Pass, 
and thence over the Chileoaten Plain to Bute Inlet, Vancouver's 
Island. The ’ reasons for such an important decision may 
be very inserted here, and summed up as follows:—‘‘ The 
air and of es eaten Herons iy tho Soul Soe 
chewan, the part of eae tr stowed, woe ie 
Shek eters creerareees 
e curves, 

amount of snow. = ee ee et ae ae 

to follow through western portion Rocky 

after having crossed the main crest or watershed, amounting to 
nearly 250 miles of most ive, if not impossible, railroad. 
The t of a line through the Cascade or coast-range, 
and down the river to New Westminster. The worthlessness 


of 450 miles of country, or mountain, more properly, 
miles by Howse Pass ; and lastly, the difficulty 


The arguments in favour of the railroad from Ottawa to Bute 
Inlet are put forward by Mr. Waddington under the heading 
“ Per Contra,” and to our ideas are sound. They are as follows :— 

1.—The well-known fertility of the whole country drained 
the North Saskatchewan, and commonly called the Fertile Belt. 


doe navi ; ay of sd mam and the 
resence 0 seams 0 on seve 
4 3. i ith the. road 


| 


House and the Yellow Head Pass, and the facility of the latter, 
which requires no tunnel. This pass, or rather » presents a 
natural Mountains; it greatest altitude 


is only 3760ft. above the sea; the Indians cross over it in 
winter, nor does the snow render it impassable at any time. 

4.—The ready and easy communication offered for 280 miles by 
the Upper Frazer and its valley, through a comparatively open 
and fertile tract of country. 

5.—The opening up of the gold mines in and around Cariboo, 
which at present can only be reached by 380 miles of wearisome, 
mountainous wagon road; so that only the very richest claims 
have been hitherto worked. 

6.- The opening up of the Chilcoaten Plain, the only one of any 
extent in British Columbia, and which contains millions of acres 
fit for settlement. 

7. —The facilities offered by the Bute Inlet Valley, presenting a 
level break, eighty-four miles long, through the Cascade N 
and the only one for constructing a railroad to the t- 
water. 

8.—The superiority of the harbour at the head of the Inlet, its 
proximity to the coal mines at Nanaimo, and its easy and safe 
connection with Victoria, Vancouver’s Island, and the ocean. 

The severity of the climate has also been much tar = py till 
at last one would suppose that Canada was fairly locked up and 
buried in the snow for seven or eight months of the year. 
is the fact? The Lachine Canal, near Montreal, remains open, on 
an average, 226 days, or seven and a-half months, while the St. 
Lawrence at Montreal is navigable still longer. As far, however, 
as the present subject is concerned, the objection mainly applies 
to the running of trains in winter and the fitness of the country 
for settlement. The amount.of snow is the only serious obstacle 
to the running of trains in winter. In Canada the greatest depth 
of snow is to be found in the maritime provinces east of Quebec, 
but to the south and south and west comparatively little snow 
remains on the ground for any length of time. Asa general rule, 
the snow in Canada is easily removed by the snow-ploughs, which 
are used both there and in the Eastern States, and the trains 
continue to run regularly all the winter, with the exception of an 
occasional snowstorm. As you get further into the interior the 
thickness of the snow continues to diminish with the decrease of 
atmospheric moisture, until, in the plain of the ow does 
not pack over 14in. thick in a severe winter, and in the Yellow 
Head Pass rarely attains a depth of more than 3ft. In addition to 
these facts, the isothermal lines, which run in a W.N.W. curve 
across the continent of America,show an increase in the mean tempera- 
ture on the Pacific coast equal to11 deg. of latitude as compared with © 
the Atlantic, whilst the range of the ther ter b less, and 
the winter and summer temperatures more equable. Thus, the 
mean annual temperature at Cumberland House, in latitude 
54 deg., longitude 101°40 deg.; is only one degree lower than at 
Toronto, which lies 10 deg. more to the south and 42 deg. more to 
the east. In Victoria, Vancouver's Island, where snow rarely falls, 
and the arbutus grows in the open air to the size of al tree, 
the climate resembles that of Nantes or La Rochelle, in ce. 
In short, if the trains run all the winter in Canada, they should 
do so, @ fortiori, across the western portion of the continent. The 
following table shows that the distance across the continent of 
America, vid Montreal, would be less by 361 miles than the route 
from New York to San Francisco :— 





Miles, 
Distance from New York, by Chicago, to Omaha, on 
the Missouri .. .. ss «2 ef os se oe o8 1531 
From Omaha to San Francisco (of which the two- 
thirds comparatively sterile), about .. .. «+ «+ 1830 on 
From Montreal to Prescott .. «+ «s «+ o« o« 133 
From Prescott to Ottawa «2 «+ «+ oe se ee tet 
But these tworailroads form an acute angle at Prescott, 
which would be avoided by building a railroad in a 
direct line from Montreal up the Valley of the 
Ottawa, at a greater interval from the frontier, and 
shortening the distance... «. «+ «+ +s# «# +» 72 as 
From Ottawa to Bute Inlet, as shown further on, about 2885 
Difference in favour of Montreal .. .. «« o 361 
In winter the increased distance to Shi, or Halifax would 
reverse this distance in favour of the New York line, as i 
Shippegan, 228 miles, and against Halifax, Nova Scotia, 482 miles, 


showing a marked advantage over Halifax in favour of 
at which latter there is one of the finest harbours in the 
world, and only twenty-seven miles further off from Liverpool. 
The harbour of Bute inlet is open all the year round. Pros 
fessor Maury, U.S.N., thus writes:—“‘The trade winds place 
Vancouver’s Island on the wayside of the road from China and 
Japan to San Francisco so completely, that a vessel trading under 
canvas to the latter place would take the same route as if they 
were bound for Vancouver’s Island; so that all return cargoes 
would naturally come there in order to save two or three weeks, 
besides risk and expense.” This, then, confirms what has 
within the last few years, that is to say, the 
necessity of more than one line of railway across the 
continent. Why, then, should we not have a road of our own, 
which, besides many advantages before pps | will have its 
summer terminus on the Atlantic ocean, at an equal distance from 
Liverpool with New York, and 550 miles nearer, in winter? 


eo are to make a North Pacific 
is intended to Lake Superior al the Uj 
and Fort Benton to Leattile, on ateend, 2 
tance of 1775 miles length from New York, vid 

ill be 3124 miles, or 
constructed through British , this last-named road will 
furnish the only outlet to the er and 
Saskatchewan territory ee & ye ee 














1863. 1967. 
Chicago and North-Western 2 ose 11,532,348 
Chicago, Rock Island, and Pacific.. .. 1,959,267 .. 4,163,281 
Mic! (Southern)... .. .. «. «+ 3,302,543 .. 4,613,754 
Toledo, Wabash, and Western.. .. .. 1,439,798 «. 8,784,816 
however, of an intermediate unsettled country, like 
that to be traversed by the proposed line, and ne Pg Nema 
small amount of Bi, to be e be more 
than counterbalanced by the through traffic and the i 


crowd of ngers who, homeward and outward woul: 

cross ths “contin ent. The following more or aed in- 
formation, from the report of the Union may 
give some idea what this traffic would most probably amount to :— 





MERCHANDISE. Tons. 

a from the Atlantic round Cape Horn, 100 at 800 tons* 
goods os ss #0 se 08 os os of ss «s 80,000 

erry ag oy with California and China, 
55 at 2200 tons. 40 with 1500 tons of goodseach .. 60,000 
Overland trains, stages, horses, &c., 30,000 toms, say .. .. 20,000 
160,000 

N.B.—Before the construction of the Panama Railroad 

27,000 teams left two points on the Missouri for their 

westward journey in one year. 
Return freight as much more, say only the half .. «+ 80,000 
Instead of 460,000tons.. .. oc es «es os «+ 240,000 
‘ PASSENGERS. 

110 steamers both ways, at 454 each, say 80 at 625each .. 50,000 

a Ae carry 1000 passengers and more, seldom less 

200 vessels both ways round the Cape, at 20 passengers; 
My TS .. ce sc 00 oe 06 co ob 66 00 08 be 3,000 
Overland both ways 100,000; say .. ss ss «8 eo es 87,000 
Instead Of 154,000... .. ss +s «0 oe 06 + of os 140,000 

This sum is then swelled in the American calculation to 


55,200,000 dols., or £11,381,443, on the ge a of the expected 
; f which, it is supposed, would 


increase in the number of 5 
be doubled, and who oul be aaa at a higher price, namely, 
150 dols., whilst the freight is reduced to 300,000 tons. Deduct- 
ing one-half for running expenses, there would remain, net, 
£5,690,700 for 1830 miles. 

We shall here analyse the two lines; that is to say, the American 
road from Omaha to San Franciseo, a distance of 1830 mi 
the proposed new line of way from Ottawa to Bute Inlet, a 
distance of 2885 miles. 

American Line from Omaha to San Francisco, 1830 Miles. 


Dols. 
460,000 tons at 1 dol.” per cubic foot, or 34 dols. .. .. 15,640,000 
(The present price from New York to San Francisco 
by Panama, 70 dols , or £14 8s., and by Cape 
Horn about 12 dols., or £2 10s.) 
154,000 BUR SCU GE cc cs 60, 60 60 60 
(The steerage price by Cape Horn is about the same, 
or £0, whilst the passage by Panama costs from 
£30 to £50) 


15,400,000 


31,040,000 
The British line from Ottawa to Bute Inlet is to be 2885 miles 
in which is a difference of 1055 miles. Now Mr. Waddington 
puts forth the following in support of his views. He says :— 
" oyeoies the “through” traffic on this line to amount only to 
one- of the present traffic between the Eastern States and the 
Pacific, with the deductions made by him; and the prices to be, as 
on the American line, 1j cents per ton per mile for goods—£11 3s. 
(oay £10), and 7} cents per mile for making £44 12s., which is then 
to uced to 5 cents or £30, and we have as a — 
8. 
«+ 1,200,000 0 
ss 2,100,000 0 


3,300,000 0 0 
Deduct the half for running expenses, which are always the smallest 
on the longest lines, and there will remain £1,650, against the 
American calculation of £5,690,700 for less than two-thirds of the 
same distance. The above figures, if they can be relied upon as 
strictly correct, would at once give a dividend of 6 per cent. ona 
a capital of £27,000,000. 

But nothing has been added for the sale of lands, which would 
alone form a most important item. Nor for the carriage of mails, or 
precious metals, or for way traffic. The formation of this line 
wuld = up the Cariboo gold mines and the Red River settle- 
ment. is latter would soon become important were it only by 
transporting the produce of the plain in return for lumber and 
fuel from the forests of the Winnipeg territory, to say nothing of 
= indirect trade that must of necessity spring up with Lake 

uperior. 
y calculation, however, as to the probable returns of this over- 

d railroad must necessarily be of a vague character. It has 
even been questioned whether any goods, excepting the ve 
lightest and costliest, can be carried across the continent at suc 
rates as would produce any very great disturbance in the present 
channels of commerce. But in a large number of instances the 
rapidity of transit will counterbalance the higher rate of trans- 
sa once Speed is the great ‘‘ desideratum ” of the day, and the 

¢ proof is in the astonishing amount of freight passing over the 
portion of the American railroad which is already finished, though 
it has then to cross the Desert. The shorter route through British 
territory would undoubtedly command the largest share of trade 
between Europe and Japan ; and there can be no doubt, in a 
general point of view, of the vast development of trade and inter- 
course which must pany the opening of these great public 
thoroughfares. When, therefore, we think that the distance to Sydney 
from Vancouver's Island is, as contrasted with Panama, as 7: 
8200, or 1000 miles less; that the distance between Liverpool 
and Shanghai by this route will not exceed 10,400 miles, being less 
by 4000 than by the Cape, and 3600 miles less than by the 
Isthmus of Panama ; that the time from London to Hong Kong 
would be reduced to about forty days; and that the English trade 
to China alone amounts to thirty-eight millions sterling ; it is 
easy to foresee what amount of traffic would soon be running over 
this “great highway of nations,” with seven hundred millions of 
consumers in Asia at the terminus—a traffic sufficient to occupy a 
fleet of first-class steamers on either ocean. 

The difficulties in the way of this line of railway are speedily 


any, om for example, one of the greatest—the Hudson’s 
Bay auppag- lnwe agpes fe 

claims to the i 

settled. 


d. 
One-half of 240,000 tons at £10 .. 
70,000 passengers at £30... 


os +e ee 0 
oe +e 08 oe 0 








to give a written statement of their 
Canadian Government, so that they may be finally 





MANUFACTURE OF CAOUTCHOUC. 
No. Il. 

THE raw material arrives at the establishment of M. Guibal, at 
Ivry, in ae pes bottles of different sizes, and in discs or 
: about half an inch in thickness. The first operation consists 
them in warm water, for the double of cleansing 
the in of the bottles, which are often — irty, and of im- 
or some slight degree of softness, or rather suppleness, to 
A section through a piece of unmanufactured caoutchoue 
shows a dark colour, a yellowish or a greenis ing to the 

of the material and the manner in which it has been 


It is com of concentric layers of different ti 
capable easy separation by the hand. Caoutchouc is rare 
em now in an cuantiecinctured state. Even the use 





* The ton is the American one of 2000 Ib. 
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or the 
the 
a which have 
been previously well washed, are placed under a vice, which com- 
them strongly, while by a ive motion they are 
oma within the play of a circular le. This knife cuts them 
into strips, which, by virtue of the adhesive nature of the material, 
can be easily united end to end. Ultimately the strips are cut 
into threads by a hine which we shall describe when treating 
of the manufacture of vulcanised threads. To render the raw 
caoutchouc available for the remainder of its numerous applica- 
tions, it has several preliminary processes to undergo. The 
bottles and dises are cut into longitudinal fragments by a ci 
saw, a stream of water flowing in such a direction as to prevent 
the material a. the steel, or strips of it becoming mutually 
self-adhesive. It is then passed rollers which compress, 
bruise, and, to use the term, “‘ weld” together an loose pieces that 
are su to their action. After a certain number of ‘‘squeezes” 
the substance assumes the appearance of a very thick piece of lace, 
of a dark colour, with clear parts here and there. The man 
feeding the rollers continues to add ts until all the holes 





or spaces have and are up, and the material at 
Of wake te eoatinciiy felling ae the rating ‘ho while 
wai upon the ro! whole 
Ie that tho tkine should 


Be th oiuiy dria en tine tion, th bjected to th 

oroughly dri ‘ter this opera’ t are su to the 
drying process until every particle pre Bac is evaporated ; 
they are then ready for the next step, the nature of which —— 
upon whether the itch is to be vulcanised or not. In the 
latter case it is mixed or worked up in an apparatus slightly 
heated, until it is reduced to a thick glutinous paste of a clear 
and uniform brown colour. The effect is precisely analogous to that 
of chewing a bit of india-rubber in the mouth, a feat all school- 
boys are acquainted with. So soon as the pasty mass is judged to 
be of a proper consistency and homogeneity, it is placed in moulds 
of cast iron, and strongly compressed an hydraulic press. 
These moulds are of enormous strength ; they are nearly a foot in 
thickness, and about 18 in. in height. At the expiration of a few 
hours of this pressure the substance is converted into a cylindrical 

k of solid caoutchouc. 

The next step consists in cu the block into ha for 
their length the circumference of the block, and of a variable thick- 
ness. This is accomplished by means of a rectilineal knife, to 
which is imparted a very rapid motion of “ come-and-go,” and by 
mounting the block upon an apparatus which gives it a rotary 
movement, and is ingeniously adjusted to advance towards the 





knife, accordingly as the cutting off of successive layers diminishes 
the dimensions of the block, and thus increases the distance from 
the knife, the velocity of rotation increases as the diameter 


decreases, so that the relative positions of the knife and the centre 
of the block are constant during the whole operation. The sheets 
of varying thickness that are produced by the cutter, are used prin- 
cipally in those applications of tchouc where it is necessary to 
enclose air or gas in a hermetically sealed envelope. i 
description are air cushions, pillow cases, gas oons, and 
numerous other objects of utility amusement. In all situa- 
tions where the — of the sulphur contained in vulcanised 
i rubber would produce a chemical action upon the liquid con- 
tained in ~~ envelope, the natural substance should be employed. 
In spite of this obvious precaution it is rarely adopted, and near! 

the whole block of caoutchouc that comes into the market is vul- 
canised and impregnated with various pulverised ingredients, 
intended to confer certain particular qualities upon it. In the 
manufactare of vulcanised threads, a branch of business largely 





undertaken M. Guibal, the best description of caoutchoue is 
employed, and the only foreign ingredient used is sulphur. The 
raw mate cut, washed, and mixed between rollers with a 
certain flowers of sulphur, under a temperature of 


150 deg. Fah. When it is considered to have taken up a sufficient 
amount of sulphur, it is worked up to a homog istency 
in a closed apparatus with toothed cylinders, and afterwards 
reduced by hydraulic pressure to a solid block. In this state, 
although it retains the sulphur in its crevices, it is not vulcanised ; 
it also retains its adhesive properties, which have to be got rid of. 
Before finally vulcanising the caoutchouc intended for elastic 
threads, it is not necessary to make the thread first, but to take 
care that the ribbons or strips from which they are to be cut are 
accurately trimmed and pared along the edges. The “‘ waste” 
resulting from this optration, and also from that of the circular 
cutter, constitutes excellent material for the manufacture of other 
articles. Previous to subjecting the block to the circular move- 
ment, it is cut into slices perpendicular to its axis. The thickness 
of these slices varies with the breadth of the strip from which the 
elastic is to be cut. About din. may be taken as a fair average 
breadth. They are placed upon a traverse carried by wheéls, 
which, by a perfectly uniform motion, brings them within the 
action of a circular knife revolving with extreme rapidity. The 
whole apparatus and operation is so accurately adjusted and per- 
formed, that so soon as once the rough edges are taken off the 
strip uncoils itself, so to speak, without any tangling, knots, or 
break whatsoever. The entire operation is conducted under a 
stream of water, and when the strip is finally severed from the 
disc, it falls into a bucket of water. The strips are subsequently 
all cut to the same breadth, and they are then ready for valcanisa- 
tion, which is performed in a workshop speciall 1 to that 
urpose. The first step consists in winding # foand large 
bbins, formed by a central iron rod carrying eireular plates of 
the same metal, dividing the bobbin into a number of separate 
compartments, each of them equalling the b of a strip. 
Women are et in this operation. At the same time that 
the strip of sulphurised caoutchouc is wound upon the bobbin, a 
sim ly sized one of cotton accompanies it, and the bobbins thus 
“* charged ” are placed in a boiler filled with steam of @ pressure of 
three or four atmospheres, and of a temperature of 250 deg. 
Fah. Having been subjected to this vapour bath for the proper 
the bobbins are removed, the strip of cottom is unrolled, 
and then that of caoutchouc. The latter has changed fits colour 
from a brown to a yellowish white tinge, and has ly lost 
all its previous adhesive properties. In addition, the mafk of the 
cotton strip with which it has been rolled can be distimetly traced 
upon its surface, and in a very short space of time the yellowish 
tint gives place to the well known hue of ed india- } 
ne 2 the ng cat imto — and are 
ready for into weaving workshop. some instances 
they are covered with a cotton thread as @ protector before they 
are sold; in others they are wneovered. The weaving 
shops are furnished with the ordinary weaver’s beams, upon which 
the threads are placed. The warp consists of a strip, of which the 
woof is formed of a cotton or silk thread ; warps of textile material 
constitute the face and back of the web, and the result of the 
operations leaves the thread of the caoutchouc between the two. 
It virtually, after being heated, is absorbed in the thickness of the 
tissue, is quently pletely invisible from the exterior.4 
We have already alluded to the part that caoutchouc performs 
in the preparation of waterproof coverings and garments of every 
_— owe we and shall now proceed to examine a little into 
he methods adopted tor effecting that object. The raw material is 
first carefully washed and reduced to pieces of comparatively small 
dimensions, and then mixed with the solvent reagents in 
proportions carefully calculated and rigidly adhered to. After 
this preliminary mixing the compound is thrown into large close 











reservoirs, where the intimate incorporation of the several in- 
gredients is further insured by went trituration. A thick | 
pasty-looking mass is the result of this operation, which is sub- 
mitted to the action of cylindrical crushers, and finally transferred, 
by the agency of numerous rakes, to the refining receptacles. 
During thi which is repeated several times in order to 


insure’ the production 


of a cake of a homogeneous consistency, 





whatever - saan | matter is desirable is added, with 


< together a 
small portion of lampblack to impart depth and tone to the 
mixture. There are two methods available for applying caoutchouc 
to the fabric or tissue intended to form one of the surfaces of a 
waterproof garment. The first consists in placing the fabric, 
covered with a certain quantity of the solution, behind a perfectly 


it edge fixed at the proper distance above a level table, and 
drawing it underneath between the ight edge and the surface 
of the table. By these means the fabric es covered with an 


extremely thin and perfectly uniform coating of the waterproof 
solution. During the arte of the dissolved caoutchouc it is 

ary to stimulat, e evaporation of the thin superimposed 
layer, in order to insure that it should be reduced to the extreme 
degree of tenuity. For a long eae this result was obtained by 
simply exposing the covered fabric to the influence of a drying 
room, where it was effected spontaneously. According to the 
time of the yearand the nature of the weather, from eight to 
twenty-six hours were required to accomplish this, and this delay 
was so inconvenient that other methods were speedily adopted for 
effecting the purpose more expeditiously. The modus operandi at 
Ivry is as follows:—A metallic table, heated by steam, is supported 
perfectly level upon a frame; the fabric is wound round a roller, 
and passes under a rule or straight edge in the manner already 
described, being drawn underneath the action of a second 
roller placed at the other extremity of the table. The evaporation 
produced by the steam-heated surface is so lete that no trace of 
the solvents remains in the fabric. This plan o ing renders 
the skilled labour necessary a minim _ one man bei cient for 
the manipulation of two or three machines, and able to fulfil the 
duties of feeding them with the solvent mixture, and throwing 
them in and out of gear as occasion demands. The theory of the 
coating process briefly consists in dissolving the raw material 
in certain solvents, and in this state spreading it evenly over the 
fabric, while, by the application of heat, they are evaporated, and 
the film of caoutchouc remains intact. Were it not that efficient 
means of ventilation were provided the vapours of the evaporated 
solvents would seriously affect the workmen employed, and have 
frequently given them — and fainting fits. Another im- 
portant problem that had to be solved was the possibility of con- 
densing the vapour so as to obtain the solution back again, and 
thus effect a great economy of material. Many methods have 
been tried, and many plans devised, to accomplish this object, but 
they all fail in one or more particulars. ¢ principle of the 
malecity consisted in carrying the vapour, by means of a current 
of air, into a condenser, somewhat similar to an alembic, where it 
was expected it would be restored to its original liquid form. 
These anticipations were disappointed by the that 
the cold air Theld in solution nearly as much of the vapour as it 
absorbed when in a heated state, and, consequently, passed out of 
the apparatus almost as heavily amet with it as when it entered. 
An apparatus is adopted at the establishment of M. which 
acts upon a different principle. Above the table where the coating of 
the fabric takes place is fixed a roof of sheet i the ridge being 
in the direction of the longitudinal axis of the table, and the two 
triangular gables being sheeted completely over. There is, there- 
fore, but a very small space between the eaves of the roof and the 
upper surface of the table—nothing more, in fact, than what is 
necessary to allow of the passage of the waterproof fabric. The 
exterior of the roof is constantly submitted to the action of a 
stream of cold water, and is thus maintained at a low temperature. 
So soon as the vapours of the solvents rise from the cloth they are 
enclosed almost, as it were, in a box, and rapidly condense upon 
the internal slopes of the roof. In consequence of the adhesive 
properties of the condensed solution the drops thus accumulated 
do not fall back upon the table, but run along the length of the 
roof, which is slightly inclined from the centre towards each ex- 
tremity, into a gutter, from which they descend by a down pipe 
into a receptacle provided for them. With very little trouble, and 
scareely any extra expense, a large portion of the solvents can thus 
be recovered from their condensed vapour and utilised again and 
again, instead of being completely lost, as in former times. 

The only valid objection, in a sanitary point of view, to the use 
of waterproof garments is, that they do not permit of the passage 
of personal perspiration. M. Guibal, after numerous unsuccess- 
ful attempts and fruitless experiments, has succeeded in vanquish- 
ing this formidable and justifiable obstacle to the employment of 
these articles of apparel, and has bestowed upon the garments so 
manufactured the distinguishing title of hygiénique. This de- 
sirable result is accomplished, in the case of waterproof coats, b 
a kind of ruse or artifice. A double sheet of fabric is employed, 
and each separate one is waterproof ory in horizontal strips or 
bands, every alternate band being unsaturated with the solution. 
In addition to this, the two sheets of stuff comprising the fabric 
are so arranged that the waterproof bands of the one overlie the 
unsaturated strips of the other, care being taken that there should 
be a sufficient amount of overlap at the edges to prevent the water, 
finding its way from the exterior to the interior of the garment. 
A familiar illustration of the manner in which the bands are dis- 
posed*so as to render the garment, as a whole, impervious to water, 
may be obtained from the ordinary tile roof, in which the same 
object is secured by the upper tiles overlapping those oe 
immediately below them. Although the rain is thus unable to 
penetrate a waterproof garment, or, ordinarily speaking, a Mackin- 
tosh, constructed upon this principle, yet it admits of the free 
circulation of air, and, consequently, the perspiration of the 
wearer is not checked, a point strongly insisted upon by members 
of the faculty as most essential to health. This principle of 
alternate saturation and non-saturation of the fabric is not visible 
on the outside of the garment, which presents an appearance 
differing in no respects from those in ordinary use. At the same 
time that we give M. Guibal due credit for the ingenuity of his 
invention, we confess we very much doubt whether the object 
sought is thereby actually effected. That his hygiénique water- 
proofs may be superior to the common Mackintosh in a sanitary 
point of view is very probable, but that it permits the uninter- 
rupted and perfectly free escape of the perspiration, while it 
totally prevents the passage of water, is a combination of valuable 
properties that it is rather difficult to realise. In our next and 
concluding article we shall give some further information respect- 
ing the manufacture and application of vulcanised india-rubber, and 
the variety of purposes for which it has been successfully adopted. 








Hv. Docks. —Theanticipations entertained that the Hull Western 
Dock would be opened in the autumn of 1868 have not been realised, 
and a great pressure has consequently been put upon all the existing 
appliances of the Hull Dock Company. Very large quantities of 
rails were exported from Hull in 1868 to Russia to meet the re- 
quirements of new Rassian railways. Steam power has been 
applied to a 60-ton crane at the Victoria Dock; a valuable addition 
has also been made to the appliances at the Railway Dock in the 
form of a steam-elevator, by which 150 quarters of grain per hour 
can be transported from the quay level to the different floors of 
the warehouses, The Western Dock is now expected to be opened 
in May or June, 1869. 

New Insurance Company.—Under the title of ‘The General 
Accident and Guarantee Company,” © eompany has been started 
on limited liability, with the object of affording additional —- 
tunities for insurance inst accident. It specially appeals to 
architects, surveyors, and engineers, who are usually considered as 
belonging to dangerous professions, and as such are charged in 
excess, e directors offer three advantages, namely— particips 
tion in profits by policy-holders, reduced rates to members of the 
above-mentioned professions, and the “Sovereign Accident 
Policy.” This latter arrangement consists in granting a policy for 
£300, without profit in the event of death by accident, or £2 per 


| week in case of total disablement by accident, for the annual pay- 


ement 


ble 


ment of one sovereign. The company is under the mana 
of Mr, ©. Harding, who, we understand, has had consi: 
experience in business of this kind, 
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HYDRAULIC DREDGER. 


MR. J. ROBERTSON, ENGINEER, HOPE-STREET, GLASGOW. 





















































In the pr engravings we illustrate an extremely 
ingenious system of dredging, recently patented by Mr. Robertson 
of frictional gearing fame. 

Fig. 1 is a sectional plan of a raked-shaped mouthpiece B, into 
which the materials to be raised are made to enter by the forward 
motion of the dredge boat, as in form to the mouth- 
pieces seen in Figs. 2 and 3. The inside of this curved pipe is 
open, and U-shaped between the points ¢ and d, and the sand or 
mud is forced into this opening. © water channel is tracted 


mounted in bearings formed in the cross piece g, coinciding with 
the axial line of the journals j, j', so that the raising and lowering 
of the conducting pipes A and C and mouthpiece B does not 
‘alter the position of the pulley X so as to tighten or slacken the 
‘belt leading from the fly-wheel J? of the engine J, for driving the 
impeller of the rotary pump fh. A clutch and clutch handle Y and 
iY’ is fitted close to the pulley X for disengaging it when the 
pump / is not required to work, or when the wind barrels K" 
are 








into a jet at d, and the water forced through this jet from the 

pipe A strikes and forces the sand and shingle round the curve of 

fee pipe, aaa it in at the bell-mouthed opening ¢, and through 
e pipe O. 

e action of the jet and centrifugal force of the water in 
motion caused by the curved form of the channel prevents the 
water from escaping, producing an inducing or drawing-in tendency 
on the mud or shingle, and forces all up through the exhaust pipe 
©, in the direction of the arrows shown. 

Fig. 2 is a side elevation, and Fig. 3 a plan of a dredge-boat 


constructed to raise sand, mud, shingle, and other matter, bya |' & 
j at a high speed, the form of the mouth- |; \ 
piece B applied to this dredger being similar to that described in |‘ 


current of water im 


connection with Fig. 1. The hull H is constructed to 


ficient space and buoyancy for the machi to be ied, which, | | 
being light com with that required for an ordi bucket |" 
ladder dredger- 


machinery is all placed on deck, and consists of an ordinary ver- 
tical steam boiler I and mountings placed near the centre of the 
dredger, which supplies the engine with steam. The engine J is 
also of an ordinary construction, but having its framing so con- 
structed as to support the windlass gearing or mechanism for 
feeding or drawing forward the dredger and rake-shaped mouth- 
piece B against the materials indicated at F to be dredged, 
and also for comping Se gusig i ibitg 1a low i 
the mouthpiece and its conducting pipes. A turned fly-wh 
J is aoe a ad ome — shaft oR nc = seen a belt 
is passed and carried forward, and passed over xX, 
keyed on the spindle X' of the im of the ed poof b; 
and in this way a very pact ani enient arrangement of 
‘winding and driving gearing is obtained. A strong cast iron axle 
ox cross piece g extends across the hull H of the vessel or dredger, 
having a flange formed at one end, to which the exhaust or outlet 
pipe O, peng ty from the mouthpiece 3 is bolted by a cor- 
responding “‘ blind” flange formed on one side of the pipe C; the 
other end of the cross piece g, which is forked, is bolted a 
stuffing-box flange formed on the inner end of the long neck of 
the rotary pump h. This long neck being turned forms a bearing 
journal, which works in the bush block or bracket 7 
sg a at one side of the 

formed at the opposite end 
which works in a 





B 
LA 








t, -requires a omer small h The | | 


quired to be worked without the rotary pump h. The rotary 

ump / has bolted to its suction orifice leading to its eye or centre 
the suction pipe i, furnished with a foot valve and rose entrance 
poeta ©, Be pigeé beng oe Paes + the rose i’ is always 
immersed in the water while the mouthpiece and conducting 

ipe to which it is attached is raised or lowered to various heights. 
Thus arranged and the mouthpiece B lowered down to the 








to 

B, in the direction of the arrows, so as to be caught by or drawn 
into and ded by the strong current of water passing round 
the channel $, and fosced into up ones Se cae Senay 
rt ee Pes mouth O', where it is discharged into a 
punt Z provided its reception; the course of the current of 
water and materials being forced along with it’ are indicated by 
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= SouTrH KensincTton MusEevmM.—Christmas week, open free from 
10 a.m, till 10'p.m. daily. Visitors during the week ending 
Jan. 2, 1869: -Museum, 34,045; Meyrick and other galleries, 
8122; total, 42,167. Average of corresponding week in former 
years, 24,517. The total number of visitors during the year end- 
ing 3lst December, 1868, has been :—Morning, 599,143; evening, 
281,933; making a total of 881,076, or 634,560 over the preceding 
year. Total from opening of museum, 8,013,164. 

Tue Late Proressor J. D. Forses.—One of our contempo- 
raries, on the last day of the year, recorded the losses which science 
had suffered among her teachers; but the list for 1868 was not 
complete, for on that day died one of the most eminent of our 
physi Ey ar James David Forbes, principal of the United 
Colleges of St. Andrew’s. At the early age of twenty-two he was 
appointed to the chair of Natural Philosophy in the University of 
Edinburgh, on the death of Sir John Leslie in 1833. He rapidly 
attained to the first rank of men of science, winning medals from 
the Royal Societies of London and Edinburgh, and having been 
elected corresponding member of the Institute of France on 
account of many original researches, but chiefly for his discoveries 
as to the polarisation of heat. Subsequently his name was fami- 
liar to every one of even moderate information as an original, 
sagacious, and most laborious investigator of the laws which 
govern the formation of glaciers, and as the author of a theory of 
their structure, which a few years ago was the subject of consider- 
able controversy. He was in the midst of some important re- 


| searches on heat when his health broke down towards the end of 


1851. His career was very brief, but very brilliant, and it was 
remarkable for the quantity no less than for the quality of the work 
done. Between 1828 and 1862 Mr. Forbes published no less than 
118 memoirs of high mark ; of these 101 appeared before 1852. His 
“ Travels among Alps” and his “‘ Travels in Norway” were 
se te works. Even after the first attack of the illness to 
which he eventually succumbed he wrote a ‘History of the Pro- 
gress of Mathematical and Physical Science” from 1775 to 1850, as 
one of the preliminary dissertations of the ‘‘ Encyclopedia 
Britannica,” ides many smaller essays and memoirs. In 
1860 he resigned his professorship, having continued to perform 
its duties for several years in spite of bodily weakness. In the 
same year he was egy principal of St. Andrew’s, an office 
better adapted to his state of health, but in which his colleagues 
and the students well know that he conferred benefits of the 
highest nature on the university, over which he presided with such 
real dignity, and which he guided with such enlightened wisdom. 
All who came under Principal Forbes’ intellectual and moral in- 
fluence looked up to him with reverence, and even with enthu- 
siastic iration, while among his friends he was regarded with a 
singular degree of affection. In ordinary intercourse nothing could 
be more simple and gentle than his demeanour : it was at the same 
Nigitced quntionen of o.perted thet hes sil but pesved away, and 
gentleman of a as away, 
of which, if we have parted with the formality, we have also lost 
much of the refinement, and under that manner there was the 
utmost sincerity, guilelessness, benevolence, and saveiy. It has 
se ae pe to few to be at once so reverenced as a philosopher and so 
ved asa friend. He was cherished by great men who have 
gone before him, Aragos, Whewells, and Brewsters, and he will be 
eplored by many great men who yet remain, Herschels, 
Sedigwicks, Murchisons, and Thompsons, who well knew his 
to science, and were attached to him asa friend and fellow-labourer. 
Mr. Forbes was the youngest son of Sir William Forbes, Bart., of 
Pitsligo, well known as a valuable and valued friend of Sir Walter 
Scott.—Pall Mall Gazette, 
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GAS CONDENSER, 






DESIGNED BY MR. D. A. GRAHAM, CHARTERED GASWORKS. 
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THESE gas condensers are from the designs of Mr. David Allan 
Graham, foreman at ‘the Gasworks, Westminster. 
Their object is to do away with the present general practice of 
carrying condensing pipes along the walls of the retort house, &c., 
which are both costly in execution, and, on account of the fall it is 
necessary to give them, almost impossible to treat architecturally. 

This design substitutes such a form of condenser as ge ae 
all the advantages of the present system with others which have 
not hitherto been obtained in so compact a form. It may be 
briefly described as being a long rectangular screw, of which the 
top is the inlet and the bottom the outlet. That is, there are two 


rows of circular or flat mains havi 

the ends, and at the termination 

placed to take off the tar and liquor. 
A bye- and separate dip are provided, through which 


which time the inlet A, and the outlet O, are shut. 


so that the air may circulate freely around them. 
It is proposed 

ends 18in. X 6in. = 108" 

they will have a sectio 


area of 100 square inches. 








a common jaw, and joined at : 

the last length a dip pipe is 
the 

passes while the condenser is being cleaned or mpeliel, dauieg 

These condensers should be placed at some distance from walls, 


to construct them of wrought iron tubes and cast 
uare inches, and, deducting the angle iron, 


With eight tiers of pipes the condenser does not occu 
more than 11ft. in height. sents ad 
With pipes 30ft. in length, this gives with the ends 500ft 
of condensing pipe, and 2000 square feet of condensing surface. 
_I+ will also be seen from the above sketch that a double row of 
pipes can be more conveniently arranged a single row, such as 
been used in condensers which have hitherto been designed, 
and in addition the pipes have such a fall given to them from end 
to end as shall prevent any accumulation of thick tar ; and at the 
same time the gas tar and ammoniacal liquors are condensed 
together, which is the object now desired by almost all gas engineers. 








BALANCED RUDDER, H.M.S. HERCULES. 


DESIGNED BY MR. E. J. REED, O©.B. 
(From Mr. Reed’s work on ‘‘ Shipbuilding in Iron and Steel.”) 


Tue details of the - 
ments of the rudder of the 
Hercules are given in side 
view and sections in the 
annexed cut. The two parts 
» 4 rudder before and 

t the axis are separately 
built, and are connected by 
being forged [on the after edge 

i on ‘ter edge 
of the ore part, and the 
pintles on the fore edge of the 
after From the sketches 
it will be remarked that the 
fore part has its frame formed 
in one forging, while the after 
~— Aaah — — > i 
a and a t p 
with two vertical frames in- 
culahierclin: ‘Thoefterpert 
an 5 eafter 
is sided uniformly through- 
out, but the fore part is 
tapered in siding, as shown in 
the sections, 
this difference being the same 
as has been given for a similar 
arrangement in the Bellero- 
phon. The heel of the rudder 
is steadied by the after end 
of thekeel piece, and thelower 
pintle on the after piece of 
the rudder through a 
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PLAN OF D 











PLAN OF C 
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clasps 
a of the frame. The 
solid redder-head attached to 
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that when it is desired to use the rudder as asimple balanced 
rudder the two parts can be made to move together by locking the 
tables C and Dto each other, and when therudder has been put over 
to the desired angle it can be fixed there by putting in the locking- 
— in the after row of holes in C. If, on the other hand, it is 

esired to use only the after part of the rudder, the fore part can 
be locked in its amidship position, and the after part, being moved 
by the solid rudder-head which turns within the tubular head, can 
be locked at any angle by putting in the pins which pass through 
the holes in the after of Cand D. It need only be added 
that provision is made in this case also to prevent the rudder from 
being driven upward if it strikes the ground, by means of a forg- 
ing fitted between the counter and the upper part of the rudder, 
and that the shipping or unshipping is performed in a manner 
similar to that fully described for the Bellerophon. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE PARSONS GUN. 

Srm,—Reading your account of the experiments with the Parsons 
steel-lined gun, it struck me—supposing your hypothesis of strain 
on the inner and jar on the outer tube to be correct—that a layer 
of copper or other similar metal between the two tubes would tend 
to lessen the effect of the jar. There would then be three tubes— 
the inner steel one to meet the strain, the outer iron one to stand 


the jar, and the intermediate copper one to deaden the jar. 
Eugenia, Co. Grey, Canada Wat. W. Cc. C. | 


THE PARAGON ENGINE. 
Srm,—In Toe Encuvggr of the 11th ult. is a description of a 
6-horse power paragon engine by Messrs. Kittoe and Brotherhood, 
and although it is not there stated to be patented on the circulars 
em, it is called the patent “ paragon” steam engine. 
If your readers will turn to the “Practical Mechanic’s Journal” 
for December, 1851, No. 45, vol. iv., page 196, they will find two 
engravings and en a a 6-horse engine by Mr. John Hastie 
of Greenock, called ie’s semi-gravitating steam engine; and 
although it is a little different in external appearance and price, 
et the, principle of the two engines is clearly identical, and in 
fact Hastie’s engine seems preferable in arrangement. 
Blandford, 21st December, 1868. 








KENYON’S BOILER SCUMMER. 

Srm,—I notieed io ing paper of the 25th inst. the details of 
Messrs. Kenyon’s boiler scummer, for the prevention of incrusta- 
tion in steam boilers. Doubtless it may be very good. I have tried 
fluids, compositions, and hollow scum plates for the last sixteen 
ears in 40, 20, and 14-horse {high-pressure boilers, but with very 
ittle effect. Having had to clean out the boilers every eight weeks, 
some eighteen months ago, I was reluctantly persuaded to t 
Messrs. Geere’s, of Stratford, boiler fiuid, which I did, wit 
the following result, in a 40-horse boiler. I cleaned it out at the 
end of three months, and found it as free from incrustation as 
when the fluid was first put in. I have since then run the boiler 
six months with the same result. 
I have recommended it to several large firms, who are equally 
well pleased, and continue to use it. ; : 
The interest you take in the preservation of boilers is my only 
reason for addressing iy on the subject. 





Manager of the Carpet Company. W. R. Jeune, 
UNITATION. 
Srm,—Mr. Walenn writes of the further development of his cal- 
culus with as much reserve as if he were laying before the public 


some new invention in machinery of which he had not fully com- 
leted the patent. I have not access tocither the ‘‘ Philosophical 
Scanian or the “ Quarterly Journal of Education,” and.can, there- 
fore, only conjecture what the other Lag may be, 
He enunciates the theorem on w his system is based as 
follows :—*‘ The theorem is that if ¢ be the tens, and u the unit’s 
digit of a two-figure number, and 3 be any integer less than 10, 
then (10—3) ¢ + u has the same remainder to } as 10 ¢ + u, and so 
on to higher numbers.” Without any restriction to numbers of two 
digits only, without restricting } to a less value than 10, may not 
the theorem be more simply and comprehensively thus enun- 





=. 
“The addition toor subtraction from ‘the dividend of an 
multiple of the divisor will not affect the remainder.’ The tru 
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the theorem is self evident, but its connection with the process 
unitation is not so plain. Perhaps Mr. Walenn means that 10—3 
to be the new radix, if so, ¢ and wu will not represent the same 
abstract numbers as before, and the proof of the theorem may be 
too lengthy for admission into a letter. 

In one of his letters Mr. Walenn states that the unitary 
calculus is a system of check arithmetic. With your permission 
I will state the rules used by our thers for checking each 
ari proof alongside ; neither the 
paratively, or in any sense, the 

piriciam, nor have they to specific 
. not to general principles, if I understand the 
phrase ai 


Any two numbers, N,N}, in whatever scale of notation they 

mer Se ¢ , may, by successive division, be expressed on a 
e whoge radix is any integer r, and we shall have 

N = pfat® + pn—1—)+ &o, +p, rtp... . (I) 

N’ = pm 2 + pm 19 — 3+ Ke, +p’ + po. » 2 « (2) 
Where 7", pa —} p, po, &e,, ave the digits of the numbers when 
expressed in the new scale, are each integer less than 7, and may 
have any value, from o tor — 1 inclusive. Since 

ee eS eee (3) 
it follows from (1), (2), that we shall obtain the same remainder, 
whether we divide the number itself or the sum of its digits by a 
than the radix by unity :--_ 

Let, then, N= qy¢—1+R, 
N=qr—itRk. 

In the following rules, for brevity'’s sake, the words ‘‘ remainder 
obtained” mean the remainder obtained after division by a number 
less than the radix by unity. 

1. Subtraction : ‘*The remainder obtained from the difference 
between the two numbers will be equal to the difference between 
the remainders »btained from the two numbers.” 

i—-F og R—R 
c= cee | 
Addition: The remainder obtained from the sum of two 
numbers will be equal to the remainder obtained from the sum of 
the remainders obtsined from the tre pape 
NN =qtq+htt = Mies Q.E.D. 

3. Multiplication : The remainder obtained from the product of 
two numbers will be equal to the remainder obtained from the 
product of the remainders obtained from the two numbers. 

is Pee d Pe ek 
——e =a¢r—-Y)+tyR+qR+ Q.E.D. 

4, Involution and evolution : The remainder obtained from the 
on or root of any number is equal to the remainder obtained 

rom the same power, or root of the remainder obtained from the 
original number. If n be any positive integer or fraction 
x= @ (r—1)"-1 + ng" (r—1) RB + ke. + ugk + 

Q.E.D. 

In my last letter I stated that the rule held good for all scales 

from the unitary to the myriadenary; I ought to have written 


from the binary to the myriadenary. 
Jan, 4, 1869. 





number 


Q.E.D. 


9 


“~ 








CoNTRACTORS’ ENGINEER. 





REGULATING WEIRS. 

Sm,—The papers on the river Irwell flood drainage project and 
proposed regulating weirs which have appeared in your very 
valuable journal are very interesting to this district, The regula- 
ting weirs in use in Irish rivers, particularly in the Shvnnon, are 
so inefficient, and their effects so disastrous, that the construction 
of a really effective regulating weir would be of immense value. 
In one reach of the Shannon, from Killaloe upwards, there is a 
lake twenty-one miles long, and thence a river generally 500ft. 
broad and 15ft. to 25ft. deep for ten miles long, and governed by a 
solid stone weir wall, without any sluice of any kind, and the con- 
sequence is the crops on all the lowlands both sides for thirty-one 
miles are every autumn liable to destruction from inundations. 

The weir wall was built by the Government engineers to main- 
tain a depth of water for navigation in summer, and this it does 
well; but when floods come they are obstructed by it, rise, over- 
flow the banks, and inundate the lands, There are eight such 
weir walls across the Shannon, and they swamp every year 24,000 
acres of land. What we want for the landowners are regulating 
weirs that will stand up firm in dry weather, to maintain a certain 
depth of water in the shoals and locksills for steam navigation, 
and that will open in floods so as to leave the whole water-way, or 
very nearly the whole, open for the passage. For this purpose I, 
as engineer for the landowners, have proposed a lification of 
“ barrages mobiles,” now acting in the river Seine. The Govern- 
ment engineers object to those. I have applied to the Board of 
Works for permission to construct twenty lineal feet of sluice in 
one of the Shannon weirs at my own cost, and to give a guarantee 
that if i¢ should prove useless for flood drainage, or injurious to 
the navigation, I would remove it and rebuild the weir wall at my 
own cost. But the Board of Works refused such permission, and 
they refuse to make any such experiment themselves, or to recom- 
mend the Government to do so. The Shannon river is, by Act of 
Parliament, in the exclusive care of the Irish Board of Works. 
My idea is that we do not yet know the best pattern of sluice or 

lating weir for large rivers, and that if one of each of those 
sluices now considered good were constructed in one of the Shannon 
weir walls, and if the working of these were well observed for a 
season, @ sluice better than any now known would he devised. We 
have the old ‘* lift sluice,” the American “bear trap,” the French 
“barrage mobiles” of four different forms, and others. I would 
have constructed one of each pattern in one of the Shannon weirs 
if the Board of Works would give permission—but they refuse. 

It is therefore with much interest I study the reports on the 
Irweli project, viz., Mr. Bateman’s and Mr, Lowry’s, with the 
cngrevanys of his proposed caisson sluice. It would not be so 
suitable for a large river as for the Irwell, because the supporting 
piers would be expensive, and would occupy much of the water- 
way. Butitison the principle of a movable weir, and would 





therefore be a t improvement on the river nm weirs, 
which are all solid stone walls, 
But I would be most anxious to see the di of the weir pro- 
for the Irwell by J. F. Bateman, .E., mention 


tps printed in your journal of the 27th November. 

Mr. Bateman reports t the weir he proposes would he “a 
row of sluices closed in ordinary times for the purpose of main- 
taining the navigation level, but capable of being almost entirely 
removed in time of flood.” ° 

That is exactly what we require for the Shannon river. As 
Mr. Lowry has given youa sketch of his caisson weir, perhaj 
Mr. Bateman would as liberally enable you to give a sketch of the 
ong he proposes for she Irwell aa thus described in hia report. 

Baker Lodge, Ballinasloe, Jan, 2, 1869, James Lynam, O.E, 





THE SMALL ARMS COMPETITION, 


You say you believe you are correct in sta in all 
report of dhe all nme’ Cumin“ vl be pub 
lished mon eS Oe Baten En oe be oe siete 
pbc do, fay almecent Toous the ‘pustorn’otpotanesied 
in the trials, the introduction 

od a wlety ; while the barrel é 's latest im 
ment. It-will be remembered that the barrels’ of the six Henry 
rifles wed in the preliminary trials were found to be exceedingly 
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present competition was intended to be decided only b: 
open pe a and as the adoption of the Enfield tini 
some designate it) would be an injustice, not only to me but to all 
other competitors called forth by the advertisement last named, 

besides be in open defiance of the terms of the said advertise- 
ment, which I have good reason to know have until very recently 
been considered by the committee to be in full force, I must have 


other grounds than a newspaper paragraph before I believe that 
an of the kind is ly in contemplation. 
If a decision has ly been Sastvel at, one would naturally 


conclude it was at the last full committee; and up to that time I 
know the Enfield-Martini had in no way surpassed my arm, either 
in rapidity, endurance, or any other of the many points required 
in a military breech-loader. I am therefore very reluctant to 
imagine that the present committee will do me an injustice. 

+ I rely on your sense of justice to insert this in your next 
issue. ALEXANDER HENRY. 

Edinburgh, Jan. 6, 1869. 


We have much pleasure in inserting Mr. Henry’s letter in com- 
pliance with his request, but at thesame time wesee noreason toalter 
our opinion respecting the superiority of the new over the old barrel. 
It is very possible that the ammunition may have had something to do 
with the excessive fouling of the seven-planed barrel, but that it 
was the sole cause we very much doubt. Besides the ammunition 
was entirely under Mr, Henry’s own control, so long as it agreed 
with the conditions, which it did not, and it was his fault if it was 
unsuitable. The same system of rifling is certainly apt to foul as 
a muzzle-loader. If the old barrel was so good why was it neces- 
sary to bringout anew one? With regard to the Martini breech 
arrangement, we are content to wait till the decision is publicly 
announced; till then it would not beright to enter into a discussion. 
We purposely refrained from giving more than a slight outline in 
our article of what was going on at Woolwich. We said nothing 
about the ‘‘ Enfield-Martini,” we only mentioned the addition of 
the safety bolt to the original pattern. We are sorry that Mr, 
Henry has thought fit to differ from us, but while he does so we 
shall always be happy to accord him space for his letters. —Eb. E.] 





AUTOMATIC REAPERS, 

Sir,—In your account of the Smithfield Club Show on the 11th 
instant, after describing the improvement Messrs. Hornsby have 
made in their reaper by fixing a rest to their maghine, you say :— 
“This is, we think, the first machine of the automatic delivery 
class in which this object has been practically attained, the diffi- 
culty of getting clear of the revolving vanes" aan hitherto been 
a bar to such arrangement.” I herewith enclose an engraving of 
a machine patented in December, 1866, a drawing of which was 
exhibited at the Smithfield Show of that . The machine 
itself was exhibited at the Bath and West England Society’s 
meeting, and at that of the Royal Agricultural Society in 1867. 
You will see that the pole is jointed on to the machine, and the 
weight of the driver is entirely carried by the front wheel, which 
also turns with the pole when turning corners, enabling the 
machine to take a very sharp curve. Several machines were at 
work last season. 

Linslade Ironworks, Leighton Buzzard, 

Dec. 23rd., 1868. 





THOMAS FARDON. 





MORTON’S EJECTOR-CONDENSER.. 

S1r,—It is right that your readers should be informed that the 
diagrams engraved along with the report of the proceedings of the 
Institution of Engineers in Scotland, at which the ejector-con- 
denser was discussed, are not those on which my calculations were 
based, but were taken during the oe experiments of Mr. 
Morton. W. J. Macquogn RANKINE. 

Glasgow, 4th January, 1869. 


MILLER’S TUBULOUS BOILER. 


Srr,—In your issue of last week you give an illustration and 
description of the above invention. As it bore in some of its 
features so strong a resemblance to our now well-known patent 
boilers, we at once referred to Miller’s specification. The boilers 
described and illustrated in his specification are in most of their 
features as unlike the drawings and description of his invention 
given in THE ENGINEER of last week as it is possible to conceive. 

As Mr. Miller’s patent is dated long after our own we cannot 
but come to the conclusion he has availed himself of our ideas, As 

ou state that arrangements have been completed for having the 
jilers manufactured in this country, we wo simply remark 
that if Mr. Miller’s present plan be adopted. without our licence we 
shall have the trouble of bringing an action for infringement of our 
patents in more than one particular. 
JAMES AND FRED. Howagp. 
Britannia Ironworks, Bedford, December 31at, 1868. 


— 


THE SIEMENS’ FURNACE. 


Srr,—Your review of the engineering bg ys of last year con- 
tains two statements regarding myself that I cannot pass over in 
silence. When you state that, ‘*In the manufacture of steel the 
only innovation is the Heaton process,” you ignore the extensive 
works which have been partly erected and partly started into 
commercial existence for the production of steel in large masses 
by what are called the ‘‘Siemens-Martin” and the ‘‘Siemens” 
rocess, the former dealing with surap and puddled iron, and the 
tter with ore as the principal material employed. 
But works such as those of the Landore— Siemens Steel Company, 
the Yorkshire Steel and Iron Com , the Bolton Steel pre ml 
Company, the London and North: W estern Railway Com at 
Crewe in this country, and those of Messrs. Verdie and 
Messrs. De Wendel and Cie, the Sireuil Steel Works, Messrs. 
F. Krupp and Co., of Stummer, of Vienna, 


besides other works that I name where these new processes 
Beet hens eae ee facts that must soon 
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, m and other A 
and above 80 Bs cent, in S oe besides important 
savings metal and in ee others prefer to 
maintain a prudent reserve on points, at the same 
time, however, extending the to their wor! 

the vezel gun Satan, 2a 2 © 
without any arrangement me respecting royalty or 
Saal of the plans to be but when it that 
furnace not work I was in to set it 
right. Finding, howe that construction was faulty 
throughout, I advised its complete reconstruction, which was 
first agreed to, but after on_account of limitations 
in the year’s estimates. the I have been instructed 
7 ere tailors bese tes esse 

a comprehensive whic! we been the case 
Leomtains entertained any png hae the advantages of 





architects, who delight to pons ce tharge whens ond 
Ww “improve” upon my plans before under- 
but I think it hard to be held responsible for such 


Among the works which have in 1868 been undergoing a com- 
plete transformation in accordance with my pe, will here onl, 
mention the Monkbridge Steel and Ironworks, the Hayange an 
associated works, the Liansamlet Zincworks near Swansea, and 
the four large Plate Glassworks of Ste. Marie d’Oignies, Floreffe, 
Aniche, and Jeumont, iarering the construction of some 100 
puddling furnaces, of steel melting furnaces (of eighteen and 
twenty-four pots each), of forge furnaces, and of glass-houses of 
unpr ted dimensions, the practical success of which has been 
complete, C. W. SremMens. 

London, 3, Great George-street, Westminster, 8. W. 

4th January, 1869. 

[We beg to remind Mr. Siemens that we spoke only of 1868 and 
1869, and neither of the processes referred to deserved to be 
regarded as an innovation first brought to light in these years. 
If Mr. Siemens will turn once more to the passage to which we 
refer he will find that we expressly stated first, that he was carry- 
ing out his process for the production of steel direct from the 
ore with great success ; and, secondly, that where a clean and ve 
intense heat was required no better furnace could be employ 
than his. In cases where more moderate degrees of heat are em- 
ployed and fuel is cheap the Siemens furnace is generally admitted 
to compare unfavourably with the ordinary furnace, principally 
because of its great first cost.]—Ep, E. 





AMERICAN Montrors.--The last number of the Engineer states, 
apparently upon good authority, that Mr. Isherwood, the chief en- 
. gineer of the United States Navy, has reported against the Ericsson 
;monitors. With this opinion we certainly decidedly concur. Use- 
ful as the monitors may have been for the purposes for which they 
were designed, and ingenious as is their construction,: they can 
never be made efficient ships of war without the introduction of 
modifications entirely opposed to the original idea. The reason is 
obvious: to be a really an efficient ship of war a vessel must besea- 
going, but although monitors may have crossed the Atlantic, they 
can never be said to possess this quality while they are so little 
habitable as at present, and so liable to founder,— Pall Mall 
Gazette. 

Lonpon ASSOCIATION OF FoREMEN ENGINEERS. —The sixteenth 
annual meeting of members took place on Saturday the 2nd inst. 
It was exceedingly-well attended, and the chair was filled by Mr. J. 
Newton. The first business consisted in the presentation of the 
balance sheet of the preceding half-year, and the report thereupon 
of the auditors, Messrs, Irvine and Bullough. In view of the fact that 
the engineering trade of London has been for a long time past in 
a state of unwonted depression, it must be allowed that the 
Association is in a prosperous condition, The number of ordi 
members on the books of the institution is 104, and that of honorary 
members sixty-four; total 168. The general funds invested, or in 
hand, amount to £429 2s. 11d., and the superannuation fund, 
the interest upon which only is available for the yore which its 
name implies. equals £903 18s. The widow and orphans’ funds 
at present subscribed to by ordinary members alone is not more 
than £10. During the past year the sum of £103 was paid to 
members whilst out of employment, whilst £33 went to cover 
claims arising from two deaths, or as solatice to widows and 
orphans of deceased members. After some little discussion 
the balance sheet and report were “gone 7 accepted, Mr, 
Briggs next explained the nature and results of his recent 
friendly conference with the members of the Leeds Associa- 
tion of Foremen, which society appeared also to be in a 
thriving state, and then Mr. Newton proceeded to deliver the 

resident’s annual address. This was of some length, and was 
istened to throughout with interest. After alluding to the grati- 
fying fact that the institution was steadily progressing, and gaini 
moreand more the countenanceand support of engineering employers, 
the author introduced biographical sketches of Messrs, Tomlinson 
and Clark, two members who had died since the previous annual 
meeting. Details were given of the various posts those gentlemen 
had filled, and of their professional labours and acquirements. It 
was a matter of regret, Mr. Newton observed, that the materials 
in this direction were scanty, for that their late fellow-members, 
like most of the class to which they belonged, had passed through 
many vicissitudes, and their careers had been diversified by various 
incidents more or less romantic. ‘‘ Were we one and all to keep 
diaries and make careful notes of our labours, our cares, our ho 
our disappointments, and of our triumphs over aes gg By 
valuable memoirs might not eventually be ed, by kindly 
hands, of the lives of foremen engineers?” Turning next to the 
Association itself, the president reviewed its pi i in the 
past, and indicated what he thought should be its course in the 
uture. The early struggles made for its establishment had been 
well sustained by its founders, and the institution was at that 
moment strong and vigorous. Energy on the part of every member, 
however, was still essential to its ent prosperity, Apa 
‘was the evil to be overcome. ‘‘ Let but the intellectual Geet 
and the ae knowledge of the associated foremen be put forth 
and developed in the lecture room as they were in the factory, 
and their society would take a high aan in the estimation at 
scientific men of every grade.” From a knowledge of the mere S| 
of which the Association was composed, he (the president) was 
inclined to predict that a day might come when the initials F.E, 
as constituting membership, would entitle those who used thi 
as affixes to an amount of respect second only to that now 
to the C.E. or the M.E. It rested with the members themselves 
to achieve this elevated position for the Association, The necessity 
for increasing facilities for the education of youth intended for 
the workshop was dwelt on with much emphasis, at con- 
siderable length, and Mr. Newton concluded by thanking the 
members generally for their uniform kindness towards himself 
personally. His year of office had expired, and as an old hand he 
wished now to enter into private life, with a fair “‘ certificate” i 
owever, was not allowed to the 


he could get it. Retirement, h 
president on this occasion, for Mr. Newton was unanimously re- 
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Mk. Feut, the English engi 
Council to undertake the construction of three 


a tee of interest of 600,000 francs annually. 
estimates cost of that over the Simplon at from eleven to thir- 
teen millions, of the St. Gothard at from thirteen to fourteen, 
and at fifteen to eighteen for the Luckmanier. 


AccorDinG to the New York Journal of Commerce it is ramoured 
hat Mr. Vanderbilt has made an offer to the Great Western Rail- 
road Company of Canada to lease that road for ten years, with the 
right of purchase at the end of the lease, and that, should his offer 
be accepted, the Great Western Railroad will, to all intents and 
purposes, become a part of the New York Central Railroad. 


Ws (Scientific American) understand that the managers of the 
New York and New Haven, New Haven, Hartford, and Spring- 
field, and the Boston and Albany Railroads, have degided to run 
daily, after the opening of spring, a fast train between New York 
and Boston, making only four stoppages, viz., at New Haven, 
Hartford, Springfield, and Worcester. Time six hours, and dis- 
tance about 230 miles, an average of nearly forty miles per hour, 
including the four stoppages. 


THE temporary injunction against the Connecticut Shore Line 
Railroad Company, to restrain them from building a bridge across 
the Connecticut river, near its entrance to the sea, connecting 
their railroad track bet Saybrook and Lyme, was granted by 
Judge Nelson, of the United States Court of Connecticut, on the 
18th ult. It is claimed that such a bridge as the company propose 
to build would seriously obstruct the navigation of the river. 
The injunction will remain in force until the final hearing and 
answer to the bill filed for a perpetual injunction. 


On Monday night, at the western end of the Exeter tunnel on the 
London and South-Western Railway, several tons of earth and rock 
fell upon the up line. The disaster was not unexpected, as, owing 
to the late heavy rains, the soil had in several places shown indi- 
cations of falling down. A large body of men were engaged all 
night in clearing the line, and the traffic was not much delayed. 
The rain is also believed to have been the cause of an accident near 
the Streatham Junction on Sunday. A r train as it was 
erates the junction ran off the rails, owing, it is supposed, to 

sleepers loosened by the rain. The passengers were much shaken, 
but none were seriously injured. 


THE Pall Mall Gazette says:—“‘ Some interesting particulars con- 
cerning the progress made in the construction of the Pacific Rail- 
road are given in the last report of Mr. Browning, Secretary of 
the Interior. In the first place, we learn from the returns quoted 
that a profit of nearly 1,000,000 dols. was made on the working of 
the completed portion of the line for the year ending 30th of 
September last. The Government directed an inquiry to be made 
in the autumn just passed relative to the condition of the road. 
The commissioners—an officer of the Corps of ineers and two 
civil engineers—appear to have been fairly satisfied. They de- 
cided that, upon the whole, the best route had been chosen, but 
in some parts the line had taken the wrong course, passing through 
unprofitable localities in order to save money in construction. 
The road shows signs of haste, the embankments and cuttings 
having been imperfectly carried out; moreover, where curves exist 
the rails have not been bent to conform to them. ‘The track has, 
without ion, been laid on the bare roadway, without the 
latter ets | previously prepared to receive it.’ The Secre- 
tary of the Interior adds his opinion that ‘an imperative duty is 
devolved upon the executive to insist upon the exact fulfilment of 
the engagements of the company, and to use all just and available 
means to secure it.’ It is probable that the Government will take 
measures to compel the company to supply the deficiencies in a 
road over which so large an amount of traffic must necessarily 





| 


Pum crvenel daga pret oeme conven of belated paapengere have been 
drifting about the Metropolitan Railway ina manner which ought 
to arouse the ey of the general manager. The porters are 
ready to avouch that scarcely a train completes its circuit of this 
metropolis without dropping down some unfortunate man or woman 
t wrong station. Nor is this owing to the stupidity of the 

to which railway authorities ascribe most mishaps of the 
The system is new, no very clear map of it has yet pub- 
jy passengers necessarily at present trust to the rail- 
way ials for guidance. Half the porters do not yet understand 
the complicated traffic, and they constantly direct puzzled inquirers 
which takes them far from their destination. The con- 


E 


stations are doubled—there are two Kensingtons, two Notting- 
hills, and two Paddingtons. On the a distinction will be 
found in the names, but they are all out alike by the guards 


or porters, The result is that a man say, from F don- 
oat © ieee Se i will himeelf’ landed amid the 


wi of Shepherd's Bush if he does not sep hia eYes well open. 
The names Oe Orie ene pored ie the mandi of Se Ee 
forms, so that the latter of the train never reaches them 
until it is too late for a to get out. If the boards were 
mds at each end of the lorm every one could see them, 
ince the new extension to was opened, there have 
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THE lakes, laid under contribution for supplies of 
boric of ammonia in quantities 
hed and to the Italians at the 
same time. 

THE committee to collect Sunda for the Franch cxpedi- 
tion to the North Pole, report, stating 
pS ES be in readiness by commmaunanans of Gp yess. It 
is intended ta deqpateh Go ition from France in if 
= new it may reach Behring’s Strait by the of 

THREE 
summer 


ten 

have for the present prevented the passage of the 

Some bones of animals and birds have also been found among the 
soil, including part of a skull, which would seem to be that of a 
hyzna. The cave is, apparently, of considerable length and depth. 


an hp 4 Pm yposod Rl try at work in the nee of 
urich was 2 employi weavers, — the most 
prosperous years of the si trade, from 1858 to 1860, number 
was 28,000, employing 37,000 weavers. Since then there has been 
ing off in this manufacture, and in 1867, though more 
Pp ing years, the total number of silk looms was 

only 18,276, employing 26,883 weavers ; and, although this trade 
is gradually impro it wes bo say yous before it regains its 
former ty. total value of silk stuffs manufactured 
during 1855 was 8,291,406f., and in 1867 it amounted to 7,279,810f, 


LizUTENANT WARREN is continuing his excavations at Jerusalem 
with equal zeal and labour. He has discovered that the founda- 
tion wall of the platform of Mount Moriah, upon which stands 
the Mosque of Omar, as once stood the Temple of Solomon, was 
originally 1000ft. 1 and 150ft. high, nearly the length and 
height of the Orystal Palace at Sydenham. He traced the enormous 
masses of stone, which are still visible at the southern end, toa 
depth of 45ft. below the present surface, Behind this wall there 
are the remains of vast tunnels, arches, and chambers, which 
Lieutenant Warren refers to the old Jewish Jerusalem, before the 
time of Herod. 

RECENTLY, in removing a sand bank contiguous to the Ouse, a 
few miles north of York, a deposit of stone and flint axes, knives, 
flakes, &c., was found at about 10ft. deep in undisturbed sand, 
and beneath several unbroken layers of loamy clay. The Rev. J. 
L. Rowe, of Hull, and a well-known party of logists, among 
whom were Canon Greenwell, of Durham, the Rev. J. Robertson, 
of Appleton, and Mr, George Slater, of Malton, have visited the 
place and made a thorough examination. From the survey and 
from the evidence collected the imp] ts seem to have come 
from beneath several feet of apparently undisturbed gravel sand, 
but were generally thought not to be of the same age as the sand- 
= The thing is a puzzle for geologists and archwxologists 
bo’ 





Une of the most singular feature of Mars is the prevalence of 
long and winding inlets and bottle-necked seas. features 
are wholly distinct from anything on our earth, For instance, 
Higgins inlet is a long, fo stream, extending for about three 
thousand miles. Blesse inlet is nearly as long, and Naysmith 
inlet still more remarkable in its form. On our earth the oceans 
are three times as extensive as the continents. On Mars a very 
different arrangement prevails. In the first place, there is little 
disparity between the extent of oceans and continents, and then 
these are mixed up in the most complex manner. A traveller, by 
either land or water, can yisit almost every quarter of the planet 
without leaving the element in which he began his journeyings. 
If he chooses to go by water he would journey for upwards of 
thirty thousand miles, always in sight of land—generally with 
land on both sides—in such intricate, labrynthine Chen are the 
land and seas of Mars intertwined. 


TuHE meteorological returns of the past year are given as follows, 
by Mr. R. H. Allnatt :—‘“‘ The prevailing cloud modification of the 
year was the cirro-cumulo stratus, composite, or rain cloud, which 
appears to be the normal combination of the terrestrial vapeur 
after exposure to the conjoint influence of altered temperature 
and the statical and electric conditions of the atmosphere. Up- 
wards of two-thirds of the year exhibited this formation, and 
during more than half the remaining third the insulated elements 
existed in different strata. Winds on 248 days out of the 365 were 
tropical —8., 8.8.E., 8.5.W., or W.8.W. The rest were polar— 
N., N.N.W., or N.N.E. The preponderance of equatorial occurred 
in every month but July, when the polar element prevailed. The 
total rainfall of the year amounted to 34°68in., which is upwards of 
64in. beyond the average. It was spread over the months with 
very unequal distribution, thus :—January, 4‘0lin.; February, 
09lin.; March, 2°55in.; April, 2°69in.; May, 1°09in.; June, 0°64in. ; 
July, 2°68in.; August, 3‘93in. ; Se , 3’°50in. ; October, 2°89in. ; 
November, 1°89in.; December, 7 DOin. 

a French chemist, says, in the Revue hebdomadaire 


M. ORI011, 
if the dose is the least in ex- 


de Chimie, that the chloride of lime, 
cess, has a tondenay to give a yellow tinge to the pulp; that all 
energetic acids, without exception, tend to give a ish colour to 
the paper when for a long time to the effects of the sun or 
of moisture, and the least trace of iron is sufficient in a very 
snort time to blacken the pulp. He says he has succeeded in 
avoiding all these inconveniences by the use of the sollowing 
mixture :—For a hundredweight of wood pulp he employs 
(four-fifths of a pound) of oxalic acid, which has the 
advantage of bleaching the colouring matter already oxi- 
dised, and of neutralising the alkiline principles which favour such 
oxidation ; he adde to the oxalic acid one pound, or a little more 
of sulphate of alumina entirely deprived of iron. The principal 
agent in this mode of bleaching is the oxalic acid, the power of 
which over vegetable ing matters is well known; the alum 
has no bleaching power of its own, but it forms with the colouring 
matter of the wood an almost colourless lake, which has the effect 
of increasing the brilliancy of the pulp. 
Messrs. Tassiz DU Moray Anp Co. have patented the use of 
zirconia in the place of lime for the oxyhydrogen flame. The 
i ia is obtained in a cial state from its native ores by 
transforming, by the action of chlorine in the of coal or 
charcoal, the silicate of zirconium into double ide of zirconium 
and of silicium. The chloride of silicium, which is more volatile 
than the chloride of zirconium, is separated from the latter by the 
action of heat ; the chloride of zirconium commenting fs Gepwnnds 
converted to the state of oxide by any of the ods now used 
in chemistry. The zirconia thus obtained is first calcined, then 
i submitted in moulds to the action of a press, with 
or without the intervention of agglutinant substances, such as 
borax, boracic acid, or clay. The sticks, cyli dises, or other 
forms thus agglomerated are brought to a high temperature, and 
thus receive a kind of tempering or preparing, the effect of which 
is to i their density and mol com ess. e 
patentees also claim the combination of the above substance, with 
some other, as lime, so that only the exposed to the action of 
the flame is of pure — i e remaining portion, which 
serves as a support to it, is composed of a cheap material, 








MISCELLANEA. 
sao. ting medium is put by Mr. Jevons at 
STaNLEY JEvONS calculates i 
280,000,000. that our gold coinage does not 
THE is to be 
copper coinage is known almost exactly £1,000,000 
of filling the i 
PP pel a wong is Sintows of Westminster Abbey with 
survey of Vermont, has been decided 
of that State has taken the necessary 


whole number of sov: ined in 1863-4 was 14,578,000, 
Pe eh tre em, 


have decided 
specific 


for 
Greenock, are now engaged on two 
360-horse power, for the 
North German Lloyd. 
Coronet H. D. Harness, of the Engineers, has been 
pointed a member of the Council of Military Education in the A. 
Major-General Sir Frederick Abbot, whose term of service has 
LARGE furnace has just been erected in the newly developed 
of Roane county, four miles from Kimbrough’s 
, on the Tenessee river, 150 to 200 men are em- 


gs 


i 


ployed, 

On the first inst. Messrs. Harland and Wolff, of Belfast, 
launched # new sailing vessel, the Juliet, of 1250 tons register, for 
Messrs. O. T. Bowring and Co,, to be employed in the Australian 
trade, Black Ball line. 

THE short-time movement is making progress amongst the Lanca- 

shire manufacturers, and the suggestion that during January and 
February work should be limited to three days a week seems likely 
to be generally adopted. 
_ A YEAR since the of Chambers of Agriculture established 
in Great Britain was thirty-six, now it has increased to seventy. 
At the close of 1867 the gate number of members enrolled was 
10,000, now it has inc to 16,000, 

A SUBSTANCE of a rather fine flavour and beautiful appearance is 
finding a ready sale as honey just now in Germany. This substi- 
tute for the genuine product of the bee-hive is simply starch con- 
verted into sugar by means of sulphuric acid. 

THE produce of the Cornish tin mines fell from 15,684 tons in 
1865 (that amount of mineral being the result of a bold but futile 
attempt to meet low prices by larger supplies) to 13,649 tons in 1867, 
and to about 13,670 tons in the year just concluded. 

A MEETING of the spinners and manufacturers of Rochdale has 
endorsed the resolution of the Manchester meeting in favour of 
working mills only thirty hours a week during January and Feb- 
ruary, provided one-half of the cotton spinners assent. 

A PRoposiITION to build a wooden railway along the Lake 
Superior range from Portage Lake to the Cliff mine has met with 
great favour. Several thousand dollars of stock were subscribed in 
a single day. The full amount required is 200,000 dols. 


lh, 





THE receipts of cotton at Shreveport, Louisiana, for the month of 
October reached 6637 bales, against 500 bales for the correspond: 
month last year. The receipts since the lst of September amounte 
to 12,962 bales against 1210 for the same period of time last 


year. 

A NEw method of attaching the soles of boots and shoes to the 
uppers has been patented. Copper wire is used for stitching, 
instead of the ordinary shoe thread. It is claimed that superior 
strength is gained by this method, with but a trifling increase in 
the cost of the work. 

Ir is now definitely settled that the Peel statue, which was re- 
moved from New Palace-yard some time since, shall not be 
placed again where it formerly was, the pedestal on which it stood 
having been taken down. Where it will be eventually placed is a 
matter for further consideration. 

One of the best painters of Rome, Cesare Fracassone, has just 
died at the early age of thirty years. His remains were accom- 
panied to their last resting place by all the artists of Rome, the 
Pope having on this occasion relaxed the law against funeral pro- 

i ‘nr ‘3s greatest work was the “Martyrs of 
Garinchum.” 

Mr. Ferray, having been commissioned to survey the west front 
of Wells Cathedral, has stated that it is in imminent peril, and 
calculates that it will require about £5000 or £6000 to repair it, 
without replacing the statues. The Dean and Chapter are reported 
to be anxious for the fitting restoration of the Chapter House. 
Doubtless we shall soon hear of a subscription to effect these 
desired works. 

THE report of the committee for the restoration of Bath Abbey 
states that promises have been obtained for filling all the windows 
in the aisles of the nave, one in the south transept and three in 
the choir, with stained glass. We may ask how, when all this 
beautifying is done, folks are to read inthechurch? The nave and 
its aisles have been groined in stone. The total cost of the works 
in this building will be, it appears, about £16,000, 

WE (Scientific American) understand that the splendid collection 
of engineering models, be ing to the late Professor Gillespie, 
of Union College, Schenectady, passed by purchase into the 
possession of that institution. Itis probably the finest collection 
of engineering models and instruments in the United States. The 
department of engineering is now under the direction of Professor 
Staley, a former pupil and assistant of Professor Gillespie, and a 
gentleman of singular ability in his profession. 

Economy is topening ing in the War Department. The Zimes 
states that Mr. Cardwell’s attention haying been directed to the 
large expenditure incurred by the military and civil departments 
of the army in telegraphic messages, an order from the War De- 
partment has been issued directing that the utmost caution be ob- 
served in the recourse to this mode of communication, which should 
be adopted only in cases where the delay involved in a letter by 
post would really prove prejudicial to the public service. 

A PARTIAL alleviation of the distress which has prevailed among 
the working classes of Woolwich for some time will be effected 
this week by the employment im the Royal Arsenal of nearly 300 
boys and girls, owing to the receipt of an order for the manufac- 
ture of several millions of ball cartridges for the use of the 
Volunteer force. Local efforts have not been wanting to lessen 
the misery existing in the nei During the past week 
the Garrison Dramatic Club gave performances at the Royal 
Artillery Barracks in aid of the distressed families of the town. 


Mr. Marre.t, the newly-appointed chief surveyor of Lloyd's 
on the Tyne, has just completed his returns of building on 
the Tyne for the past year. On a careful of the statistics 
we find the tonnage launched has exceeded by more than 50 per 

cent. the figure of the previous year, 1867., This is accounted 
For by the fact that considerable impetus has of recent years been 
given to the eastern trade, and there has been a demand for new 
vessels of larger tonnage and higher class. There has also been an 
increase for first-class steamers with capitalists, while there has 











been a ual declension in sailing vessels. According to the 
returns 9 published, fifty-eight vessels have been built, with a 
gross of 25,694 tons, average tonnage 525. Last year the 
number of vessels built was 34; gross e, 16,224 ; average 
tonnage, 477. _1t will thus be seen that in 1868 shipbuilding on 
the Tyne was decidedly better than in the preceding year, 
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FOREICN AGENTS FOR THE SALE OF THE ENCINEER. 

ME 8 


PARIS.—M. Xavier, Rue de la Banque. 
BERLIN. —Mesers, A. ASHER and Co. Unter den Linden, 


VIENNA.—Messrs. and Oo., 
MADEID Dae wen Bale nd Poa of the 
* Gacttn Tadestrtat.” Proctaloc  arsl: 


PUBLISHER'S NOTICE. 

There is reason to believe that the weekly sale of Tux 
Enorvger is actually more than double that of the 
remaining engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 


*,* With this week's number of Tae ENGINEER we issuc, as a 
Supplement, No. XII. of our Portfolio of Working Drawings, 
Each number, as issued by the Publisher, will contain the Supple- 
ment, and subscribers are requested to notify the fact at the Office 
should they not receive it. 














*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX o’CLOcK ON THURSDAY EVENING, 4S 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 


TO CORRESPONDENTS. 
*," We cannot undertake to return drawings or manuscripts, and 
* 
must therefore request our correspondents to keep copies. 
WA. ok a ene —— be vertical side and the hypothenuse is taken. 
. HA. polas).—. ter lies at this espondent. 
w., Guocectbachctmnt.— Fhe omission Salen Wane the pao 
ms —This correspondent wishes for the address of a maker of duplex 
MS inches. 





ou wee Be hollow cast iron standards, but we fancy most hollow 


——— standards, which were, we think, patented by Messrs. Thwaites and 
‘arbutt. 
B. B.—Dulong’s experiments showed that \lb. of hydrogen raised the tempera- 


ture of 1 1b. of water through 62471 deg Fah.; 11b. of carbonic oxide 
raised | lb. of water through 450°4 deg Fah. If this information does not 
suffice write again. 

W. J.—The engineering berths in the gist, so to speak, of the Board of Trade 
are very few. We fear that you would have little chance of obtaining one. 
We will make some inquiries for you, however, and let you know the result. 

Irattan IngiGation.—Mr. Septimus Monti, C.E , Genoa, Italy, writes to 
ask the address of Captain Baird Smith, F.G.S., author of awork on Italian 
irrigation, published in 1855. Can any of our readers favour Mr. Monti 
with this information ? 





QUARTZ-CRUSHING MACHINERY. 
(To the Editor of The Engineer.) 
S1r,—Can any of your readers put me in communication with any one who 
makes quartz-crushing machinery for the colonies ? QuastTz, 
December 22nd, 1868, 





GLASS LUBRICATORS. 
(To the Editor of The Engineer.) 
S1n,—Can any of your correspondents inform me where the patentee of the 
glass lubricator, A G. Davies, can be communicated with ? Ss. M. 
Rye, Sussex, December 22nd, 1*68. 





SMOKE-CONSUMING APPARATUS. 
(To the Editor of The Engineer.) 
S1x,—I shall feel much obliged if you will inform me in Tae ENGINEER 
of the address of the makers of the most approved patent apparatus for con- 
suming smoke—say Musto's, Watkins’, and Martin’s. A. W. M. 


SAFETY CUPOLAS. 
(To the Editor of The Engineer.) 

S1n,—In reply to your correspondent ‘‘N. H. A.’s” inquiry, we shall be 
happy to show him a ‘‘ Woodward steam jet cupola,” arranged in such a 
manner that all the flame is confined and the smoke conveyed up the main 
chimney. We find this arrangement answers admirably. 

Hammersmith [ronworks, London, Joun aND Henny Gwynne. 

5th January, 1868. 
THE VERUVOLVER. 
(To the Editor of The Engineer.) 

RESPECTED Frienp,—In reply to the inquiry of “ M. A.,” the patentee of the 
only roasting app I, as an i ger, ever heard of by the name of Veru- 
volver was J. Pearse, an ironmonger of Tavistock. It was also sold or manufac- 
tured by Linwood, of Birmingham. But this was many years since. It is men- 
tioned in “ Pigot's Directory” of 1823—4. The apparatus was a tin screen, to 
which was attached the motive power for turning a spit upon which the meat 
was roasted. It may possibly still be found in some of the ironmongers’ 
shops, but I have left the furnishing part of the trade some years. 

riends’ Institute, 12, Bishopsgate-street, £.C. 








J. H 


THE INSTITUTION OF CIVIL ENGINEERS.—On Tuesday, January 12, at 8 
p.m., a Discussion upon Mr. 8. P. Bidder, jun.’s, paper ‘On Mechanical Ap- 
pliances for Getting Coal.” 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—On Wednesday next, the 
13th inst., at § p.m., a paper on ‘‘ The Greenock Docks and Harbour Compe- 
tition,” by J. B. Walton. 

ROYAL UNITED SSRVIOE INSTITUTION.—On Friday, January 15, at three 
o’clock, a Lecture on “ The Distribution of Our War Forces.” Part I. By 
Captain J. R. C. Colomb, Royal Marine Artillery. 





THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it tf preferred, be supplied direct from 
the office on the following terms (paid in advonee) r 
Half-yearly ing double number) 15s. 9d. 
P ‘ Yearly (including two double numbers) £1 11s. 6d. 
credit be taken, an extra charge of two shillings and sixpence annum 
be made. Tun EmcImoun ts topitered for tenomtuerehcee ‘ni 
Advertisemenis cannot be inserted unless delivered before siz o'clock on Thurs- 
J tn each week. The charge for four lines and under is three shil- 
lings; each line afterwards, . The line averages eight words; blocks 
charged the same rate for the space they fill. All single advertisements from 
country must be accompanted by stamps in payment. 














2 DEATH. 
Tynemouth, on the 31st ult., suddenly, Mr. THOS. WHITTAKER, Surv 
of Steam Vessels to the Board of Trade for the port of Newcastle, ma 
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THE HERCULES. 

We have not hesitated to criticise the weak points in Mr. 
Reed’s ships, nor to break a lance with the Chief Constructor 
when occasion demanded; but we have always, and at all 
times, spoken of his work honestly, and with the convic- 
tion that we told the truth and nothing but the truth, of 
the vessels he hasadded to the British navy. But it is far 
more agreeable to us to bestow praise than to find fault, 
and we have a more pleasant task before us in writing now 
of the Hercules than has often fallen to our lot as jour- 
nalists, The Hercules has accomplished her trial trip with 
results which must be very gratifying to Mr. Reed, and 
we hasten to congratulate him on the greatest legitimate 





success he has ever achieved. No one more readily than 

Mr. Reed will join with us in adding that no small portion 

of this success is due to Mr. Penn, whose magnificent en- 

es Seer renee Reman nets Sree mnee ae 
at sea 


cessary to say anything, because it and was intended 
dingy tegen. On the morning of day, the Ist in- 
stan’ frigate, as it is the ion to call a vessel 


which dwarfs old line-of-battle ships into utter insignifi- 
cance, weighed anchor at 11 a.m., and steamed slowly into 
the Solent, the surface of which, smooth as a mirror, glit- 
tered under the rays of a bright sun. The clerx of the 
weather smiled on Mr. Reed, and did for him all that clerk 
of the weather office could do. Ata few minutes before 
1 p.m. the frigate was placed on the measured mile, and 
six runs were made with full boiler power. The following 
are the results : — 


No. of Time. - ~ speed. 
run. m % nots. 

1 - 8347. eo 15°359 

ZB se oe 08 cf ef ee « 4 2 13°383 

D de sh 00 0c. co vo ae os © OE. c+ ce oc ce Ee 

4 4 35 so 2s oe oo 18°091 

BS we ce cc 00 cc cc co eo6 S&S BD co cc ce co WS 

GT co ‘ce we seo: co cs 0s en © & ce: oo. oc 06. Oe 
Steam in boiler-room, 301b.; at engines, 271b. Vacuum, 27in- 


Revolutions of engines.—Per minute—72, 71,72, 71, 72, 71; per mile—288, 
318, 265, 230, 262, 335. Mean speed of the ship under full-boiler power, 
14°691 knots per hour. 

A half-boiler power trial was then made, with the fol- 
lowing results :— 


No. o} Time. Ship’s speed. 
run. m. 8. Knovs. 
..06! as..40. oo oo 4b: 00 8. © a ee os + 13857 
eo of 5 2. - 1285 


Mean speed of the ship under half. boiler power, 12°071 knots per hour. 

The ship entered upon her trial at deep load draught, 
about 98 tons of pig ballast being placed on board to 
represent the ammunition which she had not on board. 
Forward she drew 22ft. llin., aft 26ft. 53in., her mean 
draught being 24ft, 8}in., or 1ft.7in. less than the Minotaur, 
6tin. more than the Bellerophon, and within a fraction, 2ft. 
less than the Warrior. We cannot legitimately compare 
the results obtained at the measured mile from the three 
last named ships with those obtained from the Hercules, 
because the ships were not at load draught ; but, com- 
paring them with the results of the six hours’ trial trip 
when all three were assumed to be tested at load draught, 
we obtain the following figures :—The Hercules, with a mean 
speed of 14°691 knots, beat the Minotaur by 526 of a knot, 
the Warrior by ‘855 of a knot, and the Bellerophon by 
638 of a knot. Of course we have no evidence to show 
whether the Hercules could or could not maintain her 
measured mile speed during a six hours’ trip at sea. 

We have stated that Mr. Reed has achieved a legitimate 
success, It is worth while to define in what that success 
consists. He has provided, in the first place, beyond 
all question, the most powerful ship of war in the 
world. No other navy in existence can boast of the 

ion of a ship at once so fast, so handy, so 
impregnable, so strong, or.carrying so heavy an armament. 
The impregnability, the strength, the handiness, and the 
werful armament of the ship are due to Mr. Reed, and 
e may well be satisfied with the honour which this fact 
does his reputation asa shiplmilder. But the great speed 
of the ship is not due to Mr. Reed, but, to Mr. John Penn. 
Neither as regards length in proportion to beam, or in 
respect of excellence of form, is she calculated to attain a 
great velocity. Had Mr. Penn’s engines done no more 
than Mr. Reed bargained for, the speed of the Hercules 
would hardly have come up to fourteen knots. As a matter 
of fact, instead of developing but six times the nominal power, 
or 7200 indicated horse power, the engines exerted rather 
more than seven times the nominal power, the indicated 
horse power being very nearly 8500. The importance of this 
fact will be brought into a stronger light by comparing the 
engine power and displacement of the Warrior, Bellero- 
phon, and Minotaur with those of the Hercules. In the 
official report of the now celebrated six hours’ trip we find 
the following figures respecting the first three ships, 
which, for convenience of comparison, we have arranged 
in a tabular form :— 


Warpior. BELLeRnoPuon. 
Nominal H co co co co 2900 | Weminel ELE. 2. oc co co 1000 
Indicated H.P. e +» 5002 | Indicated H.P... .. «2 «. 6199 
Displacement in tons 9214 | Displacement .. .. «. «. 7369 
Pitch of screw > 30ft. | Pitch of screw .. .. «. 20ft, lin. 
Revolutions of screw 52°6 | Revolutions of screw ee ee 73 
MINoTauR. HERCULES. 
Nominal H.P. .. «+ «+ +» 1350 | Nominal H.P. .. .. «2 «+ 1200 
Indicated H.P. .. «. «. «+ 6193 | Indicated HP... «2 «. «. 8500 
Displacement intons .. .. 10,275 | Di ment .. « « + 8610 
Pitch of screw .. <2 «+ «+ 25ft. | Pitch of screw .. «. «+ «+ 24ft. 
Revolutions of screw .. .. 54°96 | Revolutionsof screw .. .. 71°5 





It is right to state that the displacement given for the 
Hercules is derived from calculations made before she was 
launched, while the power is derived from non-official in- 
formation the substantial accuracy of which we have no 
reason to doubt. 

It will be seen from these figures that the Warrior has 
l-horse power to every 1’8 tons of displacement nearly; 
The Minotaur has 1-horse power to 1°64 tons nearly ; the 
Bellerophon has 1-horse power to 1°172 tons, and the Her- 
cules 1-horse power to 1°01 ton nearly. To this vast excess 
of power, and to it alone, is due the fact that the Hercules 
is faster than her larger rivals; and her trial trip, there- 
fore, in no way tends to refute the views we have always 
expressed with regard to the relative speed of short and 
long ships.* It must not be forgotten that as the Hercules 
stows but 600 tons of coal, she cannot keep the sea at full 
speed for any time. 600 tons of coal are as nothing in 
comparison with 8000-horse power or so. The consumption of 

* It may not be out of place to compare the Hercules with the Achilles 
because the Achilles in embodied the maximum of offensive and 
defensive power with obtained with a moderate expenditure of 
power, and great si of indicated h 


oo orse- 
i aos. Ac is 1 to 1°65 tons. By the formula 
epoca” X ~ $ the coefficient of the Achilles is 230°1, while 


1 
that of the Hercules is but 156-6. 











fuel cannot be much less than fourteen tons per hour. There 

fore, in round numbers, the Hercules carries coal 

to steam at full speed for forty-three hours only, or to 
her to have a fourteen-knot sea speed, 


dence in support of our condemnation of short ironclads is 
afforded by a report recently } agnor in the Standard, 
setting forth the results of last trip of our Channel 
squadron to Lisbon, which we Fee elsewhere. 

We have stated that the Hercules is in all probability 
the handiest ship of her size afloat. The proposition is 
based on the following particulars of her trial on the lst 
inst., as reported semi-officially in the Times:— 

Pull-boiler Power Circles, with Rudder in Balance Form.—Helm 
to starboard: Angle of rudder, 40 deg.; turns of wheel, 4. Half- 
circle made in 1 min. 50 sec.; full ditto,4 min. Men at wheel, 


16. Helm to : Angle of rudder, 38 deg.; turns of wheel, 4. 
Half-circle in 1 min. 50 sec,; full ditto, 4 min. Men at the 
wheel, 16. The diameter of the circle made in each instance was 


estimated at not more than twice and a half the ship's length. 

Half-Boiler Power Circles, with Rudder in Balance Form.— 
Helm to starboard: Angle of rudder, 40 deg.; turns of wheel, 4. 
Half-circle made in 2 min. 21 sec.; full ditto, 4 min. 36sec. Men 
at wheel, 16. Helm to port: Angle of rudder 39 deg.; turns of 
wheel, 4. Half-circle made in 2 min. 40 sec.; full ditto, 4 min. 
50 sec. Men at wheel, 16, 

It remains to be explained that the rudder can be usel 
either in the ordinary way or as a balanced rudder. Its 
construction is purely experimental; and as we could not 
hope to make it intelligible without a drawing we give in 
another place an engraving copied from Mr. Reed's fine 
work on shipbuilding recently published, of which we 
shall have more to say at another time. 

Tf our readers will turn to Tue Enoineer for Nov. 22, 
1867, they will find complete drawings of the engines of the 
Hercules, an elevation of her hull, a sketch of the mode in 
which her guns are mounted on Captain Scott’s carriages, a 
section through her armour plating, and a general descrip- 
tion. It is, therefore, only necessary to reproduce here a 
very few particulars for the information of those who have 
not THE Enoinzer of the date in question by them. 

The Hercules is 325ft. long and 59ft. beam. She carries 
1480 tons of armour, 9°Sin. to Gin. thick. Her arma- 
ment weighs 540 tons. The armour is disposed as follows, 
except at the bow and stern, where it is lighter :— 
At the water-line, one width of 9-in. plates, and next 
above this one width of 8-in. Above the 8-in. are five rows 
of Gin., and then another width of 8-in. plates. The mid- 
ship battery is closed at each end by 6-in. plated bulkheads. 
The weight of the ship’s side and its armour at the water- 
line is, approximately, 795 1b. per square foot, and at the 
level of the gun deck 5821b. per square foot. In the 
central battery she carries eight 18-ton guns, throwing a 
400-Ib. shot, with 501b. to 601b. of powder. The port- 
sills are 11ft. above water. A bowand a stern chaser are 
also mounted under armour on the main deck. They each 
weigh twelve tons, and throw a 250-lb. shot; on the upper 
deck are four 64-ton guns, unprotected. 

Certain important questions materially affecting the use- 
fulness of this splendid vessel remain for solution. We 
have yet to learn whether she will or will not roll, and of 
her sailing powers we, in common with the rest of the 
world, are, as a matter of course, in profound ignorance. We 
trust that no time will be lost in sending the Hercules on 
a cruise likely to test her qualities fairly. We trust they 
will fully confirm the good opinion we have so far formed 
of this last and most important addition to our naval 
strength. 


THE WIGAN COAL TRIALS, 


Ir would be difficult to get at the exact figure, but the 
steamships of the British Navy consume, at the very least, 
one million tons of coal per annum—much more then is 
burnt in all the steamers put together that leave British 
ports to cross the Atlantic. The greatest customers for 
coal in the world, the prestige of supplying the Queen’s 
ships also has its effect on the Admiralties of such coalless 
countries as Italy, for instance. Hence the long controversy 
for such splendid commercial prizes between the colliery 
proprietors of the northern and the Welsh coal districts; 
and the extensive trials carried out at Wigan with the 
South Lancashire and Cheshire coals are the expression of 
the natural wish of South Lancashire and Cheshire colliery 
owners to find a market with the Admiralty. An account 
of the first series of these trials is given in one of the late 
reports of Mr. Fletcher, the engineer of the Manchester 
Boiler Association, under whose and the late Dr. Richard- 
son’s superintendence the experiments were carried out. 
Several points in this report are of general interest to all 
users of steam power; and though they do not contain many 
novel features, their promulgation ought to at least facilitate 
smoke prevention. 

As the main object was to show the Admiralt 
that, contrary to what had before been laid down, the Sout. 
Lancashire and Cheshire fields produced as good steam coal 
as those of the North, or even of South Wales, round coal 
was principally used, and it was burnt in a test boiler such 
as that employed for the purpose at Woolwich, Keyham, 
and other dockyards. The parliamentary paper (No. 80, of 
session 1864, to be purchased at Hansard’s), consisting of a 
copy of the reports on the North of England and Welsh 
steam coal tested at Devonport Dockyard, contains an 
elaborate coloured drawing, to scale, of the form of coal- 
testing boiler used at Keyham and Woolwich. It simply 
consists of a multitubular marine boiler, from which the 
steam is evaporated at atmospheric ure, the water 
being fed in from a tank by its own fall. Trials are being 
continually carried on in the royal dockyards with different 
fuels, and the results of mach practical value of many of 
these experiments have been embodied in a number of 
returns, extending over more than twenty years, and pub- 
lished by order of the House of Commons, as was noticed 
by ourselves some years ago, The simple mode of measur- 
ing the water by a float in a tank of a known capacity, 
together with the method of estimating the amount of 
smoke, were also adopted by Mr. Fletcher. 

The value of the Wigan trials consists in the results 
obtained by simple variations in the mode of firing, in the 
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areas of the air inlet through the perforated fire-door, in the 
length of the grate, &c., or by means of alterations made 
within very narrow limits. “No bar was found to give 
a better result than a wrought iron one lin, thick, with 
4-in. space as Nang The most economical results were 
produced with all the different kinds of coals when they 
were fired on the coking system, with a layer of fire 14in. 
thick on the bars, the perforations in the fire-doors being 
opened intermittently. In “coking” firing, the coal was 
Gaows on to the dead plate in front of ry ohhng and after 
being allowed to remain there for a time it was 
forwards towards the bridge, another charge being wn 
on the fire in its place. Watt, more than half a century 
ago, adopted this plan—still, it is said, in use at the Soho 
Works, Birmingham. He is, in fact, the inventor of the 
plan of placing a dead plate, upon which the coal is first 
coked, between the furnace door and the fire-bars. As the 
gases from the coal being coked flow over the already coked 
coal in the front they get consumed with the aid of the air 
passing up between the fire-bars. In other words, when a 
boiler is not overworked, careful firing—even when the 
construction is not. of the best—can prevent smoke, 
and effect more or less economy; and this is pretty 
generally known. A couple of shillings per week added 
to the usual wages of a fireman, but subject to deduc- 
tion on the appearance of much smoke from the stack, 
would form a more effectual preventive than most of the 
patent nostrums. With regard to the “comparative table 
of the result of firing on the coking and on the spreading 
principle, and also of admitting air at the fire-door or not,” 
Mr. Fletcher observes “that there is no loss in economy 
from adopting this smokeless system of firing, but, on the 
contrary, a slight gain.” There is, however, a loss of speed, 
and this explains how, when boilers are overwor ok ths 
firemen object to admitting air above the fire-bars. It 
also partly explains the term “ slow combustion,” to which 
much of the economy of the Cornish boiler and system of 
firing is often ascribed. Most good firemen, even before 
the days of perforated doors, would leave the fire-door a 
little open after throwing on a fresh charge, in order to 
give an extra supply of air at the very time it was wanted ; 
and it was also found at Wigan that smoke could he pre- 
vented simply by careful firing, one of the features of 
which consisted in opening the slide of the perforated door 
for a little time after charging. 

There can be no doubt that a stricter enforcement of the 
regulations against smoke would be of great benefit in the 
manufacturing districts, and the Manchester Boiler Asso- 
ciation has here an important field of usefulness before 
it. One indirect effect could be that the owners might 
be stimulated to have plenty of boiler power, and 
to force the fires less ; an enerally, how often does it 
happen that in attempts to diminish the consumption of 
fuel, after much tinkering at the valves, the pistons, 

rhaps even the guides of the engine, it is found that the 

iler furnace is to blame for the wasteful coal bills. 
With the greater number of steam boilers less than one- 
half the amount of steam due theoretically to the fuel 
burned is really made hy the boiler. About 25 per cent. 
of the theoretical effect is lost in causing the ne 
draught. so that at least 25 per cent. of the entire loss 
occurs in the furnace. 


THE BOARD OF WORKS AND THE SHANHON. 

Mr. Lywaw’s letter, which will be found in another 
pase, raises a curious question, and places the Irish Board of 

orks in a very unfavourable light. We know, asa matter 
of fact, that our correspondent’s statements as regards the 
flooding each winter of extensive districts on the banks of 
the Shannon are strictly true; but we confess we find it 
difficult to believe that the Board of Works—presuming it 
to be composed of intelligent men, with some knowledge 
of the points at issue—can maintain the policy of masterly 
inactivity sketched by our correspondent, It is not diffi- 
cult to conceive that a blunder wascommitted, inthe first in- 
stance, by incompetent engineers; but the original mistake 
is not one-tenth part so reprehensible as the determina- 
tion to perpetuate its consequences manifested, according 
to Mr. Lynam, by the Board of Works. The flooding of 
24,000 acres of good land each yearis not atrifle. It repre- 
sents a loss of atleast £15,000 per annum, asum which would 
certainly pay good, if not exorbitant, interest on the out- 
lay required to modify the Shannon weirs. That the 
Shannon is subject to immense floods is perfectly well 
known, and we fancy that in no other country 
would it have been possible for engineers to con- 
struct. weirs across such a stream without mak- 
ing ample provision for the discharge of storm waters. 
The navigation of the Shannon can afford no return 
supplying compensation for the injury done, we may 
almost say each year. It is true that, as Mr. Lynam 
points out, we may notas yet have arrived at the best form 
of weir to be used under the prescribed conditions; but it 
is quite certain that weirs enough to serve the 
required pare are in use in France and elsewhere. The 
apathy of the Irish Board of Works may probably result 
from the apparent want of funds, but we fancy that the 
landowners, whose interests are affected, would not be 
slow to supply the sums needed to remodel the weirs on 
some approved system. Taking Mr. Lynam’s statements 
as and we have not the slightest reason for dis- 

ting their accuracy, the attitude assumed by the board 
t hi fly reprehensible, and we trust that Mr. Lynam and 
his clients will take the first opportunity of bringing the 
matter before Parliament. 


BRITISH STEEL AND AMERICAN RAILS. 

THe Times su mt of Tuesday last contains two 
etters, one from Dr. Percy, written over his well-known 
ignature “ Y.,” the other Mr, Sandberg, a gentleman 
who not long since gained some fame by his valuable paper 

on, 


on the wear of rails, read before the Institution last sessi 
and discussed at no fewer than five of that body. 
Dr. Perey’s letter is important as going to show that all that 


Krupp has effected in the ufacture of steel, 
~ fully isi bP ry ome Mr 8 
ture, is now eq well performed in England. 
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“I have had ocular demonstration of the fact,” writes 


Dr. Percy, “on the occasion of a recent visit to the well- 
known 8 works of Messrs. Firth and So in 
company with several officers of the Royal Artillery. 
I sub’ an account of what. I there witnessed :— 
The casting-house was , and along three 
sides were 106 furnaces, with two smaller in each, 


the ingot mould being in the middle. Each crucible 
contained about 50 Ib, of molten steel. At a given signal 
the po of the metal commenced, and in sixteen 
minutes the ingot mould had received the contents of the 
212 crucibles. There was no bustle, no chattering, no 
confusion. The men, 200 in number, knew their drill and 
did their duty without a hitch. The ingot weighed 86 cwt., 
and was designed for the steel tube of an Armstrong gun. 
It will be observed that the receptacle employed by Krupp 
for receiving the steel from the crucibles in the first in- 
stance was dispensed with, but that is only a point of 
minor detail, The {Messrs. Firth have cast 9-ton and 
16-ton ingots. A 9-ton ingot is required for the 23-ton 
Armstrong gun. The steel tubes are bored out of 
solid ingots, and this is one cause of the costliness 
of our modern ordnance. If larger ingots of steel 
should be required they can be made at the same 
establishment. The enormous ingots of Krupp are 
to be regarded as tours de force, and were specially in- 
tended as such. There will be no necessity henceforth to 
have recourse to foreign steel makers for large shafts or 
other large articles of crucible-cast steel; and, indeed, if I 
am correctly informed, the importation of articles of this 
kind has of late much declined. I may add that, in ex- 
pectation of orders from the Government, the Messrs. 
Firth expended about £32,000 in the erection of two 
25-ton Nasmyth hammers, reheating furnaces on Siemens’ 
petangle and other appliances. The anvil block of each 

ammer is cast iron, cast in one piece, and weighs 164 
tons. The length of stroke was 9ft.6in, These facts may 
possibly be of use to the ministers responsible to Parlia- 
ment for our great military and naval manufacturing 
establishments, and prove to them that our steel-makers, 
at least, are pre to meet all the requirements of the 
nation. So, doubtless, will all our manufacturers be 
equally prepared. They have done so in the matter of 
armour-plates, and never did the War-office and the Ad- 
miralty act more wisely than in throwing the manufacture 
of those plates open to public competition.” 

It is somewhat strange that in England, the home of the 
Bessemer process, it should be necessary to resort to such 
a costly process for the production of large masses of re- 
liable material. We all know how diligently Bessemer 
steel has been puffed during the past few years. The bare 
fact that any large firm should be compelled to resort to 
the expedients above described to produce what the 
advocates of the Bessemer process assert can be at least as 
well done on their system, affords admirable evidence that 
the views we have repeatedly expressed regarding the 
uncertainty of quality present in Bessemer steel are borne 
out by experience to the fullest extent. Further light is 
thrown on this point by Mr. Abraham Hewitt, in his able 
report to the United States Government on the production 
of iron and steel as shown at the Paris Exhibition. 
“ The first conclusion at which I have arrived,” writes 
Mr. Hewitt, at page 24 of his report, “is that the Bes- 
semer process will not, as Mr. Bessemer originally sup- 
posed, supersede the puddling process, which appears to be, 
as yet, the only method emg to the conversion of by 
far the larger portion of the pig iron made into wrought 
iron ; because by far the larger portion of the pig iron 
made is of a quality not good enough for the Bessemer 
process, which, in the absence of sulphur and phosphorus, 
is absolutely exacting. It is true that an antidote may 
be found for these two poisons, in which case the area of 
the Bessemer process would be enormously extended. 
But even then there would be a limitation to its general use 
(and this is my second conclusion) arising from the uncer- 
tainty as to the quality of each particular cast, requiring a 
special test for each in every case where it is to be subjected 
to great strains. But even when this precaution is taken it is 
found that in the manufacture of tires and of gun barrels 
there is a very considerable percentage of failure from un- 
discovered flaws, which show themselves in the cracking of 
the ingot when subjected to the severe test of the steam punch. 
Hence, in my judgment, it is not safe to use Bessemer metal 
in any case involving the security of life or limb, unless, in 
the process of manufacture, it has been subjected to such tests 
as will certainly show all its defects. I think it is safe to 
use it for tires and for gun barrels that have been 
made by the punching process, but I should think it un- 
wise to employ it for solid railway axles made in the 
ordinary way If punched and made hollow this objec- 
tion would not apply, and doubtless it would not be diffi- 
cult to devisea method of making a solid axle from Bes- 
semer steel that would not be free from objection.” 

The italics are ours. If the “method” spoken of by Mr. 
Hewitt had been found, Mr. Firth would hardly have 
spent so much money on crucible steel plant. The accuracy 
of Mr, Hewitt’s conclusions is indisputable, and they suffi- 
ciently account for the fact that the manufacture of crucible 
steel tends to increase rather than decrease at this moment, 

Mr. Sandberg’s letter is interesting, but contains little 
that was not previously known. He recapitulates the old 
familiar fact that American rails as made in this country 
were of the worst possible quality, and he appears to imply, 
awe unintentionally, this fact results in 

use American engineers do not specify for their rails, 
This is hardly true. It would be simply impossible to 


at rice Ww Brother Jonathan proposed to pay, 
He asked for what was “cheap and nasty,” and he got it, 
but he was entitled to nothing better. Transactions have 
been done in rails forthe American market at £5 5s, per 
ton f.o.b, in Wales. What but rubbish could be had for 
the money? No mine iron found its way into such rails, 
We presume they served the for which they were 
required, and it is certain that those who think that 
English ironmasters were wrong to supply such demands 
are mistaken, Mr, Sandberg very sensibly says ;—“ It is 


com Rae pn tage ing ene cnn tek, aging stag 


profit may be realised from the manufacture of the superior 
as from that of the inferior rail, and it is clearly their 
interest to supply an article which will give satisfaction to 
their customers and continue the trade in their own hands.” 

Mr. Sandberg evidently believes that engineers should 
always specify the mode of manufacture they desire to be 
adopted. We are at issue with him on this point, Noone 
can tell so well as the ironmaster how to use his materials 
to the best advantage, and much disappointment and 
serious pecuniary loss have ensued ere now from the system 
of specifying. The only certain, and in the end economical, 
pe obtaining a good rail, is =e a fair price for it, 
and obtain a guarantee from the er. 


SCIENCE AND IRON, 

CLAMBERING amongst the ruins of an old castle* in 
South Wales, lately, we kicked against a stone which did 
not give way sufficiently to save a bad corn; and, looking 
down at this weighty substance, found it to be a veritable 
cinder, very much like the Roman cinders, and containing 
fully 40 per cent. of iron. It was not Roman. The date 
of the castle, judging from the lance-shaped doorway and 
other portions, was the twelfth century, and to this date 
we should assign the cinders. In the middle of the castle 
grounds there was a huge heap of similar cinders, and local 
tradition assigned this as the place where the smith’s 
forge was situated. But the smithy was a very different 
one to that of modern date, as it was evident that there 
the iron was made, as well as the chisels needed by the 
masons and the rude weapons by the soldiery. The cinder 
was interesting, also, as showing that the use of coal was 
then known in the manufacture, particles of coal and 
charred wood still adhering. It is strange when we think 
that somamy hundred years should elapse before coal was 
brought fully into play, and that the mode adopted 
by the Welsh workmen, as shown by the cinders, 
was continued, with very little difference, to a modern 
date. In fact the old saw, that necessity is the mother of 
invention, was forcibly illustrated in thiscase. If our wood- 
lands had been able to supply abundance of fuel, the 
eng of bringing coal into use as a substitute would have 

een still further delayed. As it was, ironmasters in 
Sussex and other counties saw a limit to the supply of 
wood; and men like Lord Dudley turned their attention to 
the now all-prevailing black diamond. Even the process 
of adaption was a slow one, and Cort’s processes burst on 
the iron world very much like a new discovery. Such has 
always been the character of iron movements. Six hundred 
years ago a mud smithy represented our ironworks; then 
came, several hundred years after, something like a lime- 
kilv by the side of a running stream, with relays of mules 
and panniers for bringing in wood and taking away the 
iron. Another lapse of a century or more, and blast furnaces 
begin to make their appearance; another long lapse, and 
we get close to 1800, without seeing any marked improve- 
ment. From that time there has been a slight acceleration 
of invention and improvement, but not to the extentdesired. 
Science has been coy in meddling with such hard, rough, 
and somewhat dirty matters as those of iron-making. It 
has, instead, been rivetting its gaze on the stars, poring 
into ravines and coal pits, reading fauna and flora hiero- 
glyphs, wandering amongst plants, and, truant-like, at- 
tracted by the rainbow glories that characterise the insect 
world. Occasionally science has been forced, as it were, to 
practical duties amongst iron manufactures; and the 
little it has done shows that, if really yoked to the car, 
vast services may be rendered, and where better than in 
England ? for this, in its serviceable form of the civilised rail 
and the commercial bar, is its birthplace. This has never 
been brought forward prominently enough. In the esti- 
mation of the generality England seems to hold the same 
footing as other nations ; and the working of iron ranks on 
the same level as the digging of soil—acts suggested by in- 
stinct, and performed at an early period of man’s history. 
In part this may be true. We hear that as early as 3204 
B.c. there was an artificer—Tubal Cain—in brass and iron ; 
that the manufacture was common amongst the Egyptians 
1706 B.c., and a little known in Greece 1406 Bc, In 
Elba and Spain we know, too, that ,iron was worked by 
the Romans at a period preceding the first use of our iron 
mines in 543,.c. But what is the invention of articles of 
domestic use, or the formation of weapons of rude and 
primitive warfare, compared with the production — 
the creation, we may say—of the mighty, wonder-working 
rail? It is this, and the subsequent evolution of our 
colossal iron industry, which gives Britain its claim to be the 
birthplace of iron manufactures, and to be the scene where 
—in rapid and successive stages—the manufacture may be 
brought to its highest point. The Iron and Steel Institute, 
now in course of formation, promises tolend a vigorous hand 
to this object. By it we may see some important changes 
effected, and great inventions brought into use. There is 
a vast deal that can be done. In ironmaking, as in every- 
thing else, one step upward and onwards suggests another. 
The Roman threw aside his cinder as rabbish—we made it 
into rails. The later Briton cast away his scoriz as use- 
less—we are now beginning to manufacture it into bricks, 
vases, and chimney-pieces! In starting a new and 
vast manufacture like that of iron, the first few 
es are necessarily slow; the ponderous wheel re- 
quires mighty strength to move, and its first few 
turns are laboured, but at every turn its speed increases, 
and now its revolutions, compared with those of the past, 
are rapid in the extreme, In the last forty years 
have witnessed more changes than in the whole iron era, 
and the next lapse promises to become still more i 
in great results, e t+ men of the Elizabethan era 
never dreamt of the iron and the railway age. The 


magnificent spectacle of a locomotive dashing along at a 
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mile a minute—and whirling with it a crowd of people 
and of merchandise—would have given 

subject for a brighter picture than any he has left us ; and 
pon na So Sarl ie : 4 oo 
inventi astoundi e must be a daring man 
who would fx the limit of the human intellect— i. town 
to6 aamtag gongs ond Se Hs ervsini We watch the 

and Steel Institute 


d 
wre with interest an 


. LITERATURE. 

A Practical Treatise on Metall adapted from the last 
German Edition of Prof. Kerls’ Metallurgy. By Wm1tax 
Crookes, F.R.S., and Ernst Réric, Ph.D. M.E., in 2 vols. 
(Vol. L), 8vo. 724 pp., with 207 illustrations on wood. 
London: Longmans. 1868. 

THERE are but few treatises on metallurgy in English, but 

yet there are, as the Times is fond of expressing it, 

metallurgies and metallurgies, in our language—a few so 
good that it would be hard to say too much in their favour, 
some so bad that the less said about them the better. But 





altogether, a) from ness or badness, in so far forth 
ay ‘ pag oh AT ses: of the matter to be found in 
the book goes, there are metallurgies and metallurgies, in 


the very various senses in which the respective authors 
have accepted the word which confers the title on all these 


Metall is, in fact, about as loosely meaning a word 
as any in the English language—so loose, indeed, that it 
would seem to be quite time to change the title of its pro- 
fessorships for something much more definite and distinct. 

The word is actually susceptible of two very distinct, but 
yet each well defined, senses. Metallurgy may mean, with 
one, inorganic chemistry in its applications to the reductions 
of ores to metals, and to the assaying of the same; it may 
be thus the theoretic principles of metallurgy, if taught by 
teaching i with the eye always directed to ores 
and metals, in which every ible reaction is looked at 
as it were through metal-working spectacles, This was, in 
in fact, the idea of Berthier’s noble book, “ Les Essais par /e 
vote seche,” now in some degree antiquated after the lapse 
of nearly thirty years. Or it may be, in the mind of 
another author, a more or less full and exhaustive descrip- 
tion of the actual methods practised all over the earth for 
the produetion on the mercantile scale of metals of all sorts 
from their ores, and may assume that the reader knows 
already all about the general chemical or other principles 
upon which these operations depend, and by which the 
materials and choice of apparatus for such manufacture 
are ruled. 

This, if it have any strict and proper domain, we venture 
to think is the true seope and full extent of what ought to 
be called, and be continually observed as to limits, as con- 
stituting metallurgy proper. The theory of metallurgy 
merges in reality into chemistry and physics ; it cannot 
even be said to be limited to inorganic chemistry, for if 
we are to take in fuels, and their uses and modes of appli- 
cation, how are we to comprehend their origin and pro- 
ductive history without the organic chemistry that belongs 
to wood, coal, petroleum, &c.? The teaching of theoretic 
metallurgy is, therefore, or ought to be, synonymous with, 
and nothing less than, teaching chemistry and physics. 
But the true metallurgic professor, whatever he may be 
personally and in the laboratory, as an experimentalist, 
ought to be limited to being the channel through which 
the knowledge of the actual manufacturing methods 
employed by all people, nations, and times, for the produc- 
tion of reguline metals, shall be conveyed with such com- 
mentary upon the facts derived from the knowledge of 
chemical and physical theory, and the great conditions of 
manufacturing operation, with a view to mercantile success 
in the issue, as the combination of observational practical 
knowledge and of science, on the part of the professor shall 
be able to evoke. This seems the legitimate, and the whole 
of the legitimate scope of metallurgy, if it be viewed as 
an isolated branch of science-led art in practice. It is, 
or ought to be, something quite distinct from assay- 
rs ey docimasy ; for the assaying of ores and metals 
is but merely one branch of chemical analysis; and then, 
too, the metallurgic professor, unless he is to be professor 
of chemistry pure and analytical a3 well, ought to assume 
his hearers or readers a! y acquainted with that. 

Now it may be, as it appears to us, just from not distinctly 
realising to himself these boundaries, that Berthier in the 
“ Essais” before adverted to, produced a book which, with 
all its great and undoubted merits, has the radical defect 
of indistinctness of design throughout. He set out appa- 
rently with the idea that it would be possible to survey 
all chemistry with metallurgic spectacles on—that chemistry 
could be taught, in fact, to the student whose future career 
was to be metallurgic, while its every law and fact, was 
looked at metalkically. The result has been a book of the 
very highest interest and value to the man who is already 
a good chemist, but one of the most distracting and 
puzzling sort to any student who shall plunge into it in 
the first instance, and try to realise what apparently 
Berthier thought he could enable him to do. The student 
will find, in fact very soon, that he neither can learn general 
chemistry "eA this metallurgic medium, nor assaying 
in a true and perfect manner for want of general chemistry, 
nor manufacturing metallurgy, because that is tlie least 
elaborate aim of the book. In fact, it is very like the 
result that would follow were an author, even with the 
capability of a Laplace or a Thompson, to try to teach the 
general principles of algebra, a pepe and theoretic 

ics, by a treatise in which all these subjects should 
be seen and illustrated through the medium carpentry 
or masonry. 

We do not at all forget that there is such a thing as the 
7 of metallurgy, nor that a noble field is open to 
whosoever, with cient scholarship and historic zeal and 
research, shall write it—for it yet remains to be written — 

whenever it shall be fully and worthily written, ought 
divide i into the two great and very distinct heads 


i 


RSE 


the history proper, or archxology of metallurgy, and its 
i rei Midory, volving the vast, com- 


or commercial 





prebensive, and important relations of the increase or 
recession, the changes of seat and of lines of transport, the 
causes and the effects, of metallic industries, upon the 
policy, history, and fate of nations, Bat all this is not 
me’ op. Ale bad roper sense, and it is to the forget- 
fulness this that ie Ane much that is most defective in 


some of our latest and most ingevont English systematic 
works, If the is to 
Teateto wot nly the payee end seule of tan metal, 


and iron analysis or assaying, but enter into such bye-pla 
as di ing the rights of rival patentees (in iron-workers), 
the mechani i of blast engines, steam 
hammers, rolling mills, squeezers, and so forth, and go on 
to discussing the effect of repeated castings on the strength 
of iron, its permanent expansion by long exposure to heat, 
the effect of con ions on cast-iron columns, and much 
besides, it is hard to say where it should stop at all. If the 
uses of fuel be part of metallurgy, then why, under such a 
view, should not “heating and ventilation,” be a part of 
it also—nay, how are we to exclude cookery? 

There is, indeed, nogreater merit in an author, whatsoever 
be his subject, than to see clearly what are the proper 
boundaries of it, and rigidly to keep within these, tempted 
neither by his own stores of extraneous knowledge, nor by 
personal liking or bias, nor by the desire that so besets 
us all at times to write “a big book,” to diverge or to 
digress beyond this, his well considered and therefore suf- 
ficient scope of subject. 

Now this is precisely the point which at the very first 
view characterises Prof. Kerl’s metallurgy, and which has 
been made still more characteristic by the condensation to 
which it has been subjected in the hands of its translators, 
Mr. Crookes and Mr. Rérig, who have undertaken to 
bring Kerl’s four rather ponderous volumes into two, or 
at the most three, in their English dress. 

Kerl’s professional chair is at Berlin, and his great work, 
the “ Huttenkunde,” is in excellent repute in Gerinany, 
where metallurgy has so long had its home, and its most 
scientific cultivators. It has taken the place to a great 
extent of Lampadius and Karsten, and saares with Platner, 
Rammelsberg, Schubarth, and several others, the highly 
honourable position of being a recognised German text- 
book. 

The original work, though it is replete with tabular in- 
formation, technical and statistic, is an admirable example 
of the sticking to its proper text which we have advocated. 
Itis rigidly confined all through, to brief descriptions of such 
ores only of the several metals—as are the usual raw mate- 
rials to be operated upon—and to the several methods by 
which, under various modifications and in divers lands, 
these are operated upon so as commercially to produce 
each reguline metal; and there with each, it stops, pro- 
perly viewing all after, as belonging to mechanical manu- 
factures, and having nothing properly to do with the me- 
tallurgist. 

The first volume, which is that alone in English yet pub- 
lished, although we understand the second is in the press, and 
very soon to appear, embraces lead, silver, zinc, cad- 
mium, tin, mercury, bismuth, antimony, nickel, arsenic, 
gold, platinum and sulphur. As regards the last, the order 
is a little singular, but the truth is, that except for the 
preservation of a certain chemical symmetry, the order in 
which the several metals or elements are treated in their 
metallurgic aspects is very unimportant. Under no one of 
these heads is anything whatever said about analysis or 
assaying, the authors (for we cannot class them merely 
as translators, inasmuch as we find a good deal of new and 
special matter derived from their own stores of informa- 
tion, interpolated with or added to Kerl’s text) very pro- 
perly referring as to all that, to the new edition of Mit- 
chell’s “ Manual of Practical Assaying,” which may be 
viewed as a complement to this work. We have read, or 
“looked through,” as the phrase is, the whole thirteen 
chapters of this volume, with a degree of care not usually 
given by the reviewer, and can truly say the doing so has 
been a pleasure. The style is a little hard, stilted, and 
Teutonic here and there, as it is sure to be with the text 
of anyone who has long to think in two languages—but 
what of that; it is everywhere clear, terse, and intelligible. 

Of the thirteen chapters, the two first, extending toge- 
ther to nearly four hundred pages, pretty fairly exhaust 
the important subjects of lead and silver ; and in these we 
have found a very complete account of the mineral metal- 
lurgy (é.¢., smelting or reduction from the ores) of these 
metals, but the most complete account of the comparatively 
modern desilverising (might not it as well be called dis- 
argentising ?) lead by the Pattinson process, that has ap- 
peared before in English. 

We have also, and very properly, a very complete ac- 
count of Mr. Crookes’ own patent method of amalgama- 
tion of the precious metals by sodium amalgam. In a recent 
and most valuable memoir, “ Sur Vetat actuel dela Me- 
tallurgie du Plomb” (“ Annales des Mines,” t, xiii. 3e. liv., 
1868), Professor Gruner characterises Pattinson’s inven- 
tion as the most important metallurgic advance that has 
been made during this century. It may be too soon 
to pronounce any such detinitive judgment as to 
Mr. Crookes’ own striking application of sodium in 
amalgamation. It however, already received 
that crucial test’ of merit, that its use has run all 
over the earth, Wherever gold digging and the search 
for silver are going on (and are not these amongst the 
most striking and characteristic industries of our time) 
there sodium amalgam is in use. We have, how- 
ever, heard with regret that Mr. Crookes is but too likely 
to be ve inadequately rewarded for his invention—for that 
in the wild “ diggins” both of California and of Australia, 
where, in Pringle’s words, every man goes 

“ With the trusty firelock in his hand, 
The only law of a desert land,” 
emg law does not run, and that, in fact, the diggers are 
ere the sole benefitters by Mr. Crookes’ talents. 

Our British lead metallurgy is one of the vastest in the 
world, and yet much of it is still conducted with great 
waste methods that are rather than the 
result of the science and thought of to-day, and with 
results here and there no better than rule-of-thumb, 





We commend the first chapter of this volume specially to 
rig ee pernent~e They will - he ase not appear 
to commonly recognised—that the smelting process 
which will do well enough for one class of lead ores will 
be attended with enormous waste, and result in a bad 
product, of hard because impure and alloyed lead, if applied 
to others. The choice can only be made by those intel- 
ligently comprehending the principles of the reactions 
through which they smelt. Kerl’s metallurgy is for such 
men to study. 

The French have rather passed us by already on our 
own ground, as it were, in having so applied steam power 
to the Pattinson disargentising process— Patti é, as 
they have called it—as to save both silver, fuel, lead, and 
labour. The Cordurie and the Boudehen apparatus are 
each said by competent French authorities to enable the 
process to be conducted at a saving of from two to three 
shillings per ton of crude lead—under the cost, of the 
methods of the North of England. We should have 
been glad to have seen a rather fuller account of 
these, the most recent improvements on this process 
given by Messrs. Crookes and Rohrig. But it at 
present seems not improbable that /attisonage may 
be destined in its turn, aud before very ‘long, to 
yield place to the method of disargentising by means 
of alloying the crude lead with zinc. We cannot here 
occupy space in giving our readers a sketch of this singu- 
larly beautiful metallurgic process, in which by the 
addition to the lead in fusion of an excessively small 
amount of zinc, with agitation while liquid, and then re- 
pose, the whole of the silver is seized upon by the zinc, 
while the latter, with its precious metal burden, refuses 
to alloy diffusively through the lead, but separates so, by 
difference in specific gravity, that the lead and the silver, 
with its zinc companion, admit of immediate mechanical 
elimination. 

The beautiful play of chemical and physical conditions 
upon which this process depends was first recognised by 
Karsten, and its metallurgic use suggested, but it was re- 
served for others practically to carry it out after him, 
amongst whom Mr. Parkes holds a high place. 

The other chapters in the volume are very good, and 
one of their greatest values to the British smelter will 
prove to be, that they will enrich him especially with a clear 
knowledge of the methods employed as to each metal on 
the Continent and generally abroad. As might be expected, 
in fact, the work is less rich in information respecting 
our British methods, and for the simple reason that we 
have almost no British metallurgic literature, and unless 
from personal observation, the chief sources of knowledge 
as to our British methods are derivable from the works of 
French and German writers, The chapters on arsenic 
and nickel appeared to us, perhaps, the least completely 
exhaustive of any in the volume; and no doubt, from 
this cause, the foreign methods are well described; but 
less fully those in use in Cornwall, where arsenic is manu- 
factured on a large scale. Arsenic, as one of the useful 
metals, is, however, but of secondary importance. 

The second, or next volume of this book, is to be devoted 
to the two great metallurgic industries of copper 
and of iron. The present one is a genuine and 
valuable gift to the British, American, and Australian 
metallurgist, and has not been produced before 
it was wanted. Dr. Percy’s first volume of metal- 
lurgy was published as long ago as in 1861, and 
comprised, apart from fuel and fire clay, &c., no metals 
but copper and zine. His second volume on iron and 
steel appeared in 1864. The first, therefore, is already 
nearly eight years old, and the latter half as many. At 
the present rate of metallurgic advance the former, at 
least, is verging towards becoming behind the time ; and 
if the cycle of metals shall be only gone through at the 
rate of three in seven years, we question whether the 
talented author may ever complete his able and erudite 
work, 

Dr. Percy’s abilities are too well recognised, too fully 
established in public estimation, to render it necessary for 
us to say one word in supportof them. Up to the date of 
the publication of Mitchell’s “Assaying” and of this volume 
now under review his works stood as almost our entire 
British library of metallurgy. The great ability shown, 
especially in his first volume, raised expectation highly as 
to those to follow ; and the amount of disappointment 
felt at the tardiness of any appearance of the others after 
the second has been proportionally great. The work here 
reviewed has thus come well in time as to its appearance. 

It is with anything but a feeling of disrespect for Dr. 
Percy that, in conclusion, we venture to remark that it 
seems to us that talents such as his—and that ought 
in their legitimate workings to prove so valuable to his 
country—are but ill employed in attending to the heating 
and ventilation of the Houses of Parliament--a respon- 
sible office, though one not requiring commanding scien- 
tific ability—which must consume much time, that in his 
case might be employed at Jermyn-street with much more 
profit to his countrymen and far greater honour to himself, 
Heating and ventilation might be amply secured for 
our senators by the services of some subordinate member 
of the engineering profession—and, indeed, we will not 
hide our esprit du corps, nor our opinion that the appoint- 
ment to the Houses of Parliament was one that legiti- 
mately belonged to some branch of our profession, and 
had no relation to metallurgy—and that Dr. Percy’s 
abilities ought to have been reserved for better tasks, 


Tables Showing the Length, in Feet, of a Degree, Minute, and 
Second of Latitude and Longitude, with the Corresponding 
number of Statute Miles in each Degree of Latitude, &c. &c. 
By R. C. Carrrorton, F.R.G.S., of the Hydrographic Depart- 
ment of the Admiralty. 

WE are always inclined to favourably examine a set of care- 

fully calculated tables such as these, forming an amount of 

accumulated work which can always be drawn upon In 

ractice with a great saving in valuable time. The calcu- 
lations upon which these tables have been formed are based 
on the ordnance geodettical work. They are well printed— 





not too closely—and will, undoubtedly, form a useful ad- 
dition to the tables usually used by engineers, naval sur- 
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veyors, and map projectors. Not the least useful column 
is that showing the ag of a degree of latitude in statute 
miles. The length in feet of a degree, minute, and second 
of latitude and longitude is given, with the corresponding 
number of statute miles in each degree of longitude, and the 
number of minutes of latitude, or nautical miles contained 
in adegree of longitude, under each parallel of latitude. 
The figures advance with every ten minutes of the quad- 
rant. 





AN AUTOMATIC ELECTRIC LAMP. 

A most ingenious, simple, convenient, and oo oe 
electric lamp has been devised by Mr. Browning, of 4 
and is represented above, For all p whether of photo- 
graphy or lecture demonstration, this lamp will be equally suitable 
as the older forms, since it ee a steady intense light, and, so to 
speak, manages itself. As the light, however, is, though brilliant, 
yet small, itis necessary that the lenses and pictures employed in 
demonstration with the lantern be of a very perfect character, 
else striz will make their appearance, e do not hesitate 
to say that this lamp will in most cases supersede the lime 
light, because not only is it prepared for work in a few 
moments, but all chance of explosion (to which the lime light 
is very liable) is completely removed. The plan of construction is 
a very clever one. The carbon points, instead of being kept at a 
certain distance apart, are, when the light is required, kept in 
contact, as the battery power (six of Groves’ platinum cells) is so 
small. The contrivance for keeping the points together will be 
seen by referring to the figure. B represents a vertical bar holding 
the uppercarbon,and capable by its own weight of descending when 
unclamped; C is a clamp connected with an armature D, and so 
arranged that when the current passes the coil-magnet E it draws 
down the armature, and so clamps the bar B. The moment the 
current ceases to pass the magnet ceases to be a magnet, the 
armature rises, the clamp is loosened, and the bar falls, and ap- 
proximates the points sufficiently to continue the current, and 
then the armature is again drawn down, and the bar clam 














It might appear from this that the light would be an inter- 
rupted one, but this is not the case. The cessations of the cur- 
rent are of such extremely short duration that the impression of 
one flash has not left the retina before another appears, and the 
light from Mr. Browning’s lamp is practically constant. If the ear 
be applied near the lamp feeble vibrations indicating the making 
and breaking of contact will be heard, but the eye can only see a 
steady, continuous light. With a battery of six or eight cells 
a 9ft. lantern-dise may be brilliantly illuminated with this 
lamp; and with regard to cleanliness, cost, efficiency, and absence 
of danger, it has no competitors. We believe it is even now under- 
going improvements in Mr. Browning’s hands, so as to render it 
even more convenient for lantern purposes than it is now.—Scien- 
tific Opinion. 








M. CHARLES Mouzg, engineer to the mines at Commentry, died 
a few days since in a train while travelling to Le Mans. 


ENGINEERING AND THE [RON TRADE.—We are indebted to Messrs 
Bird’s ‘‘ Circular” for the following :—‘“* Although makers have been 
willing to accept low prices in order to keep their hands together 
and their machines in motion, the year’s trade must be described 
ae as dull and unprofitable. To frequent ill success of 

ormer tenders must probably be attributed the recent acceptance 
of various locomotive contracts for delivery abroad, on terms and 
conditions of which it must be said that they are very favourable 
to buyers. The large number of engines (for Russia in particular) 
that have been secured by French and German establishments 
disposes for awhile of —— from this quarter, and fifty-four 
engines required by the Belgian State Rail ways should — 
that country also with full work. The state of railway ces 
here has long prevented or limited the Is and i of 
stock somewhat needed by our home lines, and an improved demand 
may now fairly be anticipated for 1869, although but one company 
has up to the present time invited tenders. The New South Wales 
Government invites tenders for the supply of rolling stock to colonial 
railways for the next five years, either including the engines or not, 
and amongst other inquires afloat are some for Russia, which, 
however, will most likely fall as before to continental builders, 
The late adjudications in Belgium for iron wagons and accessories, 
wheels, axles, axle-boxes, &c., were secured native establish- 
ments there, although a small portion of the buffer rods, spri 
&c., fell to English tenders. e Hungarian requirements (Gross- 
= ein Railway) of twelve enna 4 ar ghereane gh 

and seventy passenger i are divi een an 
Hungari Laie eyhilat 5000 goods wagons are taken by Austrian 
establishments. A good deal of railway station roof work has 





been ordered during the year, also some fine wrought and cast iron 
bridges. The Hull Bridge lately advertised has secured for 
in Lancashire and 


the os but ieee ae wanted eke othe ; 
Bristol ortugal, and’ Ho tter a very large one), 
and iron markets for Madrid and other cities in the Peninsula, 
The first contract for buckled plates and roofing for Chili falls to 
an establishment on the Thames, the galvanised iron to Bi 

and the second and third portion of 

are now under offer. The orders taken by foreign 

have thrown a good deal of minor work on this country in the 

of wheels and axles, disc-wheels and fittings, eye oe ~ de 


the most ved pattern and ; the Board of 
e returns for the ten months of the confirm our impression 
Thess parison with the a P1867 shows 
@ com: 
= far lower current in 1868, a to 
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Tue design and execution of this important station, within the 
short space of time that has elapsed since the South-Eastern and 
South-Western Companies arrived at an agreement, are an illustra- 
tion of admirable skill and praiseworthy promptitude. The works, 
whichare pretty considerable in extent, and which include an addi- 
tion to the width of the viaduct of nearly 200 yardsin length, the pro- 
vision of one platform between the rails and one on each outer 
side, the fitting of booking-offices, waiting-rooms, and other con- 
veniences, have all been carried into execution without interrupting 
the heavy daily traffic for an hour. . The three platforms are 
respectively on the north side, upon the additional width built 
to the viaduct, 540ft.; middle platform, 440ft.; south platform. 
340ft. Of the = 204ft. are covered, of the second 200ft., and 
the third is a cove latform —e all the length, from the 
Waterloo station platform to a cove way under the Charing 
cross line, from which stairs ascend to the platforms. The north 
and middle platforms are each 18ft. wide; the platform leading 
to the Waterloo station, upon which there is a booking-office for 

ngers ing from one line to the other, is 15ft. wide. The 
general booking-office and the waiting-rooms are under the line, 
and on the street level. The coverings of the platforms are very 
neat erections, superior to anything the South-Eastern Company has 
provided near London, and in strong and favourable contrast to the 
rude coverings at London Bridge. roofs are flat, and supported 
upon ranges of cast iron columns, with handsome open brackets 
extending on each side for the su of the principal timbers. 
They are covered with zinc, and have a neat Vandyked fall of 
boarding in front.. The under side is ceiled with bladed boarding. 
The fall of the roofs—such fall as they have—is backwards from the 
edges of the platforms. The columns rest upon square brick 
foundations under ground, and the platforms, which are 3ft. 
high, are faced with brick, and filled in with earthwork. The 
work is throughout substantial, neat, and effective, and highly 
creditable to Mr. Ashcroft, the company’s ineer, and the com- 
pany’s staff of workmen by whom the whole has been executed. 

The Charing line, as is imperatively necessary for the 
safety of such a heavy and incessant traffic, is worked rigidly upon 
the block system, and the switch and signal apparatus on the line 
is an element of essential im The interlocking system 
of Mr. F. — of the South-Eastern Company’s engineering de- 
partment, which was adopted on the New bridge line, is also 
employed at the Waterloo Junction station. It is simple in its 

which are so proportioned as to be calculated to outlast the 
ever handles to which they are attached. The locks are all alike, 
and consist of a combination of links and cams, acting and reactin 
upon each other. @ cams are eaded .on 2in. horizon 
rods, placed parallel to the row of lever handles in the switch- 
man’s box, and underneath the floor on which he stands; they are 
connected with the point levers by means of short cranks and connect- 
i point lever bearing two cranks attached to it, giving 
contrary motions to the attached rods and cams, the 2in. rods being 


right angles to the rows of cams, turn, with the motion of the 
signal levers, in shoes secured in rows a cast iron plate p 
about a foot below the floor of the swi an’s box, in a position 
to be seen and got at with ease. As the link when it moves must 
turn upon the point of the cam with which it is in contact, the 
slightest movement of the lever handles causes an immediate lock- 
ing of the cam or the link as the case be. Thesame patterns 
are used for any number of locks, and a or cam can be slipped 
out and replaced in a few minutes when necessary. We are 
informed that these locks are used with satisfaction upon 
the North-Eastern and the South- railways. They are also 
employed upon the Metropolitan Extension, recently opened from 
Paddington to Brompton. 

About two miles of the line has been laid with Mr. Ashcroft’s 
pecan. wager bar with single steel head and continuous rolled 
iron chi which has been described already in THE ENGINEER. 
and the excellent 


Bridge stations, leaves no reason to doubt that it will possess in a 
high degree the valuable q of durability. \ The liability to 
loosening of the parts is successfully by the care 
taken to have smoothly and tight fitting bolts for 
binding the three of which the rail is com; 

is a line uniting the South-W with 
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BROADSIDE Ports.—‘‘ An Instructor, R.N.,” sends us the io. 
lowing important suggestion :—‘‘ Allow me, through the medium 
of your widely circulated journal, to hint to our builders of iron- 
clads that a very great saving of life may result from a slight 
alteration in the present position of the ports in those ships, the 
mode of attack and method of manning the guns of our ironclads 
being altogether different from that of the old wooden. ships. 
Formerly, raking was considered the grand point of attacking an 
enemy ; but now to attack an ironclad successfully the firing must 
be direct, viz., on the beam, being the least thickness of plate to 
get through. Formerly, the method of manning the guns was only 
one broadside, i.¢., a crew for every alternate gun. Now, every 
gun in the ship has a crew of its own, so that both sides are always 
manned. The ports being opposite, and the most vulnerable part 
of the ship, we have two guns’ crews uselessly exposed to any of 
the enemy’s missiles that may pass through any port. If the ship 
was pierced alternately, i.c., the ports of one side not being oppo- 
site but dividing the space between the ports of the other side, a 
great saving of life and limb must be the result, there being no 
reason existing why it should not be. Before coming to a con- 
clusion I should like to aska question. ‘With the present service 
compressor all the strain of the recoil comes on the fighting or 
drop bolt, the breeching seldom coming in for its share of the 
strain ; are not all those bolts the same size, whether 64-pounder 
or 18-ton guns? I can see little or no difference in them myself, 
and if such is the case a few rounds from the heavier guns would 
tell us a tale we should hardly be able to doubt.”- United Service 


SUBMARINE DRILLING AND BLASTING.—The difficulties of navi- 
gating the East River entrance of New York harbour, especi 
by vessels of considerable draft, occasioned by natural obstructions, 
have been recognised ever since the settlement of Manhattan Island. 
About sixteen years ago the height of the sunken rocks was con- 
siderably-reduced by the Maillefert process, which consisted of 
lowering cans of gunpowder on’the rock and exploding them by 
the galvanic battery and connecting wires, the theory being that 
the superincumbent mass of water formed a resistance or fulcram 
against which the explosion might react. But where the rock 
presented a smooth surface without salient points this method has 
not proved erway 2 In consequence the attention of engineers 
has been directed to the provisions of some more adequate means. 
The United States Government, having appropriated 85,000 dols. 
toward the improvement of New York harbour, and General New- 
ton, United States engineer, having advertised for proposals, the 
contract for the removal of the Hell Gate obstructions has been 
awarded to Sidney F. Shelbourne, of New York, who, on the-16th 
of December last, gave an exhibition of his machine, its powers 
being exerted on blocks of the hard Quincy granite. The principal 
— of Mr. Shelbourne’s ine is a cast iron casing, in form a 
epressed a or shallow inverted bowl, 7ft. in diameter, 
t has three solid steel feet or toes by which its stability on the 
rock is secured. Rising from ‘the upper part of the casting is a 
conical wrought iron frame, supporting the uppéf end of the drill 
shaft by means of two panied tots entering into sockets in a cast 
ring at the top of the frame. The drill bar i p through 


passing 
:| the centre of the top is furnished at the bottom with a bit, 14in. 


diameter, and having imbedded in its face nineteen diamonds, and 
pe the rate of from 300 to 500 revolutions per minute, 
advan at the rate of from lin. to 14in. in the same time. The 
feed is caused by a differential gearing which steadily operates to 
advance the drill into the rock, the debris being washed away by 
the water forced into contact with the bit through a small rubber 
hose. The water-tight chamber of the machine contains a pair of 
engines working at right angles to each other, with a horizontal 
stroke. As soon as the hole is completely drilled, and also when 
the drill-shaft is withdrawn from the rock, information of this is 


cord insulated from the water and passing down one of the 

rods or tubs upon which the crosshead is fixed. This drill weighs 
nearly five tons. It will be worked from a wrecking tug with a 
derrick by means of steam supplied from the boiler of the tug. 
To prevent this steam being contaueed fa Ha peeee Sens the 
water to the engine it is conveyed in a hose — — 


by another 
oa th which the exhausted steam which will 
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ENGINE AND SEWAGE PUMP, LIVERPOOL SEWAGE WORKS. 
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Ws illustrate above and at page | large and numerous, and it is probable that the mail steamers 


32 a fine condensing engine and | to China and the Brazils, owned by Messrs. Lamport and Holt, 


sewage pump, construc at the 
St. Helen’s Foundry, for the new 
Liverpool Sewage Utilisation 
Works. Cylinder, 20in. diameter; 
stroke, 5ft.; air > l5in. dia- 
meter; stroke, 2ft. Gin.; conden- 
ser, 15in. by 4ft. high; feed pump, 
2jin. diameter; stroke, 1ft. 3in.; 
fly-wheel, 14ft. diameter. The 
sewage pump is of the combined 
plunger and bucket type. The 
ram is 10in. diameter, and the 
bucket 14in. diameter. This pump 
has to raise 500,000 gallons of 
sewage in twenty-four hours to a 
height of 125ft, through a Qin. 
main of 6} miles in length. From 
calculation the pump is capable 
of raising 587,520 ons in 
twenty-fonr hours. e air ves- 
sel is 2ft. Gin. diameter by 9ft. 
high; the delivery pipe is 9in. 
diameter. Steam is supplied by 
two boilers, each 5ft. Gin. diame- 
ter by 25ft. long, with one flue 
through, 2ft. 9in. in diameter; 
a steam chest 2ft. diameter by 
a — Berd The 
verpoo! wage Works were 
commenced under the supervision 
of the late Mr. Duncan, and since 
his death, have been carried on 
by Mr. C. H. Beloe. 
* The engines, boilers, and 
jumps, &c., were — by Mr. 
Daglish himself, and the con- 
tract for the buildings and 
sewers was let to Messrs. Bur- 
rows Bros., of 4 


New Live or STeaMERS.—The 
following paragraph appeared in 
the ay of a veoh Tonya 
perary, and, as it is likely to 
mislead the public, we reproduce 
it, with the correction. ‘Star 
aeiltede Company.—It is pro- 

wpe ay a Sonne Like on a 
capi e over 
ort the old and highly 
respectable firm of Rathbone 
Brothers and Co., and to carry 
the Star ‘Navigation Company. 
‘a pany. 

Messrs. Rathbone’s ships are 








| and the ships of Messrs. Ross, T. Smyth, and Co. in which 


Messrs. Rathbone have, it is said, a large and beneficial interest, 
will be included in the sale to the new company. If they are, it 
will prove one of the finest navigation companies in the kingdom. 


| The — is divided into 3500 shares of £100 each, and no doubt 
| the fa 


1 amount will be paid up. The directors are all men 
of wealth and high commercial repute. Messrs, William Rath- 
bone, M.P., Samuel Greg Rathbone, and Thomas Kenyon Twist 
are to be the managers of the new company, the two latter to 
have seats at the board. The prospectus has not yet been pub- 
lished, but the company has been duly registered.” All Messrs, 
Rathbone Brothers and Co. intend to do is to establish a limited 
company for running steamers to India and China. They have 
no intention,and never had, of turning over their present business. 


CRUISE OF THE IRONCLADS TO Lispon.--The Channel fleet left 
Plymouth under steam on the 26th of November, en route for 
Lisbon, and proceeded down Channel with fair weather, which 
lasted for two days. On the 28th the barometer fell considerably, 
and there being every appearance of an approaching gale, the 
admiral put all the ships under canvass, anc »anked fires, so as to 
be ready to use steam are in case of emergency. The wind 
being foul the squadron had to perform the evolution of beating to 
windward, On this point of sailing the Minotaur, Admiral War- 
den’s huge fiag-ship, and her sister the Northumberland, showed 
a marked superiority to the smaller and more recently-constructed 
ironclads, one of which, the Penelope, twin screw, bearing the 
flag of Admiral Ryder, fell off to leeward of the larger ships no 
less than two miles in a single forenoon. The gale continued to 
increase until its force was “‘logged ” at eleven (the strongest wind 
being reckoned at twelve, the force of a hurricane), and all the 
ships were soon under close-reefed fore and main topsails, except 
the Penelope, which vessel, on account of her leewardly tendencies, 
had to keep under easy steam, with fore and aft sails set. A 
heavy sea scon got up and the weather became so bad as to test the 
sea-going qualities of the ironclads most thoroughly. All, how- 
ever, behaved admirably and rode out the gale in splendid manner, 
especially the Minotaur, Northumberland, and Bellerophon, the 
three largest vessels. The huge ironclads, as might be expected, 
rolled considerably, the Minotaur and Northumberland as much 
as twelve and fourteen degrees each way, the Bellerophon twenty- 
five, the Defence thirty, and the Penelope, which, from having so 
little sail set, was, in this respect, by far the worst, not less than 
thirty-five, The latter vessel in one heavy roll is reported to have 
dipped the end of her bridge under water, and on another oocasion 
took in a sea over the lee waist. With this exception, however, 
she was as ‘“‘dry asa bone,” as indeed were all the rest of the 
squadron, during the whole of the gale, which lasted several days. 
The general impression is that the old class of wooden line-of- 
battle ships would have made infinitely worse weather of it in 
every way, and that there can henceforth be no doubt that our 
broadside ironclads are capable of facing the heaviest gale with 
impunity. The officers in command report that not a single rope- 
yarn was stranded, or the smallest injury sustained during the 
entire passage to Lisbon, made as it was in the worst of weather, 
and at a most inclement season, —Standard, 
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LONDON AND SOUTH-WESTERN RAILWAY 
-_ NEW LENES. 


On New Year’s day two additions were made to the South- 


Western system, each of a double line of rails of about seven miles 
in length. The one was the Wimbledon and Kingston line, in which 
the South-Western line is duplicated for above four miles between 
and near Wimbledon and Malden, for the accommodation of 
additional trains and a new traffic from the Chatham and 
Dover and the Brighton tion shee will join the South-Western 
by the Tooting, Merton, and Wimbledon The duplicate line 
is continued in an extension which bridges the gap that has hitherto 
existed, as railway communication, between 

Kingston. e new line between these stations thus connected is 
nearly three miles in length. A new station, Norbiton and 
Kingston-hill, is situated about half way between the two. There 
are no engineering works inviting notice upon this line, which is 
well laid out and substantially made. The chief interest attac’ 

to it arises from the probability that the district will be impro 

by the opening of the line, and its population speedily increased ; 
but the main importance of the Wimbledon and Kingston direct 
line lies in the fact of its being an essential feature in an arrange- 
ment for taking traffic from the Chatham and Dover and Brighton 
lines, which join the South-Western new line at Wimbledon, A 
regular train service is now established between Ludgate-hill and 
Kingston by this route. 

The other new line, opened on the same day, and which is pro- 
bably more important in its works and also in the amount of traffic 
it will attract, is the Kensington, Kew, and Richmond line, which 
is also about seven miles in length, including its junctions with 
the North-London line and with the South-Western loop line at 
Brentford-road. This line commences by a junction with the 
West-London about 500 yards to the north of the Kensington 
station at Addison-road, It curves to the north and west, and at 
rather more than half a mile from the station erosses under the 
City and Hammersmith line, The arches of the viaduct were 
superseded at the crossing by a wrought iron girder bridge. Half 
the width was undertaken at a time, by which means the work was 
done without the traffic being interrupted. The new line, after 
crossing under the other, bears round, and p: ing in the same 
direction, passes quite near to the present new and enlarged ter- 
minal station, close to the Broadway, of the Metropolitan line— 
the Hammersmith and City—but on a level considerably higher, 
as was required for the headway of the Grove-road, over which it 
crosses. There is a covered way communicating between the two 

tati A junction has been made between the rails of the Ham- 
mersmith and City and the Kensington and Richmond lines, and 
Metropolitan trains will eventually be run through to Richmond, 
for which the Metropolitan Company has powers; but for the 
present Metropolitan passengers, although booked through, 
will change at Hammersmith, The numerous roads that 
had to be accommodated at this part of the line rendered it neces- 
sary to construct upon a viaduct of about a mile in length. It is 
of an average height of about 20ft., and the arches are of 20ft. 
span, The viaduct includes ten bridges, almost all wrought iron 
girders, and very various in dimensions. The bridge over the Grove- 
road isa handsome lattice girder bridge, very much askew, and of 
90ft.span. This bridge is filled in with a double layer of planks, and 
packed with sawdust to deaden thejsound—the sawdust is treated 
with Burnet’s preparation, Above is a floor of iron buckle plates, 
and the bridge is waterproof. Most of the cther bridges where 
the line passes over roads are treated in a similar manner, cinder 
ballast over the iron plates being in some instances used instead of 
the sawdust packing. 

The course of the line from Hammersmith to Brentford-road is 
nearly due west, the distance between these stations being about 
three miles. There is a suitable station at Turnham Green. The 
Brentford-road station is large and commodious; before reaching it 
2 deep cutting of about three-quarters of a mile in length is passed 
threugh. ‘The Brentford-road is carried over the line in this cut- 
ting by a wide skew bridge. The mains of the Grand Junction, 
the West Middlesex, the East London Water Companies, and of 
the Brentford Gas Company, are also carried over the line, sup- 
ported by wrought iron girders, between Turnham Green and 
Brentford-road stations. From the station last named junction 
lines are thrown off, one to join the North London, thus connecting 
Kew and Richmond with Broad-street and all the stations on the 
North London line; the other junction is with the loop line of the 
South-Western, thus connecting the stations of the Metropolitan 
with Brentford, Hounslow, and other places on the loop line. 
There are four lines of rails at the Brentford station, and very 
large platform accommodation is provided there, and at the Kew 
Gardens station, before reaching which the line crosses, first the 
South-Western loop, and next the river Thames. This is the 
seventh bridge that has been thrown across the Thames for the 
South-Western Company, and is a more imposing structure than 
any of the others, It is graceful in design, and apparently all 
that could have been desired as regards strength. It is of cast and 
wrought iron—cast iron cylinders, two to each pier, lattice girders, 
and plate iron transoms, It has five openings, the piers being 
115ft. between centres. The under edges of the girders are about 
20ft. above high water. The cylinders are let well down in the 
London clay, and are set on wide and deep beds of concrete, and 
are filled with brickwork; they are square, with a small column at 
each corner, which finishes at the height of the under edge of the 
girders, where a frieze is returned on the face of the pier. Above 
the frieze is a well-relieved ornamental panel, with a half round 
top. Alampin a neatly designed pillar crowns each pier. The 
design is simple, novel, and effective. On the south bank of the 
river the line is carried on an embankment of about 20ft. in height, 
crossing the Mortlake-road by a cast iron girder bridge to the Kew 
Gardens station, which is within about 400 yards of the new 
entrance to the gardens. This is also a neatly appointed and con- 
veniently arranged station, with a siding and long extra platform 
for excursion trains. From Kew the line passes almost on the 
level, and, by a nearly straight course, to the Richmond Gasworks, 
close to which it passes underneath the Richmond-road and Sandy 
lane by a tunnel bridge 150ft. long. Turning westwards it joins, 
side by side, the Windsor and Reading line of the South-Western, 
and passes on to Richmond, where the new line has its own 
separate station for the joint accommodation of the South- 
Western, Metropolitan, and North London trains. The station has 
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by which one train or engine at a time can be in a given | scheme if it were practicable. He should be very glad if there were 
space the up or down lines of metals. The “lbstsie some certain data by which the flood of 1866 could be compared 
appetepes lee betwee one box and anotheris | with those mentioned by Mr. Lowry in his paper, for he 

to what Mr. Preece has in successful operation upon the | thought that recent floods were greatly in excess of those 
South-Western and other lines. It Beer wrath sema- | of Senos poems He believed that there was no doubt of that, 
exact types in form and action of the actual out of | but to pees ee ane ees Sy hed me infor- 
are set before the in his box, and are fullin | mation, If the floods now much greater, to what cause 
his view. He has one each of these for the up and the down line. | were to attribute it? Was eaase a progressive one, 
They are worked from the adjoining signal box by small levers or | which necessitated at a future pr fees, tenaet preparations 
siitghes, similar to those used for the line and which are | than those now contemplated? been ly said that 
fixed above and in front of the ordinary levers. furnish in | the improved agriculture and had considerable 
point of fact distant stop signals, with the ad that effect in facilitating the j to the Irwell from the 
ean be worked from any distance. When either of various parts of,the but he was inclined to think that 
stands at danger the signalman his outdoor for the Se Oe 
road at danger also, and nothing is allowed to pass the electric | occurred in it 
sema) arm is lowered, when the outdoor signal is pulled off, | Mr. Fletcher said the scheme ed to by Mr. Parkes was that 
and the train p The ' or departure of a train is | the waters should be at dale; but the flood 
signalled on to the next signal-box in advance of the train by a | there was not so great as about .. Thete were a 
code of bell signals, the bells and bell keys being conveniently fixed | many tributaries to the Irwell between that place and Manchester. 
in front of the signal levers, so that the man wor them may, as Mr. Corbett gave os ea i the removal of 
he often does, work both outdoor and electric signals almost at the | the weirs proposed by Mr, Fletcher only lower the river 2}ft. 
same moment. The signalman at the box in advance of the train | on an average in a great flood, whereas it should be lowered 6ft. in 
then raises the electric arm in the box whence the signal has just | order to prevent its d damage. # 
been | ved, thus protecting the train from pets follo Mr. Lang, in critising report of Mr, Fletcher, said he should 
until the train has passed his box, when he again lowers the signal like to know how that gentleman arrived at the conclusion that 
to admit another train, the section being again clear. Every move- | there was no reason why so large a tunnel as that 
ment of the semaphore is acknowledged on the bell, the face of | suggested should be uired, Mr. Fletcher pro to 
remove the weir at Throstle Nest. If that were done, how could 


which is supplied with an indicator ange back to the man work- 
ing it the position of the arm, whether at danger or line clear. 
Every signalman has thus a check over his neighbour, and knows 
by the bell signal the position of the arm in the adjoining box, 
which he works from his own. This precaution has the double ad- 
vantage of confirming the man in his action and preventing all dis- 
ute as to whether the signal was on or not at a given time. 
very signal given or received is entered in a book by the signal- 
man or a ae employed for that sole object, All signals out of sight 
of the signalman working them are fitted with electric repeaters, 
the repeater being fixed in front of the lever working the signal in- 
volved. The electric arrangement at the red age is applied direct 
to the arm, so that its indications are necessarily the same as those 
of the signal itself. 
There are now above 300 of Mr. Preece’s miniature semaphores, 
each accompanied by a bell, in successful operation upon the South- 
Western system. 





PREVENTION OF FLOODS IN THE IRWELL. 


An adjourned a of the Manchester Institution of Engi- 
neers was held on Tuesday evening at the Royal Institution, for 
the discussion of the papers read on the prevention of floods in the 
| and its purification, The chair was taken by Mr. W. Hulse, 
president. 

Mr. Joseph Corbett read the paper prepared by him, and printed 
in the Salford Weekly News of last Saturday. 

Mr. Lowry then, by means of an elaborately constructed working 
model, explained the principle of his caisson weir, a paper upon 
which had been read by him at the previous meeting. The model 
consisted of a watercourse or trough, representing a section of the 
bed of the river, with a dam at the upper end, capable of contain- 
ing a sufficient quantity of water to form a stream, and with a 
sluice to regulate the water, so as to show the different levels. 
The caisson, made of sheet iron, was made to the scale of jin. to 
the foot, and the slides, or guides, made of cast iron, were formed 
upon a scale to show the working of caissons equal to the passing 
of 18ft, of water underneath. 

The chairman then announced that any gentleman was at liberty 
to make remarks upon the various schemes that had been placed 
before them. 

Mr, John Knowles stated that he had placed some remarks upon 
paper, the result of his own observation, and after some objection 
by the chairman to the bringing forward of anything like a new 
scheme, Mr. Knowles was permitted to read his paper. After 
briefly noticing other sch which had been proposed, Mr. 
Knowles proceeded :—After carefully considering these various 
ideas, I think something may be obtained from each which may be 
of service; and I, therefore, would suggest that the utmost should 





eral level of the 
to sewage down by 
means of the tunnel, that it should be deodorised there 
allowing the comparatively élear water to run away. He did 
not see how it was possible to carry that scheme out. Again, 
Mr. Fletcher had not given data which enabled them to 
compare the cost of his scheme with the cost of any of the others 
proposed. With regard to Mr. Lowry’s scheme, though the ex- 

riment made with the model had been rather promising, yet it 

id not fairly represent the case, because the caisson reachin 
across the river must be very bulky and very heavy, and woul 
not float with sufficient buoyancy. The refuse would back up 
against it, and there would be no power of water underneath to 
raise them. That would have to be done by manual power. 

The chairman asked Mr. Fletcher to explain the nature of the 
investigations by which he had been led to consider a flood tunnel 
unnecessary ; to show how he arrived at the conclusion that 
Mr. Bateman’s estimate of the mean fall was wrong ; and how he 
arrived at the conclusion that by his scheme the velocity of the 
current would be doubled, and that the flood water would not 
flow over the river’s banks. 

Mr. Fletcher said he measured the flood of 1866 at Salford 
Bridge, below the connection of the Irwell with the Irk, and his 
calculations showed that the quantity of water that per 
second was only 13,471 cubic feet, and not over 28,000, as com- 

uted by Mr. Bateman. With regard to the fall in the river, every- 
y knew that water must have its level. The weir at Throstle 
Nest backed the water up to beyond the railway bridge. from 
which point to the top of the weir there was a level surface. 
The crescent weir backed up the water again as far as Cliff Point, 
and there they had another level surface, Consequently the only 
fall there was in the river inits ofdinaty state was from the foot 
of the Crescent weir to the railway bridge, and that was something 
like three or four feet. When the large body of water came down 
in flood time it had, consequently, to flow over this backed-u 
water. If they took away the cleaned out the river, an 
did what he recommended in his papers, they would get a free 
sweep down, increase the fall, and pass through nearly as much 
water in an hour as they did now in two. Mr. Corbett said the 
effect would be to lower the river only 2)ft., but it would lower 
the river 14ft. in a flood such as had occurred in it two years ago. 

Mr. Trapp said he had made the quantity that had been dis- 
charged at Salford Bridge 25,000 eubie feet per second. — 

Mr. Lowry, in replying to objecti urged against his 
took occasion to state that he altogether dissented from tunnel 
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be made of the present route of the river in as simple a as 
possible, making use of its natural laws, before anyone is committed 
to a work of great expense, and the maintenance of the same. For 
a number of years the bed of the river has been continually rising, 
in consequence of the large amount of refuse coming down the 
river, and also being put into it at various places. This refuse has 
been retarded in its course by the sluggishness of the stream, 
caused by having weirs across it at various ts. As a proof of 
this the bed of the river above Agecroft Bridge, where it has a 
rapid run over the red rock, is kept quite free from sediment. I 
would, therefore, recommend that the two bends of the river at 
Cliff Point and the Crescent should be shortened by cutting two 
new rivers, as recommended by Messrs. Bateman and Cawley, and 
also theshort one in Broughton. By this means the course of the 
river would be very much shortened, and if the Adelphi weir 
is removed the stream would be considerably more rapid, and no 
doubt considerable scouring of the bed would take place, there- 
fore giving more room for the volume of flood water. I do not 
think it would be requisite to purchase the right of the Douglas 
weir, as this does not interfere very much with the borough of 
Salford. I do not think it could be arranged to remove the 
Throstle Nest weir, because it is required forthe Mersey and Irwell 
navigation, and if removed would entirely destroy the benefits of 
it. It is also tequired to complete the communication of the Man- 
chester, Bolton, and Bury Canal with the canals at the other side 
of the river. If some good means can be adopted to lower the 
Throstle Nest weir during floods the part of the river extending 
as far as Victoria station would be much relieved, and no doubt 
would occasionally get a good scouring. In addition to this I 
would recommend a system of intercepting sewers extending to some 


point about Throstle Nest; so that from them the sullage, or the ! 


sewage, can be conveyed in pipes down by the side of the river to 
the low laying lands. Every endeavour should be made to take 
advantage of the fall, so that engine power can be dispensed with; 
and in doing so, a few miles of pipes, to obviate it, would be pre- 
ferable. If the sewage would not run along the pipes there might 
be settling tanks at various points near the river, so arranged that 
the sedi t could be taken easily by boat, and the sullage allowed 





six lines of rails, three platforms, and ample dation in 
booking offices, waiting-rooms, and other necessary provisions. 
The laying out and finish of the line, way, and works, are con- 
sidered highly creditable to Mr. W. R. Galbraith, engineer to the 
South-Western © y, his resident istants, and the con- 
tractors. Mr. P. Mortimer is resident engineer on the Kensington 
and Richmond line, which has been made by Messrs. Brassey and 
Ogilvie, contractors. Messrs. Aird and Sons were contractors for 
the ‘Wimbledon and Kingston line, and Mr. A. McDonald resident 
engineer. 

‘he arrangements for train signalling, and the apparatus employed 
with a view to rendering collision impossible cheewie than by 
culpable negligence, or rather by wilful disobedience of the infal- 
libly safe instructions that mere mechanism has been so perfected 
as to impart, is an important department of duty that occupies 
constant and anxious attention on the part of Mr. Williams, 
superintendent of the South-Western, and his brother officers, 
The point and signal working apparatus on the Richmond new line 
isa ial feature, and the clon sabe at Richmond is well worth 
the attention of a!l who are interested in this really im t 
department of railway ~~ The fittings of the Richmond 
signal box embody, we believe, the highest development of Messrs. 
Saxby and Farmer’s skill in the action of the interlocki 
mechanism; and also, in its most beautiful ay oe form an 
action, 








= W. H. Preece’s = aon oh the 
. new worked, as is 
{he practice om the outh- Western, strictly om he ‘lock syetem, 





to run forward in pipes on to the land. By this means the whole 
of the sewage could be kept from the river, and the borough of 
Salford could do their own share of the work independently of 
Manchester, which city no doubt would soon follow the example if 
the scheme is found to answer. Other towns up the stream would 
in time do the same, and then we hope to look forward to the 
ew d being once more in a fit state to pass through such a dense 
population. 
r. Parkes, Bury, said there was one plan for stepping those 

floods which appeared to have been overlooked, viz., impou 
the flood waters within the valley or gathering ground of the Irwell. 
Thirty-five years ago a number of gentlemen formed ® company for 
the purpose of forming aeonsiderable number of reservoirs in 
valley, and a survey was made for the purpose in 1833. Those 
gentlemen had no idea of pevesing — = floods, but the 
und was a commercial one, which was expected to 
remunerate those engaged in it by the use of the flood water when 
the supplies ran short. He believed, as far as his mem: 
“— hse g be reservoirs were —, to hold son Mg) 
cubic t was true, according e figures n 4 
Bateman, that those reservoirs would have been very soon filled 
7. the flood water of 1866, but still he (Mr. Par believed 

that scheme been carri ae we had such 


g 
E 


of 1866. was sure Mr. 


, and he quoted authorities in support of the assertion 
that no breach in the side of a rivet had any effect in reducing its 
flood level. He also stated that he was preparing working models 
to show the inutility of any tunnel scheme. He held that his 
own scueme was a perfect cure for the evil of flooding, as, were it 
adopted, no such flood as that of 1866 would injure Broughton, 
and he believed the scheme might be carried out in its entirety for 
£90, His scheme, too, might be adopted at once, and would 
immediately do away with the danger of floods—the most pressing 
evil—and allow time for the carrying out of a drainage scheme. 
After another illustration of Mr. Lowry’s scheme, by means of the 
model, for the purpose of convincing some sceptics, the meeting 
adjourned. 








Messrs. Ransomes, Sms, AND Heap.—The name of Mr, 
Head, who has been for years @ partner in the Orwell Works, 
Ipswich, has been added to that of Messrs. Ransomes and Sims, 
the name of the new firm being Ransomes, Sims, and Head. The 
firm have arranged to transfer their business in the manufacture of 
railway plant to Messrs. Ransomes and Rapier, who are pans 
at Ipswich a new factory for that trade. When this factory is 
completed the whole of the Orwell Works will be devoted to the 
manufacture of agficultural machinery. We congratulate all 
parties on this arrangement. 

Sr. Tomas’ Hosprrat.—The progress made with this building 
is so far very satisfactory. Contract No. 1, that is to say, the 
basement story, was carried out by Mr. William Webster, the con- 
tractor for the Embankment, who hasjnow | brought his work to a 
finish with the exception of a small portion of the concrete arch- 
‘ing under block No. 9, and the foundations of the boundary wall 
toward Palace New-road, which latter the architect does not wish 
— . — Contract ee ” neg ar ange - — is 
Mr. Jo erry, rogressing rapidly, there being not less than 
700 men, artificers, | pre te aalaped daily on the works. 
The external masonry and internal walls of block No. 1 are car- 
ried up to an average height of 6ft. above the level of the one 
pair story. Of blocks 2 and 3 the walls of the eastern portion 
average lift. above the one pair story, and the walls of the pavi- 
lions 8ft. 3in. above. In block No. 4, the walls of the eastern por- 
tion are 11ft above the one story, and the walls of the pavilion 
8ft. 3in. above the same level. In block No. 4’the walls of the eastern 
portion are lift. above the one pair story, and the pavilion walls 
are 4ft above one pair floor. “The walls are 11ft. above the one pair 
story, and a portion of the internal masonry of the chapel is car- 
ried up to the same height. The brickwork and masonry of block 
No. 6 is about l1ft. above the one pair story, and the 
pavilion walls aré at an a’ of 4ft. above the one pair level. 
The walls of block No. 7 at eastern side are 10ft. above the 
one pair level, and the pavilion walls are built up to the level of 
6ft. above floor. The walls of the eastern portion of block 8, 
average 2ft. below the one level, and the pavilion walls, as in 
the preceding case, are up to level of one pair floor. Block 
No. 9 was not cominenced until the end of September, and the 
walls - now 6ft, =e the floor — Pn — of _ 
wrought iron ‘or the floor are fixed throughout excep 
to block 9, phy are on the ground ready for fitting, as well as 
the greater portion of the iron work for the second floor. The 





girders are “were manufactured for Mr. Perry in Bel- 
gium by Messrs, ips and Oo. The stone is brought chiefly from 
Steward and 8 Portland, and the red facing 
bricks are made . Perry at Fareham, Hants. The 
Burham Company the inside lining bricks, which are wire- 
cut gault. 
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NOTES FROM PARIS. 
( From our own Correspondent. ) 
Roussta made in her iron ufacture, 
sail the tomblishwenute of MAL Prove ond Poulltof, and others are 
large and already celebrated; France seems now about to join her 


forces, for a representative of the firm of Cail et Cle, has recen 
vsti St Peterburg, where i rit nts to eblah 
hae oy wd it ona scale, for the manufacture 
of Russian 


on the subject of Russian ironworks we may m that a 
"was held at M. Poulitof’s works, the other day to the 
completion of the million pouds of rail rolled there, 
The French railways, with the exception of the Chemin de Fer 


e returns of other aetarake fet show remarkable results ; 
thus the Lombards made the year a gross augmentation of 
793,4946. or 68f. 50c. kilometre ; the Romains, 35f. 25c.; the 


Luxembourg, 9f. 54c.; Seville and Xeres, 


Certain deputies of the Prussian Chamber acting on behalf of 
ical interests of Rhe Prussia and 
Westphalia, have a: to their Government for a considerable 
diminution in the railway rates both as regards poasengers and 
merchandise, and they attach to their memorial the following 
statement, which I have not the means of checking, and yet am 
not inclined to accept without considerable doubt :— 
Rates for passengers for a distance of 160 kilometres or 100 


Ist Class. 2nd Class. 3rd Class 
InEngland .. .. 6f. 5c. .. O5f. 2c. .. &f. 10c. 
In Belgium .. .. 8f.10c. .. 6f.85c. .. 3f. 75c. 
In Prussia oo of 16f.%5c. .. 1988 Ble. .. Sf. Téc. 


If this be a true account it is marvellous how any business is 
carried on at all in Prussia. No statement is given respecting the 
goods charges in the three countries. 

Two new lines of railway recently opened present points of 
considerable interest to English travellers and men of business. 

The new line opened from Paris to Dieppe, by Pontoise, Gisors, 
Gournay, and Neufcbatel, causes a saving of no less than twenty- 
eight miles as compared with the old route by Rouen. The portion 
last opened, that from Pontoise to Gisors, is about forty-three 
miles long. The line crosses the valley of the Viosne to Chars; 
the soil here being peaty absorbed an immense quantity of ballast, 
which, having reached the solid under strata, shuts out the infil- 
tration of the Viosne. Near Chars the line quits the valley and 
crosses the plateau of Liancourt-saint-Pierre, after passing through 
solid masses of rocks of large extent. After this it passes along 
the slopes of the hills of Chaumont, where heavy masonry work 
was —- to prevent slips. In one place all attempts to over- 
come the difficulties were unsuccessful; the rain undermined the 
work, and a deviation of more than half a mile had to be made in 
the line. Between Chaumont and Gisors, also, extensive drainage 
work, as well as solid masonry, were necessary. The line reaches 
Gisors after crossing the river Troésne on a fine bridge. The 
Gisors station has now become a very important one, two small 
local lines, one from Pont de ]’Arche and the other from Vernon, 
there joining the main line. The company has wisely given great 
extension to this station, at a cost of about £40,000. As regards 
the picturesque features of the new line must be noticed the fine 
view of the Valley of the Viosne on leaving Pontoise, the chateaux 
of Héron-Dampant and Vigny, the curious church of Chars, the 

ic ue environs of Chaumont and Gisors, a town full of 
isto rical interest and beauty, situated in one of the richest and 
most improving provinces of France. 

The Lyons nd Mediterranean Company have opened two new 
sections of railway—one from Tarare to Amplepuis, and the other 
from Nice to Monaco. The former makes good a break that 
existed in the direct route from Lyons to Rouanne, and reduces 
the distance between these towns to 91 kilometres, whereas by 
way of St. Etienne it was 138 kilometres. Now the distance 
between Paris and Lyons is actually the same by Nevers as by 
Dijon, but the speed is less by the former route on account of the 
greater inclines. The trains take more than forty minutes to 
perform the fifteen kilometres between Tarare and Amplepuis, 
traversing a tunnel more than two miles in length. 

The section from Nice to Monaco is only ten miles long, with 
four stations, at Villefranche, Beaulieu, Eza, and Monaco, and the 
distance is performed in thirty-nine minutes; there are four trains 
a day. The formation of this short line presented all kinds of 
difficulties; it is enclosed between the sea on one hand and the 
escarpments of the last spurs of the Alps on the other, and is 
composed of a continual succession of tunnels, cuttings, and 
embankments, 

The Western and other companies continue the improvement 
commenced last year in their third-class carriages, by fitting them, 
as well as the imperiales, or seats on the roof, with glazed sides for 
the winter season, The Western Company has also just added 
compartments for ladies travelling alone to the second and third 
classes of all their trains. 

On the subject of continental competition for the supply of 
rails, the Journal des Travaux Publics, one of the best practical 
— in France, has the following notes, which I translate as 

terally as possible:—“‘ Belgium and France often obtain consider- 
able orders from the Russian and Austrian railways. The plan 
adopted in Belgium is to form a committee of ironmasters, who 
appoint one of their number to tender for any large contracts that 
may be offered. He proceeds to the spot, and works for the in- 
terest of all the makers of rails in Belgium; the ironmasters decide 
upon the terms which he may offer, and the orders are divided 
amongst them, pro rata of their means of production. Payment 
being very often made by bills or guarantees, which individual 

8 could not accept without danger, a financial association sup- 
rts the operations of the committee; by these means the risk is 
vided amongst a large number of individuals, and when losses 
are made they are less heavy, from being divided.” The same 
journal has the following:—‘*The English railmakers formerly 
supplied the greater part of the steel rails required for the Ame- 
rican railways; now the French houses seem to threaten formidable 
competition. MM. Petin-Gaudet et Cie. have, it is said, recently 
supplied 5100 tons of steel rails to the New York Central Railway 

quantities to other companies.” 


Company, and considerable 
The well-known tower, at the i, ed which issues the water of 
the artesian well of Grenelle, has surrounded by a cast iron 


out on the column at equal distances, and reached @ cast iron 
winding staircase which encloses the tubes through which the 
water ascends and descends. The tower is crowned by an elegant 
campanile and dome supported by six small columns. The water 
rises to the summit of the tower through two tubes and descends 
wine others, one being for the distribution and the other for the 
into the sewer when necessary, and the four tubes are 
- & ae ae is ar np allow of a workman 
visiting tubes effecting repairs when required. 
The works at Creusot are constantly some new 
feature of interest. The other day a new theatre was opened 
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there, capable of containing from 700 to 800 with pit, two 
galleries, and orchestra stalls, painted in white plated oat with 








in which lunged a cylinder of and an 
tesoel Alled with oomosn irae anaes ion 
in w is placed a slip of zine, a oe ee | 
such a battery in order is to keep the vessel always full 
concentrated solution. Further, the solution may be 
A VORB te Oe ec ce ty of the 
atmosphere being always sufficient to serve as a solvent. If 


But it is from erica 
told that a steam engine has bee 
**neither piston, steam ch nor oe fen mode of 
description. The action depends entirely ugal 
friction is almost entirely got rid of. A quarter of the usual 
amount of steam gives 1500 revolutions a minute, The engine 
condenses nearly all its steam, costs much less than an: — 

Paris, 
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engine, and is not liable to derangement. Such an 
certainly be welcomed when it arrives in Europe. 
the market is firm in 


oT peat agent open 160f it pipes, 175f. to 160f. 

A ton ; rain water . 3 condui 4 4 

Fine to diameter ; item thd plates, 2108. ; ns, 

250f.; solid ditto, 200f.; hearth and ave. lates, ast. to 140t.5 ordi: 

nary stone work, 250f.; forge w .; cylinders, .> an 

case-hardened cylinders in the rough, 350f. to 380f, : 
Paris, JANUARY 5th, 1869, 








TENDERS INVITED IN FRANCE. 

Reconstruction of the bridge of Saint-Michel, at Vendéme, in 
masonry work; tenders to be sent in to the Prefect of Blois before 
the 25th of January. Total estimated cost, 89,000f (£3560). 
Security, a deposit of 2000f. : : 

Formation of a supplementary floating basin at Granville; 
tenders required by the 14th of Jan . Estimated amount of 
work, 210, 000F. (£8400). Plans, &c., to be seen at the Prefecture 
of Saint Lo, La Manche. 

Nantes.—600 tons of superior iron, in two lots of 300 tons each, 
and 375 tons of soft grey Pig, of first quality, for castings, in two 
equal lots. Particulars to be obtained at the Bureaux des A’ 
visionnements at Brest, Lorient, Rochefort, Nantes, Indret, or at 
the Ministry of Marine, Paris, Tenders required before the 18th 
instant. 

Rochefort.—600 tinplates bright, and 5000 do. grey, Jarge size, 
also five tons of tin in block. Tenders before the 14th instant. 

Ditto,—Transformation of old copper into pipes, with or with- 


out soldering; transformation of old iron into iron tubes, joints, 
&e.; 200 es for metal, in hammered iron, Tenders required 
before the 21st of January. 
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Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 


2611. DANIEL EVANS, Charles-terrace, Casland-road, South Hackney, Lon- 
don, ‘“‘ Improvements in the manufacture of metallic casks, cans, kegs, and 
cisterns, and metal casings for bottles, barrels, and other vessels, and also 
in tools employed in such manufacture.”—21st August, 1868. 

2959. PeTeR SPENCER, Newton Heath, Manchester, ‘‘ Improvements in the 
manufacture of copperas, applicable to the purification of illuminating gas 
and to other purposes.”’— 26th September, 1868. 

3175. AUGUSTE DENAYROUZE, Boulevart du Prince Eugéne, Paris, ‘‘ Im- 
provements in dresses in head gear or helmets, and in lamps for divers.” — 
16th October, 1868. 

$404. Louis ASH ISRAEL, Crescent, Minories, London, ‘‘ Improvements in 
the mode of and machinery or apparatus for manufacturing sulphuric acid.” 
—10th November, 1868. 

3527. ANTON LEYKAUF, Nuremberg, Bavaria, ‘‘The manufacture of a new 
or improved colouring matter.”—20th November, 1868. 

3663, PETER ELLs, Orange-court, Liverpool, ‘‘ An improved public con- 
veyance or omnibus, parts of which invention are applicable to other car- 
riages.”—2nd December, 1868. 

3777. HENRY Law, Essex-street, Strand, “Improvements in water- 
closets.’ 

3779. THOMAS SMITH, Birmingham, ‘‘ Improvements in smiths’ bellows.” 

3781. STEPHEN COWPERTHWAITE, Chapel Allerton, near Leeds, Yorkshire, 
‘* Improvements in machinery for turning materials.” 

8783. GEORGE PRESTON and JOHR PRESTIGE, Deptford, Kent, ‘“ Improve- 
ments in engine lubricators.” » 

3785. JOHN HAMILTON and JETHRO BAXTER CRAWFORD, Glasgow, Lanark- 
shire, N.B., “ Improvements in tools and mechanism to be used for cutting 
and dressing stone, rocks, or other similar materials.” 

3787. GUSTAV ALBRECHT CARL BREMME, Live 1, “Improvements in 
machinery for breaking and softening flax and other fibrous materials, 
which improvements are applicable to calendering rollers and other pur- 
poses where the same kind of reciprocating rotary motion can be usefully 
adopted.” 

3789. SouN Hine, Cockermouth, Cumberland, ‘‘ Improvements in apparatus 
for cutting or dressing millstones.”"—12th December, 1868. 

3791. WILLIAM MEAKIN, Great Woodstock-street, Marylebone, London, 
‘* Certain improvements in the construction of adjustable lock spindles and 
the fittings thereto.” 

3793. JAMES JOHN STEVENS, Darlington Works, Southwark, Surrey, 
“Improvements in apparatus for working railway switches, points, and 
signals.” 

3795. JOSEPH ALLMARK, Oldham, Lancashire, and WRAY BLAKEY, Liver- 
pool, ‘‘ An improved pocket tobacco-cutting machine.” 

3799. JOHN HAY, Piccadilly, London, ‘* Improvements in engine counters, 
parts of which improvements are applicable to other useful purposes.” 

3800. THOMAS LYNCH, Enishowen, Donegal, Ireland, ‘‘A new cr im- 
proved system for preventing collisions on railways,"—14th December, 1868. 

3801, ALEXANDER WaTT, Gracechurch-street, London, “ Improvements in 
the manufacture of metallic rollers or cylinders for printing purposes, 
which improvements are also applicable to all liic surfaces used for 
printing purposes.” 

3803. COLIN MATHER, Salford, Lancashire, ‘‘ Improvements in machinery for 
ginning, burring, and cleaning cotton aud other fibrous substances.”—A 
comummnication from Charles Grandison Sargent, Graniteville, Massa- 
chusetts, U.S 

3805. HBNRY WILLIAMSON, Manchester-road, Denton, Lancashire, “ Improve- 
ments in the manufacture of felt and other hats.” 

3807. ROBERT SPRING GARDEN, Piccadilly, London, “‘ An improved portable 
cartridge pouch or box.” 

3809. JAMES WILLIAM CHILCOT, Portsea, Hants, ‘‘ Improvements in the con- 
struction of stays or corsets.” 

3813. MARCUS BROWN WESTHEAD and ROBERT SMITH, Manchester, “ Im- 
provements applicable to spools or bobbins upon which thread or twine is 
wound for sewing and other purposes.” 

3817. JAMES THOMAS Grice, Birmingham, ‘‘ Improvements in machinery for 
ornamenting metallic tubes and rods.""—15th December, 186%, 

3821. WILLIAM NgevUzAM NICHOLSON, Newark-upon-Trent, Nottinghamshire, 
** An improved portable mangle.” 

3825. THOMAS CLAXTON Fipter, Ventnor, Isle of Wight, “‘ Improvements 
in the rolling stock of railways and tramways, also in traction engines and 





other vehicles.” 

3827. RUDOLPH WAPPENSTEIN and RICHARD RAY, Manchester, ‘“‘ An im- 
proved system and apparatus for registering the numbers of passengers 
travelling in or on omnibuses and other conveyances.” 

3833. GEORGE RITOHIB, Folkestone, Kent, ‘‘ Improvements in compositions 
suitable for being applied to woven fabrics other surfaces.”—16th 
December. 1868. 


3838. Fritz ROBERT-THEURER, Chaux de Fonds, Switzerland, ‘‘ Improve- 
ments in apparatus for winding and setting the hands of watches.” 

3839. ARTHUR Perry, Dartford, Kent, “ Improvements in lighting or illumi- 
nating stained, painted, or coloured windows.” 

3841, WILLIAM MANNERS, Nottingham, ‘‘ An irreversible passengers’ railway 


danger 
3843. Georges HENRY BENSON, Staleybridge, Cheshire, and WILLIAM 
GEORGE VALENTIN, Royal College ef Chemistry, “ I ents in the 
a duction of bustible gases, 
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HERBERT : “I 
shutters and blinds’ Lian and clr tgenalin aol ede 
means for adjusting the same.” 

3847. ROBBRT 


HALLIMOND, Escomb, Bishop Auckland, Durham, “An 
crete SOD Oaiiee See cnet aad citer Cale Gad ie 
3849. JOHN POUNCY, Dorchester, Dorsetshire, “Improvements in the 

or coloured photographie and other pictures.”—i7i 


3851. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements 
Se. ne and capreutan Sex rebating the Gictiee ant sisting flotation 
vessels w! passing throug’ water."—A communication from 
ee a + 5 
L WARD THOMAS HUGHES, Chancery-lane, London, “ Improvements 
in tea and coffee urns and other similar vessels.”—A connuaiiotion from 
Jones, New Haven, U.S. 
3853 JOHN WINTERBOTTOM BRIgRLEY, Oldham, I hire, “ Impr 
ments in machinery or apparatus for forging nuts.” 
3854. WILLIAM PREDERIOK THOMAS, Cheapside, ‘‘ Improvements in sewing 


machines, 

3855. JonN Hopason, Bradford, Yorkshire, HENRY BOTTOMLEY, Low Moor, 
Yorkshire, and Ezxa CocKROFT, Odsell Moor, Bradford, Yorkshire, “ Im- 

gy in apparatus employed in weaving.” 

» EDWARD SAMUEL GRIFFITHS, Sheerness, Kent, “Improved means or 
a for carrying anchors in board after being weighed.” 

3857. THOMAS BACHE SALTER and JOHN SILVESTER, West Bromwich, Staf- 
fordshire, ‘‘ Improvements in ure or steam gauges.” 

3858. JOHN Eprin¢r and JoeL Mearett, Birmingham, “Improvements in 
tinning pins and other small articles, and in manning machinery or appa- 
ratus to be used for that purpose.” 

3859. SAMUBL REMINGTON, Southamp gs, Chancery-lane, London, 
‘“‘An improved method of manufacturing the shoe or breech-piece for 
breech-loading fire-arms.” 

3862, GuORGE DANNETT ROBINSON, Gray’s-inn-road, King’s Cross, London, 
** Improvements in carriages.” 

3864. EUGENE PAvy and James CLARK, Manchester, “‘ Improvements in the 
preparation or treatment of jute, China grass, cotton, and other fibrous 

_materials in the raw state = into yarns or woven into fabrics.” 

3365. JOHN PETaiz, jun. hdale, Lancashire, and WILLIAM THOMAS 
CHEEBTHAM, Ashton-under-Lyne, Lancashire, ‘‘ Improvements in apparatus 
for warming apartments, conservatories, and other structures, applicable 
also to evaporating purposes.” —18th December, 1863. 

3358. JOSEPH BRISRLEY, Blackburn, Lancashire, ‘‘ Improved apparatus for 
facilitating the ventilation of sewers and drains, and the discharge of 
noxious gases therefrom, and for preventing the ingress of such gases to 
houses or buildings.” 

3870. PeTgR SPENcR, Newton Heath, near Manchester, “ Improvements in 
the manufacture of alum and aluminous salts.” 

3372. WILLIAM SPARKS THOMSON, Cheapside, London, “ Improvements in 
ladies’ skirts.”— Partly a communication from Charles Langdon, New Y ork, 





hutlat 





U.8. 
3874. GzoRGE HENRY ASKER, Gentleman’s-walk, Norwich, Norfolk, “Im- 
8, 





provements in umbrellas, , and sunshades.’’—19%h December, 186! 
3876. WILLIAM =RosERT Laks, Southamp buildings, Chancery-lane, 
London, “I ts in 'y for cutting and working rocks and 





igned for mining, tunnelling, and other 
ike _ from James Asbury McKean, Paris. 

3878, WILLIAM Forp STANLEY, Great Turnstile, Holborn, ‘‘ Improvements 
in the construction of machines for exciting frictional electricity.” 

3880, JoHN EDward Massey, Chadwell-street, Clerkenwell, London, ‘‘Im- 
provements in machines for taking soundings, known as Massey's sounding 
machines.” 

3882. WILLIAM Lewis, Shrewsbury, Salop, ‘‘ Improvements in ploughs for 
tilling land,” 

3884. JOHN SCARISBRICK WALKER, Wigan, Lancashire, ** Improvements in 
machinery or apparatus for undermining, ‘holeing,’ and cutting coal and 
other mineral.” 

3886. EDWARD ALFRED COwPsR, Great George-street, Westminster, “ Im- 
provements in velocipedes.” 

3888, WILLIAM PIDDING, Walcot-square, Surrey, “ Improvements in mecha- 
nism applicable to locomotion.” 

3890. THEODORE BYRON HUBBELL, Euston-square, London, ‘‘ An improved 
construction of bandage to be used by females.”—A communication from 
Augustus Hubbell, New York, U.S. 

3892. HENRY WoopCROFT HAMMOND, Princess-street, Manchester, ‘ A spring 
paul washer.”—A communication from Philip Justice, Philadelphia, Penn- 
sylvania, U.S. 

3894. PIERRE GABRIEL JARRE, Boulevard Bonne-Nouvelle, Paris, ‘“ A hydro- 
pneumatic pump.” 
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Inventions Protected for Six Months on the Deposit ot 
Complete Specifications. 

3941. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, 
Surrey, ‘‘ Improvements in steam valves and their adjuncts."—A com- 
munication from Edward Halliday Ashcroft, Lynn, Essex, Massachusetts, 
U.8.—24th December, 1868, 

3950. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved machine for pegging boots and shoes.” —A com- 
munication from David Childs Rogers, Conway, Massachusetts, U.S,—28 
December, 1868. 








Patents on which the Stamp Duty of £50 has been Paid. 
3376. ROBERT SMITH, Higher Chatham-street, Chorlton-upon-Medlock, Lan- 
cashire, ‘‘ spooling cotton and other yarns and threads.”—30th December, 


1865, 
194. WILLIAM“ KiNG HALL, Sheerness, Kent, ‘‘ Steam boilers,” —20t January, 
1866, 
12. PeTeR SCHUYLER Bavrr, Ipswich, Suffolk, ‘‘ Fastenings for the per- 
manent way of railways.”—2ad January, 1866, 
34. Prancis WriGut, High-street, Kensington, London, ‘‘ Fruit beverages.” 
—4th January, 1866. 
30. THOMAS EDWARD VICKERS, Sheffield, 
January , 1866. 
42. EDMUND WALKER, Londen-street, London, ‘‘ Windlasses."”—5th January, 
1866. 
81. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Shears or scissors.” 
10th January, 1866. 


“Rolling hoops, &c.”"—4ih 





Patent on which the Stamp Duty of £100 has been Paid. 
55. JOHN STENHOUSE, Upper Brunswick-terrace, Barnsbury-road, London, 
** Rendering certain substances less pervious to air and liquids.”—sih 
January, 1862. 





Notices of Intention to Proceed with Patents. 

2611. DANIEL EVANS, Charles-terrace, Casland-road, South Hackney, Lon. 
don, ‘‘Improvements in the manufacture of metallic casks, cans, kegs, 
and cisterns, and metal casings for bottles, barrels, and other vessels, and 


also in tools employed in such manufacture.”—21st August, 1468. 

2613. THOMAS WRIGLEY, Manchester, and JosePH HOLDING, Wheelton, near 
Chorley, Lancashire, ‘*‘ Improvements in looms for weaving.”—22nd August, 
1868. 

2628. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in cartridges for breech-loading fire-arms.""—A 
communication from Samuel Norris, Springfield, Massachusetts, U.S. 

2629. OLIVER CROMWELL SETCHELL, Commercial-road, Surrey, ‘‘ An im- 


proved ,composition, applicable to the manufacture of bricks, artificial 

stone, and various articles capable of being moulded or pressed into 

form.” 

2632. GEORGE SINEFI DRACOPULO, Cardiff, Glamorganshire, ‘“‘ A new appa- 

ratus for raising or forcing water, applicable to ships, mines, and other 

purposes.”—24th August, 1868. 

2636, RICHARD SCHOLEFIELD, Leeds, Yorkshire, ‘ Improvements in brick- 

making machinery.”—25th August, 1868. 

2652. RICHARD WALKER MORGAN, Upper Sackville-street, Dublin, ‘‘ An 

improved machine for mowing and reaping.” 

2652. WILLIAM LAWRENCE WILLIAMS, Bootle, near Liverpool, *‘ An im- 

proved motive-power engine.” 

2654. JOHN HANSON, High-street, Lincolnshire, ‘‘ Improvements in breech- 

loading fire-arms.” — 26th August, 186%. 

2661. EDWARD PgyYTON, Birmingham, ‘‘ Improvements in metallic bed- 

steads.” 

2663. DILLWYN SMITH, Southampton-buildings, Chancery-lane, London, 

‘« Improvements in smoke-consuming apparatus,”"—27th August, 1868. 

2666. Joun YULE, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in arrange- 

ments and a: atus for dealing with sewage.” 

2668. GzorGe KER, Maidstone, Kent, “Improved mechanism or apparatus 

for cleaning gloves and other articles and fabrics,” 

2670. BRYAN CORCORAN and WILLIAM DUNHAM, Mark-lane, London, ‘ Im- 

ovements in apparatus for dressing millstones.” 

aos. CHARLES HENRY GARDNER, West Harding-street, Fetter-lane, London, 

“Improvements in lithographic and zineographic cylinder printing ma- 

chines.”—28th August, 1868. ‘ 

2674. EpwarD RICHAKDSON, Wapping, London, ‘‘A new or improved 

material for manufacturing casings or coverings for bottles and other 

such like articles, applicable also for other purposes.” —29¢th August, 1-68, 

2684. WILLIAM SANDERSON FLETCHER, Manchester, ‘‘ A new method of and 

— for preventing draughts of air and the admission of rain 
rough the apertures under and around doors and windows of all 

ous” 








g or and in the apparatus 
employed therein.” 
3845, FREDERICK HARTT KNBVITT, Sun-court, Cornhill, London, and HENRY 
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2687, THOMAS LESTER, Wordesley, Staffordshire, and WILLIAM TRUEMAN, 
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Lays Foundry: Brierley Hill, Staffordshire, “Improvements in steam 

2688, JOHN FIELDHOUSE, Birmingham, ‘‘ Improvements in the furnaces of 
stesm boilers.” TOWSKY RIVIERE, Cognac, France, “Im- 

“frm nan packing etn cntaning ne ther t= 


2700. Wiruay CARTWRIGHT ory Gracechurch-street, London, “Im- 
provements in used in the manufacture of gas.”"—A communi- 
cation from Warnes Thurston, Gasworks, Hamburgh. 

2708. EDWARD JOBSON, Dundee, Forfarshire, N.B., ‘‘ Improvements in piano- 


fortes.” he RR 1868. 
2713. JAMES Wednesbury, Staffordshire, ‘Improvements in 
sali for finishing and welding iron and steel tubes.”—2nd September, 


-lane, London, ‘‘ An improved 
trunk combined.”- a 








2721. ALEXANDER MELVILLE yt 


at for braces, belts, bands, and other 


ani. 7. Taduas BUTTERWORTH, Mumps, Oldham, Lancashire, “An im- 
proved pump, suitable for lubricating and for other purposes.”—4th 


September, 1868. 
2747. JosePx Woop, Red Bank, New Jersey, U.S., 


+ rem in 
a plates’ for the intersections of railroad tracks.”—7th September, 


’ 


holla? 





sis. Wissen: RoBERT LAKE, South ti Chancery-lane, 

London, ‘‘ Improvements in er neg Bag for manufacturing brushes.”—A 
communication from Joseph Sheldon, New Haven, Connecticut, U.8.—12th 
18° 8. 


September, 18 

2834, CHARLES DE BERGUE, Strand, Westminster, ‘‘ Improvements in gas 
cooking stoves.”"—15th September, | 

2859. WILLIAM ROBERT LAKs, 8 y-lane, 
London, “Tm vements in the solos of heads tor d dolls and for 
other toys.”—A communication from George H. Hawkins, New York, U.S. 
—16th September 1868 

2864. ALEXANDER FRANCIS CAMPBELL, Great Plumstead, Norfolk, “‘Im- 

the tion of ships for Es pe passengers, merchan- 

dise, fish, “cattle, iron, wine, and cargo of all at sea and in rivers, 
such improvements being applicable in part for war and other ships.”— 
17th September, | 
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.convenient form, fixed either 


sod lover and this can be dane by changing the postion of the fulcrum of 


204, Bond W.K. Aver, Glasgow, “ Rotary engines and pumps.”—Dated 
This invention is not described apart from the drawings. 


2021. C. Jounson, Oxton, Chester, ‘' Botlers."—Dated 23rd June, 1868. 
These improvements consist, 
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Harness, 
1966. W. — Hastings, Sussex, Be te weighing carriages, wagons 
Dated 17th June, 1868, - . 
This emt consists of two springs of — semi-elliptic, or other 
ly o trestles, stand 


sufficiently long to receive a 
ind: r, passes through the trestles 
with notches and fi to register the weight of the carriage by the defiec- 


tion of the a sprit s, adding by sum of the two indicators together, or 





2910. WILLIAM HENRY JAMES GROUT, Havering-street, C 
London, “ Improvements in the construction of apparatus and moulds ~~ 
the manufacture of tobacco pipes and other similar articles.”—22nd 


th tam nila: 


September, 1868. 

3144, WILLIAM ROBERT LAKE, Chancery-lane, 
London, ‘‘ Improvements in machinery for spinning wool and other fibrous 
materials.”—A communication from John Goulding, Worcester, Massa- 
chusetts, U.S.— 4th October, 1868. 

3230. MARO ANTOINE FRANCOIS MENNONS, Newgate-street, London, “ An 








improved engine for raising and forcing water.”—A communication from 
Philip Syng Justice, Philadelphia, | vs 8.- —22nd October, 1868, 

3532. WILLIAM ROBERT LAKE, ti ildings, Chancery- -lane, 
London, ** An improved mode of and means ti 





for 

saws.’—A communication from Charles Joseph Vowinkel, Philadelphia, 
Pennsylvania, U.8.—20; 20th November, 1868, 

3594, JOHN Bovang, Leith, Scotland of 
heat, and in the generation and application of ae ae oe en there- 
from.” — 25th N , 1868, 

3665. THOMAS WARBURTON, jun., Haslingden, Lancashire, ‘‘ Improvements 
in ing cardings of cotton or ‘wool as delivered from the carding engine.” 

id December, 1°68. 

3685. WILLIAM SIMPSON and JOHN HUTTON, Northampton, ‘‘ Improvements 

~ ss apparatus, and the application of the same to machinery.”— 
rd December, 1868. 
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3081. Wituiam Ropert LAKE, South Chancery-lane, 

, London, “ An improved machine for cutting edible roots.”"—A communi- 
cation from S Van R Hakes, William Barker McCrury, and 
William Samuel Patrick, flint, Michigan, U.S.—4th December, 1863. 

3780. ZACHARIE PotRtER, The Grove, South Lambeth, Surrey, ‘‘ A new or 
improved safety stopper for bottles and other vessels.” 

3782. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “Improvements 
in apparatus for indicating hours and days, or for giving other notifications, 
specially applicable to post-office letter-boxes.”—A communication from 
Isidore Rollet, Etrochey, France. —12th December, 1868. 

3814. JOSEPH FRazeR and WILLIAM NAAR, Bayswater, London, ‘ Improve- 
ments in the construction of mattresses and camp beds.”—15th December, 





3857. THOMAS BACHE SALTER and JOHN SILVESTER, West Bromwich, Staf- 
fordshire, ‘‘ Improvements in sure or steam gauges.” 

3860. DANIgL ImHOF, Oxford-street, London, ‘‘Ilmprovements in the 
machinery of chimes, applicable also to organs.”—18th December, 1868. 

3884. JOHN SCARISBRICK WALKER, Wigan, Lancashire, ‘‘ Improvements in 
machinery or apparatus for undermining, ‘holeing,’ and cutting coal and 
other mineral,” —21st December, 1868. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton buildings, Chancery-lane, London. 
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1517, 8d.; 1589, 8d.; 1553, Is. 10d.; 1558, Is. 8d.; 1572, 10d.; 1581, 8d; 
1586, 10d.; 1591 8d.; 1. 98, 6d.; 1606, 1s. 4d.; 160, Is. 2d; 1611, 8d.; 1612, 
8d.; 1613, 1a. 2d,; 1628, 8d.; 1626, 1s ; 1629, 1s.; 1631, 8d; 1637, 6d.; 1639, 
8d.; 1662, 8d.; 1633, 8°; 1645, 10d ; 1646, 8d.; 1653, 28. ; 1655, 8d.; 1656, 8d ; 
1658, 104; 1659, 10d.; 1662, 8d.; 1666, 4d.; 1674, 4d.; 1676, 8d.; ‘1678, ‘lod.; 
1687, 10d.; 1688, 10d.; 1692, } 8. 4d.; 1695, 64.; 1696, dd; 1700, 4d ; 1703, 4d; 
1706, 4d.; ‘1708, 4d.; 1714, 4d; 1716, 4d.; 1719, 4d.; 1720, 4d; 1724, 10d ; 
1725, 4d.; 1727, 4d.; 1728, 4d.; 1729, 44,; 1730, ad.; 3 1735; 4d.; 1739, 4d.; 1747, 

1749, 4d.; 1756, 4d.; 1757, 8d.; 1758, 4d.; 1760, 4d.; 1762, 4d.; 1765, 4d ; 
1769, 4d., 1778, 4d; 1774, 4d.; 1776, 4d.; 1778, 4d.; 1800, 4d. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for Tux 
EnGInEER, at the ofice of Her Majesty’s Conteedstonere of Patents. 





Class 1—PRIME MOVERS. 


Ineluding Boma Steam and other Engines, Horse, Wind, and 


ater Mills, Gearing, Boilers, Fittings, é&c. 


1983. E. * Kavuusacu, King William-street, West Strand, London, “ Rotary 
— Dated 19th June, 1*68, 
This invention is not described apart from the drawings. 
1988. M. P. W. Bourton, Tew Park, Oxfordshire, *‘ Apparatus for obtaining 
motive power by the combustion of inflammable aeriform fluids.”—Dated 


i June, ay 
Thi has to two previous its, dated respectively 
10th March, 1868 (No. 738), and 8th July, 1867 (No. 2000). We cannot here 
give space to the voluminous details of ie present invention. 
1993, W. — Longhead, Edinburgh, ‘* Steam engines.” —Dated 20th 
June 
The patentee claims the arrangement of the double motion lever in connec- 
tion with the auxiliary cut-off valve and governor slide, and of the opener, 
and of the spring, weight, or other means used for giving the clothing motion, 
and of the stopper, on as to uce the effects — » and the —— 
by means of these the of steam to secure an almost 
form rate of s notwithstanding variations of ‘Seetie or of steam pressure. 
The details of the invention are voluminous. 
2002. J. SuztmeRnpine, W. WALKER, and H. Hout, Manchester, “ Valve gear 
‘or steam and other motive engines.” — Dated 20th June, 1868. 
is invention relates to that class of valves where one a is worked by 
an eccentric or other means to re; and exhaustion of the 





and combination of mechanism to stop 
valve at different parts of pera fe ah Doe ok off the supply 
to the cylinder at a different part of the strok 

late the a, — of the steam, this C=) lone B.S ie the 
valve ay the tine of © wa taped a suitable gov 





id thus reading off the weight a The 
inventor also uses . ‘tial, as the weight upon the springs. 
On the top of each spring is fixed a k or cushion, on which the axletree 
of the vehicle rests, so that the carriage may be entirely suspended, and the 
— correctly ascertained as registered by the indicator.—WNot proceeded 


1967. T. Com¥F1Eexp, jun., Chigwell, Essex, “Brakes for railway carriages.” ~ 
Dated v71h June 4 : . 





An extension of time for filing the final ‘ification of this i tion 
pty been granted, the documents relating to the invention cannot at pre- 
sen’ seen. 

1969. W. Cann, Manchester, ‘* Construction 


applicable to the doors 
coaches, &c.””—. oo ¥ 


carriages, Dated aa June, \ 

This invention relates to hinges for the doors of carriages, 
coaches, Jandaus, barouches, ond an oer ve vehicles, and is designed for the pur- 
pose of enabling the door to be opened to the full width of the doorway, and 
to hang vertically when open, and when closed the hinge so arranged 
ep a box that water cannot enter into the woodwork of the carriage frame. 


1973. W. Tuomson, Normanton, York, and J. Cnosstey, jun., Barrow-u ~upon- 
Soar, Lancashire, “‘ Rails and chairs for railways.”— Dated \8th June, 1868. 
This invention consists in constructing reversible rails for railways, and the 
chairs for such rails, in such manner that the wearing face of the rails which 
is downwards will not become worn or indented by the chairs. For this 
the inventors make the rails and chair of such form that the rail rests 
on the bottom of the chair at one side, and on the top of the chair at the 
other side, one edge of the top and one edge of the bottom of the rail being 
suitably shaped for this purpose.—Not proceeded with. 
-— J. P. B, Tuernny, Paris, “ Marine velocipedes.”— Dated 19th June, 
This new automatic apparatus is worked either by the feet or hands. or by 
both feet and hands together, or it may be by any mechanical means derived 
from the motive power of air and steam together or separately, and it is com- 
posed of one, two, or several floats made of any metal or of wood, or of india- 
rubber, or of gutta-percha, or of any other impermeable material. The floats 
are connected and fixed together, whatever may be their number, by bands of 
metal or wood, or by other means, so as to maintain them at the distance 
apart necessary to their perfect solidity and stability; and at the front, middle, 
or, in short, in the most suitable place between the floats, a die-wheel, or 
wheels, of dimensions suitable to the size of the marine velocipede, may be 
placed. The invention comprises a vast amount of detail which we cannot 
here give space to. 
wan, ae Wricut, Glasgow, ‘“‘ Propelling of ships, &c.”—Dated 20th 
une, 18 
This invention consists essentially in propelling ships | vessels by a new or 
, which is a combination of the screw propeller, 
_ a pork hydraulic wheel or motor for actuating the same, dni riven by 
the pressure and quantity of water forced through the said screw and wheel 
for the purpose by any of the usual means and ap; us heretofore in use for 
forcing water through pipes or conduits, and which compound propeller thus 
actuated propels the ship or vessel by the combined action of the screw acting 
direct on the water to be displaced as usual, by preference, at the stern of the 
ship, and the reactionary force of the actuating or escaping water of the 
reaction wheel, acting on the principle of hydraulic jet propellers.—WNot 


2005. V. <> ae Shepperton Villas, London, ** Boats, d&c.”-—Dated 22nd 
i 


‘une, e 

First, for the in the of a longitudinal channel or 
passage under the boat or vessel by means of two flanches or cheeks, 
re eng pe ere one on each side of the vessel, and so confining the water as to 
give it a greater ie? of resistance in supporting the vessel, which at a 
certain velocity will glide with — little friction on the top of this 94 
rail; Secondly, for the propulsion, in placing the paddle-wheel, screw, or 
other propelling power directly in front and in a line with the above channel, 
- be ae Le age a to the — paca & under the boat 
8 contribu su an ress as well as an or gas thereb 
introduced.— Not en pet 1505 ¢ ° . 


2010. W. E. Gepce, Wellington-street, Strand, London, “ Means of indicating 








wi the doors of carriages are secure or simpli 
closed.” —A communication.— Dated 22nd June, 1868. wish 

It is proposed to indicate the position of the hs handle on the outside by the 
words ‘‘ open,” or mae ” or ‘ fastened,” placed within the carriage. A 
fixed plate, with, will have inscribed upon it the word 


pl ground, 
“open,” and will = visible so long as the door is not completely fastened. 
A movable plate, with, say, a blue ground, fixed on the spindle of the handle, 
and hidden within the panel of the door, comes over the fixed plate when the 
handle is turned from the exterior to fasten the door. This blue plate will 
bear an inscription to the effect that the door is fastened.—WNot proceeded with. 





Class 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with 
pe wai Manufacturing, Printing, Dyeing, and Dressing 
1964. D. Mircns.y, Mc Cheshire, “ Mi —_ 
— ne —~ damaaee » ‘anu facture of Jigured cloth.”. 
The nature of this cloth is that it is a single and solid cloth with neither 
weft nor warp, and the figure is raised without wadding or stuffing. And 
the — in which it is to be performed or woven is in the manner. 
described in detail in the specification, 
1968. J. McLxop, Renton, Dumbartonshire, ** Apparatus yarns.” 
Dated 17th June, 1868. ge 
This invention has re its object, by means of improved mapantin, te 


the “eee more uniform and satis! manner, and with less less 
manual than heretofore. The principal features of novelty in the im- 
proved a} are the oon ding a number of poles for carrying and 
working arm hanks upon bars made to reciprocate horizontally, 
and the a; dying of geting to dumm tee poles 80 as to gradually move round 
and change the positions of all parts of the hanks. 


1976. A. Cocnran, Ki Renfrewshire, N.B., ‘‘ Machinery for finishing 
teoven "Dated 18th June, 1863.” th 


This invention relates to for giving what is known as the elastic 
finish to m and other woven oe ees Seeresmente =e 
parts for moving clam hats of euuivaiens Aetatle farther trom 
to each to suit t widths of fabric, and for stretching the fabrics 


transversely. 
1978. G. F. paperen, South-street, Finsbury, —_ ‘Machinery 
rovings and spinning yarns of cotton, dc.”—A communication.— ct Soe 18th 


This invention consists, First, in novel mechanism for stretching, condensing, 
drawing, and twisting "the rovings of wool, cotton, and other fabrics in a 
stationary frame, either in direct connection with spindles ting on the 

of the throstle spinning —— wate ge 


June, 1868. 








z 


inary 
weft, hha it with a stronger 
ont Ricuarpson, Whitefield, Lancashire, “‘ Looms,” Dated 20th June» 


The tee claims the combination of mechanism consisting of 
an e chain of adjustable bows, worked intermittently ~ connection with 
the vertical hed and ti tuat 





i levi a 
cam, substantially in the manner and for the purpose set forth h and illustrated, 
2011. oe A. GiusEy, South-street , , London, “ Manufacture of cards 
'— Dated 22nd June, 1868. 

T io invention consists in an improved construction of machine or apparatus 
for making cards for carding, by which a amount of product is ob- 
tained than by the ordinary machinery, a whole row of teeth being made and 
inserted in = cadet or bend of leather or india-rubber at each revolution of the 


dividing shaft of the machine. 
2019. H. A. en Sackville-street, Piccadilly, London, ‘‘ Machinery for 
——- spinning wool, &¢."—A ” communication. —Dated 23rd June, 


hi 


This invention relates to a certain impr in 
and spinning wool and other fibrous materials, which consists in placing in 
front of and a the stripping cylinder, a little cylinder which is brought as 
near as possible to the first working cylinder, in the direction of which it 
rotates, and which prevents the fibrous material on the working cylinder being 
taken off in Jumps, but caused to be so taken off a fibre ata — and then 
carried to the main drum of the machinery.—Not proceeded with. 


Class 4.—AGRICULTURE: 
Including Agricultural a4 pm Implemenis, Flour 


1963. J. P. Witus,and E. H. Carpet, goa Petherwin, Cornwall, and 
T. F. Wixus, Princes-square, be Apparatus for mowing 
or reaping grass, &c.”"—Dated \7th June, ion 

Instead of the reciprocating knives now employed in such machines, the 
inventors use revolving cutters, serrated at the edge, or otherwise adapted to 
the cutting of straw or grass, and of any convenient shape.—WNot proceeded 
with. 





y for ow 


1975. A. Ripeway, Upton, near Macclesfield, Cheshire, “ Hay rakes.”—Dated 
18th June, 186%. 

These improvements consist in mounting each prong or tine loosely on a 
central shaft, enclosed within a box, or between an upper and lower plate, and 
arranged so as to project alternately from the open back and front of the box, 
and such machine is to be dragged along the ground by chain couplings 
secured to each end of the box. When the rake is being thus dragged the 
loosely mounted metal-tipped teeth readily glide or rise over the undulating 
inequalities on the ground, and gather or collect the hay, and the set of teeth 
which are ft when collecting, when loaded with a sufficient quantity of 
hay, is tilted so as to cause them to meet the ground, which effeets the turning 
over of the rake, thereby bringing the other teeth to the front, which then 
become the collectors of the hay, and so on alternately.—Wot 
with. 





1998. J. Hapiey, City Flour Mills, London, ‘‘ Apparatus for cleaning and 
decorticating wheat.” — Dated 20th June, 1868. 

This fain relates to the cleaning and decorticating of wheat by 
subjecting it to friction between stationary and rotating yielding and elastic 
surfaces. Before submitting the wheat to the decorticating operation the 
patentee first screens and winnows it by any approved apparatus, and he then 
passes it between friction surf ces. 

2001. J. Bonnaxu, Grantham, “ machines.” —Dated 20th June, 1868. 

This invention relates, First, to a novel construction of the seats or plummer 
blocks and bearings of thrashing and other machines, whereby they are 
rendered self-adjusting, and allow any ordinary deflection of the shafts or 
axles working inthem The invention relates, Secondly, to means of attach- 
ing the connecting-rods to the shoes or dressing apparatus, and the 4 
or vibrating links to the straw shakers. The invention relates, Thirdly, to 
the application of sack elevators to the before-mentioned machines. The 
invention relates, Fourthly, to improvements in straw elevators to be used in 
connection with the before-mentioned thrashing machines. The details of 
the invention are voluminous. 





2016. J. and J. Haves, Elton, Huntingdon, ‘‘ Machinery for actuating straw 
shakers.” —Dated 22nd June, 1868. 
This invention relates to a peculiar for transmit- 





ting a rapid vibratory motion to the shaker bars of staw shakers, and to the 

process or riddles of vibratory screening apparatus, and is particularly applic- 

able to the machinery for shaking, riddJing, raising, and delivering straw and 

other like agricultural produce, for which the inventors obtained — letters 

patent, dated the 16th day of April, 1866 (No. 1072).—Not proceeded with 

2020. J.and A. Dovexas, Stranraer, Wigtown, ‘‘ Reaping and mowing machines.” 
— Dated 23rd June, \868. 

This invention relates to improvements in reaping and mowing machines, 
and consists in placing the cutting knives on a travelling band or chain, 
carried on pitch wheels of convenient diameter. One of the pitch wheels is 
placed at the outer end of the finger bar, and the pitch wheel which actuates 
the travelling band or chain is placed on the lower end ofa vertical shatt, 
which is rotated by toothed gearing or other suitable means for obtaining 
rotary motion. 

2024. P. Brown, Houghton, and B. Brown, Huntingdon, *‘ Instrument to be 
= to cree the irregularities in the surface of millstones.”—Dated 23rd 
8 

At the present time a single straight edge of wood is used for this : 

it has a thin coating of colour given to it, and it is then applied to the stone. 

to this mtion, in p of forming the staff as a single straight 
moe so that it gauges the stone only in one straight line across it, the 
patentees so form the staff as to gauge the stone simultancously in several lines at 
the same time, and so arranged that should the stone be low on any side the 
staff may be sure to take a bearing on the high side only, and be prevented 
from falling into the hollows to colour them. 








Class 5.—BUILDING. 
Including a Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, de. 
wns 8. Cann, New York, U.8., “ Water-closets.”—Dated 18th June, 


This invention is not described apart from the drawings. 
2023. A. V. Newron, a lane, London, ** Brick machines,”—A communi- 
cation.— Dated 23rd June, 1868. 
This invention is not described apart from the drawings. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im 
plements of War or for Coast ‘Defence, Gun Carriages, ec, 
2009. E. T. Hueues, Chancery-lane, Lond ** Metallic ridges.” —. 
munication.— Dated 22nd June, 1868. i se vier 
This invention relates to improvements in metallic cartridges, and especially 


those ee for repeating or magazine arms, the object be threefold. 
First, to juce a cartridge that shail be less ry to accident geen 
both in ing and also in the magazine of gun. lly, to so 


ae oF 
flange or head; and, Thirdiy, to produce a central-fire cartri constructed 
as to act as a cushion for the een Se eae ee . 
from the sudden shock or strain caused by oe of the charge, 
invention is not fully described apart rte the drawings. 


2018. soe. C. H. M. Dowmtne, ee Hyde Park, London, 


-arms.’—Dated 23rd June, 
Within a nipple rather sieniar in, in shape to the percussion cap aie in = 
use the see emcg oe ag ae metre 
forwards wi! c limits, and the outer end of the said yan whe Gos the 
trigger is receives the blow of the hammer. The inner end of the pin 
Sn ae nat ee as described. The n 
is in the way as in an ordinary revolver, and it may be 
to Ajo meabra te Sats 
The ball 


PON OTOL TALS AAR 








41 











ene 1863. 2 
patentee agg og” age Bom 

following im: - in which the light from flame of the lamp is 
transmitted a 

from lamps where the light is wire 


—Dated 2ird Jnne, 1868. 
This invention is not described apart from the drawings. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
ad Lighting Materials, Preparation and Preservation of Food, 
Brewing, ing, ng, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &£c. 

1970. J. C. WaLxen, Surrey-street, Strand, London, “‘ Baking powder to be 

én the treatment of flour in the manufacture of bread, &c.”—Dated 


11th June, 1865. 

The object of this invention is to produce a baking-powder out of inexpensive 
materials, which will not deteriorate by time, and may be profitably employed 
in the manufacture of light bread. Amylaceous matter which is ble in 
water may be dissolved in concentrated hydrochloric, phosphoric, sulphuric, 
or nitric acid at the ordinary temperature of the atmosphere. It is also readily 
dissolved by one of these acids greatly diluted, at a temperature of 212 deg. 
Fah. In both cases, while the acid itself remains hanged, the amyl 
matter is transferred first into dextrine, a soluble substance, which resembles 
gum arabic, and next into yencose, a species of sugar, which exerts cotation 
to the right, but amylaceous matter may be saturated with a diluted acid, and 
the water may be ev: from it before either dextrine or glucose is formed, 
leaving the starch or charged with the acid in a com vely inhy- 
drous state. Of the fact theinventor takes advantage to produce a pulverent 


acid and a baking-powder, which he employs in the ¢ of flour and 
the manufacture of bread and with. 








other farinaceous food.—Not proceeded 
1972. A. M. Crarx, Chancery-lane, on, | 
, and other matters.” —A communication. — Dated \7th June, 1868. 

Purifying matters used in the manufacture of glass, crystal, porcelain, 
or china, and also enamels, kaolin, phosphates of lime, feldspath, and 
generally al] primary matters containing iron in the form of oxide or other 
salts (colouring the same or liable to tinge the matters after their transforma- 
tion, which iron it is desired to eliminate) by the aid of hydrochlorate of 
ammonia or a suitable ammoniacal salt, or it may be ammonia with which 
the iron combines in a volatile form, all in the manner described. 

1974. J and E. Lumuzy, Kirk Hamerton, Yorkshire, ““ Machine for the manu- 
facture of pills.” —Dated \8th June, 1868. 

Here a suitable framing supports three rotating cylinders having grooves 
formed around their peripheries ; two of the af d cylinders are employed 
to conduct the mass of ingredients into the machine and partly divide it 
lengthwise, the said cylinders being of equal diameters ; the mass then 
under a knife which is worked by the third cylinder, the diameter of which 
is about double that of the aforesaid smaller cylinder. An adjustable curved 
guide piece is also adapted to the larger cylinder, grooves being formed in 
the said guide piece corresponding with the grooves in the cylinders The 
knife, after having entirely divided the mass crosswise, conducts it between 
the guide and the cylinder, and ensures its being taken hold of thereby, and 
rolled into pills, which fall into a receptacle Combs are adapted to the grooves 
of the cylinders for preventing clogging thereof, and the spindle of the larger 
cylinder may have a fly-wheel fixed thereon, into which a handle may be 
fixed for imparting rotary motion to the machine. 

1977. C. Arrwoop, Wolsingham, Durham, “‘ Moulds for casting.”— Dated 18th 
June, 1668. 


This invention relates to moulds for the reception of molten or cast steel, 
and consists in the admixture with the sand, loam, or other material now 
generally employed by moulders, of solid c: substances, or of hydro- 
carbons, or other fusible or liquid carbonaceous matters, or oily substances or 

substances which are sufficiently rich in carbon, so that the moulds, 
when formed of a mixture of sand, loam, or other moulding material with the 
before-mentioned substances, or some of them, will surround the casting or 
ingot with a protective deoxidising covering, and thus prevent the deteriora- 
ting action of the atmospheric air upon the heated metal—WNot proceeded 
with, 


1980. C. Henest, and H. Watson, Fulham, London, ‘‘ Manufacturing gas.” — 
Dated \8th June, 1868. 

This invention consists of certain conformations and mechanical arrange- 
ments in apparatus to effect the production of carburetted hydrogen gas from 
hydrocarbonaceous spirit for illuminating and heating —. and also in 

ing to the gas produced an additional equival of hyd be 
oan during ye es of volatilisation. The hydrogen and oxygen being 
cbiained the admixture of atmospheric air with the vapour and gaseous 
matter evolved from the hydrocarbonaceous spirit ; and furthermore in purfying 
and abstracting from the gas, when evolved and combined, all va; matter 
by filtration and other means, through mediums, thereby leaving nothing 
but pure dry non-condensible matter to be consumed by the ordinary methods 
of combustion for illuminating and heating. 


Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
1965. G. B. Tunnex1, New York, U.S., ‘‘ Coolers for beer, dc.”—Dated 17th 
I 1868. 

The patentee claims, First, a cooler for beer and other liquids, formed of a 
series of flattened tubes, with their longest di hori lly, substan- 
tially as specified, so that the strata of liquid passes in the manner d bed ; 
and, Secondly, he claims the employment in coolers for beer and other liquids 
acting in the manner described, of tubes, rods, or bars to occupy the centre of 
the tubes, the water being caused to pass through the space left between the 
outer tubes and the tube rods or bars occupying the centre thereof, substan- 
tially as shown and described. 


1971. W. and J. Ruoves, Bradford, ‘‘ Construction of safes, strong-rooms, dc.” 
— Dated 17th June, 1868. 

This invention consists, principally, in the use of strong bars of iron, made 
of such a form, and placed in such a manner, in connection with a secret hinge 
to the door, as to render the safe very strong, and difficult, if not impossible, 
to break . A further improvement consists in the use of a Lewis and 
weage, or deg and wedge arrangement, to act as a locking bolt for binding or 
connecting together the sides of the door near — with the sides of the 
safe when closed, as that cannot be forced ler either by a w or 
screw; also in so coupling the front bars of the safe to the outside 
thereof that they cannot be forced off by a wedge or other instrument. 


1984. A. Macks, Warrington, “ Setting and distributing type.”—Dated 19th 
June, 1868 


This invention relates to ‘‘ composing” machinery or apparatus employed 
to select type from various cases or receptacles, and to arrange the same in any 
desired order in one receptacle, and consists, more particularly, in rendering 
the apparatus to a great extent ‘‘self-acting,” in the ordinary ac of 
the term, and also Sees Ss 5 Se a” Se — computing Swo or aes Gaee 
of type simultaneously. The details of the invention are voluminous. 

1987. W. E. Newton, Chancery-lane, London, ‘‘ Apparatns erial naviga- 
tion.’’—A communication.— Dated \9th June, 1868. ” 

The object of this invention is to construct such an apparatus as wil] enable 
aeronauts to navigate the air, and steer the machine in any desired direction. 
This object is effected by a combination of improvements consisting, 
one head, in changing or modifying the form or shape of the aerostat, so as to 
obtain a less resisting surface for the wind to act upon, and obstruct its pas- 
sage through the air.—Not proceeded with. 


BIRMINGHAM AT WORK. 


(From our own Correspondent.) 
TuE decision of the ironmasters at the preliminary meeting held 
satisfaction out the district. It was the general 
a ae ee 
‘or an vance 
list.” So ss tuean ie 0b eoniiinten a: Sokanh atane 
chinery lying idle in the district it would be folly to adopt a reso- 
lution which must of necessity restrict business. The 














the meeting could seine Geo quest. superset 
Fa eee ete ent ae the 
ST Lae tenn, thn eapeaeeg ot BR Rave some time been 


the subject of revised metal-working in Birmingham, 

tive decorative, there is no better authority than Mr. 
W. C. Aitkin, to whom I am inde’ for the following important 
and interesting information. 


Burnishing is still, as in mediwval times, effected with burnishers 
made of hard stone, agate, blood stone, &c. Brass, it may be 
observed by the way, was formerly and is still by the “‘ revivalist,” 
Sibel Gurak enl bank up citer aitel ddly tivdng ot 

und, and ho: no oO ly ow 
the aye of the metal. In ing iron the methods 
adopted by the medieval craftsman and his modern de- 
scendant were and are very various. In the case of locks, 
for instance, and their ornamental covers, while some were 
decorated with plates, wrought in the ordinary way, others 
were sculptured in cold iron. ge were produced 
by the same means. In floreated hi where veins, ribs, 
or mouldings occurred, they were ly produced by striking the 
hot iron into a die, the strips or being bent into their convolu- 
tions or floreations. Leaves also, where foliage was introduced, 
were struck in like manner to produce the veins, and afterwards 
welded on tothe stem. Occasionally, however, the veins both on 
the stem and leaves were may ny as were the birds and other 
adornments of the hinges on the doorsof Notre Dame at Paris. 
The twisting ofisquare bars, which gives such variety when introduced 
into railings, was effected by heating the bar at the part intended 
to be twisted, holding the bar in a vice, applying a wrench, and 
isting the bar round. When the twist in one portion had reached 
the desired pitch the iron was cooled. If the work was inaccurate 
the part was re-heated, and the error rectified, or the part still hot 
was twisted more. 

Up to 1852 medieval metal-working was confined to the esta- 
blishment of John Hardman and Co. In that year three workmen 
formerly in the employ of the firm commenced business in Birming- 
ham on their own account. Eventually the partnership was dis- 
solved, and the result has been that there are now four separate 
establishments in the town. Long before this time, however, as if 
Warwickshire, with its ificent ecclesiastical and baronial re- 
mains of the medizval period were determined to show itself worthy 
to be the cradle of the revival moment, Mr. Francis Alexander 
Skidmore, of Coventry, in 1847, enthusiastically entered as a 
labourer in the same field, attracted by a powerful sympathy in 
taste and feeling with the revivalists. He was at that time engaged 
in the jewellery trade, and his earliest works were chiefly executed 
in the precious metals, but at a later period he essayed and accom- 

lished larger works and in other metals—the roof of the Oxford 

useum, com entirely of wrought iron, and the screens of 
Lichfield and Hereford Cathedrals, the structural parts of which are 
of cast and the ornamental of hammered iron, adorned and beautified 
with other metals. Wrought on medizval principles, these works 
admirably fulfil the purposes of use and ornament for which they 
were intended, and demonstrate how iron, the metal par excellence 
of the present day, may under skilful treatment become the 
vehicle of artistic expression. 

The examples of medizval§metal-work from South Kensington 
are still on view at the Free Library Museum in Birmingham, and 
manufacturers are now permitted to make drawi or copies of 
— of the artic om, Cae Snna hee om 2s aan ee been 
of importance to the people of Birmi " it is satisfactory 
to know that it has been most appreciated by the artisan class. 

The following list of quotations has just been issued by a firm of 
metal merchants in Wolverhampton :—Brass wire, lin. to 20in., 
W.G., 8d.; rolled brass, 2in. to 12in., to 30in., W.G., 8{d.; 
latten brass, 8in. to 38in., 9}d.; co’ — lin. to 20in., W.G., 
1ld.; and sheet copper, 48in. by Bain. (8 Ib. and upwards), 10d. 
per lb. A considerable quantity of b both wrought and cast, 
is used up in the manufactures of the neighbourh and in the 
smaller towns, such as Wille: as well asin the more important 
localities of Walsall and Wolve: pton; a distinct brancl of 
industry is the supply of brass castings to what are locally known 
as the “‘little masters.” 

There is an improving demand for tinned and agen wares in 
the district, especially for trays and waiters. 8 are made of 
iron varying in thickness from 24in. to 30in., W.G., chiefly pro- 
cured in this district. i shapes of these articles are 
Gothic, convex, and oval. ys vary in size from twelve to thirty 
inches, and waiters from six to twenty inches. The price of trays 
is from 8s. 6d. per dozen, and waiters from 1s, ozen and up- 
wards. The very cheapest are simply painted or japanned, but 
better qualities are decorated. The variety of trays as 
decoration is enormous, each maker of importance having some 
2000 distinct patterns. Trays are sold in “sets,” three forming a 
** set,” and the aggregate weekly make is upwards of 2000 sets. 
Waiters are madein much greater quantities, the weekly production 
in the Black Country alone being about 50,000. 

The Great Western Railway Works at Wolverhampton (Stafford- 
road) have been considerably enlarged, and the establishment bids 
fair to rival in the magnitude of its operations its busy prototypes 
at Crewe and Swindon. 





BREAKFAST—A SvccESSFUL EXPERIMENT.—The Civil Service 
Gazette has the following interesting remarks :—‘‘ There are very 
few simple articles of food which can boast so many valuable and 
important dietary properties as cocoa. While on the nerves 
as a gentle stimulant, it provides the body with some of the 
purest a me of — pon and at the same — corrects and in- 

i tes the action of the digestive organs. e singular success 
which Mr. Epps attained by his homespathic tion of cocoa 
has never been surpassed by any So. Agere By a thorough 
knowledge of the natural laws which govern the operations of di- 
gestion and nutrition, and bya careful application of the fine pro- 
perties of well-selected cocoa, Mr. Epps provided our breakfast 
tables with a delicately flavoured beverage which may save us 
many heavy doctors’ bills.” —[Apvr.] 

hn re nee to ae AND hinge 0 My most gaa 
ing and instructive li wo? lescribing briefly, but with great 
clearness, the rise and segue of weit tan tite tacking, bas 
just been published by Mtr. J. W. of 25, Old Bond-street, 
99, Westbourne- and the City Steam Factory, 58 and 60, 
Ludgate-hill. book, which is profusely illustrated, gives a 
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THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
DISTRICTS. 


OTHER 
(From our own Correspondent. ) 

Stare OF BUSINESS aT THE MILLS AND Forces : Best Iron still in 
Demand, but Marked Falling-off at the Works — 
FAVOURABLE Awnictrations—Goop TRADE IN MILt and Force 
MAOHINERY—VisiTs Parp To InowrounDRIES: The Works of 

on wel gy ep mgt ya - North, and 

: : ils: A Universal Mill : 

Machine Moulded qint ing Engines : 


MacHinery —Goop GIRDERS FOR AUSTRALIA — RaILway 

FREIGHTS : Complaints of Manufacturers—Puices OF FINISHED 

Inon—Pie Inon : Quieter Trade: Increasing Make of Puddled 

Iron — Tue Great NorTHERN ORDER: Who has Got it ?— 

Coat : Less Demand—Tue CoLuIgRS AND THEIR MASTERS: A 

Rise of Wages Deferred—Tue Boarp or Trape Returns: Metals 

and Markets Specified. 

TAKING the ironworks of South Staffordshire as a whole, there is 
less being done at them now than at any corresponding period 
since the close of the Michaelmas quarter. It is true that there is 
a fair demand for best merchant iron, for use chiefly in the smithies 
and the small workshops, and sheets and girder plates of a light 
class are in moderate request ; but more than that cannot be said. 

The falling off alike in out-put and in demand hag gone on in- 
creasing in conspicuousness for five weeks , till now there are, 
within a short distance of the place where this is being written, three 
large iron- ting establishments situated in close proximity to one 
another at which not two-thirds work is being done; for at each 
there are three mills entirely standing. Masters, nevertheless, are 
in good spirits, and believe that, so soon as the early spring sets 
in, there will be an active demand for all kinds of iron, on account 
both of the leading foreign and also the home markets, In 
preparation for this demand the producers of ironmaking ma- 

inery are doing an encouraging t of busi The 

roducts are intended for markets out of this district as well as in 
it, and —_ for use in the en: he ig and finished iron. 

Messrs. Thomas Perry and Son, of the His elds Works, Bilston, 
have just sent — train of 24in. rolls, three high, for rolling 
steel rails. They have also just completed a universal mill for 
rolling ha pe plates without shearing. This kind of rolling 
is effected by the addition of vertical rolls behind those which are 
horizontal, and it is a plan which has been for some time most suc- 
cessfully worked on the Continent. The same firm are busy upon 
machine moulded wheels of their own patent for mill and forge 
we Four blowing engines are on hand at the Highfields 

orks for use at blast furnaces. They will be capable of deliver- 
ing 50,000 cubic feet of air per minute. 

What has been and is being done at the neighbouring works of 
Messrs. Claridge and North, also in the production of machinery 
for ironmaking purposes, has already been noted in THe En- 
GINEER. 

Passing through the works of Messrs. John and Samuel Roberts, 
of the Swan and Small Heath Foundries, Westbromich, last Tues- 
day, I noticed in the turning shop one of a pair of what is believed 
to be the largest chilled rolls yet produced. It was 32in. in 
diameter, and is intended for a ating ironworks in another part 
of the kingdom. Near at hand there was another chilled roll also 
being turned ; this was 28in. in diameter, and it is going abroad. 
In the same shop I also noted an 11-ton hydraulic casting in pro- 
cess of being bored ; it is intended for one of our colonies, and was 
a splendid piece of work, the grain being extremely close, and 
iron of the first quality having manifestly been used. From the 
same place there been sent 28in. chilled rolls, 14ft. long, and 
about ten tons each; and grain rolls about fourteen tons each, 
16ft. long, and 33in. diameter. Here anvil blocks, fifty tons, and 
counter fly-wheels, thirty tons each, have been cast. Pipes of nearly 
all sizes were being made. Chief amongst them some of 42in. of 
a smooth surface and compact grain, which were being cast twelve 








or fourteen ether in a pit upon the contracting core bars 
tented by Messrs. Bolckow and Vaugh The pipes, after 
“— submitted to hydraulic testing up to 3001b. were dipped in 


the well-known preparation of Dr. Angus Smith, then weighed 
and trundled down to the wharf. The foundry buildings cover a 
space of seven acres, and the surrounding yards add another five acres 
to the space. ere are some sixty steam cranes upon the 
premises, and it would not be easy to find works at which the 
arrangements are more complete for the production of not only 
mill and —_ work, but also of every kind of castings. The pro- 
prietors, with refreshing frankness, wished it to be nm that 
what they produce their chief confréres here are equally able to 
manufacture. 

From these foundries, and from those (all instanced by Mr. 
Roberts) of Messrs Perry and Son, Messrs. Claridge and North, 
Messrs. Wright Brothers, and others, have gone alike to the 
finished ironworks of this country and to those of Germany and 
Russia—indeed to most parts of the Continent of Europe—the 
means by which a large proportion of the rolled iron and steel is 
turned out, which has found its way into the consuming market in 
all of the world. 

essrs. Wright Brothers (of the Goscote Foundry, near 
Walsall) are still engaged upon the engines and mill gearing and 
other hinery y for a finished ironworks on the Thames. 
Here, too, boilers of the diagonal seam pattern, patented by the 
firm, are in hand for ironworks, and amongst the other operations 
of this firm we note the making of the beams and girders intended 
for the Australasian Bank in the city of Melbourne—a building 
which is to be made fire-proof and in the ironwork of which the 
architects have shown considerable professsional ability in so 
adapting shape and construction as to secure great strength with a 
minimum of weight, but with first-class workmanship. 

The ironmasters, the ironfounders, and the machinists of South 
Staffordshire are all complaini loudly of the high railway 
charges they have to pay to am in particular, and to Liver- 
pool; and they show that they are not treated on equal terms 
with Wigan, for example. Owing to the reduction which the 
Middlesborough traders have lately obtained in the rates to Liver- 
1, orders, it is asserted, have gone to that district which would 
ve come to this. A liberal policy on the part of the railway 
companies would, it is maintained, result in greater profit to the 
carriers; and it is believed that, if the central and combined 
action should be taken here that was pursued at Middlesborough, 
the requisite relief would be forthcoming. The importance of this 
district is second to none inthe kingdom; its out-put is larger 
than any other, and it will as well repay development for many 
nerations to come as any new locality in any part of the king- 
om. 

Prices are easy for finished iron in all cases in which, owing to 
the quality required not being of the first class, there is competi- 
tion. The “list” rates, as confirmed at the preliminary meeting 
last Thursday, are— £7; best bars, £8; sheets, £8 10s.; 
doubles, £10; best and best best in proportion; common rods, £7; 
hoops, £8; gas strips, £7 10s.; and other similar descriptions in the 
ag -) — hanging hands to th t 1 

ig iron is not now c i ands, owing e recent large 
oF These have been on a scale usual only at a time of brisk 
demand; and if the inquiries at the mills and forges should not 
become much more defined than they now are, at an early day 
most of the consumers will find that they have over-bought. 
Generally, however, the purchasers have let their stocks 
run down very low, so that where there is plenty of 
floating capital wisdom will be displayed in getting up 
the stocks of puddled iron. This tendency is observed in some 
cases already, and the forges are therefore kept on briskly, notwith- 








standing that the mills may be slack of orders. The probable 
tendency at once of the labour market and of the demand for the 
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the leading house in that b 
shown that the sagen, ; 
de contrary, te, trade hag experienced a serous Yoapes 
e contrary, the ' a se p a 
men have, therefore, te all. expectation: of. the desired 
advance of 6d. a day till business shall have looked: up. * : » 
The exports of iron during the month of Nov 
by the Board of Trade returns, were of a value £55571 less 
during the same month last year. Daring the éleven months of 
the past year ending in November there is decrease of £363,633 
<< the same length of time last year. The figures are as 
‘OLLOWS :— 


Month of November. Eleven months. 
Iron. 1867. 1868. « 1867. 1868. 

Pig and puddied .. .. £100,527 £111,370 - £1,572, 258: °° £1/469,470 
Ba‘ andangle., .. .. 387,815 189,992 © 2,182,852)". 2,050,547 
Rallraag .. <s se se 334, 289,189... 4 

pu he RR aia 26,201 37,119 , 325, 367,978 
Castitige 3. a5 co ce 62,054 41,907 634,738 652,16 
Hoops, stieets,&c... .. 172,141 157,878 °~ ‘1,670,447 1,588,234 
Wrought of allsorts ., 166,621 152,035 1,986,495 2,066,793 
Qld iron «5 «es se os 20,334 28,194 179,541 352,197 
Steel, unwrought .. «. 82,664 $8,961 998,619 903,351 





£1,152,362 £1,096,645 £14,181,071 £13,812;438 


The inctease of about £11,000 in the‘month’s exports of pig and 
puddled iron is due to ia and Holland: » Prussia has been a 
good customer all the year, but America has declined. - In bar 
and angle the difference is too trifling to make comparison of any 
value. There is a decrease of £45,316 in ‘the month’s exports of. 
railroad iron. The fluctuation inothe demand by different 
countries for this description is very ‘noticeable. For in 
stance, America springs from £97,087 to £165,546; while 
India declines from £165,735 to £13,331, With Prussia, Russia, 
and Spain there has been a trade: “The eleven’months’ ex- 
ports of this a of iron show, as compared with the eorre- 
sponding period of last year, a falling off of nearly £300,000. ‘The 
month’s exports of castings were less by £20,147; bat the eleven 
months counterbalanced this by an increase of nearly’ the’ like 
amount. To India the month’s exports were: less by over £20,000. 
In hoops and sheets there is a decline in the month's ‘exports of 
£14,268, and in the eleven months of £82,213; ‘Thé decline is 
chiefly with India. In wrought iron also the lessened demand 
from India will more than account for the month’s deficiency. The 
Australian exports have largely increased. * 

There has been a rather large a off in the exports of hardware 
arid cutlery. This is due chiefly to the fact that the exports to the 
States during the month fell from £19,023 to £9528. 








WALES AND THE ADJOINING COUNTIES. 
(From otr own Correspondent). 

Tne Iron TRADE: Business rather Quieter: Dulness believed to 
be only Temporary: Future Prospects and Requirements : The 
United States Demand Improving : Continental Orders and the 
Eastern Dispute: The Preliminary Meeting: Old List Prices 
Confirmed - THe TINPLATE 4ND STEAM AND HovseCoar TRADES 
—THE Exspw VALE STgEL, IRon, AND CoaL Company (LIMITED) : 
Declaration of Dividend—BRonFLOYD UNITED G@ COMPANY 
—SaLes OF CopPpER ORE AT SWANSHA-~PIG IRoN: AND IRon 
Or® Statistics FOR MONMOUTHSHIRE AND SoutH WaLEs+NEw 
Buys ry PARLIAMENT From WALES.. 


THE reports which have this week come to hand from the leading 
iron-making ents declate the trade to be quieter than it 
was for some weeks previous to the expiration of the old year, the 
quantity of work turned dut at sviie*of the establishments be- 
coming gradually less oy ow the past two or three weeks. It is, 
ho-vever, satisfastory to find that the tone of the trade continues 
in a healthy state, and the bray dulness is believed to be’ ah 
temporary, makers confiliently believing that an improvement wi 
take place in the demand before many weeks have elapsed. One 
pleasing fact is that this district continues to receive a better 
supply of orders than any other, and Welsh ironmasters are also 
taking the lead in prieés. There are at’ present several good ‘con- 
tracts in the market, and, in addition-’to the 45,000 tons required 
by buyers, the North-Western wants will be about—Austrian 
20,000 tons; 18,000 tors Italian, 5000 tons Dutch, 5000 tons Great 
Eastern, 5000 tons Great Northern, 1500 tens East Indian, Ribinisk, 
and other large Russian, Americén, Indian, and colonial require- 
ments, lately under negotiation, or expected to fall to Welsh 
rolling mills. There are numerous inquiries for large quantities of 
light rails on the market, and oe of ‘the home rallwey com- 
panies are spoken of as likely to be in the market in the early part 
of the year. The principal ordéts at’ present being worked off are 
chiefly for the foreign markets, and the rails now completed for Mol- 
lendo will probably be shippéd this week. Several good orders are, 
however, remaining on the books; dnd for some time to‘come it is 
expected a fair trade will be done’ with the south-west coast of 
America. Inquiries from South Ameriéa are‘ steadily incrensing, 
and latge quantities of rails are about’ to be sent to Valparaiso, 
Callao, and San Francisco. In consequence of the increase in en- 
ements from the United States ‘sipping rates to New York 
ave advanced from Is. 6d. to 28. per ton, and vessels. 
are now wanted at the local ports to convey rails to that and several 


other ports in the States, ére area‘ few orders being executed 
for the continental markets, but the tinsatisfatory state of affairs ex- 
isting between Turkey and Gréeot wilt delay the ve fi 


anticipated to spring up in the éarly part of the year. Thereis alittle 
more Cxianatiod in the hoine trade, and taking’ all into con- 
sideration, the iron trade of this distriet- may “bé said to be in a 
much mote satisfactory position than it Was at this time twelve 
months, and there is now a fair probability of its attaining 
the position makers are so desirous of agaitr witn 5 asters 
held their prelim mee last week; at’ which they unani- 
mously resolved to adhere ta old list prices, and this no doubt 
was the wisest plan they could at present adopt, as from what has 
fallen from the workmen in.several parts ofthe district no doubt 
exists that an advance in prices would tend to.an immediate appli- 
cation for an advance of wages, Which could not be met unless a 
very considerable incredse took oe in’ the demand. Common 
bars are in moderate request, chiefly forthe continental 

The tinplate trade contittues tolerably active, and‘although the 
serious rise in the price of tin diminishes thé manufacturer’s profit; 
yet the specification now givéh otit for the American markets | 
it A pepe cause a rise in the quoted prices of from. 1s. to 
yin counestion with’ 


ix. 
Business is unusually quiet at the local pe 
the shipment of oval, the continuous’ 


demand for 


coal; the pufohises 
pe | still ey Fg average. Thé: 
8 » 0 ie 
The durectors of ‘the snare 
declared 


(Limited). have an or the 
months of 7s. 6d. per shaté, making, with, the 5s: 


venting vessels either to of their usual, regu- |" 
larity, Bi sanet Us oot Sh ce a, neil cogs ie | 






apparatus was outside the carriages it necessitated the opening of 
|| Window ih order to reach it, his, has been. obvintody and. tho 
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Llanelly River and Company; Newport 
ioners ; Neath and Brecon and Swansea ale, 
and Neath and Brecon: Junction Railway Company ;, Severn 
Wye Railway and Canal; Severn Navigation Commission.; ... . 


Brecon Railway ; ’ 
Harbour Commissi 








3 (From our own Correspondent. ): e : 
LiverPvoon: Iron Shipbuilding ‘at Birkenhead—NO#TH-EASTERN 
District : Team Valley Railway : The Cleveland Iron’ Trade— 
. Sours YorKSHIBE IgoN AND CoaL TRaDES—TRADE’ PROSPECTS 
_ AT SHEFFIELD—ST£4M SHIPBUILDING aT HULI--STATE OF TRADE 
at Lerps—HvuLL anD HarTLEPOOL RaILwA¥Y—SMOKE AT Sat- 
FORD — CoMMUNICATION IN: RalLwAy TRaIns’ — Scorrisn 
Marrers: River Clyde Trust: Steamers for thé Pacific Stean 
- Navigation Company. ye Pt 
Messrs. Larrp, of Birkenhead, are making good progress. with 
the turret-ship Captain, of 4272 tons burthen, ani 900- horse 
power, and the armour-plated broadside ship Vanguard, of 3770 
tons*burthen, and 800-horse power. Both these oy ie are, being 
built for the English Government. . Messrs. haye also. in 
course ‘of construction~an iron screw yacht of “326 tons, and .60- 
horse power. ‘The Captain is now well advanced, the armour; 
plating of the hull being-complete, the decks laid out, and the 
internal fittings in progress, while the engines and Sees ae aang 
nearly erected on board; and it is expected that she will be-floated 
from the dock in which she has been built in about two months, and 
will be removed to’ the Birkenhead Docks to receive her masts, and 
be fitted on Captain Coles’ “tripod” system, “The Vangnard_was 
commenced early in 1868, and the ironwork of the hull is, now. well 
advanced, the teak being fitted and the armour-plating just com- 
menced. It is expected that the V: be pat ie to float 
out of dock im the autiimn of 1869. machinery will be fitted 
oft board before she leaves the dock. The enginés and boilers of 
these vessels, as well as engines of 500-horse power for the iron- 
clad monitor Glatton; built at Chatham, are being man’ 
at the Birkenhead Ironworks. Messrs. Bowdler, ffer, and Co., 
in addition to various sailing vessels, have on the stocks.a. paddile- 


wheel ferry steamer for Messrs. Willonghby for the Trazmere ferry 
service. e general shipbuilding of the Mersey appears to 
be tolerably well employed. : 


With regard to North-Eastern topics IL ‘may note that a land- 
slip ‘which occurred a few days since on the ‘Team Valley Railway 
has been promptly made good. ‘The demand for appears to 
have incfeased of late in the Cleveland district, more especially.on 
coritinerital' account. “The demand for bars and. plates presents 
little variation. © The state “of the’ blast furnaces in thé Cleveland 
district at the commencement of the new year was as. follows:— 
In blast, 85; out of blast, 55; total, 140, “" As 
‘The th Yorkshire ‘iron’ trade” appears to haye. decidedly 
improved in the last quarter of 1868, an increased. amount. of ac- 
tivity being observable in the business done in pipes; general cast. 
ings, and colliery tubing. The coal trade of the South Yorkshire 
district was more or less depressed all thro 1868, and -still re- 
mains in a comparatively id, state... Notwithstanding. that 
the trade has been so much depressed, new collieries have, been: 
opened out, and others are being sunk. . 
The new'year is considered té have opened favourably at Shef- 
field as regards trade ig = gre : ‘ = pide 
During 1868 Messrs. W. and 0. Earle, of Hull, launched the fol, 
lowing nite steamers :— Gozo, 987 $06 orse power ;. Fairy, 
636 tons, 90-horse power; Magdala, 21 tons, oth power; 
Empress, 1047 tons,.120-horse power ; Kestrel, 624 tons, 12)-horse 
r; Insulano, 878 tons, 120-horse power; Plato, 1015 :tons, 
horse power ; ino, 1016 tons, 95-horse power; and (ero, 1016 
bathe Laede Chisibec ie ‘Ocknimense: tenociiie ein the ten 
» The r erce, reporting upon the irop, may 
chine, and engineer tool trades of that to oe trict, observes :— 
‘*The increased demand for mibnufactared” iron still continues, 
Pas euuso betas tu he theo sealers i ae ee 
ere seems of a le improve in, 
branch ’ of “the ‘tratle. tS thachiind” ities sertinpen ta: be 
depressed. The engineer toolmakers are somewhat better em- 
ployed; there is more inquiry, and a~ better feeling prevails. The 
comoti fact continue dull, but-as some considerable 
contracts are being offered there is reason foboge that this branch 
will soon show signs of recovery., ‘The.cut, mail trade is tolerably 


liminary survey is being samede ‘with a view, tos direct: line. 





Tt oeeliini 
of falway between Hull and epool. , y abt q 

Several firms have been fined , by the. Salford. magistrates for’ 
eying dence smoke to be emitted from ‘the chimneys of their 
wor! 


A few weeks since. a general. meeting of the managers,of the 
recy railways ran some experimental’, trains;:betweén. York, 
ton, and Scarborough, to test the South-Eastern,- ‘the London 
and North-Western, and the North-Eastern methods of obtaining: 
dofiimunication between * guard, and driver in railway 
trains, .A plan invented. by Mr, G. Brown, of the North-Eastern, 
was generally approved, the chief objection being that asthe whole’ 
to ge i ij . 
within. passenger in each compartment. 
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| The records of the Scotch pig iron trade for the past 
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| ~~’ THE SCOTCH’ PIG TRON TRADE IN’ 1868: 

WE extract'the following from the’ circular of Messrs. Andrew 
Wodrow'and Son, 2, North Exchange-court, Glasgow :— 
year are not altogether 
than’ hitherto by ‘the 
in price have been 


44d, in June; the highest, 54s, 74d;the:last week in the year: and the 


average of the whole, 52s. 9d. t 
The prdduction has exceeded thatof last year by 37,000 tons, the average 
number of furnaces in blast having been 14, as against 108 in 1867. The 
e ase On the. whole, but considerable 

change in detail. To the States there has been a falling-off of fully 37,000 tons; 
to British America, 12,000; to. France, ‘about 3000 
Indies, &c., the.same; whereas to Germany and Holland the increase is 
hearly 26,000 tons; to Austria, about 10,000 tons (11,121 tons, 
tons in 1267, and nothing in the wear, before): To Russia the increase is 
5900 tons, and to Belgium, Denmark, &c., 3000 tons. 
is more marked. 


ign shipments show a slight decte 


hipbuilding has been 


of '80,000. tons. 
been furnished by that company. 
in 1867 for the first 


throughout a)l the iron ticts' and ulthough we 


£ 





tons; and to the East 


against 1310 


Coastwise the decrease 
+ and ‘may be eecounted for by the freer use of English iron, 
and not to any diminution.in the genera) consumpt. It. has been so locally, 
for while we have to notice a falling-off ifthe. use of Scotch pig iron here, to 
the extent of 32,000 tons, there has been: imported of English iron (chiefly 
Middlesborough) an aggregate of 153,500 toris, against 71,500 tons last year ; 
and presuming it to have been all atsorbed, of thereby,'it gives a grand total 
of 541,300.tons for our local. consumption, whichis about 10 000 tons more than 
any previous year recorded, and a very gratifying tesult after hearing all’ the 
year that trade was dull. . mae 
prosecuted with great vigour, and gives promise’ of 
even greater activity during the year now entered upon, 
totdlof 193 iron’ Vessels built on the Clyfe in 1568, the tonnage of which was 
163,350 tons; agairist 181 vessels bf 97,500 tons in 
are on hand 118 ‘vessels, against 113 same date last year. 

The'stock of pig iron now on hand js 55 


The returns give-a 
1867. At this time there 


3,000 tons, showing an inerease for 
.’ ‘The Carron, stock is taken. as before, no. returns 


report we v ed to express the opinion that the large impor- 
het took place tight t 


time might be 


» by reason of the depression then prevail- 
ave now recorded a 
much greater im ation for 1868, we see no great reason to change our 
opinion, because the development of' the Cleveland district has been so rapid, 
that in times of dépression, su¢h as we 

some portion at least of their enormous pro- 
duce would press upon those of theif neighbours, who might not be so favour- 
ably cerinn tn eeeesane ateriinimum rafes; but now that the clouds of 
y to be drifting “away from off the face of Europe, and 

up the of ion, and crying out for rails 

mo; reason to fear that ere 


each. district. will be independent of the other for the full absorption of 


prosperity to us al). 
473,000 tons. 


n during 1868 «+. 1,068,000 tons. 
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: his inquiries as to the source of ,voltaic electricity, and his final | for him which never died out. Dr. dall was elected 
THE ROYAL INSTITUTION. development of the chemical theory of the pile. 1 | # fellow of the Royal Society in 1852, 7 his first lecture 
No. IL His Tien ne chew. — : which I | 4+ the Royal Institution on Friday evening, 11th of Feb- 
Tux deedsof Faraday, “cag mu “i experiential sto a ™ —— < ruary, 1853, and was uneniiaousty elected Professor of 
sopher who ever lived, his kindly disposition, the | ‘The dominant result of his fourth of researches is the | Natural Philosophy to the Institution in the month of June’ 
value to the world of his are so well | discovery his memoir as the mag- | following. For some years after this appointment he de- 
: and have so recently been brought under the atten- | netic condition of all matter, round which are voted himself to the examination of the newly discovered 
tion of the pu it is superfluous to say much pa apr = ae and —— ramcenr gem] force of diamagnetism, and the infiuence of pressure in 
him here. He was born at Newington Bu ime tnewiete ae nadie. the full si of which is ee pe esrystallic phenomena. In 1855 he pub- 
in 1791; his father was a blacksmith. He was apprenti gill te bu-chewn. ished in the “ hiloeophical Transactions” a memoir“Ox the 
to the bookbinding business, and is taken by| These sre Faraday’s most massive discoveries, and upon them | Nature of the Force by which Bodies are Repelled by the 
Davy Royal Institution in 1813, as his assistant. fame must mainly rest. But even without them sufficient | Poles of a Magnet,” in which an exhaustive comparison is 


at the 
he grew so rapidly in fame by his repeated discoveries 
Thoty ok lat’ ; © jenlons of hen. Faraday was 
made Professor of Chemistry at the Royal Institution in 


E 
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E 
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work, Faraday aa Discoverer,” publ d by Lon in 
1868. | The wing letter from Faraday displays not 
pay Bes kindliness of disposition, but his common sense 
in helping out of those disputes which more or less disturb 
the working peace of all scientific men :— 


6th Oct., 1855. 

My dear —These th Association) etings, of 

wi I very well , advance science chiefly by 

ig men , and making them to know and be 
friends with each other, and I am sorry when 
that is not the effect in every part of their 
course, Eng Fem ey obec what 
you tell me, for I have not at the 
of the proceedings, let me, as an 
id by"expartenc, may that wt sagt smc 
profi experience, when I was 
ee o adie si — 
did not mean what a6 the time I supposed 
they meant, and, further, that as a general 
rule, it was better to be a little dull of appre- 
hension where phrases seemed to imply 
Seen. tar eeeel © ingir taahe ting. 

con i seem! 
The 7 truth never ; ultimatel to 
appear, parties, if wrong, are 
sooner convi when replied to forbearingly 
than when overwhelmed. All I mean to say 
&, Oat S eee SS ao results 
partisanship, quick see good 
will, One has{jmore happiness in oneself 
in nas > Ip Boacine 
make peace. ou can hardl: C) 
how often I have been heated in private 
when as I have thought unjustly and 
succeeded, I = ee tet eat 
in 

the like kind. And I know I have never lost 


g one of the greatest _philo- 
om problems of the present age—the 
ultimate constitution of matter :— 

I have already more than once dwelt on the 
vividness with which he [Faraday] realised 
molecular conditions; we have a fine example 
of this strength and brightness of imagi- 
nation in the present “ tion.” fie 


Let us follow out this notion; consider, he 

es, the case of a non-conductor of elec- 
tricity, such, for example, as shell-lac, with 
its molecules, -_ gs pe spaces 
running through the mass. its case s 
must be an insulator, for if it were a - 
web Sutetiing the i AE. caged ' 

” pen in evi irection. But the fact is that 
it resembles the wax of black sealing-wax, which surrounds and 
insulates the particles of conducting carbon interspersed through- 
SS In the case of lac, ‘ore, space is an 


insulator there no transmission of electricity from atom to 
atom. But there is transmissio: a 

Thus he endeavours to ham the atomic be - 
ing,” he says, “ends in a su of that ali ; for 
if space be an insulator it cannot exist in cond: 

it be a conductor it cannot exist bodies. Any ground 


os asif carried awa: the ardour 
¢ tends to such conclusions to i 


Lastly, the followi ion gi . - 
pf 0 wing craday ie Dr. Tyndall’s sum. 


of 
ment, “ 
fase” 





, | as a teacher. 





‘arada: 
experimental philosopher the world has ever seen; and I will add 
She mutaunn of future research wi'l tend, not to 
dim or diminish, but to enhance and glorify the labours of this 


mighty investigator. 

. John = the present Professor of Natural 
Philosophy at the Royal Institution, was born at Leighlin 
Bridge, County Carlow, Ireland. As his name sufficiently 
indi he is of English descent. His father had a 
ruling taste for religious subjects, and Professor Tyndall’s 
earliest intellectual culture embraced exercises antagonistic 
to the doctrines of purgatory, infallibility, transub- 





PROFESSOR TYNDALL. 


stantiation, and the invocation of saints. The last | 

words of his father to his son were those of Wolsey to 

Cromwell, “Be just and fear nothing.” Professor Tyndall 

was at school from his earliest years till 1839, the first 
rtion of his education being received at a school’ near 
is home, where he imbibed a taste for mathematics. 

In 1839, when he left school, he became, at the instance 
of Lieut., now Col. Wynne, R.E., an assistant in a division 
of the Ordnance Survey, where he made himself a good 
trigonometrical observer, and a draughtsman of maps, 

istingui for the accurate and reliable character 
of his work. He was afterwards engaged on various 
railways in the North of England, preparing maps and 
sections, In 1847, finding railway work unpromising, he 
accepted an appointment as teacher in Queenswood College, 
Hampshire, where farming, ineering, surveying, agri- 
cultural chemistry, and tech Tike useful subjects were 
taught. Here he became acquainted with Mr. Frankland, 
who was afterwards appointed Professor of Chemistry to 
the Royal Institution. In 1848 they quitted England 
er and repaired to the University of Marburg in 
Hesse Cassel, being drawn thither by the fame of Bunsen 


His first scientific paper was a mathematical essay on 
“ Screw Surfaces,” but he first attracted attention in the 
English scientific world by a paper upon “The Magneto- 
Optic nario of Crystals, and the relation of Mag- 
netism and Diamagnetism to Molecular ent,” 


e” for 1850. In 1851, after a short sojourn 


instituted between magnetic and diamagnetic phenomena. 
This paper was chosen as the Bakerian lecture for the year. 


;| Ina paper entitled “Further Researches on the Polarity of 


the Diamagnetic Force,” and by means of an apparatus 
devised by the celebrated Wilhelm Weber, he removed the 
last published objections to the doctrine of diamagnetic 
polarity, and in a subsequent memoir applied the doctrine 
to the explanation of allthe phenomena exhibited by crystals 
in the maguetic field. From 1856 to 1862 he made re- 
peated visits to different Alpine regions, one of which 
excursions was made in company with Professor Huxley. 
In the course of these excursions he studied the phenomena 
presented by glaciers, he ascended Mont Blanc three times, 
scaled most of the Alpine Pe and in 1860 and 1862 
made two attempts to reach the summit of the Matter- 
horn. In the second attempt he was stopped by a pre- 
cipice at a height of 14,200ft. In the last summer he not 
only succeeded in reaching the top of the Matterhorn, but 








Arrangem: 
published ie intly with Professor Knoblauch in the “Philo- 


in England, he returned to Berlin to pursue his studies in 
the lak eevee Nagees. Here he finished an 
investigation on Diamagnetismand Magno-crystallicAction.” | 
The same year he returned to London, where he made the 
acquaintance of Faraday, who conceived a strong liking 





made a complete passage over the mountain, from its 
southern to its northern base. In 
the month of April 1868, he, in company 
with Sir Jo Lubbock, ascended 
Vesuvius when the mountain was ina 
state of partial eruption, and during a 
short cessation in the discharges from 
the crater managed to get a peep down 
the central tube of the volcano iteelf. 
His Swiss journeys have not been with- 
out their scientific results. To the 
“Philosophical Transactions” Professor 
Tyndall has contributed a series of 
memoirs on the physical properties of 
ice and on the structure and motion of 
glaciers, He has also treated the subject 
of Alpine life and ial phenomena;in 
a separate volume, entitled “‘ The Glaciers 
of the Alps.” 


Dr. John Tyndall in an 
eminent degree the faculty of making his 
ideas plain to others in clear, simple, and 

iki backed when at ‘the 
lecture-table with brilliant experiments. 
In fact, however learned a man may be, 
he has no business to lecture if he 
cannot keep his audience awake; and that 
listeners can value lecturers highlyquali- 
fied for their is proved by the 
appreciation shown of the Royal Institu- 
tion lectures. During Professor Tyn- 
dall’s term of office at the Royal 
Institution his researches in the labo- 
ratory have been principally in relation 
to the phenomena of ‘radiant heat. 
During the last eight years he has contri- 
buted eight elaborate memoirs on this 
subject to the “ Philosophical Transac- 
tions.” When he began these researches 
the whole realm of gases and vapours 
was supposed to be outside the reach of 
experiment in reference to radiant heat. 
But in his first memoir, published in 
1861, Professor Tyndall established not 
only the} existence of absorption and 
radiation in gases and vapours, but also 
its reciprocity, proving, moreover, that 
between various gaseous bodies diffe- 
rences of absorption and radiation 
existed far greater than those manifested 
by solids and liquids. Probably the 
discovery in connection with this 
subject, which is destined to bear the most important 
fruit. is the striking difference generally manifested 
between elementary and compound bodies as regards 
their radiant and absorbent power. It was this 
discovery which led him subsequently to try the 
element iodine in a state of solution, and to find in it a 
filter competent to intercept with marvellous sharpness the 
visible redistion of the sun and the electric light. 

In 1862 Professor Tyndall published his second memoir 
“On the Absorption and Radiation of Heat by Gaseous 
Matter.” Here, among other results, we have announced 
the discovery of dynamic radiation aud absorption, and the 
description of a method of 4 nary: upon gases and 
vapours without any source of heat external to the gaseous 
body itself. : 

In 1863 he published a third memoir “On the Relation 
of Radiant Heat to Aqueous Vapour.” Subsequently to 
Professor Tyndall, but, we believe, independently, Profes- 
sor Magnus published a memoir “On the Absorption of 
Radiant Heat by Gases.” Asa general rule he confirmed 
the results of fessor Tyndall, but on the nature of 

ueous vapour the two investigators are disunited. In 
1863 Professor Tyndall published the first edition of a 
work entitled “‘Heat Considered as a Mode of Motion,” in 
which he endeavoured to render the dynamical theory of 
heat accessible not only to scientific students but to all 
cultivated ms. The work has been exceedingly suc- 
cessful, three editions having been published in this coun- 
try, and translations of it in French, German, and Russian. 
It has also been republished in the United States. The 
work contains abstracts of his own researches. 

In 1864 he published his fourth memoir “ On the Radia- 
tion and Absorption of Heat by Gaseousand Liquid Matter,” 
proving that us films not more than one hundredth 
part of an inch in thickness exhibited a measurable ab- 
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sorption, examining the sifting pores of gases on radiant | 
heat, and extending his researches on dynamic radiation. 
In the same year he published his fifth memoir, entitled 


“Contributions to Molecular Physics,” which was the 

Bakerian lecture for the year. He here showed that liquids 

and their vapours followed the same order as regards their 

power of absorbing radiant heat, He examined the trans- 

mission of radiant heat through bodies opaque to light ; 

the influence of temperature on the transmission of radiant 

heat ; the changes of position of diathermic bodies through | 
changes of temperature; the radiation from flames of 
various kinds, and the influence of vibrating period on the 
absorption of radiant heat. Led, as before stated, by his dis- 
covery of the extraordinary diathermancy of elementary 
bodies, he em ployed iodine in astate of solution, and found 
that it constituted,a filter perfectly impervious to light rays, 
but perfectly transparent tonon-luminousheat-rays, By means 
of it he separated the luminous from the obscure radiation 
of the lime light the electric light and the sun, and succeeded 
in producing combustion, fusion, and incandescence at the 
invisible focus. From platinum foil raised to incandescence 
at the focus he obtained all the colours of the solar spec- 
trum. This rendering of a refractory body incandescent 
by invisible rays Professor Tyndall has called calores- 

cense, In a paper on “Luminous and Obscure 
Radiation,” published in the “ Philosophical Magazine” 
for November, 1864, and in a memoir on “Calores- 
cense,” published in the “ Philosophical Transactions” for 
1866, these subjects are fully treated. In the course of 
these experiments he proved that the eye may be placed in 
# focus sufficiently intense to raise platinum to redness 
without any impression of!light, and without injury to the 
eye. In 1866 he also published in the “ Philosophical 
Transactions” a memoir on the influence of colour and 
mechanical condition upon radiant heat. He there defined 
and qualified the experiments of Franklin, proving, 
among other things, that white bodies may be far more 

tent absorbers of radiant heat than black ones. In 1865 

rofessor Tyndall delivered and published the Rede 
lecture before the University of Cambridge, and the 
same year the honorary degree of LL.D. was conferred on 
him by the University, In 1867 he published a volume 
of lectures on sound, which has already been translated 
into various foreign languages ; and in 1868 a tract, en- 
titled “Faraday as a ota in which he has en- 
deavoured to make clear to the world the achievements of 
his renowned predecessor. 

Professor Tyndall is now engaged on the chemical action 
of light upon vapours, and he has quite recently handed 
in a paper to the Royal Society on the colours of the sky, 
on the polurisation of light by the sky, and by cloudy 
matter generally. By the condensation of liquids of 
various kinds into particles so small that their diameters 
are measured, not by tens of thousandths, but by hundreds 
of thousandths of an inch, he succeeds in producing a blue 
which equals, if it does not transcend, that of the deepest 
and purest Italiansky; and this blue exhibits all theeffects of 
polarisation which have been hitherto observed in skylight. 

Professor Tyndall is a Fellow of the Royal Society and 
a LL.D. of the Universities of Cambridge and Edinburgh. 
A portrait of him accompanies this article, also a picture 
of the interior of the physical laboratory at the Royal In- 
stitution. In the laboratory of the Royal Institution Sir 
Humphry Davy first discovered potassium, and that which 
we illustrate was the scene of many of the researches of 
the other philosophers we have noticed. In the third 
nc of thisarticle other engravings of the interior of the 

nstitution will be published. 


Until November Jast, Dr, Edward Frankland, the well- . 


known experimental chemist, was Professor of Chemistry at 
the Royal Institution, He was born near Lancaster, in 
the year 1825, and studied chemistry with Dr Lyon 
Playfair in the laboratory of the Museum of Practica’ 
Geology (now the Royal School of Mines), in the years 
1845, 1846, and 1847. Afterwards he spent nearly two 
years'in Germany in the laboratories of Bunsen and 
Liebig. He was admitted to examination in the Univer- 
sity of Marburg on presentation of a memoir on the 
“Ysolation of the Organic Radicals,” and received the 
degree of Ph.D. in 1849. He became Professor of Metal- 
lurgy and Chemistry in the College for Civil Engineers, 
Putney, in 1850 ; Professor of Chemistry in Owen's Col- 
lege, Manchester, 1851 ; and Lecturer on Chemistry at St. 
Bartholomew’s Hospital in 1857, He was appointed Pro- 
fessor of Chemistry in the Royal Institution in 1863, 
having given several courses of Cites there during the 
in <tr ten years. He became Professor of Chemistry in 


he Royal School of Mines in 1865, and resigned the chair | 


of Chemistry in the Royal Institution in November, 1868, 
He was elected a Fellow of the Royal Society, 1853, and in 
1857 the Council of the Royal Society conferred upon him 
a Royal Medal for his researches on the “ Alcohol-radicals 
and no-metallic Bodies.” He was elected correspond- 
ing member of the Imperial Institute of France (Academy 
of Sciences), in the year 1866. The following is a list of 
the principal researches of Dr. Frankland during a life- 
time of useful work :—“ On the Transformation of the 
Cyanides of the Organic Radicals into the Fatty Acids,” 
1647. “On the Isolation of the Organic Radicals,” 1849 
to 1851. “Ona New Class of Organic Compounds con- 
taining Metals,” 1849 to 1864. “Onthe Action of Solar 
Light upon certain Organic Compounds,” 185:—1852. 
* Investigations on the Manufacture and Illuminatin 

Power of Coal Gas,” 1851 to 1868. “On the Influence o 

Atmospheric Pressure on the Rate of Burning of the Fuses 
of 1861. “On Organic Com ds containing the 
Element Boron,” 1862. “On the Effect of Atmosp’ eric 
Pressure upon the ae of Gas and Candle Flames,” 1861 
and 1868, “ es on the Constitution and Synthe- 
tical Production of ic Acids,” 1863 to !1867. “On 


po ahaa Shae alipha 
e Waters, and on 

of the Water Supply of Towns,” 1865 to 1868. “On the 

Luminosity of Hydrogen and Carbonic Oxide Gases when 

Burnt in Oxygen under i 

ee 1868. ““ On 


Pressures to 20 
the Trne Source of Light in 
and other Luminous: Flames,” 1867. 


| the 


Dr. William Odling, F, succeeded Dr, Frankland 
at the Royal’ Institution in November last. Dr. deren 
was born in 1830. His father was a surgeon who practi 
for many years in Southwark. Dr. Odling was educated 
at private schools, and entered as a medical student at 
Guy’s Hospital, in October, 1847, and attended the chemical 
leetures then delivered at Guy’s by Mr. Aikin and Dr, 
Taylor. During his medical studentship he also worked fora 
short time at the Royal College of Chemistry, under Dr, Hof- 
mann. In the'session 1850—51 he was appointed assistant 
professor of chemistry at Guy’s, and sole control of 
ical chemical classes there from 1852 to 1863, in- 
clusive. He graduated M.B. of the University of London 
in 1851, and in the successive examinations for the degree 
took honours on most of the scientific subjects. In the 
spring, of 1853 he read his first paper at the Chemical 
Society, ‘On the Constitution of Acids and Salts.” In 
that paper he identified himself with the school of chemists 
of which Dr. Williamson was the acknowledged English 
leader, and introduced into science the now generally ac- 
cepted notion of poly-equivalent metals, and the generally 
employed system of equivalent notation by dashes. In the 
-winter of 1853—54 he worked for a time in the laboratory 
\of Professor Gerhardt, in Paris, and afterwards took an 
active part in the propagandism of Laurent and Gerhardt’s 
| views in this country. In March, 1855, he gave his first 
Friday evening lecture at the Royal Institution, “On the 
Constitution of our Hydrocarbons.” In the same year he 
| passed the examination and was admitted a member of 
the Royal College of Physicians. Tn 1856 he received the 
appointment of medical officer of health for the district 
of Lambeth, which he held for seven years, and suc- 
ceeded Sir Benjamin, then Mr. Brodie, as secretary of 
the Chemical Society, an office which he still holds. In 
1859 he was elected a Fellow of the Royal College of 
Physicians and a Fellow of the Royal Society. In 1863 
Dr. Odling gave up the junior professorship of chemistry 
at Guy’s to resume the ames ose at St. Bartholo- 
mew’s, in succession to Dr. kland, his former pupils 
at Guy’s presenting him with a piece of plate on his leaving 
them. In the summer of last year (1868) he was ap- 
pointed Fullerian Professor of Chemistry in the Royal 
Institution in succession to the late Mr. Faraday, and has 
since been made Director of the Chemical Laboratory. 
His prineipal contributions to chemical science have had 
relation to points of practical toxicology, to the doctrines 
of equivalents and atomicity, to the classification of 
native silicates, and to the organic compounds of alu- 
minium. Dr. Odling is also the author of several well- 
known works on istry, including a manual of 
chemistry as yet incomplete, but translated into French, 
German, and Rusgian, 








THE INSTITUTION OF CIVIL ENGINEERS. 
January 12th, 1869. 
OCuantgs Hourron Gurgont, Esq, President, in the Chair. 


1 Tue Paper read was “On Coal-Getting Machinery as a Substitute 
toy the use of Gunpowder,” by Mr, 0. J. Chubb, 
It was remarked that the improvements now needed in the 


art and practice of coal-mining might be thus first, to 
sroater, safety to the Bee cy yed in working, and, 
secondly, to obtain the coal co! 2, y pre- 
venting as much a2, loss waste, to 
make more fully rees of the 
coal-fields, I¢ was contended that the use of wder and the 
operate of must be al and the pro- 
blem to be solved was, what force could be which should 
equally effective, and at the same time coal in a more 
ect manner. author thought some more simple and 
practicable means of getting goal power could be 
devised than the costly, 8 4 contrived, coal-cu 
machines. His first was to es, acted upon by 
hydraulic force, but he was indueged to that system, owing 





to objections to the use of wedges, and to adopt appa: 
| ratus consisting of twelve plungers, set side by side in a steel =. 
| which plungers, when acted upon by water from a hydraulic pump, 
| separate the in which they were set from another bar, ormed 
in the shape of a cover upon the plungers. The ing apparatus 
was 25in. long, and it was attached to a hydraulic pump by a tube 
| 2ft. in length, so that it might be inserted into the coal to a depth 
| of about 3ft. Gin. The se. with the cover on, was 
| 4fin. in diameter. When, b action of the pump, the plungers 
had reached their limit of 2}in., and further expansion was needed, 
the plungers were readily brought back to their first position, by 
opening an escape cock for the water, when a liner could be in- 
sertea between the plunger and the cover; and this process could of 
course be repeated. In practice, however, it was found that the 
first expansion to 2}in. was more than sufficient. It was stated 
that the collective area of the plungers was 24square inches, and 
as the pump could exert a pressure of twelve tons on the square 
ig a total pressure of 288 tons could be brought to bear on the 


This apparatus had been tried in the South Wales district, 
where the coal was of the most varied description. It was 
observed that by the present system of blasting it occupied, 
on an average, two men ten hours to break down and fill into 
trams four tofive tonsjof coal, of which 20 per cent. was “small,” and 
the remainder much shattered.. On the other hand, with this 
apparatustwomencould readily break down twenty tons in onehour, 
which could be filled, when loosened, at the rate of ten tons per 
man per day, the whole of the coal so obtained consisting of large 
solid pieces. Again, by the present system, in order to break down 
500 tons of coal a day from a 4ft. seam, a * face” of 600 yards was 
required, whether as ‘‘pillar and stall,” or as “‘long work;” 
whereas with this apparatus the same quantity could be worked 
from 300 yards of ‘‘face.” In this way there would be less space 
requiring to be ventilated, the eek eee could be con- 
axes. f and facilities would be aff: for effecting economy in 





other 

The ion was then resumed upon Mr. Bidder’s paper in 
conjunction with Mr. Chubb’s, and, not being concluded, it was 
ann that it would be continued at the next meeting, when, 
time permitting, the following paper would be read: “On New 
aon New Brighton Piers, by Mr, H. Hooper, Assoc, 


ned 


At this meeting Mr. Charles Hutton G: , President, in the 
chair, fourteen candidates were balloted for and declared to be 
duly elected, including two Member, viz.:—Mr, W: 





f the Institution of Civil Engineers of Ireland; and 
Mr Frederick Willian ja oa agar and twelve Associates, 
viz., Mr. a ae; pacines rie! nachna) 
Clifton, East venue; . Thomas Engineer 
Massy Greco, Chief Harbour Engineer to the Mariae Do 
erga Caters Service of China; Mr. Thomas 
Adelphi; Mr. Anthony Henry Kessner, late Division Engineer on 





the Union Pacific Railroad; Mr. Francis 

Executive , P.W.D, of India; Me rion, Woetberty 
Phi phi; Mr. Lewis William Pritchard, Engineer 
the Western Gas Light Company; Mr, Warwick Stevens, Darling 
ton Works, Southwark Bridge-road; Mr. William Henry Trever. 
ton, corer = the Awe ach 7 District rer _ Works; 

Mr, Major Vidler, Surveyor and Engineer missioners 
a. Levels, It was also announced that the following Can- 
didates had recently been admitted by the Council Students of 


the Institution: John , John Baumann, John 
Sivete Robson, Robert Sharland, 


eS 


aE 


Alpin Grant Fowler, Oliver 
George Stevens, and Joseph J 





Tue first cost of some of theiron vesselsnow complete, including 
fittings, but exclusive of incidental and establishment nae, 
was as follows :—Northumberland, £459,109; Minotaur, £452,827 ; 
Agincourt, £446,115; Achilles, £444,590; arrior, 990 ; 
Black Prince, £357,993; Bellerophon, £343,076; Prince Al 
£201,613. The cost of some of the wooden vessels was :— 


Clyde, £273,824; Lord Warden, £316,837; Royal Alfred, 
£269,370; Osean, £253,813; Caledonia, £264,658 ; aS Con- 
sort, £226,995. —— 


Tue PrusstAN Wark HARBOUR OF JADE.— Some ten years ago, 
and before matters in North Germany had assumed the character 
which they eventually did, Prussia bought the bay known as the 
‘Jade Busen” with hard cash from the Duchy of Oldenburg, to 
which principality the bay with its surrounding territory 
This was in consequence of a want, long felt by the Government 
at Berlin, of some harbour on the German Ocean to wi h, in 
time of war as well as of peace, the Prussian fleet might repair 
without violating.the laws of neutrality, and in order to obviate 
the tedious journey round into the Baltic. Since that time, 
works, which were begun soon after the transfer had been 
formally made, have been continued without interruption, in 
order to convert the open and defenceless bay into a very formi- 
dable stronghold, in the centre of which are large docks, These 
consist of a small outer dock 273 yards long and 137 yards wide, 
communicating at one end with a lock leading to the bay, and at 
the other end with the inner dock, which is 410 yards long, 
and 257 yards wide, Thechamber of the lock above mentioned is 
144ft. long by 70ft. wide, enclosed at either end by a pair of 
powerful sluice gates, each leaf measuring 35ft, in width, The 
walls of the lock are formed in solid masonry 20ft. at foot, and 
rest on a bed of concrete 10ft. deep. The outer ch 
to this lock is also enclosed by embankment walls of solid stone, 
and is 240 yards long by a width of 69 yards, Here are the houses 
and sheds of the in which much activity emnetantly 
prevails. And beyond this the bay opens out to a considerab! 
width ; the navigate channel is at first only some 656 yards wide 
by a depth (at high water) of 32ft.; but it soon e es to & 
width of about 1400 , thus making it easy for the largest men- 
of-war to enter and leave the docks,—Architect, 

TERMINATION OF THE RHONDDA VALLEY STRIKE.—It is with 
much pleasure that we are enabled to announce that the colliers’ 
strike at the Dunraven collieries in the Rhondda Valley has been 
brought to a termination. The ground of complaint on the part 
of the men was never very explicitly stated, but dissatisfaction on 
the part of some twenty or twenty-five colliers soon spread 
throughout the whole of the collieries until on Monday fortnight 
there were about 500 men on strike, and the pits may be said to 
have been at a standstill since that time, entailing great privations 
to the men and their families on the one hand, and great pecpniary 
loss to the proprietors on the other hand, The collieries in ques- 
tion are owned by the Dunraven Colliery Compeny (Limited), are 
situate at the upper part of the Rhondda Valley, Every effort 
no the part of the proprietors and managers of the works having 
failed to induce the men to return to their work, on Monday, the 
Ist inst., Mr. Smith, solicitor, of Swansea and Merthyr, took out 
summonses against about twenty of the ringleaders for leaving 
their work without notice, These summonses were made return- 
able on the following Friday, it having in the meantime been 
pretty generally circulated that a somewhat severe penalty 
would be pressed for in the shape of imprisonment, and 
not merely a fine. On Friday Mr. Smith and the managers, 
clerks, and cashiers of the works appeared to proceed with 
the charge before the magistrates at Lantrissant, Mr, P. 
Lewis, solicitor, also attended for the defence, there being 
a ‘large number ‘of witnesses also present. For some reason or 
other, however, no magistrates were in attendance, and the cases 
were obliged to be postponed until Wednesday last. On Tuesday, 
however, the day previous to the hearing coming off, Mr. Smith, 
solicitor, received a telegram to the effect that the whole of the 
men had signified their willingness to return to theiremploy, On 
Wednesday last, therefore, the summonses which had been taken 
out were withdra’ but the whole of the wages due to the de- 
fendants were forfeited, and they were not again permitted to 
work in the collieries, Thus has terminated what was at one time 
thought would prove a protracted strike and serious affair, It had 
been estimated that the {men have lost something like £300 in 
wages, and when we state that the collieries were raising about 
400 tons of coal per day, the loss to the proprietors must also have 
been considerable. 

Royal Potyrecunic InstirvTion.—Last Saturday evening a 
large number of people were present at the Polytechnic to see the 
new Christmas entertainments. The proceedings were commenced 
by some illusions exhibited in the small theatre, but in consequence 
of the want of space in this of the Polytechnic only about 
half of the visitors present could gain admission. Next followed a 
capital lecture on ‘* Natural Phenomena,” by Mr. J. L. King, with 
some finely painted dissolving views; but towards the close the 
doors of the lecture-room were forced open by a crowd outside, 
who pooviowsiy had been unable to obtain admission, and the noise 
and light thus introduced caused Mr, King to at once bring his 
lecture to an end, Next, in the central of the building, 
Mr. King exhibited a ‘‘ Writing Hand, i i 
answers to questions ‘‘ without the aid of Ba ys or planchettes,” 
It stood upon an orthodox and not an opti consisted 
of a writing telegraph, with a waxen hand instead of a rod of brass 
to hold the pencil. Communication between the lecturer and t 
operator was established by means of a speaking-tube proceeding 
beneath the floor. At Mr, King’s request the hand wrote the 
word “ yes ” and the day of the month ; but as the slight motions 
of the hand and the writing could only be seen by those near the 
table, the greater part of the audience began to hiss vigorously 
end Mr. King at once, very wisely, broke off his lecture. Lastly, 
4 new entertainment by Mr, kland caused a great rush through 
the narrow doors of the great theatre, and much screaming from 
the ladies and others subjected to the pressure. Again room could 
not be found for all the audience ; ten minutes after the enter- 
tainment began we counted more than a hundred who had been 














cee Bo gdb a al 


seedy od is now bull to the Humboldt river, 
we ates ey an Hh 


a ee ht forward for 
wae w Sess tee aan nal ot Go ne 


THE estimated first cost of a Cuee is veible BIL TAT ond ‘eo 


he: arg: * see Sistas tin miiher of 
of ilway_ worked i Sar daca Ma | om 


Ont 590 eof ied eed be built to connect Portland, 
Oregon, with eS ee 315 miles of the 645 


A consraverion train on the Manassas Gap Railroad ran off the 


Eastern Railway Company will cease on and from 
February Ist to earry mineral oils, such as petroleum, The 
carriage of these dangerous oils will be absolutely refused. 


THE Union Pacific has a lodging-house for a force of four hun- 
dred men near the summit of Sierra Nevada, whose sole duty is to 
keep the track in that vicinity clear of snow during the winter. 


BUILDING railroads in winter and by moonlight may seem strange 
to Eastern people, says the Kansas Journal, but it has been done 
heretofore, and will be again, if we have our usual Kansas 
weather. 

Pa 5 receipts = —— vote Gorernme Souteds on 

e Ist o wi A e 15th o ptem 1 amoun on 
254 miles, to £389,051, and for the ecremniniay paced A fd 
the same mileage, to £370,770, showing 2s laaiee af 01% 


Mr. Henry Stead, secretary of the Anglo-French Rail 
bridge Company, writes to say that the vestry of St. P, We 
entertained a proposition to apply the system of M. te the 
proposed bridge over the Regent’s Canal near Gloucester-gate. 


On the Iron Mountain Railway in Missouri, o : 
train, containing 300 passengers, was thrown off the me 

rolled down an embankment, Nearly everyone are 
or less injured, but, strangely enough, no one received a por 


AN important provision was added to the aaa: 
tract just before = executed. It is that 
of the pay to the contractors should be wi 
tion of the work. This is in addition to biel a he 
fund and the further reserve of 20 per cent. 


A SLEEPING-CAR on the night passenger train on the Great Wes- 
tern Railway, Canada, ran off the track on Monday night, the 28th 
KY at East Wood, and rolled down an embankment. were 

rsons in the car at the time, two of them were injured, 
as py is we bdioved, fatally, and ten others more or less seriously. 


Tue Belgian passenger fares for long distanees are about 67 per 
cent..less than the Irish fares; for intermediate distances the 
Belgian fares are about 44 per cent., and for short distances on 
lon Tees about 28 per cent. below the oT Eval as compared 

with the fares upon the short Irish lines, the Belgian fares are 


about 12 per cent. Jower. 
Tue traffic receipts on the Mont Cenis 108 ba for pa. ‘or the 

sengern, to B30f, 60e. for luggage, to 10,962 10c. 

sengers, to or luggage, to 10c. for qaede, baa 

to 1096f. 65c. for sundries—total, 21, 703f. 85c. (£868). The total 

receipts from the 15th of a to the 3lst of December last 

bir age to 535, 589f, (£21,424 


t years an eee on goods on the Belgian 

we ities ‘ways have been lowered on an average 28 per cent.; 

od public “have despatched 2,706,000 additional’ tons of 

cen they have economised upwards of £800,000 on the cost of 

, and yet the public has realised £231,240 profit 

ving paid the cost of working and the interest of additional 

septal 

Pin. Vice-President of the Union Pacific Railroad has effected a 

pe ug Fm arrangement for carrying the mails between the termini 

Railroad. Offers from several parties, including 

Brighaen Vente, to contract for the transportation of these mails, 

were received. oe by F sl po ag amaengeen with a 

view to secure the certainty service by express until the 
completion of the railroad. 


THE names of the four floating batteries—three of which have 
iron hulls and are wholly armour. —are the Erebus, with sixteen 
guns ; the Terror, with sixteen guns ; and the Thunderbolt, with 
sixteen guns. The Thunder, with fourteen guns, has a wooden 
hull, but is. wholly armour-clad. The first cost of these batteries 
is thus stated :—Krebus, £82,039 ; Terror, £80,726 ; Thunderbolt, 
£80,230 ; Thunder, £59,776. 


THE average receipts from 


ngers on State railways in 
Prussia, not including the ¥ 


provinces, was in 1864, 0°70d., 
and in 1866, 0°57d. per mile, an a a ee per ton 

per mile, and in 1866, 0.944. Op the lines of Prussian companies 
Sear receipts from p was in 1864, 0°77d. per mile, 
and in 1866, 0 mils, and Prom goods in 1864, 1°27d. per ton 
per mile, and in 1 , 119d, These very low receipts arise from 
the adoption of fourth-class fares of 0°37d. per mile. 
The for goods haye page none of considerable reductions in 
and Minden Company’s for 
instance, the rate in 1848 was 1’88d. per ton per mile, but was 
reduced to 1d. per ton per mile in 1863. 


Mr. VANDERBILT and his immediate connections own half of the 
= _z, the sad = Central eee — 5 mae 
e ion. up of spec rs made an effort to “‘ = 
om ae, and ir. Vanderbilt decermined to punish them, He 
ordered his nomin e directors, to declare a = 

dend of cent. in scrip, e geable for new shares, and 
cent. inmoney. The shares went up from 123 to 162, the 
” were ruined, and Measgs, Vanderbilt and Co. pocketed 
hens a million sterling. It is aggerted that nothing whatever had 
ponipen Aodicy wi pi i teeta nee pattems 
new issue o of course, new pu TS 
will suffer. If that is way tock In Now York 

aust be ory ike plajiagriat pgntnat looted a ce. 


THE Solway Junction Railway, which has been for several years 
in course of construction, is hu te near completion that it is 
capeaten next month an engine be able to run oyer the entire 
2 pemeen anent rails between 
ay Vigaast laid, and the station- 

e Vetuct, » which is a fine imen 
, is ROW oro icishod, Between the 

embankment 


recent years, for on the 


mays yg amin pes. The 
Rist e and mS Solwa: 
awe es | 
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NOTES AND MEMORANDA. 
M.A. Mapai utooeiabgha 


in a claim to the 
Messrs. 


M. BEcHaMP proved yery ci very ngeniuy that sulphuretted hydragen 
com! 


in mineral waters. In  rdrate = 
a mass of water fg et serel alkaline sulphides into hy 
and em ince ydrogen. 
Proressor Hi 


OFMANN is contin hes on certain 

isomeric with aickoueats Fly illustrates them, 

oath a host of useless formule, which detract considerably from 
ee ae ee oe wae PB 

A PosTHvMous work by the late eminent physicist, M. Pouillet, 

pers, is printed entire in the Compte-rendu, 


Nos, 188 e, coe 0 the polar distance and tity of 
0. t 1@ po: and quantity of magne- 
tism in magnetic a, and is treated mathematically. 

On the Belgian telegraph lines Bunsen’s elements are used. The 
zinc plunges into very pure rain water, and the charcoal into water 
containing one fifteenth of sulphuric acid. The cost of maintaining 
such a battery in constant work is one shilling per annum. 

AN expedition has started from Germany to visit Egypt, for the 

urpose nf making a collection of B cas: 50 views of ancient 
inscriptions and An has been made to photo- 
graph subterranean chambers at Memphis, by useof the magnesium 
ight. 





THE tey perfume distributor in the shape 3" a bent tube, a modi- 
fication of Which has some time been used by dentists for pro- 
ducing intense cold by means of gether spray, is now being adapted 
me the application 8, especially to parts otherwise difficult 


A NEw and ae t mibpagen gus gas has been 
wR Mya flim, chemi r Massimo 
heating bichromate in a retort; 


“ee ved into green oxide of =. water, and 
ra of oscillates between 7'2 79. The 
ss of recy gr metal by fom by a 7 


bot ig accom) ot Réaumur 
a notable ution gravity; 
gravity of diminishes 


that when a serigg of electric 


; F obser hyd roeatbon), mika ina 





Stones,” ugh = could n. & prosere a ral quantity for ex- 

certain circum- 
stanees, ia can be made to yield il. similar to petroleum or 
pai 0! 


M an account of the rainfall of the English lake district, 
we glean that there are various spots in s particular lo- 
cality m4 RR the true mean fall is above per annum. 

Falls of 125in. and more are at epee only cod to oceur at 
the head io Borrowdale; ms in the on greater part of the district 
the rainfall per annum is 

A BECENT number of the bled News draws atte 


sition of hee. ora is ioe light. An tarts & 


bi- 

slate Were eur hao 

: PTIRA petais, be fined. by 
arins Waitt sea - . 


M. E. J. Maney has endeavoured to solve three questions re- 
eposting the flying of insects. By careful and ingenious experi- 
ments he has ascertained that the’ wings of the common fly move 

at the rate of 330 strokes per second ; of the hornet, 240; the bee, 
90, the wasp, 110, &. As for the second question, M. Marey, 
finds that the figure described is that of an 8 The third question 
is still a subject of investigation. 

A sort note by M. Chabrier, of Constantine, on the “‘Assay of 
Nitrites,” hep boon petslepen. | in which it is asserted that in pre- | 
sence of organic matters andj nitrates the nitrous acid of nitrites 
may be estimated by the bleaching action of hyposulphite of soda 
on iodide of and ip the absence of organic matters and 
nitrates the same acid m »* estimated more “a by the bleach- 
ing of the tincture of indigo, operated by heat and out of contact 
with the air. 

M. Marienac, 7 poy has written upon ‘‘ The Latent Heat 
of Volatilisation of Sal Ammoniac” or Chloride of Ammonium, 
This salt in the state of vapour occupies a volume twice as great 
as that which it should occupy, according to some of our modern 
peratenh Gascon. How is this to be e: ? The author finds 
the latent heat of volatilisation (705 or thereabouts) ory high, high, 

and concludes that the salt is partially decomposed intoi 
cosine tte ts volatilisation, 

THE question a active lunar voleanoes has been recently 
Paris Academy by M. Montucci, whe 
remarks that th tla eli of observed by M. de Créty, 

the 18th August last— 
ces on the border of the 
moon, quite Petia from the ac solar protuberances, and to all ap- 
nature, may be caused by the smoke atid 
asheé of a line’ of active volcanoes on the posterior face of our 
satellite, near its border. 


Dr. DraPer has given a simple means of gu: , more or less 
accurately, at the amount by icory present in mix ‘ures of coffee 
and thatadulterant. Chico ve mgr everybody knows in these 
days—sinks in water imm while coffec floats; and Dr, 

therefore takes a tube se ‘draws out the closed end to a 
narrower eoeier ee than te upper part. The drawn-out end, into 
which the chicory luates into four equal divisions, and 
thus is hts to to ben” at ie _ rtion present in different samples. 
This mode of testing is —— aie to the Pages ww of other adul- 
terants besides chicory, ‘for nearly all the substances that have 
isso found eolzhd Wish collee sink in weter. 

Ar the last reported meeting of the Academy of Sciences, Berlin, 









Herr G. Rose ented a note b: Herr Rath, on a new crystalline 
mgd Cy) ic acid. ere are pare, said the author, 

only two forms of known with to exist—one is the 
MT he her thc cos ous e sili 





MISCELLANEA. 
Or our four floating batteries two fare not yet completed for 


gea. 
Bz the sumbes of armoupsled ching afloat fourteen have iron 
THE number of iron-plated ships afloat is 34 ; there are also ten 


= th Yorkshire miners abandon their agitation for a rise 
in their 

THE Duke of Sutherland, accompanied by Mr, J. Fowler, C.E. 
is about to visit the Suez we J wt . 

Out of our thirty-four armour-plated vessels afloat thirteen are 
built on Mr. Reed’s plan and five gn Oaptain ¢ Cela! turret plan. 

Tue Prussians have dug 952ft. through the m of the 
Sperenborg in quest of salt, which they are said to be certain now 
soon to find. 

A MEETING has been held at Dublin for the purpose of forming 

permanent committee to carry out the proposed monument to 
| te Grattan in College-green. 

A VERY be seam of gas coal has just been reached, after 
three years’ et on theproperty of Mr. 3. Robertson, in the 
pariah of Carnwa' 

THE October sisertitien Hecla U. 8. SW tthe Breen: 
on. 162; of the Hancock, 20 tons 69 Ib iite Evergreen 

luff, 22 tons 941 Jb.; of the Knowlton, 20 tons 1396 Ib. 

Mr. HotmMan Hot is in Florence. He finds so m difficulty 
in getting his design for his wife’s mausoleum executed that he has 

en lessons in sculpture, and is carrying out the work. 


i death of Iu. Payl Huet, the well-known French landscape 
ter, is announced, He was struck with Ga lcierdey 
Phile at work before hig easel on a picture dé the coming 


exhibition. 

Mr. Cates Cusninc has started for New Granada to make 
arrangements on behalf of the United States Government with a 
view to the execution of a ship canal between the Atlantic and 
the Pacific Oceans. 

HOo.yYoxkg, ang ne ten paper mills in operation, turning out 
26 tons of p The largest manufactory of writing paper 
in the Ueied tot is said to be located in this place. It turns 
out 5 tons per day. 

THE new steel manufactory established last gem in Cplenge, 
is, we learn from the Chicago Railway Review, successful ope 
tion, having a capacity for turning out 2600 Tb. ¢ of steel daily. t the 
steel being of excellent quality. 

Mr. Mater’s great mortar, at Woolwich, having become dan- 

erous to visitors, through the decay of its bed and its consequent 

iability to fall, it was, on Monday, thrown down by the firing of 
successive charges of gun cotton. 

A TELEGRAM from Berne states that enormous landslips haye 
occurred at Ragatz, in the canton — J St. Galle, co: mpletaly block. 
ing up the valley and stopping the flow of the river which 

is in consequence forming a large lake. 

It is stated that a bed of coal which promises to be of immense 
value has been discovered in Mifflin Township, Cumberland Co., 
U.8. Owing to this discovery, property in the neighbourhood of 
the mine has of course leaped upwards in price. 

Tue extensive agricultural implement manufactory of Messrs. 
Picksley, Sims, and Company, at Bedford, near Leigh, was on Friday 
last nearly destroyed by fire. The damage, which i is covered partly 
by insurance, is stated to be several th of p 

Errorts are being made by the corporation of Oxford to get the 
Royal Agricultural Society of England to hold their annual gather- 
ing there in 1870. The Society held its first meeting at Oxford in 
1859, when a grand banquet took place in the Quadrangle of Queen's 
College, which is stil] available for the same purpose. 

Aw earthquake is reported to have occurred in Mexico. It took 
place on the 20th of December, and the area of the convulsion in- 
eluded the cities of Colima and Manzanillo. Several persons were 
killed, many houses were destroyed, and nearly all the buildings in 
both of the towns named were more or less damaged. 

Iy a recent discussion at Melbourne, before the Royal Society, 
relating to the South-American earthquake, it was stated that the 
great wave which rolled on the coasts of New Zealand and all the 

astern and southern shores of Australia on the 15th of August, 
| a have rolled over the Pacific Ocean in eighteen hours, or at the 

rate of 383 miles an hour. 

Four steam canoes, constructed at La Seyne, near Toulon, for 
the mail service on the Canal of Suez, have been accepted, 
and embarked on board the packet Télémaque for conveyance to 
Alexandria, They are built of mahogany, and furnished with 
awnings for the protection of passengers; two of them belong to 

M. de Lesseps’ company, and two to the Viceroy of Egypt. 

Mr. Lance, the English representative of the Suez Canal Com- 
pany, announces that the canal will be “‘ completed and open to the 

meral navigation of all countries on the Ist of October, 1869.” 
Th he width, Mr. Lange adds, will then be 100 metres (328 English 
feet) at the water he and 22 metres i English feet) at the 
bottom of the canal, with a depth of 8 metres (26 English 
feet). 

ANOTHER colliery accident has occurred in the neighbourhood of 
Wigan. Early on Friday morning it was found that a fire had 
broken out in the workings of one of the Rainford pits, and men 
were sent down to extinguish it. The flames, from some cause un- 
explained, suddenly came upon seven of the men who had seated 
themselves in their neighbourhood. Three of the men were killedand 
four much burned. The mouths of the shafts have now been closed 
to put out the fire. 

A MOTION was made on Monday before Vice-Chancellor Stuart 
for an injunction to restrain the directors of the London, Chatham, 
and Dover Railway Company from applying to Parliament for a 
bill to grant further powers to the company, on the ground that 
such a bill would so alter the rights of the debenture-holders and 
shareholders among themselves as to prejudicially affect the Metro- 
politan Extension shareholders. The directors undertook not to 
expend any of the funds of the company in applying for such bill, 
and also not to oppose any proper application which might be 
iw Parliament on behalf of the Metropolitan Extension share- 

ders. 


Or the ten war shi; pipe building, seven have iron hulls and are only 

artially armour-clad, viz., the S ultan, with 13 guns, tonnage 5226 
om -power 1200; the Captain, 6 guns, tonnage 4272, horse-power 
900; the Iron Dake, 14 guns, tonnage 3771, horse-power 
Audacious, 14 guns, tonnage 3774, horse-power 800; the Tavineible, 
14 guns, tonnage 3774, horse-power 800; the Vanguard, at 
tonnage 3774, horse-power 800; the Hotspur, 2 2 guns, tonnag' 
horse-power, ‘600. e Glatton, with 2 guns, has an iron hall, nil 
is wholly armour-clad. The Swiftsure and Triumph have their 
hulls of iron sheathed with wood. They are to carry 14 guns each, 
with a tonnage for each vessel of 3893; horse-power, 800 each: 
These ten ships represent in the aggregate "107 guns. 

Apvices from Labuan give at length satisfactory pros of the 
working of the coal mines at that island. After the break up of 
the China Steam and Labuan Coal Company the prope! nd, 
bought for a small sum by a few men of business in lan 
and placed under an experienced manager, pe ape 
being taken for the exercise of rigid economy. The Fete peng 
to that there is already a steady output of i Set 
j By attention is being paid at Singapore 











to it valuable ities for ons 

At thé come Yinne 9 vocking even on its m.# 2, Thal been 

brought to aremica laws over expenses. The latest accounts 
¢ the quantity available is practically in- 


confirm the 
exhaustible. 







: 
; 


a 


Sea oe 








See oe 








46 THE ENGINEER. Jan. 15, 1869. 
; memory ; chemists classify their Benzol is often sold under the name of benzine collas, for the 
ON THE ANILINE OR COAL TAR COLOURS. pawey hh oe Be yhoo ra be purpose of grease from wearing apparel. But let us 
By W. H. Perxrn, Esq., F.R.S, under three or four different ae only, and, ‘ore, re- | consider how benzol anna Rego ne st eee 
the “Journal of the Society of Arts.” lationship being once understood, with which it is associated in coal tar. first operation consists 
[Repronted from ournal of of ] in remembering their.names. ak in the coal tar just as it comes from the gasworks in large 
COAL TAR, BENZOL, NITROBENZOL, ANILINE, AND ANILINE PURPLE Amongst these products, and st the lower part of this table, you ee ues cr es eed lee he os 
08 MAUVE will observe a called “aniline.” This substance is of | made of old steam boilers; at first very volatile and light oily pro- 
In this short course of lectures it is my desire to before | great interest to one of the sources of the coal | ducts come over, and are collected their density increases to 
you a somewhat condensed history of the artificial tar colours. Aniline was discovered by Unverdorben, in 1826, such an extentthat they nolonger float upon water. These constitute 
matters generally known as the “‘Coal Tar Colours.” By amongst the products of the distillation of indigo, and from its | crude coal tar naph' The distillation is then carried on, and 
designation it is not meantjto im; colouring matters actu- of fi crystalline compounds with acids was called | heavy, or, as they are technically termed, “‘ dead ” oils, are collected, 
ally exist in coal tar, and may, ‘ore, be extracted from it, | * ” Afterwards Runge obtained it from the distillation a relduo of comtuon piteh being lft in the ail, This is gene- 
but that coal tar is the source of certain ‘products when | of coal, because it gave a colouration with a solution of | rally run out and casé into Eck conslintetaa totieton ts 
changed by various chemical processes, are capable of chloride of called it * ” or blue oil. Fritzsche, still | carried on after the dead oils have been obtained, when a mixture 
coloured derivatives. You will woes penis Tee eS Deen later, obtained aniline by the of indigo with hydrate of | of solid oily products distils, nothing but a kind of cake being left 
for us to consider the various means em to raw i behind. Thece latter substances, however, donct intenst us now. 


inaterials before giving our attention to colouring matters 
themselves, We will, therefore, at once proceed to the considera- 
tion of ‘‘coal tar,” its formation, and constitution. 

FIG.1. 





Coal tar consists of the oily fluid fo: by the destructive dis- 
tillation of coal, and is obtained as a seco! i 
manufacture of coal gas. iginally, 
to the gas manufacturer, and it was often a problem to him wha‘ 
he should do with it. I need scarcely say that this state of 
is now c In the gas works the coal is distilled in 
psoas agg ys ~. or sped They — made of 
clay or iron, and several are one or oven, 
is usually termed. Each retort is fitted with an iron mouth 
from which a vertical tube rises, the mouth-piece also 
door fastened with a cross-bar and screw. 

When in use these retorts are rapidly filled with coal 
of a proper scoop, and then the doors luted and fixed so as to 
air-tight, Distillation commences im 
re kept red-hot. The gas and other 
pass up the front vertical pipe (connected the mouth-piece) 
through a bend, and down into a long horizontal tube, called the 
” ee main.” Here most of the oily ucts condense, and 
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as they accumulate pass on with the gas down the main, 
and flow into a tank provided for their a oily pro- 
ducts constitute “‘coal tar.” The coal gas, leaving this tar behind, 


passes on to the condensers, and deposits a second but smaller 
quantity of tar, and is then purified and stored in the gas holders, 
The gas, however, does not interest us now. 

I am here distilling some coal in a small glass retort, the beak of 
which is inserted into one of the openings of a three-necked re- 
ceiver. The second opening is connected with ithe tube, so that 
the gaseous products may be examined, whilst the third 
one is fitted to a small bottle, in which you see we have already 
obtained a quantity of an oily fluid. This is our coal tar. 

Having now seen how coal tar is produced, we will consider of 
what it consists. Coal tar is by no means a definite body, but con- 
tains a great number of different substances, as a glance at the 
following table will show :-- 


TABLE L.—Products of the Distillation of Coal. 








Boiling 
Name. Formula. point. 
Centigrade 
Hydrogen oe. seep é0 ce 60 co 06} am — 
Marsh gas (hydride of methyl).. .. .. « | (CH;)H - 
pg rae ee (CoH s)H 65 
Hydride of octyl .. .. se «2 of of eo | (CgHp)H 106 
Hydside of decyl 1c sc co co co co ce | (Cy )H 158 
Olefiant gas (ethylene)... .. «2 0 of es Hy _— 
Propylene (tritylene) .. .. «2 ce +6 os C;H, — 
Caproylene (hexylene).. .. «2 9 se «+ | CeHig 55 
CEnanthylene (heptylene) .. .. «2 «2 oo | CrHi, 99 
Paraffin .. oc «0c of es cf 08 ef cf CH, - 
Acetylene... .. «se «oe cf cf ee co ce - 
WEE. co... <0 co co ce ce ce 66 80 CHa 808 
Parabenzol .. «2 ce oo ce co co ce | Colle 97°5 
Toluol + #8 #8 20 08 88 28 of 8 C,H, 110 
Xylol bo 00 ce ce ce 00 co co co | git 139 
Cammeh  .c ce ce ce ve ce to oe cs | Coe 148°4 
Cymeh co «co so ce 00 cf co co 06 CoH 170°7 
Naphthalene .. .. «2 «se «oe «+ oo oo | CypHy 212 
Paranaphthalene (anthracene) .- os «2 + | CyHy - 
Chrysen 1c os co ce ce ce ce oe cf C,H. — 
PymeE = s0 ‘cc ‘00 0s ce we of 40° Croll a 
Water ss oe oe oo oe a oe oo oe [Sep O 100 
Hydrosulphuric acid .. 1. «6 «2 oo oe a i 8 - 
Hydrosulphocyanic acid .. .. «2 «4 oe { (exy} 8 - 
Carbonic oxide .. .. «2 «os eco ceo eos 10 - 
Carbonic anhydride ., .. «+ «se o¢ «+ | COs ed 
Bisulphide of carbon .. .. «+ of e+ «+ | CS 47 
Sulphurous anhydride .. .. .2 «+ «2 ee | SO. - —10 
Acetic acid +. +s se ve ae oe oe oe | }QHO) f° 120 
Carbolic acid(pheno]l).. «2 «+ «os «8 oe (C ot Oo 188 
Cresylic alcohol (cresol) (C,H,) Oo 203 
Phlorylic alcohol (phlorol).. 2. «2 ss se {, H,)}° im 
Rosolic acid .. oc c¢ oc oc ce co oo | Cygklyg — 
Brunolic acid... .. «+ «+ «8 «8 «8 ef H —_ - 
Ammonia ., «6 ss «2 00 08 of of Hi} N —33 
C.Hs) 
Aniline .. .. ; ; bi 182 
Pyridine .. ° - | (C,Hy’N 115 
Picoline . . (CoH, 134 
Lutidine . oe oe | (CpHyy"N 154 
Collidine (C,Huy’N 170 
Parvoline.. > eo oe | (CoHyy”’N 80 
dine .. (Cc yn 211 
Rubidine . © «8 . (CuHy,)/"N 230 
Viridine .. cn (rH) 251 
Leucoline .. oe | (CoH 235 
Lepidine .. | (CigHe)”” 
Cryptidine .. os (CuHuy"N 
= oe . + | (C,H;y”’N 133 
ydrocyanic acid . . éw 265 











sul, of ammonium ; this was greatly improved upon 
Solan. ad a uhinne of toy Widel ioe and 
acetic acid, in place of sulphide of ammonium. 

This is a brief sketch of the history of aniline up to the time of 
the di mauve dye; it was then purely a laboratory 
product, was prepared in very small quantities at the time, 





SIeupe boss Gadrows of pesdasing natural eoguaie bosbeesetisealiy, 
wa: lesirous 0 ucing na y, 
and have in many instances caeeute. 3s it delle ing 
to solve one of these questions that I discovered the ‘‘ mauve. 
was endeavouring to convert an ial base into the natural 
alkaloid quinine, but my riment, instead of yielding the 
colourless quinine, gave a reddish powder. With a desire to 
understand this peculiar result, a different base of more simple 
construction was selected, viz., aniline, and in this case I obtained 
a perfectly black product; this was purified and dried, and when 
with spirits of wine gave the mauve dye. 

ou will perceive that this discovery did not in any way 
originate from a desire to produce a colouring matter, as is some- 
times stated, but in experiments of a purely theoretical nature. 

After showing this colouring matter to several friends I was 
advised to consider the possibility of manufacturing it upon the 
large scale, and was, eventually, induced to make the experiment, 
though, I must confess, not “without considerable fear of the 
— especially as my ae oy advisers ao oi me sapwens 

encouraging wares. starting manufacture the 

difficulty was to d ide upon the source from which aniline could 
be obtained at a sufficiently low price. It was at once evident 

indigo was by far too ly a product for this pu > 
Attention was therefore directed to the extraction of aniline from 
coal tar, but after very numerous experiments it was found that 
the difficulty of pa a not practicable 
to prepare it at a reaso ice from this product. ere was, 
therefore, but one source left, namely, nitrobenzol ; but to pre- 

aniline from this body necessitated the establishment of a 
new manufacture, nitrobenzol at that time not being a commercial 
article; and although it could be produced in small quantities 
without much difficulty, yet when tons were required at a limited 
cost many obstacles presented themselves. 

Havi ken of nitrobenzol, it will be necessary, before pro- 
coaiiten tecther, to tell you something of the body it is prepared 
from, and also how it is made in quantity. Nitrobenzol is pro- 
duced from a derivative of coal tar called l—you will see it 
mentioned in the list of coal tar products. It is composed exclu- 
sively of carbon and hydrogen, and is therefore called a hydro- 


Benzol was discovered by Faraday, in 1825, — before 
aniline, by Unverdorben. Its existence in coal tar was 
. Hofman Mansfield 
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30°8 dog. Cent, nearly 20deg, lower than’ water, and 

3 ,n 4 

inflammable, burning with a smoky flame. When ignited it oannct 
wa catingeiened by Sales, Sem eee aren Les Stas Its ur, 
when with air, is explosive. It is also very dense. i 
ies eae Soy you Ny Go ee Cony a Sead) sapeer 





run back to the apparatus. To illustrate this I will pour some 
benzol vapour into ee ee te ee ee ee 14ft. long, 
at the lower end of w! is placed a lamp. The vapour will be 
seen to run gradually down till it reaches the lamp, where it 
ites and instantly rushes back to the top of the One of 
most properties of benzol is, that cooled 
po pach lewd Bde aiken ead a 
a ee oy gebeoranchct amperage 

advan: when required in a very as 
i Roast Some when 











benzol in being less volatile; therefore, the is again dis- 
the first or more volatile ms onl collected f 

By ing this of fractional tion several 

times comm: benzol is me man employ 

stills of a ion, w! them to obtain a good 

product by a smaller number of distillations when treated 


with fuming nitric acid or aquafortis, undergoes @ 
change, At first the two fluids mix and become of a dark brown 
colour and slightly warm, in the course of a few moments red 
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fumes appear, and the mixture enters into ebullition. During th 
violent action the colour of the liquid becomes lighter and 
ultimately changes to orange. If water be now added to this pro- 
duct, the benzol, which is such a light body, will be seen to have 
completely changed into a dense y oil sinking in water. This 
oil is nitrobenzol. Nitrobenzol was discovered in 1834, by 
Mitscherlich. It solidifies into a crystalline mass at a temperature 
of about 3 deg. Cent.; its odour is like that of the oil of bitter 
almonds, and before the introduction of coal tar colours it was made 
in small quantities, and sold under the name of essence de Myrbane, 
for the purpose of scenting soap. 


Fic, 3. 
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Apparatus 
character has since been substituted for the cylinders. In Figs. 2 
and 3 you get a view of the apparatus now used in England for the 
This send eared | cast pots about 4ft. 
ee tus ists of large iron a, a, a, abou 

Gin. deep, and 4ft. Gin. wide, they are arranged in rows and pro- 
vided with stirrers ing from a shafting by means of bevel 
wheels. This arrangement will be seen from the section, Fig. 3; 
the covers of these vessels are also made of cast iron, and are in 
two pieces L, b’ (Fig. 3), of unequal size, provided with a tall rim, and 
80 that cold water may be kept circulating over their sur- 
face; assists in condensing the benzol, which would otherwise 
distil away by the heat of the reaction. Through the larger half 
of the cover the spindle of the stirrer c passes, and on account of 
the difficulty of keeping a stuffing-box in order when using the 
po emicals necessary in this manufacture a kind of water 
joint has been substituted. It is necessary that it should be deep 
and rather capacious, as seen at d. Instead of filling this joint 
with water, which would absorb the nitrous fumes and produce an 
i i ould soon destroy the apparatus, the joint is 
1; a cast iron tube ¢ passes through the lid to 
carry nitrous fumes; this is also cooled so as to condense any benzol 
vapour which may have ped the ling action of the lid; 
small pipes are introduced through another opening for the pur- 
pose of supplying the necessary chemicals. ides these there is 
a large opening f in the smaller half of the lid for the purpose of 
introducing any of the products, which may be added in large 
quantities at a time, At the bottom of these large vessels are 
openings for running out the finished product. 





FIC. 4 


The process of preparing nitrobenzol with a mixture of sulphuric 
acid and nitrate of sodium in place of nitric acid may be carried 
on very well in this apparatus, porn rer pee ey pee fs 
as 


care taken not to add too much nitric acid until the 
es begin to aj . After all the charge of acids has been 
added and the perfectly ceased, and the product drawn 
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charge been introduced a — of fluid will 
ve distilled over ; this is returned into the cy and the fire 
se the aniline distilled off. 

principal change which has taken place in this process con- 
sists in using high-pressure or superheated steam for the distilla- 
tion instead of fire, and working the apparatus by means of a 
steam engine instead of by hand. In Fig. 4 is shown a sketch of 
sn A mumaan now generally pl non for the preparation of 
e. 


You will observe that the stirrer, which is worked by bevel 
wheels, has a hollow shaft or spindle a, as seen in the section. 
This is ground to an elbow 6, connected to the steam main c, and 
held down by a screw, so that when the steam is turned on it 
passes through the hollow elbow down to the shaft, and then blows 
out at the bottom d among the products ; and in this manner the 
aniline is volatilised, and passes with the steam through the neck, 
e, and is condensed by a worm, not shown in this drawing. Aniline 
thus obtained is generally redistilled, and sometimes with a little 
lime or caustic soda, for the purpose of decomposing a body called 

ilide, which is often produced in the manufacture of aniline, 
especially if the operation is conducted over a fire instead of with 
steam. 


Commercial aniline generally appears of a pale sherry colour ; 
when chemically pure it is pe he ay but if kept long it becomes 
quite brown. It possesses a peculiar odour, which is slightly 
vinous when the aniline jis pure. It burns with a smoky flame, 
but is not very inflammable; its boiling point is 182 deg. Cent. One 
of its most characteristic reactions is its power of producing a blue 
or blue violet colouration with chloride oF lime, to which I shall 
again have occasion to refer. Aniline differs entirely from benzol 
and nitrobenzol, being perfectly soluble in dilute acids. This is 
owing to its being an organic base, and forming compounds with 
acids. Thus with hydrochloric acid it forms hydrochlorate of 
aniline ; with sulphuric acid, sulphate of aniline, Xc. 

We will now, ina very rapid and general way, glance at the 
chemical changes which take piace in connecting benzol with nitro- 
benzol and aniline. 

Benzol, as I have already stated, is a hydrocarbon, i.¢., a 
composed of hydrogen and carbon only ; it is represented by 

’ ¥ C, H, 
This is treated with nitric os fiw contains 
3 
The nitric acid acts upon the benzol and introduces its nitrogen 
and part of its oxygen, at the same time removing hydrogen and 
forming water. 
HNO, +0,H, =C,H}NO, +H,0O 
—— — e—--—Y —~ 


Nitric Acid. Benzol, Nitrobenzol. Water. 


Nitrobenzol, when treated with iron and acetic acid, is converted 
into aniline by the influence of hydrogen gas in what is termed 
the nascent state, or the peculiar condition in which it is when 
being liberated from a compound. 

This hydrogen unites with the oxygen of nitrobenzol and re- 
moves it as water, and at the same time two atoms of hydrogen 
combine with the deoxygenated nitrobenzol, forming aniline. 


O,H, NO, +H, =0,H,N+2H;0 
ee i A —— 


Nitrobenzol. Aniline. 

Having now seen the various operations which require to be per- 
formed for the production of aniline from coal tar, we are 
for the consideration of its coloured derivatives. We there- 
fore, a = once with thw ‘irst othe history af ihodisbo “the 
mauve dye.” ve given you the hi of its di ; 
I will now tell you how it is made. ee 

First of all aniline and sulphuric acid, in the proper proportion’ 
for the formation of sulphate of aniline, are mixed in a large vat 
with water and boiled until perfectly dissolved. Bichromate o 
potassium is then dissolved in a secon vat. These two solu- 
tions, when cold, are mixed in a third still larger vessel, and 
allowed to stand one or two days. In this way a large —— of 
a fine black precipitate is formed ; this is collected epan ow 
filters, well washed with water, and then dried. When dry itis a 
most unpromising sooty-black powder, and contains various pro- 
ducts besides the mauve; the most tro me of these is a 
brown, resinous product, soluble in most of the solvents of the 
colouring matter itself. 

At first this resinous substance was removed by digestion with 
coal tar naphtha previously to the extraction of the colouring 
matter, which was afterwards effected with methylated spirits of 
wine, and the solution thus obtained when distilled left the mauve 
as a fusible bronze-coloured mass, 

When digesting the black precipitate with naphtha or strong 
spirits of wine the operation had to be performed in closed vessels 
under pressure or in connection with a condensing arrangement, 
— —_ — = these hee omand solvents would have 

t, and great difficulty was experi in getting apparatus 
‘ectly tight, on account of the “‘ searching ” 7p soem " these 
uids. Substitutes had also to be found for the ordinary materials 
employed by engineers for making good manhole joints, and anum- 
ber of other matters which are apparently of but small importance, 
but it is remarkable the amount of difficulty and annoyance they 
caused. The method of extraction has, however, been materially 
improved upon by substituting dilute methylated spirits of wine 
for strong, as this weaker spirit dissolves not only a small quantity 
of resinous matter but all the colouring matter, so that the tion 
with coal tar naphtha is now found unnecessary. : 

The solution of the colouring matter in dilute spirit is placed in 
a still and the spirit distilled off, the colouring matter remaini 
behind in aqueous solution ; this is filtered and then ipi 
with caustic soda. It is afterwards collected on a filter, washed 
with water, and drained until of a thick pasty consistence, and, if 


, dried. 
The solid mauve dissolves very freely in its of wine, forming 
an intensely coloured solution ; it is waleble to a small extent 
in water, but the aqueous solution on cooling forms a kind of 


elly. 

’ The formation of the mauve or aniline le a te action of 
bichromate of potassium w sulphate of aniline is a of 
oxidation, and since the publication of the original tion at 
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the Patent-office a great number of patents have been taken out 
for the preparation of this colouring matter, in which the bichro- 
mate has been replaced by other oxidising agents, as peroxide of 
lead, permanganate of um, peroxide of manganese, chloride 
of lime, ferrocyanide ium, chloride of copper, &c.; but I 
need not make any ial remarks upon these various 

as experience has shown that bichromate of potassium asalt 
aniline, the reagents first proposed, ad 

fies, and ese new menaty wnioseenlly cugtiyel Sir the progesntion 
Sager yee The next best process appears to be that of 


g 


cially with respect to its power of 
I will now endeavour to give you some ppro: 
of the various ucts we have considered obtainable from 
100 Ib. of coal, and for this purpose I give the following table with 
their respective weights:—Coal, 100 Ib. ; coal tar, 10 Ib. 12o0z. ; coal tar 
=i benzol, 2}oz.; nitrobenzol, 4}0z.; aniline, 2joz.; 


mauve, 

You see the smallness of the amount of colouring matter ob- 
tainable from coal or coal tar ; but there is fortunately one thing 
which, to some excent, compensates for this. and that is the won- 
derful intensity of this colouring matter. I will illustrate this 
remarkable fact. I have here a large carboy containing nine 
gallons of water, and will now add to this a solution containing 
one grain of mauve, and illuminate the liquid with the magnesium 
lamp, and you see the single grain has coloured this large bulk of 
water. Agallon of water contains 70,000 grains, therefore nine 
gallons contain 630,000 grains. This solution, then, contains only 
one of mauve to 630,000 of water. 

I have now shown you the manifold operations which have to be 
performed before we can derive the mauve from coal tar, ani have 
also mentioned a few of the obstacles which had to be overcome 
before its manufacture on the large scale could be accomplished. 
We have thus laid the ground work of our subject, and in our next 
lecture I hope to tell you a little more about mauve, and then give 
an account of the many other colouring matters of which it may 
be considered the parent. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





COMMUNICATION BETWEEN RAILWAY GUARDS AND STATIONS 


Srg,—Mr. Astrop’s suggestion, you very rightly observe (in the 
foot note attached to his letter in your recent impression), is not 
“ strictly novel,” and not only was “‘something similar proposed 
years ago,” but something much simpler than that proposed by 
your correspondent was actually brought into operation. 

On the London and North-Western Railway what is known as 
the block telegraph system of signalling has been at work for some 
years in certain districts, and is now being rapidly extended 
throughout the entire main line and the more important branches. 
The rules for working the signals under that system are, I doubt 
not, so well known to most of your readers that a recapitulation 
of them would be superfluous; the object of this letter is more par- 
ticularly to explain the means by which a communication can be 
and is established when necessary between guards and stations on 
the North-Western system. The readiest and easiest way to ex- 
plain the method of establishing this communication is to quote 
verbatim, the rules of the company relating to the subject at issue, 
which are as follows :— 

“The twolowest telegraph 
wires are the train tele- 
graph wires, and are fixed 
one on each side of the tele- 
graph pole, the wire on the 
down line side of the pole 
being the wire for the down 
trains, and the wire on the 
up line side that for the up 
trains. Certain telegraph 
poles have a special de- 
scription of insulator be- 
longing to these two lower 
wires, with a loop of wire 
joining them, as shown in 
the sketch. 

Should a train break down 
and obstruct the line the 
guard or brakesman must 
immediately proceed to the 
nearest telegraph pole 
having these loops, and 
break the small spiral wire 
of the loop or loops re- 
ferring to the line or lines 
obstructed. He will thus give notice of the obstruction to the 
stations on each side, so that all othertrains will be cautioned. 

The guard will not, however, neglect the usual precautions taken 
in such cases to stop app ing trains as set forth in the com- 
pany’s rules and regulations, 

Before the train starts again on its journey the guard or brakes- 
man must make good the broken loop or loops by securely twisting 
together the broken ends of the iral wire or wires. He is 
also to leave a written notice at the first station, that the station- 
master may report the fact at once, in order that the wires may be 

ired in a permanent manner. f 
very derangement of the wires or apparatus is to be reported 
in the same way. . 

Should an engine travelling without a train come to a stand 
the fireman is to perform the Suty pointed out for the guard. : 

If a needle suddenly becomes vertical, showing the “line 
blocked ” si it must be taken to mean that the wire has been 
disconnected by the guard of a train travelling upon the section as 
an intimation that the line is “‘ blocked and impassable,” and the 
driver and guard of any succeeding train must be informed ac- 

ingly during the continuance of the block.” : 

All add to the foregoing, to render the explanation of the 
system perfectly clear, is that there is in each signal box or tele- 
graph station (which are generally about two miles apart) separate 
instruments for the various lines; by each needle attached to 
these instruments three signals can be given, viz.:— 

Needle to the left: ‘* Train on line.” 

Needle to the right: “* Line clear.” : f 

Needle vertical and unmovable : ‘‘ Line blocked and impassable. 

The peculiar description of insulators, as per accompanying 
sketch, are fixed on every alternate telegraph pole, so that the 
guard has very little distance to run in order to effect a communi- 
cation. 

This method of establishing a communication between guard and 
stations has been in operation ten years or more, and been found 
n practice to be perfect. Loco. 

Orewe, January 7th, 1869. 





POLE AS FIXED ON UP SIDE OF LINE. 








enginee: mg the 18th of December last 
Srm,—In an engineering journal of the o mber 

(1868), under the head *‘ in Steelmaking,” the charge 
is made, in unmistakable terms, that the bars of steel-iron and 
of steel made at ley Mills the Heaton patent process, 
in the of Dr. Miller, V.P.R.S., and of myself, upon the 
10th of July last, and which are those which were first tested as to 
by Mr. Kirkaldy, and which are referred to in the preli- 
minary re of Dr. Miller and myself addressed to the pro- 
prietors of the Heaton patent, were bars not made by the Heaton 
process; pet thst, instead, Mr. Kirkaldy had been supplied with 
‘bars of brands of iron and steel made by other processes, 
but represented as nitrate steel,” and that hence Mr. Kirkaldy’s 
proofs were worthless, as having been made upon bars of the origin 
of which he knew nothing, as to which origin a disgraceful 
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fraud had been perpetrated, to which it follows that Dr. Miller 
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and myself must have been privy, if not, indeed, the actual perpe- 


The following are a few of the more méterial passages from the 
He ena aa triven hard, and 
oe , Hea has no t striv and pecu- 
nary ue at feats, hs Uber thin Be all-im taht. Yet 
of fraternity of inventors mae not appear to be 
one whose statements are more oi fon than his. It 
would appear that he, and one dr two oth © have lent their 
names © hile prowl, are either uncorscio ing themselves 
or, what is fir worse, wilfully deceiving others. We confess that 


we cannot believe that the specimens of so-called Heaton me’ 
tested by Mr. Kirkaldy, with such good results, were ever made 
the Heaton J arsed at all, 4 matter upon which Mr. Kirkaldy 
tiself, a gentleman of the highest character, has of course no 
itive knowledge. The highest chemical authority in the king- 
om, Professor Miller, doy the Heaton metal, from sam- 
ples taken by himself + froin Mr. Heaton’s converters and 
rolling mill, and has found, as was to have been expected, numerous 
impurities,” &e. 

It in no way adds to our confidence in the Heaton process to 
find it championed almost alone by an eccentric and crotchety 
ne per engineer—a notorious partisan, and one whose wholesale 
blundesin , albeit that he has a dash of cleverness, has made him 
the laughing-stock of the better-informed portion of the profession. 
A man of infinite pretension, boasting a tail of forty-two orna- 
mental initials at the end of his name, liking nothing so well as to 
hear himself talk and to see himself in print, he has, nevertheless, 
been identified with engineering mistakes and with professional 
blundering, in debate and ta type, which deprive his mere opinions 
of nearly all importance, and even his circumstantial statements 
of much of the valueewhich might otherwise attach to them. It 
goes for nothing with us when such a partisan flies in the face of 
all chemical authority, and especially when his statements are un- 
supported by the commonest probabilities.” 


opinion 
stitution of other 
steel :— 
Reports oF Mr, Davip KIRKALDY. 
Certificate of Identification of Rosenr Mauer, Esq., F.B.S. 
ter-chambers, Victoria- 





7, Westmi 4 
street, 8. W. 
Cleveland and Stanton Iron. 
I certify that certain round rolled bars of Heaton’s patent steel- 
also certain bars of rolled cast 


iron, marked and numbered, and 
cael and square bars of tilted cast steel, also marked and num- 
bered, were made on the 10th day of July, 1868, at Langley Mills 
Steel Works, by Mr. Heaton’s patent pr , in my p 

and in that of Dr, Miller, Vice-President Royal Society, and 
Assayer to the Royal Mint (except in so far as that Dr, Miller, 
through illness, was unable to wait for the ‘* pouring” and tilting, 
&c., of the cast steel), that the whole were made from a mixture 
of equal weights of Claylane, No, 4 (Cleveland’s) pig iron, and of 
Stanton (BBB pig) Northamptonshire iron, treated in Heaton’s 
patent converter; and that the above bars of steel-iron and of cast 
steel were forwarded thence, in cases under my seal, to Mr, Kirk- 
aldy’s Testing Works, London. ThatI there identified the said 
bars when taken out of the cases in my presence, and that certain 
of those bars were tested before me, as to breaking strain and 
amount of elongation, by Mr. Kirkaldy, and that the results of 
such testings are those referred to in my ‘* Preliminary Report,” 








* Above all, are not the ‘Heaton’ bars, as tested by Mr. Kir- 
kaldy, of selected brands of iron und steel made by other processes 
but represented as ‘nitrate steel?” These questions cannot long | 
remain unanswered.” | 


I quote above a mere sample of the choice Billingsgate with | 
which everything and every person in relation to the Heaton steel | 
process have been habitually assailed in the journal referred to, in | 


support of the rival Bessemer method—of which that paper is the 
reputedly interested organ—in order that disinterested persons 
may judge of the animus with which this disgracefally arrogant 
and unfounded accusation has been levelled against myself and 
Dr. Miller, and, indeed, all concerned with the Heaton patents. 


dated 12th September, 1868, addressed to the proprietors of 
Heaton’s patents, and printed by them, 
(Signed) Ropert Mazet, C.E., F.R.S. 

October 2nd, 1868. 

The specimens taken on the 10th July by Dr. Miller—and at the 
end of the day (after his having had to leave through illness), by me 
for hin—were all transmitted to him under my seal also. So that 
whatever impugns the authenticity of the bars tested by Mr. 
Kirkaldy equally impugns the analyses of Dr. Miller, 

The testings referred to are comprised in my Report A. 
(Signed) Davip KreKA.py. 


Report A.—Results of Experiments to ascertain the Tensile Strength, dc., of five Bars of Cast Steel, Tilted, and jive Bars Steel-Tron 
Rolled, received from Langley Miil Steel and Ironworks, near Nottingham, 5th August, 1868. 


















































Original. | Ultimate stress. Fractured. Extension in 10in. | 
= | Appearance 
Test No.| Description stamped. Bed ae Difference. | of 
Size. Area. | Total. E Sdetnal oe of ize. | Arca, |_——__——_——_| Inch.| Per cent. fracture. 
| i | Area.| Per cent. | 
Cc Cast steel hammered. lb. Ib. lb. | Tons. | 1 _ | 
1082 “4" 8 8a 3 *74 X ‘73| 540 | 57,567 | 106,602 69 < °€8) “459 | “O71 | 13-1 1°37 137 | Granular. 
3076 | «5" S8ES 1 +98 xX -96 | 911 | 93,480 | 104,654 ‘91 X89} “810 | -181 | 13°9 112 2} exes 
1075 | “4" e823 1 97 X -98| -03t | 86,210 | 92,599)95,014 | 42-6 |-92 x ‘oH 837 | 094] 10°159°3 | 0°56 5657°7 | a 
1084 | “6" ena 2 (°72 X ‘74| +533 | 49,195 | 92,298 70% °72| -504 | -029| 5-4 0-49 4 °\ “ 
1077 | “6" S°ER 1 | -97 XK -99| -960 | 77,680 | 80,916 95 X97} 921} 039} 4.1 033} 33 . 
Steel-iron rolled. Diameter. | 
a : +39 . 5-3 5h 5-5 Fibrous 
1090 | “5K"B BF. 1 96 | -724 | 87,410 | 51,671 71 | +396 | -323 | 45-3 255 | 25°5 (peculiar) 
2,&3 " av mY 
1092 “7K"S e¢ 41 "95 | 709 | 86,610 | 51,636 . 72 “407 | +302} 42°6 2°36 23°64 5.. ” 
19 | “4X%" G85 1 96 | 724 | 87,305 | 51,5277 4468 | 23°) 77 | «306 | e308 | a5-3¢ 4) | ong) 2542 
yes | 3K" HOSE 1 96 | °724 #7160 51,326 ‘71 «| *396 | +328 | 453 2°69 | 269 fe 
1091 | “6xX"S $21 96 | -724 | $7,055 | 51,181 73, «| 418 | +306 | 42-2 245) 24-5 ‘4 























RosEert Mauer, Esq., C.E., F.R.S., 7, Westminster-chambers, Victoria-street, 8.W. 
Testing and Experimentiig Works, The Grove, Southwark-street, S.E., 7th September, 1868. 


DAvip KIRKALpyY. 





* This refers to the case having been partially shattered upon the railway in carriage to London. 


I have felt, Sir, and still believe, that my own position and that 
Dr, Miller's enable us to have passed Wy in silence these 
llous mis-statements, that we could Well afford to treat 

them bony Yee scornful contempt their author merits. Friends, 
however, have suggested to me that this refutation was due, if not 
to ourselves, then to the owners of the Heaton sgetente, whose in- 
terests have been thus attempted to be damag 

Within a few days I believe, the reports of Mr. Kirkaldy’s test- 

ings of the steel-iron and steel made from Baron D’Adelswiird’s 
Longwy pig iron (closely resembling Northamptonshire), and of 
various others sent over and converted at Langley Mills in the pre- 
sence of the French Commission, will be published, with the 
attestations, of the same nature as mine above, of Baron G. 
D’Adelswiird, ingenieure, Mons. Thieblemont, mepsionts, and of 
Mons. Gruner, the well-known metallurgist, of the Ecole des Mines, 
that the bars made in their presence were those sent to and tested 
} ea Kirkaldy. ‘Will it be affirmed that these too are elaborate 
uds ? 


In conclusion, Sir, permit me to say that Iam no “champion” 
of the Heaton process, that I have stated nothing with 


| respect to it but what JZ know to be true, and that I 
have no interest whatever in its advocacy. So far from 
either, I. myself or Dr. Miller having been engaged to say 

| smooth, things of it, or give the weight of our respective names to 

favourably-coloured conclusions as to it (and all who know us, 

know well how such a suggestién would have been received by 
| either of us) our instructions were to examine for ourselves, into 
| every part of the Heaton process to be conducted before us at 
| langiey Mills, and to report fearlessly opd faithfully as to it—the 

truth, the whole truth, and nothing but the truth, as in our 
| judgments, and for the guidance of our clients, as to whether or 
| not the Heaton methods warranted their investing their money in 
them, as they have since done. 

We have 80 reported respectively, and it argues well for the 
justness and ‘value of our ps ten es when the organ a ri 
method of steel making, as a last resort, takes to personal calumn: 
and falsehood. I ask you, Sir, to insert this statement, for 
would not condescend to make any reply in the pages of the 
journal whose statements I have thus had the unpleasant necessity 
to advert to, RoBeRrtT LET, F.R.S. 





THE STRAITS OF DOVER. 

§1rz,—The interest which attaches to everything connected with 
the proposed Anglo-French intercommunication across the Channel 
will increase as | eed of the undertaking becomes more 
plainly demonstra 

Already the assumed absurdity of the project becomes less 
and less insisted on, and the public begin seriously to hope that 
something can be done to unite by rail these two great nations in 
a bond of peace and unity of interest by means of engineering 
enterprise. . 

As a Cinque Ports’ man and a sailor I know “‘every inch” of the 
ground over which any works of the kind must pass, and as a prac- 
tical geologist I know intimately the nature of the ground through 
which a tunnel would haye to be carried; indeed, in justification of 
my troubling you, I may at once state that I, with my eldest son, 
have spent some years in examining certain beds of the cretacious 

pe 2 per marearen, had my ay eae, drawn to 

e and hydrologi uestion of the ning u 
of the Stenits of Dover, and the. immediate causes thereat, seh 

Of the various plans now in agitation I think your able corre- 
spondent, ‘ B. O. W.,” has nearly disposed of that which relates to 
oN % +: st ould, I should 

© seaman, no geologist, no marine engineer, wi ge 
think, seriously advocate an embankment. No one who knows the 
Straits of Dover and the Downs, and the enormous traflic which 
sometimes crowds the agp ra shipping of all nations, would, 
I think, approve of an kment, unless he altogether over- 
looked the pobabiliay of 1@ increase of the mamsbor of casualties 
it would cause, and its impediment to transit; much less would the 
sol ( to restore the high sea level which once existed, 
and le records in the hd ay ee gy banks of the 
ae oA Nldes eedles, Dorsets and the coasts 
e e, 
The Lapa dave vr of all above-ground means of traffic 
would be a ted ferry; it gas ite Wad cheaters 


the er, but the Straits of Dover in win’ 
muUchimprov ts upon the 

A be objectionable, 
oe ees 
when seamen 
cesar 


let us only call to mind what has at various times occtrred at the 
Dover pier works. How often there has the most forbidding 
masoury of granite been swept away like cinders before the surf ! 

Anything beneath the surface, and resting on the bottom, is 
equally unadvisable, for there must be ventilators rising above the 
sea level, and the whole must be across a strong flood or ebb-tide in 
@ comparatively narrow strait, running nearly three and a-half 
knots an hour. 

We seem, then, to be driven to the consideration of a tunnel 
under the sea bed; and in this project we avoid many difficulties 
of one sort to encounter those of another eet but I would 
mention that while os r are insurmountable, the skill and 

severance of Englis atid French engineers would overcome the 

tter, 

And now arises the question of site; and as difference of opinion 
will be found herev) I would ask permission to point out a few 
prominent facts, which do not as yet appear to have been suffi- 
ciently set before the public, ays 

The choice of site is most important, as it is fortunately the 
most easy to determine. 

There are at present two distinct plans for tunnelling under the 
Channel bed; one is to carry a tunnel from just westward of the 
South Foreland light across to about a few miles westward of 
Calais. This would necessitate the erection of strong and huge 
obstructions just. where we need all the sea room possible for safe 
passage into the Downs, The entrance to the Downs is already a 
cause of sufficient an: in thie ther, on t of the 
dangers of the Southsand Head of the Goodwin. Would sailors, or 

wners, or underwriters, like to see such dangers increased by 
other impediments to naviga such as ventilating shafts, placed 
just = As 4 ped of the its and fairway? The melancholy 
results wo t+ whereas now a passengers striking 
Se ot ae 
few hours, in the 8 against a bri pier or 
funnel shaft, death and destruction would be instantaneous. We 
must avoid, then, the chance of increasing the number of such 
casualties, anne Gress net Teuek laser anees Ser gallows just where 
Channel fogs would so successfully assist in rendering accidents to 
= vert seth Inaatn into ad 
we can con 

should do and it is from a conviction that 

done that I offer my humble experiences, 





to seamen we 
may really be 








wigaTax Bromrar of Deseber 18h your intr 
exception to some a 


deference and ey oman But the question is a 
national one; large sums are to large interests are at 
stake, and it should be viewed in every ble 

Professor Beckett gives an a series of strata found at 
Calais in 1842, show at Byers wt cede npeneedrm 
came w yards consis 
of loot turtiary Ged Gf Salis BMein ini, tad 


Now if Sa rend oy Se t 
some five years attempt to erect a 
ight there, chulk-was found &f sous BOR. below lo Oui eat. 
spot is about twenty 
iSite wed Sg 
} al order 
appears cf me that it would not be adeisable for engineers to rely 
too much on the professor’s Bes | eager that the continuity of di 
may be conveniently condu n pretty strict concordance wit 
the geological strike of the connected strata, like the usual levels 
in collieries. The question for us is, will the strata be found to 
be connected or disrupted ? 

I fear no reliance can be placed upon assumed connections or 
continuities of strata lying near the neck of the Straits of Dover ; 
the very terms used in describing the upper eighty yards of sand 
at Calais incline me to suspect that before the widening of the 
straits the pent-up waters of the Channel flood submerged at 
each tide the site of the present town of Calais as it did that of 
lower Deal, on the opposite coast, before the terrific gale in A.D. 
1095, burst through and cleared a wider passage inside the Good- 
win, and left that large estate a barren and submerged sand as at 
the present day ; so that the confused interminglings of clays, 
greensands, and pebbles, may possibly be only the debris of water 
action at a well ascertained period within human records, 

The main reason Why we should suspect all this locality is of 
course the well known geological fact that the projected line of 
tunnel from the South Foreland to Sangate lies just on the rim 
of the disruptions that were caused by the great and singular up- 
heavals which exposed the wealden beds of Kent and Sussex. 
Therefore a tunnel placed near Calais would probably run through 
disruptions of chalk and greensand, which would be avoided by a 
tunnel placed a few miles further southward. There would be 
more chance of our having to drive through a continuous bed if 
the tunnel be worked between Folkestone and Cape Grinez than 
through any continuous bed further north ; there would be less 
chance of having to perforate disrupted strata near the Varne 
than if the same were attempted through the possible debris of 
the rim of the upheaval. We know from a consideration of the 
peme of the anti-climal axis that this rupture extends to New 

ulogne ; it requires special care to ascertain its northern limit. 

I am the more strongly moved to speak of this from the cir- 
cumstance of my having given great attention to the question of 
the gradual opening of the Straits of Dover. Indeed, in 1864, the 
following appeared among my opinions published in the “‘ Mutual 
Magazine,” page 267:— 

“It requires but little to convince us that the encircling of the 
wealden, &c., by the chalk (in Kent and Sussex) was once un- 
broken. The mid-channel shoals, known as the Varne and 
Ridge, will be either ruins of greensand, or chalk,” &c. . . . . 
To render more plain the cause of the peculiarity of beds of 
different depths appearing at the same surface-level, imagine the 
end of a boiled egg to represent the upheaval referred to-- the 
white of the egg being the chalk, and the yolk the wealden, &c., 
and the cutting off a horizontal slice through both—we see the 
wealden surrounded with the chalks.” . But I said the 
main consideration with us is (and this isa most important con- 
sideration for engineers at the present time, when it is proposed 
to tunnel the straits), that this eaval of strata in Kent and 
Sussex had, previous to what may be ¢alled the lagoon period, most 
aera f so violently disrupted the solid chalk rim of the inverted 

i Kong ott | sseX, o— to -_ a a it, as to have im- 
mensely i etration of the and thus 
formed the Straits ot Dover OF course, this baring been once 
effected, the heaving-wp Of Uke tide Would probably have dimi- 
nished, so that the gigantic visi! 


of France, were formed Before 
Now if Varne and Ridg id prove to be the debris of upper 
hiet ae of erent thickness it, the Isle of 








greensand or chalk, 
beds of greensand, 


Wight, or, what wor id , the wealden iti Possibly, 
what Mr. Austen, in INGINEER Of December calls clay 
may be really some of elay beds of Black Gang Chine, or 


Atherfield series. 


It would appear, ti hat on logical grounds the site pro- 
posed by Mr. W. A fatter Stranger to me) Would have 
advantages over the one the South Foreland, not only 

an : - 





as avoiding the build ons to shipping fi mid-channel, 
but as really conve existing dangerous into a well- 
lighted partial refuge, ‘and permanent ventilator. I beg to 
add that in 1848, assis y eldest son, I carefully measured 
all the (about sixt the upper greensand at Bonchurch 
and Niton, and also the lower greensand, between Niton 
and Black Gang Chine, have not been published. O 
course the exact m useless at Dover, beeative the 

eensand varies 80 ess, but relatively they would 

valuable, and ve noted the principal fossils 

which are found in €a\ 

If a copy of these would ‘be any assistance to contractors and 
engineers generally, while the question of tunnelling the Straits 
of Dover is under consideration, I shal] be happy to send them to 
your columns for insertion, with some further remarks on the pro- 
ject in question. 

January, 1869, 8. M. Saxby, R.N. 


DE-SILVERING LEAD BY THE ZINC PROCESS, 


Srk,—With reference to your review of Messrs. Crookes and 
Rorig’s translation of Professor Kerl’s ‘‘ Metallurgy,” I quite agree 
with your remarks that we English are lamentably deficient in 
scientific treatises on this subject, but at the same time would ob- 
serve that there has been a great deal done in this country during 
the last twenty years in the way of improvements upon known 
metallurgic operations, and also in the introduction of new pro- 
cesses for the treatment of metals, alloys, &c., some of which our 
continental friends are cither ignorant, or for which they put ina 
claim for priority of invention which does not belong to them. It 
is bat just that honour be given to whom honour is due—fre- 
quently the only reward an inventor gets. For example, 
the method of separating silver from lead by the use of 
metallic zinc, claimed for Karsten, was discovered, more 
than twenty years ago, by Alexander Parkes, of Birmingham, 
who was the first to o the fact that zinc, having a ter 
affinity for silver than lead, advantage might be taken of this in- 
teresting reaction to eliminate these metals much more rapidly 
and economically than by the Pattinson or any other known 
method. At this time nothing was known of Mr. Karsten’s ex- 
periments. More than sixteen years ago Mr. Parkes took out 
several patents for the application of this fact to the separation of 
silver and also gold from plumbiferous alloys by the use of zine, 
and the after separation of the zinc from the silver by means of 
distillation, by which the silver was left ready for the cupel. 
This invention was adopted and practically carried out by one of 
the largest smelters in this couatry, by whom it was called the 
de-silverising process, from its extreme i i of 






ih thic’ 
I 


‘ and rapidity 
operation, as much being accomplished by this plan in a few 
minutes as it would take hours or days by the Pattinson process. 


To Mr. Parkes, therefore, belongs the merit, not only of being the 
first to discover this beautiful reaction. = alse its 
in asa ona scale, A. P, 
Jan. 12th, 
(For continuation of letters see page 54), 
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Jan. 16, 1869. 
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LIVERPOOL. 
No. V. 

In g the conclusion of the historical portion 
of our iption of the port of Liverpool, struck, as our 
readers cannot fail to be, with the rapidity of its increase 
in engineering facilities for the prosecution of trade, we 
have selected two subjects, an engraving of 1728, and the 
ito sees Eon of the entire system of dockworks on 
both of the river, and now give a lithograph embrac- 
ing both these subjects placed in juxtaposition. . Typical 
in themselves of the condition of the port at periods of 
less than 150 years apart, they form a tangible illustration 
of a development of engin “ey werk brought in to the 
-aid of the ordinary business of commerce quite unparal- 
leled in the world’s history. It is true that the rate of 
increase in population, great as it is, has been exceeded 
cm the last two or three decades by some of the won- 
derful western cities of the States, such as Cincinnati and 
Chicago; but population and commerce in that great coun- 
try far outstrip what we would consider reasonable facili- 
ties for conducting the latter, and these great American 
centres, being for the most part river ports, possess by 
nature many of the facilities which it was ne to 
develope artificially in Liverpool, and consequently, though 
their populations and commerce may hereafter exceed that 
of our own northern emporium, it is improbable that they 
or New York will ever be as remarkable examples of fine 
engineering works of construction. If we now look on 
this picture and on that we find, as we have already stated, 
that about 1728 Liverpool was en in the construction 
of its third church, and had just completed—1720—its 
first dock, whose sill is still the datum to whith all tidal 
levels refer, and is preserved on a tide gauge}jclose to the 
entrances to the Canning half-tide dock. Atthat time the 
gross income of the corporation, the town dues, aud the 
harbour dues, barely amounted to £2300 a yeat—a sum 
nearly double that available at the commencement of the 
century. This, it must be understood, was the then gross 
revenue of the town previous to the subdivision of its 
interests under the management of the corporation and 
the Mersey Docks and Horboer Board. At present the 
net income of the latter commission, with which alone we 
have to deal, ¢.c., their income from harbour, dock, and 
anchorage dues, alone amounts to £750,765 a year, and 
< income, including some rents of property and 
mi eous receipts, make up nearly another £100,000 a 
year. The tonnage entering the port in 1728 amounted to 
about 18,500 tons carried in 370 vessels, whilst the 4 
entering the port for the ending 1868 amounts to the 
total of 5,497,924 tons carried in 20,218 vessels, Eleven years 
were occupied in obtaining capital for and constructin 
the old dock, which contained an area of nearly three an 
a half with 657 lineal yards of quay space. The 
total area of the Liverpool docks and basins at present, 
irr ve of graving docks and gridirons, amounts to 
421 acres, with a quay wall face of ong Sn miles in 
aan vanes, ah os wi warty the aie ne 
gether su and we mn 
tween the old time and the new no further, but will si 






































annex the following statistics relative to the present doc 
area and modation in the port before entering on 
illustrated descriptions of the more important and in- 
teresting of the recent works :— 
Liverpool Docks. 
sc. | ° 
e§ ibe . 
oh EB. sé £ 8 
eso 38 cal 3S 2 
Liverpool docks. © 3 ifedi & +a 
383 . = 2—| s =a 
eas ec lifes] s =% 
SESf | @ (223) & 
yy A} 
ft. in.) ft. in. ft in.jacrs yds jmiles yd, 
North Carriers’ Dock .. |West 40 0} 6 O (87 O| 23428) 0 G41 
South Carriers’ Dock .. |West 40 0} 6 O &7 O} 14515) O GIS 
Canada Half-tide Dock .. [West 60 0| 7 9 |98 0| 8 4380] 0 408 
Ditto... .. o- «o» eo (South 80 0| 7 9 |28 0 
Ditto (lock 110f long) .. |N. West 32 0| 6 0 98 0 
to, ‘o oe e+ oe 8. West 20 0} 6 O i28'0 
Canada Lock (498ft. long) | 10 0} 7 9 |98 0! 13479] © 487 
Canada Dock .. .. «. S.East 50 0) 6 6 [29 0| 17 4043] 0 1272 
Ditto .. oo ws oe o» S. West 80 0} 6 6 |29 0 
Huskiseon Dock .. .. —--|—— |——| 14 3457] 0 1039 
Huskisson Branch Dock | —-|—= |——| 7 592] 0 910 
Huskisson Lock (338ftlong)|East 80 0| 6 6 {88 0| 0 4682] © 342 
Dito 2. oe oe oe oe |West 45 0} 6 0 (26 0} 0 3650) © 330 
Sandon os so oe (West 70 0] 6 G |3011 | 10 160] 0 847 
Wellington Half-tide Dock East 7 0| 6 9 {30 8] 3 813} 0 400 
WUD ce ce oc we 0c [Wa $0 0} 6 6 | O 
Wellington Dock .. .. |West 70 0| 6 6 /31 0| 74120) 0 820 
Bramley-Moore Dock .. |North 69 6| 6 0 |26 0| 9 8106) 0 935 
Ditto... .. s. vs «+ (South 60 0] 6 O 126 0 
Nelson Dock .. «. o» |South 60 0| 6 6 Hee 0| 7 4786) 0 83 
Stanley Dock .. «. «+ |West 51 0} 56 8 |29 0} F 120) O 753 
wan Re erin tach ot Canal 18 0} 2 6 bot 0 qi 
pot = ganar } West 18 0] O.D.8. |26 0| © 920) 0 110 
Collingwood Dock .. .. (West 60 0] 9 6 (296 0] 5 244) 0 553 
Ditto .. ss sw» o» «+ |Canal 18 O| 2 6 ie 0 
Salisbury Dock+. .. « |2(N. 60 0| GM [26 O| 32146) 0 406 
Ditto .. sv ss oo o |e %S. £0 0] 611 {26 0 
These co ++ os se of |*(Lock16 0} 2 6 J26 0 
—_ ems North 45 0| 4 9 {26 0] 41056] 0 901 
Ditto... ». .. «» os |Sotth 45 Of 46 [96 6 
Clarence Half-tide Dock |West 560 0| 5 0 26 8 | 41794] 0 635 
Clarence Dock... «. «. |West 47 0| $8 2 |96 0} 6 2781 0 914 
Trafalgar Lock» .. .. [North 45 0| 6 7 |2310| 02937] 0 956 
Trafalgar Dock.. .. .. |North 45 © 6 7 |2111!| 6 4546) © 764 
Victoria Dock .. .. .. [North 45 0/ 411 [2111] 5 3559] 0 755 
Ditto... « wo» «o. »o. South 50 0 6 6 [26 0 
Waterloo Dock.. .. «. |South 60 8 © |92 1] 32146) 0 533 
Corn Warehouse Dock ., — 60 s 8 0 (22 1) 2 3875) 0 506 
Half.tide Dock to ditto .. |< 4%: 0} 8 O jst 0} 4 3250).0 429 
> @ 4 Mdle.3z2 0) 8 0 [31 0 
Ditto (lock 110ft long) .. +h 0 8 0 |31 0 
Prince’s Dock .. .. «- |Notth 45 0| 511 j|27 5/11 1490] 0 1178 
Ditto (lock 178ft. long) .. South 4411] 4 6 [27 8 
George's Dock .. .. .. [North 4111) 4 6 j24 8 | 5 154 0 Gas 
George’s Dock Vassage .. South 40 8 a 24 5] 0 2439] 0 356 
above | 
datum, 
Manchester Dock .. «- ‘ii $2 10 a (93 3/ 1 595) O 339 
=| 
datum, | 
Manchester Locks, 86ftlong| \Weat 33 8}.3 9 (24 3| O 315) O 57 
Dock .. .. ». (West 45 0] 6 1 [26 2] 4 876 © nes 
Cunning Hali-tideDock.. |4(N. 45 0) 6 8 (28 3| 2 268%) 0 429 
Ditto ee be oe oe we |e 8. 4 60 6 38 (288 8 
Albert os os «oe (North 45 0| 6 4 (96 0] 7 3542] © 885 
HHO .. we se ws oo [East 45 0| 6 0 (96 0 
Balinoise Boek ves» North $45 0] 6 O (26 0] G2019| © 7a4 





























3 3 
5&3 : aj i ¢ 
ie ca hcae see | Be Is E 
sdig | a? (rif) 2 | 72 
35 Bes 4 
= 
i 
Warping Basin... [North ed GO ie alt ein 
Dito ss c. °: Ss iw O88 lee 
panes oe oo os [West =680 ® j26 0] 6 0 85 
oe Dea 80 © |26 0 
Gectcbaiinie [ere ROE E (o §) 18m 8 58 
ee ihe Bb $3 lhe 
60 0 6 © fe6 | 10 1804) © 1004 
60 0 6 6 la 8 
7% gf ¢ 0 jm | 8 © 1053 
60 ¢ fat 8 18 9010, 0 1096 
ao 5 6 le 0 
4 0 6 0 jee 6/1 o at 
4 0 8 0 lee oO] t 0 
®oieieile 0 31 
0 8 0 Is o| 3 o as 
Ditto... 2. 32 ok os oath «660 OF 8 0 |s1 0 
Total water area and quay space of the Liverpool Docks (236 89) 16 1489 





































































































Liverpool Basins. 
é af : 
L'verpoot basins, | : i 5 : 4 
e* REE] 
ft. im, | Mf. in. jacts. yaa. fmiies yds, 
Canada Basin .. os os os os | O80 a 0 6 4528 546 
» oe | 2000 St 0] 6 Boa © 702 
» » | 0 2410] © 1805 0 iss 
» oF | 470 6 0 3 1852 0 455 
» wl 00 a3 8) 0 134 0 100 
» oo | 360 22 2) 0 a568 0 238 
+ wo | 600 30 6| © 227 0 205 
Harrington Basin 4. » | 0 23 8) +O 3017 0 308 
Herculaneum Basia... .. .. os | 400 26 0) © 2209 0 m4 
ped 7“ and quay - of the oe 18 2685 1 1386 
“Dots sc ce ee ee ce ete we we ne | [me | tem 
Total .. we oe oo os oe es oo [255 2774 18 1115 
Birkenhead Docks. 
a 
eee g a | 
ag . 13 we 
ess 4 ae 
Birkenhead docks 4 = 2¢ Ee 
SELs6 &» E § _ E 
zz é & a8 Pe 
° -& cs 
= v 
ft. in.| ft. in, | ft. in. lacrs yas, imites yd. 
West Float.. .. + —_-—-|—— |— —5 52 319° 2 20 
Basin near Canada Works | West ot} —— |——| 1 254 0 5a 
Dittd .. os os oe «+ |Bast 5” o-—— |j——/| 1 & O 390 
oe 100 0} 7 6 /26 6 —j|— — 
Bast Piwat.. 1. o .. —-|—— |—— | 59 3786 «1 1506 
Corn Warehoure ee 30 0} O.D.S. |}26 0] 1 1453) 0 555 
’ Basin --|/—-— |—-—/| 0 006 O 113 
Lock from Low Water oe | 
Basin, 888ft. long 80 0 26 0] 0 1333) 0 S34 
Inner sill .. os os —=—| 90 j——|—- =-|— = 
Outer sills .. ws .. —=-/12 0 j--|=—- -|=— = 
Inner Northern Entrances North 10090) 9 0 (25 0|/— —/ 0 242 
Ditto Look 108. long .. wo —— (2 ©] 0 667) 0 264 
sill *. => con G 0 = <= —_— = => = 
Sills 1. oe ——/ 12 0 i——|— —-|- = 
Ditto Lock 274%. long .. (South 50 6} —— [26 0} 0 1522) 0 200 
Inner sill .. ss oe —_—| 9 0 j— mle ae =e 
Outer sills 2. os «+! ——|12 0 |j—-—|—- — i 
Alfred Dock * os oe _——|—— |——/| 8 2922 0 482 
Outer Northern Entrances :' 
Ditto lock 348ft. long .. jNorth 100 O} 12 0 /31 0 0 3888 0 352 
Ditto lock 198ft. long... |Middle 30 0) 12 @ |9% 0] © 667, O S877 
Ditto lock 393ft. long... ‘South 50 0) 12 0 |/26 0} O 2222 O 391 
Egerton Dock .. .. «. |West 70 0| 7 O 325 O} 34011) O 754 
Morpeth Dock... .. «. | West 70 0} 5 3 |25 0] 11 2403) 0 1299 
Dock cu site ot Morpeth} lwest 85 0) —— |26 0] 4 243, 0 637 
Morpeth Lock 398ft. long ‘River 85 0 12 0 12% 0] 03777, 0 gal 
Total water area and quay space of the Birkenhead Docks |146 2418 8 290 
Birkenhead Basins, 
| &@. 1 Se : . 
e¢ |23 g 38 
; oZ oo : es 
Birkenhead basins, eg & =m 
. | SEs s =s 
S- | Res = "é 
Ee as Ee 
| ft. in. |] ft Jn.acrs. yds. |miles yds. 
Low Water Basin .. «2 s+ o- | 320 0 } 2% 0; 14 0] 0 1360 
Worth Basin... 1. ss os ss oe 5000 | BL 6 42543; 0 6¢9 
water area and quay space of the Birkenhead 1s 2843} 1 259 
Total = aad area and quay space of the Birkenhead 146 2418 | 8 290 





Birkenhead graving docks. 


Total « o8 «8 of ce oe #8 #8 


Sin under 
datum. 


| 
| 


width of en- 


Position and 
trance. 





Birkenhead Graving Docks. 


Coping at bollow 


above 


quofns 
datum 











165 421 | 8 559 


| 
| 
| 
| 
! 


Length of 
floor. 
floor. 


Total length of 








Morpeth Lock as a grav- 


ing dock .. 
West Float 


Total length of floor of the Birkenhead graving docks .. «. 
Total length of floor of the Liverpool graving docks .. .. 


Total .. 


No. 24. 
No. 3 .. 











Fast 
ee | West 


ft. in.! ft. in, 
85 0 12 0 
500 67 (9 
85 a 79 


? 





260 
25 0 
25 0 


ft. in. | & in, 
750 0 
750 0 





1500 0 





1963 0 
10136 6 


12104 6 





Liverpool Gridirons, 





Gridirons. 


|Breadth 
of Length. 


|sridiron. 








Clarence Graving Dock Basin .. «+ «+ 
laid 2ft. 2in, below 


(The blocks are 
soa of the gridiron, and 3in. below at the 


King’s Pier 


(The blocks are 


laid at the level of the datum.) 


‘Total length of the Liverpool gridirons .. 


the datam at the 


ft. in, | ft. io 
- | 235 6 


ve | 26 ° 
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Liverpool Graving Docks. 
Sa z s 
- |f§ ls |a 
eS g Zs . . 
Liverpool graving docks. oa¢ *i geg 8 58 
=§ a> |i: 3 
a az acs 3 
‘ 8 & 
fh inj ft. mB] th init. in] im 
i tree 100 0 7 8 | eo} — —| 583 0 
Huskisson Lock as & Agee 
gtaving dock... 80 ’ 6 6 | 380 395 0 
Bandon Graving Dock) wast 60 0 3 6 | 260/065 0 
Me. 8 oe oe oo ov ov 70 3 6 240 65 «(0 
BO.8 ie se ce oe | 60 3s 260 | 565 © 
MO. 46 oe oe ss off © 70 6 | 30/65 0 
Mo. 8 se oe ce oe » 45 .s 260 56S 0 
No.6 1s os oe oe | West 4“ | 260 | 565 0 
3390 0 
Clarence Graving Dock} x. outeras @ 8 0 | 86) ai 0 
Speed 0 6 | 180/ a8 0 
No.8 ve os oe oo |B “ 8 0 | 26/44 0 
S. Inner 32 10, 0 6 | 180) 286 0 
sil 
=. —_—= | 1480 0 
Ormae Oring Deke) soem ooo) 1 oh | | as 0 
sm 
below 
datum. 
No.2... .. os o» | South 85 8 © 0} | 83 8; 482 0 —_— 
| —— = | 
Queen's Graving Decks} | rat 42 0, 1 6h | 87 Ty) 405 0 
MoB us os ov os | West $0 0 6 | 875 | 467 0 
| j————| 632 0 
a. eo) East 42 0 2 6 | 266 | 460 0 
No.2... . os os | West 42 0 2 © | 266/ 462 © 
——/} 922 0 
a Se: DES} | West 6 0 4 0 | 860) 78 6 
waa & beet @ 0 40 | 0! 753 0 
| j————| 1811 6 
Total length of floor of the Liverpool graving @ocks .. .. .. [10136 6 
Landing Stages, 
— ft. in. nr 
Prince’ stage .. .. 1002 Giong, 80 wide, 4 Dridges from the shore. 
oo, © , 8 » " 


George's Stage... .. 
Birkenhead : 


Low water basin stege 1040 0 ,,80855,, 28 ~ - 
Woodside stage - 8009 60 » o ,. 2 ” ” 

NOTE.—'l he south end of the Woo@side stage for a length ot 300ft., inclading 
one of the bridges, is appropriated to the wee of the Birkenhead Commissioners. 
Twe 500f.. northwards and the other bridge is under the tendence of the 
@ock board. In conmection with the latter there is also a fing bridge 675/t. 
in length by 30f. in width, by means of which an easy incline fur carriage 
traffic is maintained at ali mes of the Ude. 












































| i 
Docks belonging to the | | Levelof sill, (Level of , 
Corporation of | _Width of coping | Water 
Liverpool and ovbers, entrance, Above | Below | Sbove | area. 
éatum. | datam. | datum, 
The of Léver- 
— f. in.) f tn. | Mt. im. | ft. tn, Jacrs yas. 
Tae River Craft Dock, | Ooter 30 0, 0 3 | —— | 3 4 1 3416 
Lock, and Bagle Basin| inner 80 0) 1 8 | —— | SBWi— — 
Anderton Basia .. .. oO eime i-— i-- 0 1198 
The Trusters of the late | 
Duke of Bridgewater :— 
Duke's Dock.. .. .. | Outer 4 0 | — — 46/3 6 2 1336 
Miao 8810, O06 i—-—  Bei- — 
Inner 40 6) — — 6o0;se @e@;— — 
Egerton Dock .. + o¢i-=—- |B 0 © 2700 
The London and North- 
Western Railway Co :— 
. Dock: North 20 6) — — 60/2 0 6 1200 
Garston Docks +. «+ |} souins0 0} —— |—— |—— |— — 
li 170 
The Leeds and Liverpool Canal is in communication with Stanley Dock 


The locks are each Sift. long 
The level of the water in the 


through four locks and five intermediate basins. 

by 60. 6in. wide, and the total rise is 46%. 6. 

canal is Ssft, above the datam, 

Levels of Tides at Liverpool.—Derived from the Records of the Sel/- 
Registering Gauge at George's Pier, dedaced from ten years’ observa- 
tions—1854 to 1863. Datum, Old Dock Sill, 





ft. in, 
An extraordinary high tide, as marked on the Leasowes 3 0 { Above 
° | 





Lighthouse,. .. «2 o2 se «© so o8 ee oe datum 
An extraordinary high tide, 200n January, 1863... .. «| 23 » 
Average high water mark of equivoctial spring tides « | 21 1 » 
Average high water of spring tdcs, including equinoctial 19 0a 

Bed cc co 0d 0e ce ce o 08 06 ce ow ” 
Average high water mark of ordiuary spring tides, ex- 13 10 

Cluding the equinoctial tides... .. .. 2 os o8 - 
Mean high water level ws «se os oe oe oe of of | 1S 6 ” 
Highest high water mark of neap tides... .. .e 2 wf 14 8 w 
Average high water mark of ordinary neap tides oo of F OR 7 ” 
Lowest high water mark of meap tides... .. «2 of of | 8 7 ” 
Mean tide level .. «2. os oe «+ of 28 ce oF of 5 0 o 
Highest low water mark of neup tides 1. we se os ve 4 1 ” 

. 7 " —— Below 
Average low water mark of ordinary neap tides - 15 = 
Lowest low water mark of neap tides .. oo 8s of 310 ” 
Mean low Water icVel.. .. .. se os oe of cf ov 5 6) ” 
Average low water mark of ordinary spring tides, excta- 8 8 

sive of equinoctiai tides., .. «2 «+ «8 of os nad 
Average low water mark oi spring nudes, inclusive of equi- 8 10 

moctial tides ss we we ce eo 08 ee se op a 
Lowest low water mark of equ.uoctial spring tides .. .. |] 10 4 ” 





The publication of this paper, we must add, has been 
greatly delayed by difficulties encountered in the produc- 
tion of the fac simile engraving contained in the supple- 
ment we publish this week, No effort shall be wanting on 
our part to avoid asecond breakin thecontinuity of theseries. 


PHOTOGRAPHS oF THE Great Soar Ecirpst.—Our readers 
will be glad to hear that Major Tennant’s photographs of the 
great eclipse have turned out much better than had been hoped for. 
it will be remembered that Major Tennant himself had been dis- 
appointed by the results he had obtained. In the first lace, 
light fleecy clouds had covered the sun during the period of tota- 
lity, and though they had not interfered with vision, they had, it 
was feared, seriously affected the results of the photographic pro- 
cesses. Major Tennant complained besides of the effect of the 
intense heat of the Indian climate upon the chemicals, Tho nega- 
tives, he told us, were spotty, and under exposed. Under judi- 
cious manipulation, however, the negatives have borne magnifying 
exceedingly well, The proninences are shown, and the 
peculiar phenomena which it was hoped that this eclipse would 
reveal have at length been exhibited. We now learn that the 
prominences are really subject to vast and rapid processes of 
change, One solar prominence represented in Major Tennant’s 
photographs as a strange scroll-shaped flame is presented in other 
views with a totally different figure. It will serve to convey some 
idea of the wondrous nature of the changes thus exhibited to 
mention that the height of this prominence cannot be less than 
90,000 miles, and that the ing motion would seem to have had 








swaying 
a range of fully 20,000 miles,,— Daily News, 
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CIVIL ENGINEERING IN FRANCE IN 1869, 
No. II. 


Tux list of engineering works commenced, decided upon, or in 
contemplation, increases daily. 

The Minister of Public Works has just authorised the Chamber 
of Commerce of Nantes to proceed with plans for a great ship 
canal from Nantes to the sea, in accordance with the propositions 
of M. Lechalas, engineer, who is to conduct the inquiry. 

In 1865 M. Francois obtained a ion for the making of a 
canal between Machecoul and Saint Méine in the Loire Inférieure; 
a delay of three years has just been accorded for the completion of 
this work. 

The municipal council and the Chamber of Commerce of Brest 
have sent a joint deputation to the Imperial Government in order 
to obtain the means of completing as soon as possible the works of 
the new Port Napoleon; this work forms part of the scheme of a 
company which made an immense flourish some time since, but 
came to a disastrous end. 

The municipal council of Périgneux has just voted a sum equi- 
valent to £23,720 for important works in the town, including the 
improvement of the water supply, the building of a market and 
two schoolhouses. 

Lillebonne in the Seine Inférieure has just completed the works 
for the supply of water to the town; the water is brought from a 
dist of two kilometres inte a reservoir situated on a height 
which commands the town. 


The pera of Niévre received at Christmas a ministerial 
dispatch authorising the execution of a small canal for feeding the 
great Nivernais canal; the water is to be obtained from the river 
Aron into the small lake at Vaux. The cost is estimated at 


£20,000. 

The Minister of Public Works has devoted the sum of £24,000 
for the construction of a bridge over the Rhone at Culoz during the 
present year. 

The works for the formation of a direct line of railway between 
Paris and Dieppe have been commenced at Neufchitel. 

It is pro} eventually to connect this new line with that 
which joins Amiens to Rouen by means of a branch line, about ten 
miles in length, from Serquieux, the station for Forges-les-Eaux. 

The surveys and plans for the proposed line of railway from 
Orleans to the sea by Honfleur, Lisi Vimou' Mortagne. 
Nogent-le-Rotron, &¢., are com feted, and will shortly ted 
to the Minister of Public Wor! by the chief engineer of the sur- 
vey, M. Brame. This line will be 165 miles long, of which a small 
partion, about twenty-four miles long, already exists. The cost is 
estimated at £7200, material inclu The greatest inclines will 
be 3 in 1000, and the sharpest curve of 150 metres radius. 

An order has been made for the tion of the lands 








necessary for the construction of a rail from Soissons to the 
Belgian frontier, passing -en-Thiérache-la 
Bouteille, Vervins, Fontaine, , Saint Rougeries, 


Voharies, and Lugny. 
The plans of a line from Auch to Toulouse have been approved, 
and the works are to be immediately put up to tender; the cost is 
£6000, is not gi 


estimated at The ven. 
The works of the Grasse way have been much retarded by 
com; 


the wet weather, but d 

Shinedk too eatin will bo srardhe during 

whole of the wor i com: the t season. 
The final survey for the line from ag ‘Pour to 

Loire has been authorised to be made by M, Evrard, Engineer-in- 








to pass through com- 
munes of Cronac, Vitry, Lesme, Bourbon-Lancy, and Saint Aubin. 
M. Paul Desroches has been authorised to make a survey, at his 
own cost, of a branch line to pass Beauvais and connect Mont- 
didier with Gisors. The direct object in view is to arrive ata 
decision between three projects passing respectively by Breteuil, 
Gannes, or Saint Just. 
The execution of the line from Cambray to Gannes has, after 
—_ yey al and the Rang mng a considerable ill-feeling on 
e part of French specula’ gone, e company repre- 
sented by M. Apt, by one vote only of the committee of the company, 
at the head of which is Ernest Baroche. The work is to 
finished within three years of the ground being given over to the 
company. 
The - a for the important line from Niort to Cholet, oom | 
eighty miles long, have recently been accepted. This line 
have fifteen stations, and will require the following important 
works :—A bridge of three arches over the Sévre-Niortaise, a via- 
duct of five arches, and more than 50ft. in height, on the Autise 
near Saint Pompain; a over the Sévre-Nantaise, long, 
with an elliptical arch, and constructed of the blue granite 
Bressuire; a viaduct at Maulévrier, of seven arches, and more 
than 80ft. high; and a viaduct at Maziéres, between Maulévrier 
and Cholet, with five arches, 17ft. high. This work will complete 
the line from ers to Niort, which joins the Paris and Nantes 


chief of Ponts and Chaussées; this line is 


exianing and other factories, whence two branches will radiate, on 
following the valley of the Orne to Caen, and the other to Dom 
front; the line is opened now as far as Pont d’Ouilly, a mile or two 
short of the town of Condé-sur-Norreau. 

The authorities of Chélons and of Macon have given in their 
adhesion to a project already recommended by the Counseil-General 
of the department for a line of railway from Avallon to Dracy- 
Saint-Loup in connection with an existing branch from Epinac to 
Autun; this proposed line would pass by Saulieu, have a station 
for Morvan, and lessen the distance from Paris, Sens, Auxerre, 
&c., to Chalons and Macon by more than twenty miles. In con- 
nection with this line may be mentioned that from Macon to 
Paray-le-Monial, the works of which are pr ing with vigour. 
The main difficulty is the tunnel of the Col-des-Vaux, which will 
be more than 1600ft. long, and which is pierced to nearly two- 
thirds its length. The work now proceeds but slowly on account 
of the nature of the soil, which is composed of compact granitic 
rock, which does not allow of an advance of more than twenty 
inches in twenty-four hours. 

The final survey for a direct line from Aix to Marseilles is ordered 
to be proceeded with without delay; and the line from Aix to 
Pertius is advancing sag omy Aa oy etion. A proposed line from 
Epernay to Romilly in the e is decided on, the works to com- 
mence within six months from the appropriation of the land, and 
commence at Oiry, on the 


line at Poissonniére. __ | Strasbourg line, passsby Avize, Oger, Vv 

The municipal council of Montbrison have expressed themselves in | Fére- mpenclae tre, el-les-Sézanne, follow the 
favour of the proposed direct line from Tiers to Vichy, and against valley of Choisel by , touch at Saint Just, and join the 
that by Ambierle. Mulhouse line at the ly station. 


Nontron is about to be connected with the Limoges and 
line by a branch Saint Pardoux, Cham; and Brantdine, 
and ‘laing the line between Agonac ChAteau-!’ ue. 
The Tength 
one-third 


of the branch will be about twenty-two miles, of which 

pes Ss love, Oss in the other portions only 

reach 2,in 1000 over two or three miles; full half the line is straight, 

and the radius of the curves is as low as 300 metres in only about 

one-fifth of the extent. The works include a tunnel about 500ft. 

in | a ae The cost per kilometre is esti- 

mated at 108,000f. or about £7000 per mile, including the rolling 
stock, set down at £16,720 for the whole line. 

It is said that after long consideration the Northern Railway 
Company have consented to undertake the ing of a railway 
from Saint-Omer to Boulogne, and of another line from Arras to 
Saint-Pol, with branches from Watten or Audruick to Gravelines, 
by way of Bourbourg. 

eers have been authorised to lans for a line from 
Lamothe-Montravel, Mon- 

toine-de-Breuith, Porte-Sainte-Foy, Gar- 
donne, Lamonzie-Saint-Martin, Saint-Laurent-des-Vignes, Laforce, 
re goo Pg the line from Auch to Vie-en-Bigorre is nearly 
—. and is expected to be opened during the present month of 
‘an’ 


ary. 
ool retard ee nae ee ein, 
oe a continue it to Beau way of Laboissiére, 
Noailles, te- i and Valdempierre. 
An iron ® over the Feht, more than 150ft. long and 15ft. 
wide, and weighing seventy tons, has been constructed for the 
Munster and Colmar line, and is to be set up all in one piece. The 
bridge is the work of the firm of Dietrien, of Neiderbronn. 

The Orleans Railway Company have ero = © 
line which commences at Flers on the main line, and will even- 
tually lead to Conde-sur-Norreau, one of the grand centres of the 





The plans for the line from Napoleon-Vendeé to Bressuire and 
la Rochelle have been definitely approved, and the contractors for 
a portion of the line, Messrs. and Janot, have commenced 

i OP or ee The 
a 


engineer-in-chief, M. Compaing, has been authorised to make a 
liminary vote the fo ng lines in the Deux-Sévres—from 
Poitiers to Bressuire arthenay, and from Niort to Ruffee 


-Boutonne. 
provincial works planned for 
respectable one; but the 
ene Se OS re eee the year is not yet over, and 
the list may many additions, for several important lines of 
railway and other works are under consideration, having been 
recommended for execution by the general councils of to Regent 
ments, Of these we shall have to speak on a future occasion. 





Dock works of some im: ce are contemplated at Alexandria. 
Mr. M‘Olean, C.E., Mr. , O.E. some other English 
gentlemen have been consulted on the subject. 

Gas ship Monet 7 tt of the eds ae 

lated Monarch, 7, 1100-horse power (nominal), fitting 
harbour Gy the docixyard, is a to rahe apparatus 

on board for manufacture , <Or every 
portion of the vessel. za we 


Naval APPOINTMENTS,— William B, peagiaes, chief engineer, to 
the Indus, for service in the Invincible; John Ashley, chief en- 
gineer, to the Orontes; John Robson, chief engineer, to the Indus, 
or service in the Audacious; Thomas H. Mesaee, Bebest Sater 

and John Baillie, to the 
, to the Hector, for service 


ington, James McMaster, Edward Fisher, 
Orontes; Stephen Matthews, eagineer, 





in tenders, 
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FOREIGN AGENTS FOR THE SALE OF THE 
PARIS.—M. Xa’ Rue de la 
VIENNA.—Messrs. GEROLD and Oo., 
MipaiD D. J a ye Proprietor of the 
—D. Joss 
“* Gaceta Industrial,” 49 w51. i 








PUBLISHER’S NOTICE. 

There-is reason to believe that the weekly sale of Tux 
Enaineer is actually more than double othe d the re- 
maining engineering journals combined. influential 
character, or QUALITY, of its ci J NS Eotiaee er 
selves possess conclusive and satisfactory evidence. 


** 
. 





TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O’OLOCK ON THURSDAY EVENING, 4S 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIROULATION, TO GO-TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 





*," With this wiek’s number of Toe ENGINEER we issue, as a 
Su; plement, a four-page lithograph of “ Liverpool in 1728,” and 
“ The Liverpool Docks in 1869.” Each number, as issued by the 
Publisher, will contain the Supplement, and subscribers are re- 
quested to notify the fact at the Office should they not receive it. 


TO CORRESPONYMENTS. 

«” We cannot undertake to return drawings or manuscripts, and 
must therefore our to copies. 

QUARTZ-cRUSHING MACHINERY.— Many letters lie at our office for “Quartz.” 

Reriaw.—You will find the only reply we can give you in our leader 


columns. 
A. W. (Smoke-consuming Apparatus).—Letters lie at our office for this corre- 


t. 

H. A. (Ambush-street).—What was your question? We have received no 
letter from you. 

A. B.C. -Cullen's treatise on ‘‘ The Turbine,” price 6s. You can obtain it 
from Messrs. Spon, Charing Cross. 

Tue VeRuvoiver — We are requested to state that Messrs. Bennett and Sons, 
of St. Paul s-square, Birmingham, are makers of the veruvoiver. 

Aw Iwnp14yn Susscriner —The plan would not answer. Try it for yourself 
by dropping the spiked bar from the rear of a buggy or other vehicle drawn 
at ten miles an hour or so by a horse. 

P. C. W.—Jf you have read and worked up our papers on elementary con- 
struction you should be toterably well versed in the subject by this time. 
Read Oliver Byrne's treatise on Mechanics. 

F. M.—There is nothing new in your proposal, and yet we confess it is not 
je | to see why the use of horizontal wheels in one vehicle—say the tender— 
and vertical wheels in the other—say the engine—has not been resorted to, 
Perhaps we may come to that plin yet. 

Icke Macutnery.—We have received an inquiry on the subject of ice ma- 
chinery for India, and we shali be glad to receive the addresses of manu- 

* facturers and others interested in the production of ice on avery large 





T. B.—The best works on smelting iron ores in English are Bauerman's 
“ Metallurgy of Iron,” (brief but accurate and good), Overman's ** Metal- 
lurgy” (an American work), Rogers’ ‘‘ Metallurgy of Iron," Truran ‘‘ On 
the Manufacture of Iron," Muspratt’s ‘‘ Chemistry applied to the Arts,” 
——. : Metatlurgy of Iron,” and several others of more or less value for 
specialities. 





SAFETY CUPOLA. 
(To the Editor of The Engineer.) 

S1z,—Your correspondents, ‘‘ Messrs. G and Co.,” referred me to 
Wood ward’s Ls ny Ty ——— of which I am well aware I ought » have 
been more explicit in my iry, and said fan safety cupolas. If any of your 
correspondents would Kindly taform me of any method of confining the 
flame I should feel much obliged. W. H. A. 





TYPE-CASTING MACHINES. 
«(To the Editor of The Engineer.) 
Srz,—Could any of your c kindly favour us with the address 
of the English manufacturer who exhibited a new machine at the last Paris 
Exhibition for casting printing type ? E. G. anv Co, 
January llth, 1869. 
CORKCUTTING MACHINES. 
(To the Editor of The Engineer.) 
S1z,—Could any of your correspondents inform me if there are any makers 
in land of a machine for cutting corks for bottles ? J. M. 
Macclesfield, Jan. 12th, 1869. 
MEETINGS NEXT WEEK. 
THE INSTITUTION OF CIVIL ENGINEERS —On Tuesday, January 17th, at 
eight p.m., renewed discussion on ‘‘ Mechanical A for Getting 
Coal;” and, permitting, the following paper will be read : 
and New Brighton Piers,” by Henry Hooper, Assoc. Inst. C.E. 








r 
“ New Ferry 


ey oo secly, E yo yy Monday, Jan 18th, at 
'-past , Even eeting, Captain E. A. Inglefield, R.N., 
F-K.8, “New Hydraulic Steering Apparatus, as being fitted to H.M.S” 


Achilles.” Lieut. Arthur H. Gilmore, R.N., “ will exhitis his new expand- 
ing plug for stopping shot holes, and new sponge for artillery practice.” 


THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various ratlway stations; or tt preferred, be supplied direct from 
the office on the o ry nye ne ra ¥ 











day evening in each week. for under is three shil- 
poe Bd ah nme tee ‘hep Al Ab cbae cheerttsmatate 
the country must be accompanied by stamps in payment. _ 
DEATH. 
Pe '. aoe, December, om. of cholera, WILLIAM DUNCAN, aged 
James 8, Duncan, 57, Princes-street, : h. axis an'3 
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A GREAT INHERITANCE. 
Cus, with her eighteen provinces, her 360 millions of 
people, and her teeming industrial towns, is pointed out by 
political events as the future 


nature and the course of 








out of England will be found men who combine engineer- 
ing — with love of foreign adventure in sufficient 
num for the task to be undertaken. The development 
of China, the establishment of factories, the construction 
of railways, and the discovery of miuerals will be our work. 
lf a great country already civilised—say the United States 
—were deprived of every line of iron road within its 
limits, and of ty man able to restore them, and if the 
work of making them over again were entrusted to the 
engineers of this country, the field for enterprise thus 
afforded, would -not be greater than that to which we 
may look forward as ours of right in the great empire of 
the Far East. 

Long before now, if this Government had fairly compre- 
hended the case, and if British diplomatists in China had 
devoted themselves to the true interests of their country- 
men at large, the work might have been begun. Capital 
for the construction of railways in China has long been 
forthcoming ; icular schemes for the establishment of 
an inaugural line have only been nang oy So the 
difficulty of choosing amongst so many. Sir MacDonald 
Stephenson, so well known in connection with the China 
Railways Company, was in favour of beginning with a short 
line betweeu rm and Fatshan, the latter place being 
in the centre of the hardware district of Kwang-tung, one 
of the great southern provinces, which alone has a popula- 
tion as large us that of all Great Britain. We believe that 
some French engineers have actually made a flying survey of 
a line between Shanghai and Soochow in the north—a more 
extensive and ambitious undertaking, but one which, for 
commercial reasons, would be extremely promising. There 
is no difficulty in beginning when once the great obstacle 
which has defied every effort to break it down as yet—the 
determined resistance of the Pekin Government to any 
progressive innovation—may be overborne. The guardian- 
ship of the enterprise has been left by Sir MacDonald 
Stephenson in the hands of a somewhat ] id committee 
at Hong-Kong, and the representations addressed at its 
instance by Sir Rutherford Alcock, her Majesty’s minister 
at Pekin, have been more languid still. For the present, 
indeed, discreditable as that fact is to the representatives 
of the cause, negotiations on the subject have been 
paralysed. The Hong-Kong committee did address a 
d h to Sir Rutherford, and in process of time that 
deliberate diplomatist did address a despatch to Prince 
Kung—one which could scarcely have been better com- 
= if the object in view had been to convey to 

rince Kung the idea that the matter ay Toots says) 
“wasn’t of the least consequence.” Sir Ruther- 
ford’s object, however, was really to promote the 
object of the railway committee his despatch could 
scarcely have been worse. He distinctly told the 
Chinese minister that he could think the whole scheme over 
at his leisure, and need not be in any hurry about replying. 
Tf the Chinese authorities have a genius for one thing 
above another it is for taking their time over a negotia- 
tion. Had Sir Rutherford frantically importuned the 
Prince for an immediate reply he might have obtained one 
in a month or so. As it was, the answer turned up aftera 
delay of six months. The purport—as anyone with a 
knowledge of the Chinese character would have foreseen, 
under the circumstances—was an assurance that the scheme 
could not be thought of. Childish reasons, not worth enu- 
merating —the interest of the boatmen on canzls; that of 
iculturists, whose land would be traversed by the lines; 
necessity of respecting graves, and so forth, were put 
forward as the explanation why a railway system would 
be inapplicable to China. The despatches were published 
at the time in the Hong-Kong papers, about eighteen 
months ago, if we remember rightly, and no doubt are in- 
cluded in ay blue-books, from which it would 
be worth the while of any new member of Parliament 
thinking of turning his attention to Eastern affairs, to dis- 
inter them. 

Unsatisfactory as all this was, however, it left the nego- 
tiation where it stood. There was China, on the one hand, 
a country teeming with industrious inhabitants, well suited 
by nature for the construction of railways ; and on the 
other were British engineers, with the capital at their back, 
ready to begin the work whenever political difficulties 
pore be overcome. It seemed natural to suppose that the 
introduction of railways in China was merely a question of 
time, and everyone interested looked ferwanl to geen 
oe Pena the revision of the oy ef ae - give 

itish representatives an opportuni i e im- 

of internal pve Br upon the attention of the 


i Government. But judging by some indications 
which have appeared during the last few days, the new 
Foreign seems i to a) is crisis in 
a spirit which would be fatal for an i ite period to the 
engineer’s chance of entering on that inheritance of which 
we no doubt by the ingenuity of the 
Chinese envoy, Mr. i Lord Clarendon is said to 


ee ee ee 

——— whee Say he ‘pe oe 
more, i are to exaggerate ‘ormer poli treating 
hs Seable, conrept, anf imbeoil Government of China 
ith as much respect and elaborate consideration as if it 
the Cabinet of a European Power, all hope of seeing 


5 





civilisation advance in that country, 
benefits of material progress on her countless miilions, and 
of profiting ourselves by that industrial advancement 
which, like “the quality of mercy,” “ blesseth him that 
gives and him that takes,” may be abandoned. To treat 
the interests of China with scrupulous regard is a duty 
from which no thought of advantage to ourselves 
should ever induce us to swerve; but China is one 
thing and the Government of China is another. Con- 
cessions which Lord Clarendon makes to Mr. Burlin- 
fame, he makes through him toa knot of utterly worth- 
and retrogressive mandarins, whose very existence, by 
the way, a3 a government, at the present day, is due to our 
intervention against the Taepings, What the Foreign 
Secrecary em to the Chi Gover the takes away 
from the Chinese people. No Englishman, we presume 
will venture to deny that we should be conferring a 
benefit upon them in dovelaping the material resources of 
their country. No one a¢quainted with China,we venture to 
add, will pretend that any opposition to internal improve- 
ment worth speaking of would come from the population 
generally unless they were stirred up to hostility by the 
mandarins. For ourselves we know that the adniission of 
engineers to the interior of China would bea boon. 
Are all these mighty interests to be sacrificed in order that 
pragmatical officials of an Asiatic despotism, too ignorant 
of the world at large to comprehend their own inferiority, 
may be flattered by the forms of international negotiation. 
It is time that the British Government, instead of doing 
more and more to foster an unreal diplomatic equality with 
China, should inaugurate a new era by measures cal- 
culated to advance the cause of progress, whether or not 
they may be acceptable in the first instance to the Chinese 
Government. 


of conferring the 





THE IRISH RAILWAY COMMISSION, 


Tuis commission, including Sir A. Spearman, Mr. Fowler, 
and Mr. Seymour Clarke, presented their second report to 
the Treasury on the 2nd of December; it was accompanied 
by maps and elaborate appendices, and was issued by 
the Government printers on the 12th inst., which is 
an indication of commendable alacrity on the part of 
Mr. Neilson Hancock, the secretary to the commission. 

The report is chiefly directed to a consideration of the 
Belgian railways, and to a comparison between them and 
the [rish railways. We have already described the con- 
dition of the Belgian lines in Tae Exernerr, as pre- 
sented by documents issued by the Foreign Office and 
from other official sources; but, in reference to the pro- 
posed adoption of a portion of the Irish railways by the 
State, it is probable that the data given in this report will 
be accepted as evidence, and the principal facts embodied 
therein will be worth collecting, though in many cases it 
will be found that they have been already recorded in our 
pages. 

The commissioners were required to state approximately 
the loss that would accrue if the fares on tae Irish lines were 
assimilated to those on the Belgian lines ; to make an esti- 
mate of the saving that might be effected by the concentra- 
tion of the establishment under one or more departments, and 
to make an estimate of the diminution of expenditure that 
could be effected by placing the debenture capital under 
Government guarantee. The report states that the Belgian 
railways were begun in 1830, soon after the revolution, ata 
time when private enterprise was unequal to the task of 
executing them, and that the main lines, after being con- 
tounted ly the State, have been for thirty years under 
State management. The lines which have been constructed 
since by private means, are mostly of short length, and are 
worked at inconvenience and Joss ; but amalgamations have 
been effected to a considerable extent, so that only one 
large and four small companies have been left in their 
original condition. In 1866 the Government reduced the 
fares on distances over twenty-two miles conditionally, 
and to a greater extent on distances over forty-nine miles, 
graduating as the distance increased. The reduction on 
the longer distances was : On first-class, from 16s. to 6s. ; 
second-class, from 12s, to 4s. 2d. ; third-class, from 8s. to 
3s. By the order containing this systematic reduction, 
third-class passengers were allowed to travel by express 
trains, 20 per cent. extra being charged for these trains, 
In the first year after these changes, there was a decrease 
in the receipts of £71,373, while the working expenses in- 
creased ; but in the following years the receipts increased, 
leaving a balance of increase on the two years of £67,304. 

In making a comparison between Ireland and Belgium, 
the commissioners state that the length of lines carrying 
passengers and 8 in proportion to population is nearly 
the same in both countries. The Belgian fares are about 
67 per cent. less than the Irish for long distances; for short 
distances on long lines about 28 per cent.; and on short 
lines about 12 per cent, lower. e report, after stating 
that a small reduction would be quite inoperative in Ire- 
land, recommends the following scale for Irish lines:— 
First-class, 1°25d. per mile, being 31 per cent. reduction; 
second-class, ‘75d. per mile, being 45 per cent. reduction; 
third-class, ‘50d. per mile, being 42 per cent. reduction. 
Return and season tickets to be abolished. After stating 
the probable losses in receipts, and the gains from uniform 
management, consolidation of debentures, &c., the commis- 
sion calculate a loss of £525,701 in the first year. But 
they also state that, at the expiration of eleven years, there 

ill be an increase that will meet these losses, and 
leave a balance for the exchequer. In making this 
calculation they state they have not taken into con- 


sideration the 7 of material p ity that would be 
given to Ireland by this reduction of improve- 
ment in ent. In conclusion they that these 


vast results are liable to be disturbed by unexpected 
circumstances ; but having obtained the best information 
in their power, and brought their own experience to bear 
on the subject, they do not hesitate to give their opinions 
that such results may be from the adoption of 
the suggestions. posed charges for goods 
are given in much detail. For live stock the reduc- 
tion recommended is 32 per cent, On the whole it 
must be admitted that the report states the data clearly, 
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and that the recommendations are highly important, and 
are made without hesitation or reserve, 

Should this scale of charges be adopted for the Irish 
lines there’ can be little doubt it will have a considerable 
effect upon the railways of Great Britain. The plan of 
having return and season tickets has been so long in use 
that it has become an established institution, and the 
travellers on the suburban lines of the metropolis and in 
the large manufacturing towns would find little advantage 
in the igomege scale if accompanied by restrictions. 
Again, the plan of charging a halfpenny a mile for short 
distances where a ticket has to be given, in each instance, 
must obviously have some qualification. In the case of cab 
and coach hiring there is a minimum charge for a limited 
distance, and probably an uniform rate of 2d. under six 
miles would meet the difficulty. For longer distances the 
proposed rates will offer great advantages to the public, 
and if it can be demonstrated that they will be profitable 
in Ireland it will go hard to maintain the present rates on 
the larger island. 


INTERCOMMUNICATION IN RAILWAY TRAINS, AND THE BOARD 
OF TRADE, 

A peEpuTation of railway managers lately attended at 
the railway department of the Board of Trade, in order to 
lay before the officials, for their approval, a system of 
train communication. Itis noticeable, and not particularly 
encouraging to inventors, that they stated that nearly four 
hundred different plans had been proposed to them. Since 
this interview, in which the managers of most of the 
principal railways declared themselves in favour of one 
en esecny system, another on an entirely different principle 

as been tried, and with such favourable results that they 
have postponed their decision as to the choice of a universal 
system ; this ultimate decision to be communicated in due 
time to the board. We are not in a position at present to 
publish more information, but we may add, to correct a 
mistaken impression, that the selection of the system to 
be adopted will rest, not with the Board of Trade, but 
with the railway companies, subject to the veto of the 
board. Our views in the matter have been long ago 
expressed in 'the opinion that, though a good system of 
signalling from carriage to carriage of a train will no 
doubt be of some use, it will not removethe great difficulties 
inherent in the physical impossibility of the guards being 
able to pass from carriage to carriage while in motion. 
Such a radical improvement would, however, demand such 
a revolution in railway rolling stock as probably to be, 
financially speaking, impossible, at any rate for years to 
come, The perfection of a railway carriage is that com- 
bination of the American thoroughfare, and the English 
—— or coupé systems, which is found in the Swiss 
and on some of the German railways. What is the use of 
a person signalling that he or she is injured or ina dangerous 
position—say from the carriage getting on fire—if the 
train can only be stopped some hundred yards further on, 
and often after such an interval of time that the damage 
may have been done? Stopping a train, in order that the 
guard may gain access to any particular carriage, is in 
itself a danger, and often a great danger. However, a 
good system of communication will no doubt act as a 
palliative to the evils complained of, and more cannot be 
reasonably expected. 





LITERATURE. 


Spon’s Dictionary of Engineering, Cwil, Mechanical, Military, 
and Nawal, with Technical Terms in French, German, Italian, 
and Spanish. E, and F.N. Spon. London. 1869. Part I. 

Ir is to be presumed that Messrs. Spon would not have 
undertaken the task of producing a great technical dic- 
tionary such as this work promises to be, unless they were 
impressed with the idea that a great technical dictionary 
was a want of theage. Whether the idea is or is not 
well-founded it is hardly our place to say. Messrs. Spon, 
as enterprising publishers, enjoying a well-earned reputa- 
tion in every country where English technical books are 
read, must know better than ourselves ; and we are content 
to accept the presence on our table of this first part as suffi- 
cient proof that a want has been felt for a new engineering 
dictionary, and that that want is now in a fair way to be 
supplied in some sort; but we are not content to accept 
the bare existence of a first “number” as evidence that 
the want will be supplied in the best possible sort. Be the 
number good or bad, it tells us nothing of those which are 
to follow it. Ex uno disce omnes is not true of serial works 
of any kind, and it is especially untrue, according to our 
experience, of technical literature. It by no means follows 
that the faults and merits we have discovered in the pages 
under consideration, should be repeated in succeeding 
numbeis, and we find it necessary, therefore, to reserve all 
expression of opinion as to what Messrs, Spon’s engineer- 
ing dictionary is likely to be until it is a good many num- 
bers older. It is impossible from the sixtieth part of a 
book to say what the other fifty-nine parts are to be. The 
best evidence placed before us that the work is likely to be 
useful and good, lies in the reputation of the publishers; 
and, trusting in that, we have no doubt they will accom- 
plish their task with satisfaction to the profession for 
which the new dictionary is intended. 

Without further thought, then, of future numbers, let us 
see what this before us is like. We formed a favourable 
opinion of it at the first glance. In size it is conve- 
nient—not too small to preclude the use of illustra- 
ees of geared reek he not per ang. t be 

A paper is e ty phy excellent, 
the illustrations pe endbert origi daref ally drawn, well 
engcaved, and admirably printed. All these are points 
of excellence which we note with pleasure. The pricé is 

‘quite moderate, too—a'very excellent thing in a work in-| 

tended to run to no fewer than sixty fortnightly parts. 

The contents extend from “ Abacus ”—it is an interestit 

acientific fact that all technical nari i 

* Abacus ”—to Mn oa a ey 
words, one or two of Which, as “ Agric 


dicti in with. 
geen fifteen | 


iE 





tural implements,” 
The contains | 


are handled at considerable length. 
thirty-two pages. 


As Messrs. Spon have said nothing concerning the 
éditor or the contributors to the work, we are unable to 
say in what department we should look for superlative 

ce—in what for respectable gpa Aight gather, 
however, this much from. the é number, that the 
authors have yet something to learn concerning the 
composition of articles for technical dictionaries—of all kinds 
of composition the most difficult, Wé sincerely wish 
Messts. Spon success in their undertaking, and we believe 
we shall best promote that success by pointing out in what 
respects the first is defective, in order that similar 
errors may be avoided in ee parts. The principal 
ry in which the work is deficient, are concentration 
and lucidity. The part has evidently not all proceeded 
from the same pen, and some of the articles are conse- 
quently greatly superior to others. The very first paper 
on the “ Abacus” occupies two pages and a-half, devoted 
to the consideration of calculating machines, and in all 
these the name of Mr. Babbage is never even mentioned. 
As it stands the paper is either too long or too short. 
It is too long for a definition, too short to permit the sub- 
ject to be properly handled. The very next article, on 
“ Abattis,” is the oposite of the first in every respect. It 
is the very perfection of its kind. Almost within the 
space of half a dozen lines everything is said which need 
be said; and that with a combined terseness and lucidity 
which leave nothing to be desired. 2 

Furtheronwecome to a paper on “Adhesion,” the greater 

rtion of which is devoted to the adhesion of locomotives. 

e regret to find so simple asubject invested with so much 
mystery. We confess to having spent half an hour over 
this page and a-half without fully mastering their contents, 
Take the following passage, for instance, which we copy 
verbatim et literatim from page 9 :— 

‘The adhesive force on railroads may be estimated approxi- 
mately from the simple expression ¢ x ¢, usually written c?é, in 
which ¢ is the co-efficient of adhesion for the Suiving wheels of 
the locomotive, and ¢ the weight of the locomotive in tons, which 
rest on the driving wheels. The adhesive force of the driving 
wheels c X ¢, must always be greater than the retractive force, 
22°4 Xt X h nearly, in which & is put for the vertical rise in feet 
tor each 100ft. of road. Approximate results may be readily 
obtained by putting c = 670° when the rails are dry ; = 560° when 
the rails are very dry ; = 450° under ordinary circumstances ; 
= 314° in wet weather ; and = 225° in snow and frost, On horse 
railroads or tramways in large towns c varies from 300° to 400° in 
snow and frost.” 

The factor 224 here introduced will be completely new 
to many readers of the dictionary, and as it was intro- 
duced at all, it was worth while to explain how it was ob- 
tained; but on this point not asyllable is said. Again, 
what are we to make of the figures “c= 670:,” &e. 
Our first impression was that, by a printer’s error, the 
decimal point had got behind the digits instead of before 
them. This, however, we quickly found could not be true, 
for no engineer would dream of asserting that the adhesion 
of a locomotive could equal °670 of its insistent weight, 
After much cogitation we discovered that the figures stand 
for pounds per ton; but having got thusfar we were imme- 
diately encountered by another puzzle, to wit, “by putting 

= 670° when the rails are dry, == 560° when the rails are 
very dry.” This is a sufficiently plain statement that the 
coeflicient of adhesion between the tire of a locomotive 
and the rail is increased by the presence of a little moisture, 
which is flatly untrue. Again, we are told that “on 
horse railroads c varies from 300° to 400° in snow and 
frost.” As locomotives are not used on horse railways 
what can c mean here? We give this up, only to be 
staggered by the proposition that c, whatever it may be, 
“varies from 300° to 400° in snow and frost.” Does this 
mean that if a locomotive ran on a horse railway the co- 
efficient of adhesion would ba found to rise from 300° in 
fine weather to 400° in snow and frost? or is it that in 
snow it is 300° while in frost it is 409°? or is it that during 
the time the snow and frost last c keeps on varying be- 
tween 300° and 400°? We look back a little in the hope 
of getting some explanation, and we are brought face to 
face with the statement that om ordinary railroads ¢ = 
225° only in time of snow and frost. How is this? Why 
on earth should the coefficient of adhesion be greater on 
horse railroads than on ordinary permanent way under 
similar circumstances? We give it up. The passage we have 
quoted contains problems the endeavour to solve which is 
enough to make the brain reel, A little further on we are 
told that “about 25 per cent. is generally allowed for the 
friction of the locomotive machinery and to work the 
pumps.” Is it indeed? As a matter of fact the bare 
friction of a locomotive, even including the “ pumps,” 
comes to nothing approaching 25 per cent. It is evident 
that the term “ friction” has been carelessly used instead 
of resistance, which may be very much greater at high 
speeds than 25 per cent. We would gladly see this entire 
article completely re-written ; as it stands it is quite un- 
worthy of the book, 

The article on agricultural implements is, on the contrary, 
very fairly written, and contains about as much information 
as could be got into the space. It includes a long extract 
from a paper read by Messrs. Fowler and Greig before the 
Institution of Mechanical Engineers in 1865—6, on the 
cultivation of the soil by steam power. The concludes 
with the first portion of a. paper on agricultural engines, 
about which engines there is glen to be said, which we 

‘art 


hope to find very well said in a 
e have dealt rather hardly, pereaps, with the first 
part of a new work, but we have done so, simply, because 


we think that nothing is so likely to bring the work up to 





the high standard of excellence which we confidently 
believe it may ultimately attain, as the pointing out of | 
defects in this, the first stage of its existence. We have 
honestly mentioned all the defects we have discovered, 


and they are really not very im t. Eliminating, 
ing some twenty-eight or thirty pages 


rem, we have remain 
brimful of promise ; we hasten to assure Messrs, Spon 
our belief that, due care being ex they will 
casvend fo pradencing oon of the best technical dictionaries | 
ever publi We shall watch its progress with interest, | 
and take care to notice that progress from time to time in 
our pages. It remains to add that the French, German, | 
Italian, and Spanish portions are very well done. 


| furnace into the Bessemer converter, and poured from ii 


HEATON STEEL CORESPONDENCE. 
Tue importance of this itself, as judged by the 
facts evoked by Mr, Ki 's testing machine—of which 
we give this week a large number that really admit of no 
doubt as to their authenticity and importance—as well as 


the extent and vigour of the correspondence ag oan it, 
which Mr, Bessemer’s volunteered attack in the 7'imes 
brought forth—amply warrant our printing in fall the fol- 


lowing—the latest—as we did the earlier of Mr. Bessemer’s 
and Mr. Heatou’s letters: — 
(From the Times, December 19th, 1868.) 
Denmark Hill, December 18th. 

Sir, —The tone of injured innocence which Mr. Heaton affects in 
his letter of the 14th will appear simply ridiculous when it is 
known that it was from Mr. Heaton himself that I first learnt the 
fact that the product of his converter was not a fluid cast steel, 
capable of at once being formed into ingots, like my own, but an 
agglomerated mass, usually emptied out on the floor of the 
foundry. The reasons which rendered it expedient for Mr. 
Heaton to admit this fact are fully explained in the ” 3 itis 
also attested by Dr. Miller in his published report. In stating 
what he saw at the Langley Mills Dr. Miller, after describing the 
early stages of the prossae, uses the following words :—‘*‘ When 
all had become tranquil the converter was detached from the 
chimney, and its contents-were emptied upon the iron pavement of 
the foundry. The crude steel was ina pasty state and the slag 
fluid; the cast iron perforated plate had become melted up and 
incorporated with the charge of molten metal; 3cwt, or 4cwt. of 
crude steel from the converter was transferred to a reheating 
furnace, then hammered into flat cakes, which, when cold, were 
broken up and sorted for the steel melter; two fireclay pots charged 
with a little sand were heated, and into each 421b. of the coke 
steel was charged; in about six hours the melted metal was cast 
into an ingot.’ 

This evidence from a gentleman occupying the high position of 
Dr, Miller, who was expressly employed to go down to Langley 
Mill Steel Works and report on the advantages of the process for 
parties who are getting up a joint-stock company, amply justifies 
every wordI have said in my letter of the 2nd inst., and at the 
same time unequivocally refutes a great portion of the arguments 
by which Mr. Heaton still attempts to make it appear that his 

rocess produces cast steel direct. Not only does the evidence of 

r. Miller and the other experts employed show this fact of solidi- 
fication of the metal in the process, and the hammering and re- 
melting before cast steel is obtained, but these gentlemen do not 
say one word in their report as to Mr. Heaton having any cheaper 
way of making cast steel than by remelting his crude steel in 
crucibles, which Mr. Heaton, in his cost sheet, puts at an 
additional cost of £5 10s. per ton, which additional cost throws 
cast steel so made wholly out of the market for railway bars—its 
most important use. But, strange to say, the cost sheet printed 
for the private information of the shareholders in the new great 
company speaks of a patent reverberatory furnace for making cast 
steel ingots from pa Heaton steel. On the successful working 
of this mythical furnace the whole question of the cost of cast 
steel rails now rests, for the estimate of the cost of cast steel rails 
issued by the company is based on the assumption that crude steel 
can be melted in a reverberatory furnace patented by Mr. Heaton. 
How is it, may I ask, that Mr. Mallet and Dr. Miller are wholly 
silent on this vital question ? These experts have, it would appear, 
all been to see the play of ‘‘ Hamlet,” but the Prince of Denmark 
was not there. However much the absence of all reference to this 
furnace may be overlooked by the public in their hasty perusal of 
the bundle of testimonials prepared by these experts, I can assure 
you that 1 have read over the re; and they are as silent as the 
tomb on this all-important point of the case, notwithstanding that 
the whole calculation put forward by the company of the cost of 
cast steel rails rests on this patent furnace being able to melt crude 
steel of a mild enough quality to form ingots suitable for making 
rails —a feat which I utterly disbelieve it has ever accomplis' 

The process of melting which Dr. Miller saw in operation brings 
up the cost of steel ingots several pounds sterling per ton above 
the cost of Bessemer steel. 

I will now answer the three questions propounded in Mr. 
Heaton’s letter. 

First.—Can Heaton make steel as good as Bessemer’s, and at a 
less cost, from the same materials, with a plant costing vastly less? 

I answer no; distinctly no, and for these reasons :—Mr. Heaton, 
by his own admission, requires to employ 28s. worth of nitrate per 
ton, in lieu of using atmospheric air; nor does this extra expendi- 
ture produce cast steel; therefore the further cost incidental toa 
second melting must be added. 

Mr. Heaton’s apparatus is less perfectly developed, and therefore 
less costly; but 10 per cent. on the cost of the Bessemer apparatus 
does not amount to more than 2s, per ton on the steel made by it. 

Secondly.—Can Heaton make good steel and iron from Cleve- 
land and Northamptonshire pig iron—from brands, in short, that 
Bessemer could not use, owing to the presence in them of large 
quantities of sulphur and phosphorus? 

I admit freely that I cannot make good steel from the brands 
named; but the iron Iam now buying of the highest quality, at 
65s, and 70s. per ton, costs less for the ton of steel produced than 
the cost of the low c of pig irons named, when the 28s. worth 
of nitrate is added to their cost, so that the materials for a ton of 
Heaton crude steel cost more than the materials used in the Bes» 
semer process, while the latter yields cast steel, to obtain which 
Mr. Heaton must remelt at much cost. 

Thirdly.—Can he make good steel and iron as cheap and cheaper 
—< commonest pig as Bessemer can from the most expensive 

rands ? 

Again, I distinctly say, no, he cannot, for, as before shown, the 
common pig and nitrate together cost much more than the pure 
iron used in the Bessemer process, while the Heaton product can 
never compete with cast steel. For the more easy appreciation 
the general reader of the important difference between cast and 
other kinds of steel, I will compare it with a material with which 
everyone is familiar, viz., plate glass. This material can be made 
into the largest sizes, is stronger, more perfect, and more beautiful 
in every respect than ordinary window glass; everyone prefers it to 
the latter, and if anyone could cheapen its production as my pro- 
cess has cheapened cast steel no other glass would be used. 
Puddled steel and Heaton steel very fairly represent the two kinds 
of common window glass—good enough to keep out the weather, 
but which is, nevertheless, wholly unsuited to form a mirror; for 
this purpose you must use plate glass, just as for a railway bar you 
must use cast steel, 

Mr. Heaton speaks in his letter of the necessity to use crucibles 
in making Bessemer tool stecl. I know of no such use of crucibles 
by any one, but I know that hundreds of tons of fine tool steel have 
been made from molten iron run while still fluid from the blast 
¢ at once 
into ingot moulds. Mr, Heaton also hints at the enormous waste 
of iron in my proses: I have taken out the quantities of pig iron 
used, and steel made from it, as returned on the regular printed 
forms by one of my licensees, and I find that in working 10,000 





tons of pig iron thé loss was 12°45, say, 124 percent. Mr. Heaton 

| fog d eape By opens his very impure pig iron, to 

Dr. Miller, does not contain 92} per cent. of iron; if we add to 

this 4 per cent. loss in melting the pig, we deduct 114 per cent, of 
iron, besides all that is oxidised Tost in the converter, 

Mr. Heaton through 


to the fact that cold air is blown 
molten pig iron ia my and wish 


that coo the metal by doing. ‘As well raight whe that 
so do’ 

blowing a of air into a fire must cool it. No 
there is ous fact more aban another on 
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my claim is, however, the retention of the malleable iron or steel 
in a fluid s and Be powing of it while still fluid into ingot 
moulds ; ‘Upon point of fluidity the whole 
question of t by Heaton of my Bh om Now, the 
manner in which the weekly advertisements steel were 


worded induced me to believe that he produced cast steel in a fluid 
state, although all the probabilities of the case seemed against it. 


Heaton’s patent’ waited on me, endeavo' 
become interested in them, under very favourable conditions, and 
on my declining the proffered advantages I told him that, in my 

i ae was a direct infringement of my own, 
and that Heaton’s patents were invalid, and could not be 
in law, because the invention was not new at the date 
of the patent. I offered to prove this to Mr. Heaton if he would 
come up to London. For this purpose Mr, Heaton and two of the 
proprietors of his patents came to and met at my office in 
the City on the 3rd of March last. On that occasion I explained to 
Mr. Heaton and his friends that maki by passing streams 
of oxygen upward through the molten pig iron, converting it into 
steel, and pouring such steel while still retaining the fiuid state 
into ingot moulds, Was a direct a of my patent. It 
was then that Mr. Hi told me that his process was no infringe- 
use he did not produce ingots of fluid 


=] 


steel by & Surely this alone is ample justification for 
all my statem’ had not Dr. Miller’s rt confirmed me in 
every . . On this occasion I alsd showed to Mr. Heaton 
several out the thirty odd patents taken out from time to 
time by different Ser eeals, with the express a of avoiding 
my legal claim: they endeavo to avail themselves of 
the new light w ty invention had thrown upen the steel 
manufac I, of course, include Mr. Heaton in this fraternity, 
for I was first to make steel direct from fluid cast iron by 


purely c means, in a vessel without fuel, and wholly 
without sanekd hoes, and by the use 6f oxygen in the gaseous 
agg) aa wong upward through the molten a, may oo = 

r. Heaton cause oxygen to pass is through the flui 
metal in a vessel where Seder fuel mete “wees labour is employed. 
And I hold it d question that if it were possible for him to 
retain the metal in a fluid state after its conversion, and pour it 
direct into an ingot mould, that it would constitute an infringe- 
ment of my patent, and I ld in yoy apply to the Court of 
a anjinjunction to restrain \. this I explained 
to Mr. ton, and hence his ready admission to me of the fact 
that he does not make cast steel direct by his process. 

Seeing how much Mr. Heaton has borrowed from my mode of 
converting iron into steel, the i that I 
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forfeited patents before referred to I showed two 
and his friends, one taken out by Vietor Avril in 1856, and another 
by Sir Francis Knowles in 1859, in which he says :—“‘I claim the 
purification of molten cast iron a8 aforesaid, and I claim the said 
purification with nitrate of soda, or nitrate of potash, alone or 
jointly with er substances, and the metal be used 
directly or rémelted after being run into pigs or moulds,” thus 
proving incontestably to Mr. Heaton and his friends that Heaton 
was not, as the legal phrase has it, ‘‘thé first and true inventor” 
of the process of decarburising and dephosphorising pig iron by the 
employment of nitrate of soda or ns salts. These 
proofs of the invalidity of both of Mr. n’s patents as they 
then stood caused Mr. Heaton to petitioh Solicitor-General for 
leave to disclaim the all-important parts of these patents, viz., the 
exclusive use of nitrate of soda. The petition recites as follows :-- 
Whereas since the filing of the said specification I have been in- 
formed that attempts have been made prior to the date of my said 
hereinbefore recited letters patent to @mploy nitrates of soda or 
potash for the purpose of converting pig or cast iron into steel,” 
&c. I did not oppose this petition as 1 might have done had I 
desired it. The petition was therefore granted, and Mr. Heaton 
was allowed to limit his claims to a very narrow compass, by 
i in his specification the words ‘‘I do not claim the use of 
nitrates otherwise than when they are used substantially in the 
manner and by the means herein described.” The patents of Victor 
Avril and Sir Francis Knowles having lapsed and become public 
property, it follows that any one of her Majesty’s subjects may 
chemically treat molten pig iron of any kind with nitrate of soda, 
and produce malleable iron and steel therefrom, without any leave 
or from the owners of Heaton’s patents, provided they do 
not loy Mr. Heaton’s particular method of doing it. The 
chemical action of nitrate of soda on the impurities contained in 
cast iron will be alike in all cases; whenever these elements are 
brought together the same decompositions and chemical combina- 
tions Will result, without reference to the mechanical arrangements 
employed to bring about their union. 

e use of streams or jets of air introduced into the metal in the 
Bessemer process has proved both simple and <ffective, I have 
therefore adopted the same mode of using nitrates ; that is to say, 
I simply inject the fused nitrate by steam pressure, in streams or 
jets, downward into the fluid molten iron contained in a cheap up- 
right iron vessel lined with fire-bricks. In so doing I have great 
facility for checking and regulating the rapidity of the process. I 
do not require to mix sand and lime with the nitrate to prevent 
its explosive or too sudden action; nor do I, like Mr. Heaton, 
destroy a large perforated iron plate with every charge of steel 
x ; and rate in a red hot vessel, instead of 
in a cold _ oe, = - iain — $e ni ts patented 
arrangemen’ , further, I en rights and privileges un 
my patent such as the law confers on Mr. Heaton in reference to 
his. TI can, whenever I choose_to do so, license all or any of the 
iron ‘afd steel makers in Great Britain to use nitrate of soda and 
make steel at a royalty of 1s. per ton, or at such lower price as will 
always give my invention the preference, should the trade ever 
prefer process to the system at it employed. Jn 
would most likely 


i 
; 


such an event, however, the pu 

use a of some of the patents for nitrate of soda that 
have lapsed and become public property, and neither ask Mr. Heaton 
nor myself for a a 


Tho iron and steel trade of Great Britain have had Mr. Heaton’s 
invention before them for twelve months, and they have had mine 


before them fox seaai Saninn I have no doubt are 
well acquainted bat they not rushed in a 
Rahaemsedy. 1 ae Heaton’s patent, as one 


connected, however 
felt imperatively called upon in this instance to place the 
going facts before the public; and, having done so, I desire to have 
no further discussion on the subject. 

I remain, Sir, your obedient servant, 


A day or two after the publication of the foregoing, the 
money article of the 7imes contained the following :— 


A letter has been received from Mr. Heaton with regard to his 
invention for the manufacture of steel and iron, which is too long 
for entire insertion, but of which the material parts are given below. 
Its object is to controvert, or deny, nearly every statement in the 
communication inserted from Mr. Bessemer on the 19th ult., but 
as it is put for the most in the form of questions or 
challenges to Mr. Bessemer, it would provoke an endless contro- 
versy should that gentleman be disposed to depart from his ex- 
pressed intention of not continuing the discussion. On one 
point Mr. Heaton and his’ friends seem to be under a misapprehen- 
sion. They complain that attacks should be made upon the validity 
of the invention, and especially by a brother inventor. It was 
necessary, however, that every ble doubt or objection should 
be made known by those who might feel competent to do so, owing 
to the formation of a joint-stock Aeog: ! having been undertaken, 
since after persons had subscribed for shares it would be too late 
for them to discover an error, whereas, supposing the invention to 
prove effictent, no harm could possibly be done to Mr. Heaton, 
who would be able to establish the fact in the face of all who might 
venture to write against it. According to the first of the subjoined 
paragraphs, Mr. Heaton has, inthis respect, taken the proper course, 
and will soon bein pager to put forth a practical verdict. In 
the present stage of the affair it is for his critics to write with a 
view to suggest doubts and todemand proofs. His businessissimp!y 
to refute them by the production of these proofs. On his side 
argument must be out of place. Meanwhile the public can only 
look on, with an earnest hope for the success of his discovery. 

The following is Mr. Heaton’s reply in full, as forwarded 
tothe Editor of the 7imes, who, however, did not so pub- 
lish it, but merely printed those hs here printed 
by us without brackets at beginning and end. That 
i8 to say, all those portions of Mr. Heaton’s letter printed 
imes. Our readers can judge for themselves how far the 
paragraphs thus intercepted from the public eye which had 





seen Mr. Bessemer’s ex parte statements uncurtailed, even of 
their personalities, are material, and what sort of impartiality 
therefore the Zimes has displayed in dealing with Mr. 
Heaton :— 

To the Editor of the ‘* Times.” 


THE HEATON PROCESS. 
20, Great street, Westminster, 

{The public will no doubt dul aga wen hich h 

public will no doubt duly appreciate the motives which have 
#0 “‘ imperatively ” demanded of Mr. Bessemer what he is pleased 
%0 call a ‘‘statement of facts.”] 

{His object is obvious. He would alieniate from me the support 
‘upon which I depend for the due development of my invention, b 
asserting that he has himself —- an offer of my patents whic 

have never made him, and by hi oe eee Chancery, 

which, as I shall prove, his own co have advised he could 
have no possible justification. Mr. Bessemer has indeed abused the 
privilege of your space; but since he has so done, I have no choice 

‘to ask you to allow me to disprove circumstantially every one 
of his statements.] 

{I ise by remarking that I can have no objection to admit 
that Dr. Miller himself testified to my having produced crude 
steel. But I fail to perceive how my expression of indignation at 
Mr. Bessemer’s gratuitously impugning my process is in any way 
rendered ‘‘ ridiculous ” by such an admission. } 

[Mr. Bessemer professes to disbelieve that the result of my pro- 
cess will enable me to turn out, by means of a furnace, ingots 
suitable for making rails because Dr. Miller did not certify thereto; 
and, questioning the very existence of my newly patented rever- 
beratory furnace, he is pleased to volunteer an opinion adverse to 
its merits. How far public opinion will hold Mr, Bessemer justi- 
fied in his attempt to thus damage and discredit the efforts and 
claims of a brother inventor remains to be seen. Meanwhile, it 
is but necessary for me to say that Dr. Miller and Mr, Mallet in 
their preliminary reports testify, and were invited to testify only, 
to the capabilities ae my process to make out of a certain attested 
pig—Ist, true steel ; 2nd, crucible tool steel; and 3rd, wrought 
iron. 





Mr. Bessemer flatly contradicts my statement that I can make 
steel as good as his own, and at a less cost, from the same mate- 
ials. Iam contented to appeal to facts, and these will shortly 
come before the world, verified by a competent and disinterested 
authority. An impartial French Commission, headed, with the 
sanction of the French Government, by M. Gruner, Inspector- 
General of Mines in France, and Professor of Metallurgy in the 
Imperial School of Mines, have, as I led you to expect, just spent 
four days at Langley Mill, and after having witnessed the conver- 
sion of their own impure pig iron into excellent steel, and verified 
the cost of production, have taken away with them evidence which 
=e carry conviction to all who are interested in establishing the 
truth, 

Now I do not feel called upon publicly to divulge my cost-sheet 
—open, however, as it is to oo for legitimate purposes— 
simply because Mr. Bessemer chooses to insinuate, without war- 
rant, that I cannot turn out “steel rails,” by my process at less 
cost than “‘ Bessemer rails,” in the faceof my assertion that I am 
turning out steel rails, without remelting Ge pepenet of my con- 
verter, at a cost with which no Bessemer steel can compete. [He 
tells you, Sir, that his pig does not cost more than 70s., and that 
he gets his atmospheric air for nothing; yet the market price of 
his rails is £12 per ton. Now, if Mr. Bessemer’s statement be 
correct, after making due allowance for the cost of rolling the rails 
there must be a large margin for profit. Is it not strange that iron 
masters, so “keenly alive to what is best for them,” in ‘‘ these bad 
times,” should not have “rushed in a body to take licences ” under 
Mr. Bessemer during the ‘‘ twelve years ” the ible opportunity | 
offered ? But, strange to say, only fifteen of them—as has re- | 
cently been officially stated—have joined in the rush; and, stranger | 
still, it is credibly asserted that more than one of these have re- | 

ted of theirtemerity. I therefore conclude that the cost of the 

mer process is much greater than would imagined from 

the figures Mr. Bessemer puts forward ; at enough, indeed, to 

have afforded him an opportunity of which he has possibly availed 

himself, of evincing a generous spirit to these unfortunates, by re- 
ducing his royalties. ] | 

[Mr. Bessemer states that he can purchase, for 70s. ton, pig 
“of the hig “a ike to know where. ‘The 





pesseait pete of Sue Righest class Workington pl ia Bis. per ton 
or! 
at the HoT apedioes Bae me i,m, Eph sway 
ber, assuming that Mr, Bessemer’s quotation were the cur- 


between brackets were sujjpressed by the Editor of the} to be 





told by more than one of Mr. B "sli , in the presence 
of several other gentlemen in this office, that 0 per cent. is the 
lowest percentage of waste ever yet attained by them, and this 
enormous destruction of raw material of the most ex ve class 
cannot be ignored as constituting a most important item in the 
cost of “ ” a ic air. 

a fornitrate, advisedly, for I have never admitted, and 
I di tly deny, that I “‘require” toemploy 2 ewt. of nitrate of soda 
for the productionof atonof steel. With lessthan 14 cwt. perton I 
have produced excellent steel this week in the presence, and to the 
entire satisfaction, of Monsieur Gruner, Baron G. d’Adelswiird, 
and M. Thiéblemont, theable representative of Monsieur deWendel, 
from white forge pig, produced at Baron d’Adelswiird’s works 
at , in the department of the Moselle, from oolitic ore, 
similar in composition to that of Northamptonshire. If, then, I 
can make good steel from such impure pig with that proportion of 
nitrate, it is clear I can make it with less from purer brands. I 
therefore distinctly reaffirm that I can do what it suits Mr. 
Bessemer to deny that I can do. ] 

[Why need I reiterate that his statement, that the cost of re- 
melting brings up the cost of my ingots several pounds a ton above 
that of Bessemer steel, is absurd. I showed in my last letter that 
it was idle to compare the cost of my crucible-melted steel with 
anything else but the cost of crucible-melted steel. It was crucible- 
melting Dr. Miller saw ; crucible melting gives tool steel, and tool 
steel is to Mr Bessemer’s rail steel what *‘ plate glass is to window 
glass.” He alleges that he knows of no use of crucibles by any one 
to make his metal tool steel. The ignorance which he has dis- 
played as to what is done at my works renders it not incredible 
that Mr. Bessemer may be equally uninformed as to what is taking 
place at his own. I will not therefore accuse him of wilful con- 
cealment of facts, but, in corroboration of my former statement, I 
am prepared to bring forward evidence upon oath that a 12-hole 
crucible furnace has been in use for seven years and upwards in 
Mr. Bessemer’s own works in Carlisle-strect East, at Sheffield, and 
that it has there been the common practice to run the steel out of bis 
converter into a large cistern of water, from which the granulated 
metal is collected, and remelted in crucibles for the production of 
tool steel !] 

[Now, Sir, as Mr. Bessemer tells you he has read every word of 
the reports on my process, which he says were as ‘“‘silent as the 
tomb ” in reference to my furnace, on the efficiency of which he 
alleges that my i must depend, ignoring as he does the 
proved success of other gas furnaces, for similar and other pur- 
poses—such, for example, as that of Mr. Siemens, equally available 
tor the melting of my crude steel—I would ask him how he comes 
oblivious of Mr, Kirkaldy’s reports—no less than nine in 
number? Mr. Bessemer’s justice appears to be dumb as well as 
blind! Why should he be so curiously silent on the fact, shown 
by these reports, that the problem of making good steel and iron 
from Cleveland and Northampton pig iron is solved beyond the 
possibility of a doubt? Such silence, golden though it may be, is 
scarcely compatible with the efficient discharge of a self-imposed 
** public duty,” though indeed the bearings of these reports may 
well excite Mr. Bessemer to the “‘ feelings of pain” to which he 
confesses. } 

[Now the experiments of Mr. Kirkaldy are not experiments on 
isolated picked bars. The bars are made from Clay Lane pig, 
Stanton pig, Butterley pig, Dowlais pig, and other brands, which 
Mr. Bessemer has failed in using, and which he has confessed he 
cannot use. They have been tested in the most public manper, 
and the number so tested is up to the present time upwards of 150, 
Mr. Bessemer is surely well aware that I stated in my last letter 
that steel made from pure Clay Lane No. 4 forge pig bore 53 tons 
to the square inch, and that Butterley bore 45 tons, while the 
wrought irons from these brands bore 25 tons and 24 tons respec- 
tively. If he is wilfully ignorant of these facts, neither letter- 
writing nor reports will convince him ; but that he is not actually 
ignoraxt is evident from his own admission that he has read every 
word of the reports in question. I may here add that Mr. Kirkaldy, 
since the date of these reports, has tested the steel made under the 
eyes of the French Commission, from the impure oolitic French 
pig, up to a breaking strain of 55 tons to the square inch.] 

After such evidence as this, it matters nothing what the product 
of my processis called by Mr. Bessemer, and I do not need Mr. 
Bessemer’s unsolicited ‘approval’ of what he has never seen, 
while I am able to produce, as I have already told him, a perfectly 
homogeneous steel, and cheaper than he can make, even if he could 
make it from such brands as Iemploy. I am not aware that it is 
necessary, in all steel making, for all time to come, that it should 
resemble Bessemer’s in its successive stages, especially when the 
ultimate results are superior and cheaper. 

Mr. Bessemer states that “‘ I wish the public to believe that he 
cools the metal by his blast of cold air.” Nothing of the kind. I 
argued that he was more likely to cool the metal by his blast than 
I was by the evolution of oxygen from the nitrate, a theory by 
which he sought to discredit my process. 

I now pass on to a more personal question. ] 

Feeling it to be necessary to account to the public for his taking 
out three patents for the use of nitrates, Mr Bessemer professes to 
state his real motive for so doing. The motive suggested by the 
latter half of his letter is that he had been desirous only of pro- 
tecting himself against infringements by me of his atmospheric 
patents, and he leads the reader to infer that this desire arose after 
the abortive issue of certain negotiations with him, initiated by me. 
I ask in simple justice to be allowed to refute both statement and 
inference. To prevent the public being misled, it will suffice to 
state the fact that Mr. Bessemer’s first patent for nitrate was 
taken out in December, 1867, whereas I never saw Mr. Bessemer 
till March, 1868. ] 

[Mr. Bessemer’s statement is, that early this year one of the 
proprietors of Heaton’s patents endeavcured to persuade him to 
take an interest in them on favourable terms, and that he declined 
to do so. ] 

ft most unequivocally contradict this statement. ] 

At the beginning of this year my patents were exclusively in my 
own hands, and I had no idea of disposing of them either to my pre- 
sent partners or to any other person, though I have been frequently 
solicited to do so. My visit to Mr. Bessemer in London, on March 
3rd, was paid from no wish of mine to negotiate with him, but in 
consequence of an intimation conveyed to me that he wished to 
see me; and neither on that nor on any other occasion did I, nor 
any person authorised by me, or my sole partner at that time, or by 
my partners since, “endeavour to persuade Mr. Bessemer to 





become interested in my patents upon favourable conditions,” or 
upon any conditions whatsoever. ] 

I knownot whether most to admire, Mr. Bessemer’s past discretion 
or present temerity when he asserts that I owe the present validity 
of my patents to his not having opposed certain disclaimers of 
mine before the Solicitor-General! Certainly the tone of his 
correspondence does not encourage the belief that any rights of 
his, secured by law, would have been voluntarily surrendered. 
However this may be, I may say, what will scarcely be thought 
possible in the face of Mr. Bessemer’s statement to you, that the 
joint opinion of Mr. Grove, Q.C., and Mr. Webster, Q.C., to the 
effect that my patent in no way infringed on Mr. Bessemer's, was, 
on the occasion referred to, and in the presence of gentlemen who 
accompanied me, read to Mr, Bessemer, and in their presence Mr, 
Bessemer freely admitted to me that I had advanced many miles 
— him on the road to perfection in steel making.] 

&@ matter of such public importance I may, perhaps, be 
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THE ENGINEER, 











lowed to show wherein my process is essentially distinct from 
he Bessemer, and in what the Heaton patent 
of my process imparting to the molten iron 
condition, while suppl at the same time a base, such as soda, 
with which the oxidised products may combine, involves a prin- 
ciple, as contradistinguished from is 
highest value in its bearing on the elimination of 
phosphorus, and which is utilised in practice in the Heaton 
apparatus. A reference to Dr. Percy’s “‘Me' 
is sufficient to fully explain this es point, for there it will 
be seen that instead of the phosphorus bein 

mer process, the proporlion found in his steel is actually 
greater than in the pig operated upon, and if the analysis there 
recorded be compared with Dr. Miller’s determination of the phos- 
phorus in the pig iron I use, and in the steel I produce, the 
advantages of my process will be at once — and when, 
therefore, Mr. Bessemer, with the full knowledge of the opinion 
of Mr. Grove, his own counsel, that the employment of nitrate of 
soda in Heaton’s converter, for the production of iron and steel, 
could not be construed into any infringement whatever of his 
patent, hints at possibl plicati for injunctions, I w 
simply observe that unless he advance other than the startlin 
general proposition that ‘‘ malleable iron or steel,” when in a flui 
state, cannot be poured into moulds without his license, his appli- 
cation for an injunction would fail, 

I claim what I affirm and have found to be the only method 
whereby the nitrate process can be used with any prospect of 
either chemical, mechanical, or commercial success. Conceding, 
for the sake of argument, the assertion of Mr. Bessemer, that the 
use of nitrate of soda were common property, or, even assuming 
that such use were protected by patent, still, to quote the words 
= mae ee in a recent judgment, ** Hills v. Evans,” 8 Jur., 

8., p. — 

“*If anything remains to be ascertained which is necessary for the 
useful —— of the discovery, that affords sufficient room 
for a valid patent.” That which is necessary forthe useful appli- 
eation of the nitrate process is of the essence of my discovery and 
patent. 

It was evidently apparent to Mr. Bessemer that something did 
still remain to be discovered in order that the nitrate Ring i 


: 





might be economically and succesfully applied. This somet 

really the object of my invention, and to show how much Mr. 
Bessemer has appreciated its value I refer to the specification 
of his patent, dated 31st December, 1867, in which it will be seen 
that he has attempted to borrow, though in an impracticable form, 
what I consider to be one of the most important clements of my 
invention. 

Mr. Bessemer declares that ‘‘any one of her Majesty’s subjects” 
may chemically treat molten pig iron of any kind with nitrate of 
soda, and produce malleable iron and steel therefrom, without any 
leave or license from the owners of my patents, provided they do 
not employ my particular method of doing it. Exactly so. ‘The 
pestiouiar method” is the one thing I have patented and claim, 
and this is the Hamlet which Polonius has not recognised. Those 
methods which involve the use of nitrate in the blast he is welcome 
to; but he is quite correct in doubting whether any one would be 
willing to give him 1s. per ton for the use of them, 

Mr. Bessemer, well knowing that the fact of my success, which 
he still affects to dispute, has not, as he says, been before the pub- 
lic for twelve months, but scarcely for as many weeks, having for 
the first time been publicly notified in your City article of the 26th 
October, argues that my process must be worthless, because iron- 
masters “have not rushed in a body to take licences” before its 
success was known! He conveniently forgets to mention how 
many years it took him to induce them to adopt his own. Im 
tant licenses have already been granted by me, and are bei ily 
applied for, and although misrepresentations have so blinded many 
to their own interests that they have not to make that per- 
sonal investigation of my process which has convinced all who 
have done so, thus much cannot be said of our French neighbours, 
since all the members of the French Commission have at once 
decided in favour of the adoption of the process which Mr. 
Bessemer disapproves. 

{Mr. Bessemer, having gratuitously provoked a discussion intended 
to damage my patent, retires from the controversy. In felicitating 
him upon the cessation of his duties as public monitor, I will but 
ask him what would have been his opinion of a fellow-labourer in 
the same field, who, during the five years when he was perfectin 
his process, and endeavouring in vain to convince the iron world o' 
the value of his invention, had taken similar steps to prejudice 
him which he has adopted towards me?] He admits his inability 
to deal with my materials. I assert my perfect competency to do 
so, and thereby, to use the words of Engineering of mber the 
18th, to “add at least ten millions a year to the wealth of the 
country.”—-1 am, Sir, your most obedient servant, 

JoHN HEATON. 





From the Times of 6th January, 1869, 

Subjoined is a further communication regarding the Heaton 
steel process :— 

14, Gray’s-inn-square, January 5th, 1869, 

Sir,—While agreeing entirely in the purport of most of your 
remarks respecting the merits of Mr. Heaton’s process, I at the 
same time think you have done him some injustice in your omis- 
sion of some of the passages in his letter to you, and es 
those which pointed out that Mr. Bessemer erroneously com- 
pared the cost of Heaton’s crucible-melted steel with his own steel, 
and those which denied the statement made by Mr. er as to 
his having been solicited to take an interest, on favourable terms, 
in Mr, Heaton’s patents. 

If Mr. Bessemer had confined his letter, which ap) on the 
19th of December, simply to argument on the merits of the pro- 
cess, or if you, Sir, had omitted from it those es which were 
of a personal nature, Mr. Heaton would not have found it neces- 
sary to reply to c and insinuations which ought not to have 
been made, because they were both unfounded and apart from the 
real merits of the question. 

It was entirely uninteresting to the public whether Mr. Bessemer 
had or had not been solicited to take an interest in Heaton’s 
patents on favourable or any terms; but that statement and others 
which you have not allowed Mr. Heaton te contradict having been 
made, and having had the effect of damaging for the time Mr. 
Heaton’s interests, it was incumbent on him to explain and con- 
tradict what was erroneous or untrue, and I cannot but feel that 
he has some ground for feeling that he has not been treated with 
eth de nen doubt, infinitely larger 

© dem: upon your space are, no ite 
than the general public have any idea of, and Mr, Heaton endea- 
voured to condense his letter as much as ible, and, in fact, 
shortened considerably his first draft. In effect it was no longer 
(if not a little shorter) than that of Mr. Bessemer, who, it must 
borne in mind, began the controversy on the merits, and then, 
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The manufacture of steel is a subject of universal 
as far as Mr. Heaton and those interested with him are concerned, 
desire nothing better than the fullest discussion and investi- 
a to ee eee oe Se res, We ee and — 
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LETTERS TO THE EDITOR. 
(Continued from page 48). 


SOMETHING NEW, IN STEEL. 


cold, when it only requires 
been su iy f by very ordinary smiths. 
hardened in large masses without cracking, but it does not require 


til 
lightly pee Feb aoe f then allowed to become | origin 





tires, 25ft. to per minute without 

touching the ‘grindst ctoel B qube unsulved for chiesls, 
e ‘one. or 

Scenes clectient lls toe eons &c. Such as my 
special steel is, it will in allcases stand well for and 


Cheltenham, 4th January, 1869. 





SAFETY GOVERNORS FOR CORNISH PUMPING ENGINES. 
Sim,—In your of August 2ist I observe a description of a 
safety ea sa or Cornish pumping engines, by Mr. Husband, of 
— oundry, Cornwall, 
me years ago while engaged 
in erectin pemphigus g FIC.L 
I designed two or forms of ; 


one you,have illustrated. In 
Fig. 4 the end of one of the plug 
as | ‘orms a plunger, drawing 
water, during the outdoor stroke, 
through the valves A and B, and 
expelling it, during the indoor 
stroke, through the valve A. 
This valve is shown more plainly 
in Fig. 2—it fits the pipe E asa 
piston in a cylinder—the water 
entering and escaping through 
the openings B, B, While the 
engine is working at its normal 
speed, the valve A remains sta- 
tionary, but should the velocity 
of the indoor stroke be unduly 
accelerated, the increased pres- 
sure of the water raises the 
valve, thus closing the openings 
B, B. The straps O, C on the 
guides of the cross-bar D, keep 
Feces | te ter gee ool 
of the plug 
caaleniie te descend, the dis- 
placed water, having no other 
means of escape, raises the 
lunger 2, thus closing the ex- 
Coe valve, and checking the 
descent of the piston, To pre- 
lifted too Ligh suitable opents 

. too hi pontine 
are provi in it, week chee 
the water to escape over the gland 
of the stuffing base as soon asthe 
exhaust valve is closed. The 
principal obj tothis arrange- 
ment (which also applies to Mr. 
Husband’s design) that the 
speed of the engine is not uniform 
throughout the indoor stroke, so 
that an adjustment of the escape 
valve for, say, the initial 
velocity of the piston, would be 
unsuitable for the velocity at 
the other parts of the stroke. 
I proposed to obviate this by 
using a separate plunger, worked 
by a kind of cam on a es 
rod; by giving the proper shape 
to this cam, a uniform motion of 
the plunger could be obtained with 
oe velocity of the plug 


I very much doubt, however, 
whether any governor on this 
principle would suffice to save the 
engine in the event, say, of the 
main rod parting near the caps, In 
such a case I would rather trust 
to a suitable arrangement of 
buffers, in addition to the ordinary 
spring beams, As in a sing’ 
bottom clearance would be allowed without waste of 
would be easy—knowing the greatest load which could ly 








be put upon the piston—to construct buffers that would prevent 
any serious damage to the engine even should the entire 
removed at the commencement of the stroke; though whether the 
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le-acting engine a great amount additional security would compensate the increased cost is another 
question. 


‘W. MorsHEaD, 
Namaqualand, Cape Colony, November 7th, 1868. 





UNITATION, 

Str,—I shall be happy to send ‘‘Contractors’ Engineer” a 
reprint of my article in the “‘ Philosophical Magazine;” he will 
then be able to see that he is writing about matters that, although 
very interesting and very new to some, are well-known and pro- 


ives Sea 


y t. 

My only motive for the subject forward a practical 

one, even su s that adidas aes etnoe, Lebel caveests 

its use until it was generally known, and a fair trial given as to its 

utility. “When several articles are preparing, and further develop- 

ments are being made, reticence isnecessary. W. H. WALENN. 
19, Talbot-road, Tufnell Park West, N., Jan. 12, 1869. 


8 T should lik through a ask the intel 
IR, — e, throug! columns, to e intel- 
igent and disin public for their verdict as to 
whether or not it is right and fair for a consulting engineer to 
compete upon his own specification with the contractors tender- 
under it for the work upon which he is retained, and in 

he is to be judge and final referee ? ConTRACTOR, 


THE CHANNEL RAILWAY BRIDGE. 





the suggestion of the Emperor, that, without any intention of im- 
the ility of the project, it would be prudent to 
conciliate public confidence in it by reducing the spans to the 
width agreed on the Government of this country, viz., 1000 
metres, Ata of the committee of this company held in 
Paris since his return, it was, after much discussion, resolved that 
the Em 's suggestion should be adopted. M. Boutet is now 
e in altering his design accordingly, and, pending the dela: 
thus necessarily occasioned, it is of course impossible to make 
project public in this country ; but as soon as his new design is 
complete I shallbe to send you p oragpen sre a re sues it. 
su construct 


fact that t capital has been to 
the model, and the French ment approves of it—which 
a A to you all but incredible—is shown by the of 
Vaillant, Minister of the Emperor’s Household and of the 
ag ae published in daily papers of London on the 6th and 
ins' 
Ishall be to show the list of subscribers, which is daily 


“ileal deeded dosece 
Th the promoters of the tunnel duly published their notice 
I have not observed that they have deposited their 

















Jan. 15, 1869. THE ENGINEER. 

1 . 
THE HEATON STEEL PROCESS. decide, but Dr. Percy iy certainly ght in reerng bi “cpinton upen the | before oe = amdeghon F sagear eso 
In this, asin every instance of science applied in practice, steel disect from the converter, and of the so-called Sense ieee Cast of the | this new sort steel we must know, besides its contents of 

to results are of much greater Srepe® ponies cad co tehet ea sey Sea af de also its entire chemical constitution. 
to the man and to the than the — a ee can ake aoe ae chemical SS a een 6 eee ene wamiber of ane- 
seally i tot theny le att ace supposed to depend, constitution of Heston steel to be more in harmony with metallurgic theory | rage specimens of this new steel —see if it be or be not really, 
especially if be iteelf n very clear nor Very | {tt it to point out that the quality of Heaton steel and iron has been con- | 20t onlya new steel, but a new combination oralloy ; whether 
certain, which, won wart ot ney the condition of che- clusively established by no les than two hundred experiments as to tensile | or not it contain sodium, or calcium, or other metals or sub- 
mical and ph in relation to steel. —- as ;, those machine affords practical evidence whose | stances, and what effects, if any, phosphorus may produce 
Dr. Percy, relying, however, upon theory only—never The experiments referred to ar embodied*in fifteen reports, which show, | upon the physical of this complex alloy or whole 
having ¥ _ Mr. ’s process—never having ex- in brief, Settee otic, presesss Sem pew Coptens No. 4 forge Vie, b ee And if it shall turn out 
mataes ®, we believe at Feely es ely, if at | S“Workineton 55, Barca @Adelewird’s snk cttal che tees ve 8h notwi' ding phosphorus shall be proved present, 
li—the iron or steel prod it to warrant | and M. de Wendel's French foundry pig 54 tons to the square inch. yet also the phy qualities of the material shall prove 
his giving any opinion, or to make hi when | ,, 1 may add that the, particular. bars made from tne rete tities | good, then it will be for the chemist to discover why 
given, as valuable as that of the least earned man Either, therefore, Dr. Miller's isolated: analysis was or the small | that is so, and to show in what respects,and how 
with the facts before him—has written the following letter | amount sodium in the crude steel, according to that analysis, was sufficient it is that the generalised fact of the injury done 
to the Times (7th Jan. inst.), in which, while saying he snciyeia. ar Dr. Pe ee ata pa [= oy Be owe’ deduced from steel made by the older 
Pre nek nt py hy ogee prem gy GT Tp TY i ne I aa lemeale 
ly vour ive ita - r 

at the same time, v , as it to us— bed ae sey ent favo Prey il Le ey Now this is just what Dr. P. has not done, written 
ery appears Langley Mill, and have po Sy J erey e, ’ 
volunteers “his entire t from the opinion” of 4 | disposition the same means of thoroughly investigating the process which | or implied—for his remark, so far as it is good for 
brother chemist, Dr. Miller, hangi upon the | they have recently afforded to the French Commission to eie | anything, is a jumping to the conelusion—that in so far as 
ee ee ee “name had appeared |" 20, Great George-street, January 7th. rus is bad in steel made by the old methods 
in the Times in reference to the Bessemer process :— Now, all that we shall say at t as to Dr. Percy’s which he knows, it must be equally bad in steel made by 
(To the Editor of the Times.) opinion is this—first, it is based, as regards Dr. | new methods and of a composition which he does not know 
Sir,—As my mame has in the City Article of the Times to-day in wg rage padnys pt gag ommend anything about, and which, for aught he can tell, may be, 
tM, ewemer, proces, Lak. Jou payee in wie Ge of fact. Dr. meee Tn atetes aes homo- Sool alley wih lig A nape d is, a totally new 

et ang aA ee — iron, as some woul it, made from the material earthy metals. 
that is correct, and ie. Soomeer t knew, ‘would sot i Heaton’s converter, which he calls “crude steel.” Dr.| This we take to be the only true line of philosophy upon 

accuracy. Iam, however, desirous that it should not be supposed that I have | Miller had not analysed any finished Heaton steel at all; | the subject that becomes a man of science. 
oat Oenoitone Tune fo saeieied piper bow’ tebe on, Cn Oe so that Dr. Percy’s “fact in metallurgy, than which none| For ourselves we are so far not in a position to come to 
— "No. Report of Professor Miller, M.D., | seems to have been better estab viz., “that much | any conclusion as to the true constitution, chemically, of the 
FBO, Aemaaer, to Se Revel Mins, an Destere Bie Feces fer Beek” | less than 0906 per cont. of produces a decided Heaton steel. We have no sufficient facts before us—nor, 
(0298 per cent.) retained by ro yt ay A redeeed in | and injurious effect upon oo simply irrelevant as a | asit ap tous, have any sufficient facts been made public; 
Heaton’s process) from the converter w! AY catpeel, Sebvicaky 6 not such | basis for the objection against Heaton’s process, which he | for, to a conclusion of a sweeping character upon a 


January 6th, Jouyw Percy. 
The following rejoinders have also appeared in the Times 
of January 8th :— 


(To the Editor of the Times.) 
Sir,—In the Zimes of this morning (January 7th) is a letter of Dr. Percy’s 
on the subject of Heaton’s steel. 
In this he quotes a sentence from my report on the results of certain 
experiments upon process which I witnessed, and he dissents from my 
conclusion. 


The sentence quoted from my statement is as follows:—‘‘The quantity of 
phosphorus (0°298 per cent.) retained by the sample of crude from the 
which I analysed is obviously not such as to injure the quality.” 

Fo dha aan, r Si ceeiens enced ter it seh merely to the 

upon e on steel, but it refers to par- 

ular sample ; and in the next sentence, which Dr. Percy has not quoted, I 

ive the reasons for my opinion as follows:—‘“ The bar iron No. 9 (a misprint 

for No. 8), was in our presence subjected to many severe tests. It was beat 

hammered sharply round without cracking. It was forged and subjected 

to a similar trial, both at acherry red and ata clear yellow heat, without 

cracking ; it also welded satisfactorily.” 

The bar iron was made from the crude steel, ahd its analysis is given. 

The same iron was subsequently tried by Mr. Kirkaldy, who reported that 

py atensile strain of 23 tons to the square inch.—I am, Sir, your 


o| servant, Wa. ALLEN MILLER. 
King’s College, London, January 7th. 
(To the Editor of the Times.) 
Sir,—Dr. Percy states in the Times of to-day that he does not give an 
upon Heaton’s , but dissents from Professor Miller's statement 
‘that the quantity of phosphorus found in the sample of crude steel analysed 
by that gentleman is not such as to injure the quality.” ~ 





REPORTS OF Mr. DAVID KIRKALDY. 
Certificate of Identification of Ropert MALLET, Esq., F.R.S. 


CLEVELAND AND STANTON IRON. 
7, Westminster-chambers, Victoria-street, 8.W. 

I certify that certain round rolled bars of Heaton’s Patent Steel-Iron, marked and numbered, and also certain bars 
of rolled cast steel. and square bast of tilted cast steel, also marked and numbered, were made on the 
10th day of July, 1868, at Langley Mills Steel Works, by Mr. Heaton’s Patent pr 
that of Dr. Miller, Vice-President Royal Society, and Assayer to the Royal Mint (except in so far as that Dr. 
Miller, through illness, was unable to wait for the “pouring” and tilting, &€ , of the Cast-Steel), that the whole 
were made from a mixture of equal weights of Clay Lane, No. 4 (Cleveland’s) Pig Iron, and of Stanton (BBB Pig) 
Northamptonshire Iron, treated in Heaton’s Patent Converter; and that the above bars of steel-Iron and of Cast- 
Steel were forwarded thence, in cases under my seal, to Mr. Kirkaldy’s Testing Works, London. That I there 
identified the said bars when taken out of the cases in my presence, and that certain of those bars were tested 
before me, as to breaking strain and amount of elongation, by Mr. Kirkaldy, and that the results of such testings 
are those referred to in my “ Preliminary Report,” dated 12th September, 1868, addressed to the Proprietors of 


Heaton’s Patents, and printed by them. 


Signed 
2nd October, 1868, ‘ , 


The testings above referred to are comprised in my Report A. 





ROBERT MALLET, C.E., F.R.S. 


says he won’t, but really does, obtrude. Secondly, assuming 
that it had been a fact that steel—jfinished st le by the 
Heaton process had eg proved to — a = poset 
e of rus (the con being the and the 
aliminats ce pd a onsof the great advantages of the 
process over any and every other) and yetthat the unerring 
,evers of the Kirkaldy testing machine had also proved that 
chis same phosphoric steel remarkable strength 
and toughness, would Dr. Percy be still prepared to adhere 
to his ancient metallurgic creed, that if there be phos- 
phorus in steel, it must and ought to be bad, no matter 
what testing machines or smiths’ forges might say to the 
cont ? 
Dr. Percy’s “ well-established fact” has been generally 
accepted as a result of observation . nearly all steel 
made by nearly all processes, except by Mr. Heaton’s, as 
to which, as yet, he faves nothing. Dr. Percy is surely a 
better philosopher than to affirm that, because phosphorus 
in cementation—or Martin, or Bessemer steel, even in 
minute proportion—injures its properties for use, that, there- 
fore, it must, in the same minute proportion, equally injure 
steel made by the Heaton process. A discreet and unpre- 
judiced experimenter, of the Faraday school at least, would 
say, phosphorus in any steel, although from analogy an 
a priort ground for suspecting its goodness as a structural 
material, may yet for anything that we know with certainty 
to the contrary, have its effects upon the physical properties 





of the material, masked or neutralised—if other and novel 


No. 1. 


and Stanton Pig 


, in my p , and in 





and [2], [2], and also four 


mixed in cupola in the usual way. 





My testings of the above are given in Report B. 


We certify that the four samples of Stee] marked 1, 1, and 2, 2, and four samp! 
round bars of Steel-Iron sent to Mr. Kirkaldy, The Grove, Southwark-street, London, 
on the 17th day of September, 1868, were made from thirteen cwt. of Glengarnock Pig No. 2. 


My testings of the above are given in Report C. 
No. 3.—WOURKINGTON AND STANTON IRON. 


ao meg y whether of iron or of steel, is not in ac- 
col with our notions of metallurgy or of science in 
meral, Yet that is just what the opponents of the 
eaton process have done with the isolated illustrative 
analysis by Dr. Miller, accompanying his preliminary 
report, 


pon the physical side of the question, however, 
we have facts—numerous, concurrent, exact, and such, 
we think, as no honourable or reasonable man can 
doubt the perfect authenticity and truth of — which 
go, without exception, to prove that, no matter what 
_ be the chemical compositions of the steel-iron, 
and of the steel made by the Heaton process, it is 
a structural material of great tensional resistance and 
of great toughnesa, and of great uniformity in these quali- 
ties. 


The following tabular results of testings of these Heaton 
products, made from a very t number of different 
makers of pig iron from very different and distant regions, 
which we are in a position to be here the first to publish, 
we say prove the above facts abundantly, and amply 
sustain the opinions given by Mr. Mallet and Dr. Miller in 
their respective preliminary reports. 

We should be glad to be in possession of equally satis- 
factory facts as to the cost of the Heaton process, if, in the 
present state of the Langley Mills works it be possible to 
give such with unbiassed fairness to the process itself, as 
compared with other methods, and to the public. 


Certificates of Identification of Messrs. HEATON AND GOULDER, 


CLEVELAND AND STANTON IRON. 
Langley Mill, near Nottingham. 


We certify that the six square and five round bars of Heaton’s Patent Steel-Iron (cross-piled and shingled into a 
bloom, and rolled), sent to Mr. Kirkaldy, on the 22nd day of August ulto., were made from a mixture of Middlesbro’ 
Pig Iron. The proportion of weight is 7 to 6. 


JOHN HEATON, Engineer to the Works. 
GEORGE GOULDER, Works Manager. 
(Signed) DAVID KIRKALDY. 


No. 2.—SCOTTISH IRON. 
Langley Mill, 17th September, 1868. 
Steel-Iron marked [1], [1], 


(Signed) 


JOHN HEATON, Engineer to the Works. 
GEO. GOULDER, Works Manager. 
(Signed) DAVID KIRKALDY. 


ley Mill. September 2Ist, 1868. 


Lang 
We certify that the ten bars of Iron marked 1.1, 2, 2, 3, 3, 5, 5, 6,6, and three bars of Cast-Steel, marked 
“Langley Mill Cast-Stee] 2, 3, 4,’ sent to Mr. Kirkaldy, The Grove, Southwark-street, London. on the 2ist day of 
September, 1868, were made from seven cwt. of Workington Pig No.1, and six cwt. of Stanton Forge Pig, No. 4 


JOHN HEATON, Engineer to the Works. 
GEO. GOULDER, Works Manager. 


































































































(Signed) DAVID KIRKALDY. My testings of the above are given in Report D. (Signed) DAVID KIRKALDY. 
REPORT A. REPORT B. 
To Ascertain the Tensile Strength, d&c., of Five Bars of Cast Steel, Tilted, and Five Bars Steel-Iron, Rolled. Results of Experiments to ascertain the Tensile St . &c., of Eleven Pieces of Steel-Iron Rolled. 
Received from Langley Mill, Steel and Iron Works, near Nottingham, 5th August, 1568. Received from Langley Mill Steel and Iron Works, near Nottingham, 26th August, 1868. 
é | Original. Ultimate stress. Fractured. Pg any a P Original. Ultimate stress. Fractured. Extension. | 8 : 
| stamped.” «8 3 Description. = — ri 
Per square inch 3 Difference. = *3 Per square inch $ ene. i 4 i H 
= Size. |Area Total. Size. |Area| Total. Size. or Per cent. 
| of original area. | Size. eel Ser cau. Per cent. E ait of original area. < |area! Per cent. | = < 
o | case tect, ib. | Ib. Tb. [tons o, | =o Ib, | 1. 1b. [tons | e 
1082 “arg 3/°74 XX °73|-540 |57,567|106,602 69°68 |-469|-071| 13°1 1°37| 13°7 Granular. we 1} square /1-231°22}1-500/70,125 | 46,750 98X92 bens het 42" pom (peculiar). 
1076 won 1/98 X *96)-941 |98,480/104,654 91X89 |-810|-131) 13°9 1-12] 112 Ditto, [1060 1$ do. (1°11 1-10}1-291/58,155| 47,629 *83X<"82 “81 540) 44°2 2°86) 28°6 | Ditto. 
1075 “a's 2 81 “97 X °96/-931 |86,210) 92,599 \95,414/42°6|-92< "91 |-837/"094| 10°1 \9°3 jo-56| 5°6\7-7 | Ditto, |1061] 1 do. (0°98 0°98 45,310) 47,198 — = “72 °T2 |"518 “442! 46°0 ad 2°75, 27°5 _ Ditto. 
j ‘| 
1084)«6” a3 3)°72 X °74)-583 |49,195| 92,298 “70><°72 |-504|"029| 5°4 049) 4°90 Ditto, [1062) % do. 0°87><0°86]0°748/35,778) 47,831 "67X66 |°442 -306| 40°9 2°79| 27°9 Ditto. 
107 “gna 1\97 X *99|-960 |77,680] 80,916 95X97 |-921|039| 4:1 0°33] 8°8 Ditto. |1063! § do. |0-75<0-75}o-se2|28,820| 51,281 55 X "55 |"302|-260) 46°2 2°61) 26°1 Ditto. 
ane | eter 1064, § do. 10°63 >< 0°63}0°397/22,055 | 55,534 “60°50 |°250 |"147 87°0, 2°16) 21°6 Ditto. 
1090/5 x” ‘gil 96 ‘|-724 |s7,410] 51,671 : 828] 45°3 . : Fibrous Dia. Dia. 
1092|««7 Y 11-95 {+709 |s¢,s10| 5: on A ee * = (peouliar)./j965) 13 round | 1°13  /1-003)/50,385/ 50,234 “82 |°528)°475) 47°3 2°57) 25°7 Ditto. 
“ee ” 1, *, - of 
1089 ‘Ys i 96 = |-724 rest 68 a ad“ Dac to be =r 1066, 1 do. 098 = jo-7 $20| 50,822 “70 |-385|"369) 48°9 2°72) 27°2 Ditto. 
x" 3 1 , ,305} 51,527 \51,468)23°0} 71 |-396/-828] 45°3 \44-1/2- “ i 
1083|*g 1-96 |-798 ® 10 adie : 2 scp 2x07 ee Hee 1067, § do. 0°85 567/29,968| 52,853 \51,642/23°0/ 66 |-342|"225| 30°7 \44-6)2°46/ 24°6 \25°3| Ditto. 
“3” r 724 |87, r d De 
ae : 5 * anes baal fairs Lorch Naas bet ag x is * 11068) 3 do. 0°73 J0"418)21,680) 51,746 “64 |°229/°189) 45-2 2°55] 25°5 Ditto. 
“6x” , ‘73 = =|°418)"306 . . % | 
| s ‘gi a ay bo om Zz § do. 0°63 J0°311/16,345| 52,556 "48 [181 |-180) 41°8 2°36] 23°6 Ditto. 
RoBgeRT MALLET, Esq., C.E, F.R.S.. | 506/22°5 38 26°0 
% Westminster-chambers, Victoria-street, 8.W. wy — 
To the of “ HeatTon’s IRON AND STEEL PATENTS.” 
Testing and Hxporimenting Weeks, The Grove, Gouthwart-steet, GR. th September, 1008. sy e treet. Westminster, 8.W. 
We The South 8.E., 9th ber, 1868, 
Testing and Experimenting Works, Grove, \wark-street, . sop roby | . 


































































56 THE ENGINEER 





Jaw. 15, 1869. 








































































































































= Se 
REPORT C. BUTTERLEY IRON. 
Results of Experiments to ascertain the Tensile Strength, ce., Ng ey oh Beatie mek al f bare of Heaton's Patent Sto, meaiend L. Mt. ‘ihn tmndis hoes hs Gear tee 
Steel-lron. Received from Langley Mill Steel and Iron Works, near Nattlagham, 1008 1868. Ein sieies Dare of Henten’s Pete ot tee eae Latte trees 
: one-) 
g Original. Uiigenghy strane, Feastared. Batensian. the foe han ur tty of one nc and fr ar of S. L, were rolled from billets 
Description, ta shove: , 
Stam) Per square inch of Pidlerence, cent We that the above-mentioned bars were made a of thirteen cwt. of the 
3 ped. | Sige. | Area. | Total. Gicinal aret Size. i ao Tie ck z Por vy Ay RF that the quantity of Nitrate of was ten , and that the 
tae, tapers with 2 Somme of Pig Iron used, was sent in a cage addressed to Mr. David 
Cast stee hone , The » Ronthwark-street, London, on the sbove-smambiened dale, 
c |; Le] Ib =I. , (Signed) JOHN HEATON, ay tonal 
1141] 2” | 0°55><0°65) 0-302 |32,653, pid 90,4si\aaval 47%°47) 22) 81 we) 10-9|279| 29° } 8s GRO. GOULDER, Works 
1140} 1" | 0°563<0°55) 0°802 }27,485) 90,844) *” bande Sh beeen Bho iba vn, Se Results of Baperiments to ascertain the Tensile pens Bay ‘of Bight Pieces of Cast-Steel, and Twelve Pieces of 
1139 “gn 1°01X<1°01) 1°020 | 88,630 pone 84,877 ore 99°99) 980) "040 pin | 80 0°40) 40+ } “1 Steel-Iron, received from Langley Mili Steel and Tron Works, near Nottingham, 17th October, 1868. 
t : oil 1-02 ‘ 040 | 8°83 42) 42 Original ti fone Seekianl xtension 
113s} = 1% ~—- | 1°01<1°01) 1°020 }84,520| 82,862 99><"99| ‘980! __{orae + c Uilimate . ‘ E 
Mean 92,179) 41°1 10°4 63 | 4% ‘Description —— 
Steel-iron, aye La 5 Stamped. | size, ame Total. grt on meg of | Size. | Aven. q Per cent, 
hammered. | area) Per cent. | = 
1144] “[1]” | 0°60<0°58) 0°348 |18,160] 52,184 "48<°46}°221) *127 |36°5 1°39] 13°9f baited 
51,620) 23°0 23:1 Gast steel ib “aay Mele 
1145) “[2]” | 0°61><0°59) 0°360 }18,380} 51,055 "58X"56] 825} 035 | 9°7 0°86} 8°65 © | hammered. . 
1829) L.M.8.  |0°50< 0°51) 0°255 | 26, 686 0°48 < 0°49) 0°235 |-020| 7°8 0°56) 5°6* 
1142] [1]” | 0°98X1°01} 0°990 /46,685) 47,152) "9X 82} 648) "842 |34°5) | B72} IT 2t 1328}, 0°62 X 0°57| 0°270 | 27,278) 101,029 | 199 oro] 44 71050 x 0°50 0°250 |-020) 7:40 44.4/0°52) 5°20 55 
3 596 20°8 ad 30°2 144 | 1830 4 0°56 X 0°56, 0°B18 | 31,228) 99,770 ° 0°48 X 0°48) 0°280 |-083 | 26°5 0°82) 8°2* 
1143} “| 2)” 1°021°00} 1°020 | 46,960} 46,040 *90><°84/ °756) °264 | 25°9 1°16} 11°6}) pas a os! 0.58 oes ged war 0°50 X 0°51! 0°255 |-010) 3°8 0°32 = 
1 02 1°0. : 1°00 X 1°00 1:000 |-040| 3°9 0°29 
Rolled. | Diameter, 7 1-043 1-091 ort |ob;480) 877283 asa! ga-s/1°025< 1-01| 1-080 041| 38) 5.,|0°26| 28° og 
148)...” 0°99 | 0°770 140,570} 52,689 80 | 502} “268 |34°8 2°16} 21-6} 1325 2 1:02 1-01 1-080 89,880 87,213 85, 1°00 X 0°99, 0°990 |-040| 3°9 0°34 eH 
ie ; 770 140.8 2 8 p -466| “304 |89°5 “45| 24° . | 1326 1°01 X 1°02) 1-030 | 82,970} 80, ———|——|101 X 1°01, 1-020 |-010| 0°97 ——|0-14) 14*4 —— 
nag *., ODD [0770140068 SF,8001 Os ervieg| TT |e go-1}7 4) 25 bong éi-iron Mean 92,992! 41°5 78 41 
47)” 0°99 | 0°770 |39,730| 51,597 TT =| 7466) °804 |39°5 2°37| 23°71) rolled. tae aks dan — 
1146 “” 0°99 | 0°770 39,140) 50,831 75 =| 442) +328 | 42°6. 2°77| 27°71 1340) L.MS.I. 074 | 0°430 22,858) 53,158 0°54 =| 0°229 |-201| 46°7 2°78) 27'8t 
$888 pe: iin 0-74 | 0-430 | 22, 1 0°56 | 0°246 |-184/42°8 ( ,, 012763) 26°8t ( og. 
Mean. 50°031/22°3 30°8 167 | 13421}, O74 | 0°430/22, seg ¢ 9288825 O55 | boar los lasog 32-06 a6 at ¢ 26% 
| 1841 a 0°74 | 0°430/22,545) 52,430 0°55 — | 0287 |-193| 44°9 2°55) 25°5t 
ipomerel 
mered. 
* 55 per cent, silky. + Granular (peculiar). ~ Fibrous § Crystalline. || Fibrous, 12 percent. crystalline. | 1339 1L.M.S.I eat x ove cress 83,94) 8,733 0°59. 0°60. ose “ 41-0 is yeas 
" 1336 - "TT X 0°76) 0° y : 0°62 X 0°61) 0°378 |-207|35" «g} 2°04) 20° 
To the Poegplatene 4 Pe de non oe Osone, Peony 1337 = 078X075 0°585 |29, ay 51,672) 23-1 een bch in| ss 35°0 1:56 iat} WT 
_ 20, Great George-street, , 8,W. 1338 ; 0°78 X 0°77] 0°600 | 30,020) 50,033 10°68 X 0°62) 0°390 |210|35°0 176) 17" 
Testing and Experimenting Works, The Grove, Southwark-street, 8,E., 22nd September, 1868. 1333 z. 1°00 X 0°99] 0990 |50,085| 50,590 refed 0°78| 0°616 (-374|37°7 206) 20°6+ 
Davip Kimkapy, 1335 Z 1-01 X 1°00) 1:010 | 50,935] 50,430 ( 59 oxz7loo.g10°79 X 0°78 0°616 |:804) 39°0 | 97.9/2°02/20°2t f 94.0 
1332 a 1°02 X 1°00] 1°020 | 51,020} 50,019 , 0°82 X 0°80) 0°656 |-364|35°7 2°53|25°3t 
REPORT D 1334 é 1°01 X 1°01] 1°020 |50,175] 49,191 0°81 X 0°81) 0°656 | 364) 35°77 1°87|18°7¢ 
’ Mean. 61,537| 23-0 38-9 218 
Results of Experiments to ascertain the Tensile Strength, §c., of Three Pieces of ingg ous he a ee of ? Guamiler. + Fibrous 





Steel-Iron. Received from Langley Mill Steel and Iron Works, near Notti 


he 
9 . 

































































S$ Original. Ultimate stress. Fractured. Extension, 
AZ | Description, whan: Difference. j 
R stamped. Size. Area. | Total. Per square inch of Size. 3 : 3 Per cent. 
é original area. Area, | Per cent. | 4 

Langley Mill 
c cast steal, Tb. Ib. itons 

haw 5 
1166 “13” | °76x<0°74) 0°562 |55,885| 98,550 “71 °71|°504| 058 |10°3 1°01} 10°1* 
1167 “4” 1°00X0°99| 0°990 | 91,720) 92,646 > 92,961) 41°5| -99><°98) 970} “020 | 2°0 > 13°9)0°24) 2°4* > 76 
1168 “9” 0°560°57| 0°319 | 27,972) 87,686 “47X 48) 225] 094 | 20°4 1°03} 10°3+ 

fiech-tomn, 

he > 
1169 mele 0°51<0°51) 0°260 | 14,745! 56,711 *86><°36|°129) *131 | 50°4 1°83} 18°3f 
1168) eB 0°56X0°56) 0°313 | 17,445) 55,735 *47<°47/ 221) °092 |29°4 1°46; 14°6f 
1175 #3” 1:00X1°01| 1010 56,015 55,460 ‘80% °81| 648) “362 |35°8 1-93) 19-3 
hival 3” 1°025¢1°00| 1°020 | 56,310) 55,206 *83X 81] °672| °348 |34°1 2°06| 20°6t 
1171 “g” 0°78 0°80) 0°624 | 33,678) 53,971 52,711) 23°5 “70> °72| *504| 120 |19°2 30°6 1°15) 11°5] 16°3 
1170 “gr 0°78X0°78, 0°608 | 32,342) 53,194 ’ “70 °70) °490) “118 |19°4 1°04) 10°4t 
1176 eG” 0°59<0°60) 0°354 17,470 49,350 *53X< °54) 286) *068 | 19°2 1°13) 11°3t 
177, “6” 0°56X 0°60, 0°336 | 16,568] 49,309 “46X°50| 230} °106 |31°5 1°80} 18°0f 
1173 5” 0°79X<0°77| 0°608 | 30,020) 49,375 65 °63/ "409; *199 |32°7 1°92} 19°2} 
1172 #5” 0°75X0°77| 0°600 | 29,280) 48,800 “63 X °62| 390} °210 | 35" 2°01) 20°1t 

; . 
* Granular. + 25 per cent. granular, 75 per cent, silky. } Fibrous (peculiar), 


To the Proprietors of “‘Heatoy’s IRoN AND STSEL PaTENTs,” 
20, Great George-street, Westminster, 8.W. 
Testing and Experimenting Works, The Grove. Southwark-street, 8.E., 23rd September, 1868. 
Davin KirKAaLpy. 





FURTHER REPORTS OF MR. DAVID KIRKALDY, AND CERTIFICATES 
OF IDENTIFICATION OF MESSRS. HEATON AND GOULDER,. 


ROUND OAK PIG TRON. 


Langley Mill, near Nottingham, 
October 3rd, 1868. 

We certify that the six bars of Heaton’s Patent Steel-Iron, marked 1, 1, were balled, piled, and rolled into two- 
inch square billets, and tilted down into three-quarter square bars. That the six bars of Heaton’s Patent 
Steel-Iron, marked 2, 2, were balled, piled, and rolled into three-quarter square bars. That the six bars of 
Heaton’s Patent Steel, marked 3, 8, were made from the cakes melted in the crucible, and tilted into three- 
quarter square bars. 

We certify that the above-mentioned bars were made from a charge of thirteen ewt. of Round Oak Pig Iron 
only, and that the quantity of Nitrate of Soda used was ten per cent., and that they were sent in a wood box 
addressed to Mr, David Kirkaldy, The Grove, outhwark-street, London, on the above-mentioned date. 


(Signed) JOHN HEATON, Engineer to the Works, 
JOHN WILLIAMS, Delivery Clerk. 
REPORT E. 


Resulis of Experiments to ascertain the Tensile Strength, §c., of Siw Pieces of Cast-Steel, and Twelve Pieces of 
Steel-Irea, received from Langley Mill Steel and Iron Works, near Nottingham, 7th October, 1868. 






























































Ss Original. Ultimate stress. Fractured. Extension. 
4 |Description..| 
red ption, | | . ; Difference ; 
% | Stamped. Size. | Area. | Total.| Per square inch of Size. 3 “ dlp, 
B original area. b Area.| Per cent.|.2 | set 
, | Cast-steel | 
of [opts | Ib. | th. 1h. {tons 
1267 “3” 1-77 x 78) *600 |57,480' 95,800 "760 X "770|°585) 015 | 2°5 0°16) 1-6* 
1256 “3” 1°77 XX "78! °600 | 56,060 93,433 "760 X °770'686| *015 | 2°5 0°14, 1-4* 
1254 3" | 79 X “TT | “608 |54,800 90,2801 99 47! 4.4/'785 X "765)'600) “008 | 1'3(' | Jo-09| ove ., 
1255] “3” |-77 x ‘77! °593 |52,380 88,3817 9% "765 X°765\"585| -008 | 1:37 2 %o-06| o-6*> 10 
1259) “3” 1°78 XX °78| °608 | 53,480 87,960 “775 KX °775|"600| “008 | 13 0°05) 0°5* 
1258 “3” 1-78 5-78] *608 | 52,935 87,064 “770 X °770\"593) *015 | 2°4 oll) 1-1 
Steel-iron } _— — 
hammered. 
1244 “1" 1°78 ‘77 | 7600 | 80,468) 50,780 "60 X *59 |'354) “246 | 41°0 1°11) 11-1¢ 
1243 “4” 18x 78 4 {80,880 cease 62 X °62 ‘$04 7} 36°8 1°85} 18°5+ 
1245 “y” T7 xX * " | 30, y -9| ‘58 X 59 842! 268 | 43°0 -o} 1°82) 18°2 
1243} 1" | -78 5 -78| “608 20,778 48,9777 4%745 22°2) -£o & 59 |-348| -260 |4or7? 41211-05154 > 187 
1348 “1 1-78 3¢ °76| 698 (28,958) 48,833 s XX 756 |319| “274 | 46-2 2°48) 24-8¢ 
1247 “yy” 7 X ‘TT | °698 | 28,805) 48,575. “61 X °61 |°372| “221 |37°3 1°98) 19°8+ 
Steel-iron 
rolled. 
1250 “2" 176 Xx °76| “577 |27,188) 47,083 “BT X “57 \'325| *252 | 43°6 2°26) 22°64 
1253 “2” -1°76 X °75| “B70 |26,736) 46,936 68 X “67 |380| *240 | 4271 2°31) 23°14 
1252 “go” 76 X °76| 577 26,868) 46,565 46,472 20°7 “BT X 57 \325| “252 | 43°6' 43°7 2°20) 220+ 
1251, 2" | 77% 76 | “385 g7.230\46,547¢ *% ‘SX 37 | 6) 240 |a2-6 2-10 21-047 228 
1249) “2” 177 X “75 | “TT | 26,522) 45,965 ‘BT X °55 813} “264 |45°7 2°49| 24°94 
1 #2" 1°97 % 15 | °577 |26,490) 45,788 | | 67 66 |910) -268 | 44°7 2°30| 23°0¢ 
Mean 48,109 21°5 42°5) 20°8 
* Granular, + Fibrous (peculiar), 
To the Proprietors of ‘‘ Hzatoy’s Inon anp STeeu Parents,” 
20, Great George-street, Westminster, 8.W. 
The Grove, Southwark-street, 8.£., 9th October, 1868. 
Davi Kirka.py. 





To.the Proprietors of ‘‘ Hzaron’s IRon aND STEEL PATENTS,” 
20, Great George-street, Westminster, 8S. W. 
The Grove, Southwark-street, 8.E., 13th wowibe, 1868. 


AvID KIRKALDyY. 
mA » TRON, Langley Mills, near Nottingham. 
e near . 
opis tan eae 
We certify that the eight bars of Heaton’s Patent Steel, unmarked, were made from the cakes in 
crucible, and tilted into four bars of one inch, and four bars of three-quarter inch square bars. 
That the eight bars of Heaton’s Patent Steel-Iron, marked L. M. st. W., were balled, piled, and rolled into 
two-inch square billets, and tilted into four bars of one-inch and four bars of three-quarter inch squares. 
That the four bars of three-quarter inch round Steel-Iron, marked L. M. 8. I. W., were rolled from billets 
treated same as above. 
We certify that the above-mentioned bars were made from a charge of 13 cwt. of No. 2 Dowlais Pig Iron, and 
that the quantity of Nitrate of Soda used was ten per cent. ; and that the above-mentioned memes, 
with a sample of the Pig Iron used, were sent in a wood case addressed to Mr, D. Kirkaldy, The Grove, South- 


wark-street, London, on the above-mentioned date. ands 
- (Signed) JOHN HEA , Managing Director, 
GEO, GOULDER, Works Winner, 


REPORT G. 
Results of Experiments to ascertain the Tensile Strength, &c., of Eight Pieces of Cast-Steel, and Twelve Pieces 
of Steel-Iron, received from Langley Mill Steel and Iron Works, near Nottingham, 17th October, 1868. 













































































3 Original, Ultimate stress. Fractured. Extension. 
4“ Description. Se ee 
2 . . Difference. ; 
& Stamped. Size. | Area. |Total aber inch of! gise, | Area. 3 Per cent. 
ginal area. larea| Per cent, | 4 
Ff tend Ib.” Ib. [tons 
1309], 0°78 x 0°77| 0°600 [61,740 | 102,900 0°76 x 0°75] 0°570 | 030] 5-0 0°34) 3-4* 
or (es 0°76 X 0°76) 0-577 |67,545 | 9,905 | 95 479| 4o.g(0°75X 0°75] 0°562 | 015 2°6( 2.|0°25 2°5*( 9. 
1310 9° 0°76 X 0°76 0°577 (53,840 | 93,310 ss 0°75 X 0°75) 0°562 | 015) 2°6 |0°20] 2°0* - 
1308) 0°78 X 0°77| 0°600 (61,460 | 85,766 0°77 0°76) 0°585 | 015) 2°5 0:20) 2-0* 
1306 1-00 X 1°01] 1-010 90,840] 82/040 098 3< 0-99] 0-970 |-040| 4-0 0-21| 21% 
1307, 3, 1:02 X 1°03} 1-050 |88,550] 83,981 | igo gael gg.g/2'01 xj202| 1-030 | 020] 2°0( ,.,/012 12*( 1. 
1305] >, 0°96 X 0:95) 0-912 |71,880] 78,816 { ©% 0°95 0-94] 0-893 |-019| 2-1 O-11| 1-1* 
1304, 099X190] 0-990 |76,840| 77,616 0°98 X 9°99] 0°970 | -020| 2-0 0:09] 0-9* 
hag fron, Mean 88,904! 39°7 29 19 
a] LMSIW | O74 | 0-490 j22,472) 52,200 0-57 | 0-255 |,-175| 40-7 2°56)25°64 
132 7 “430 {3 52,158 0°53 | 0-221 | -209|48°5 ( ,., |2°57/25°74 
1320) 0.74 | 0°430 |22,185| 51,593 ¢ ©4891)23°2] 9.53 | 9.99 | -go9|4a-5 ¢ 4" 21 9-86198-6 |e 
1623) a saci'iron, | 7 | 0480 [28,108) 51,508 52 | 0-212 | -218|50°7 2-93129°3 
hammered. 
1817] LMSLW [0-77 x07 0-400 31.170) 51,950 0°65 x 0°66] 0-429 | -171/ 98-5 1-02)16-3¢ 
1316 75 X 0°76] 0°570 |29,260} 51,333 .,|0°61 0°62) 0-378 | -192|33°7 1°37|13-7¢ 
1819] >, —-_{0-753<0°75| 0-562 (27,620| 49/146 ¢ 9,885) 2219 6) ¥ 9-69] oars | isa go-7 9921-14 Bat uy 
8) 0°76 0°75] 6°570 |27,880| 487912 (0°60 3¢ 0°59] 0-354 | -216! 38-0 1°73(17 3+ 
1315) ” 1°01 X 1°00) 1°010 51, 50,584 0°87 < 0°86) 0°748 *262|25°9 2°07/20°7+ 
1314 » 0°98 X 0°96) 0°941 |47,320| 50,287 50,273] 22-4|0°86 X 0°84) 0-722 | 219) 23°3 | 54.9/1'26/12 6+ { 47. 
1313) |, 1-01 X 1:00] 1-010 |50,660| 50,158 ¢ 99273) 22-4)9.68 5 9.97] gorges | -245/ 24-3 1-56)15-6¢ ¢ 278 
312) 1-00 X 1°01] 1-010 |50,565 | 50,064 0°81 X 0°82| 0°664 | 346) 34°3 2°24199-4t 
Mean 50,833) 22°7 | 35°7 | 19°9 
* Granular. + Fibrous (peculiar), 


To the Proprietors of ‘‘Heaton’s IRon AND STEEL PATENTS,” 
20, Great George-street, Westminster, 8.W. 
The Grove, Southwark-street, 8.E., 14th November, 1868. 


D. KiImKALDy. 
LONGWY WHITE FORGE PIG IRON. hd 


Langley Mill, near Bottinghem, 
December 29th, 1868, 


We certify that the six bars of Steel marked 4, were made from cakes melted in the crucible, and tilted inj 
half-inch square bars. 

That one piece of Bridge Rail marked 11 X was made from a ball direct from the Converter. 

We certify that the above were made from a charge of fifteen ewt. of White Forge Pig produced from Oolite 
Ore, ‘at the works of Baron D’Adelsward at Lon; , Moselle, France, treated with 1°0°25 of Nitrate of Soda: 
and, further, that the Steel Bars and Bridge Rail were sent in a wooden case i 
The Grove, Southwark-street, London, on the 24th day of December, 1868, 

































































(Signed) JOHN HEATON, Engineer to the Works, 
GEORGE GOULDER, Works Manager. 

Results of Experiments to ascertain the Tensil Peoee dy 2 * 

esults o, é ‘o ascertain ‘ensile Strength, §c., of Six Pieces Cast Steel, and 

_ ron Bridge Rail, received from Langley Mill pt ply stl ry near wv ttingh 5 36th A ad wh aa 
Original. | _ Ultimate stress. _ Fractured. | Extension. 
A |Description, ; ; | Difference ; 

Per inch "418 

Size. g Total,| Per square Size. g sip 

£ of original area, area! Per cent, s agar 
84 hammered, Ib, | Ib Ib. tons 
1 le *b3X°52 | 275 (31,895 | 115,982 “48X°47 |°225/°050] 18°2 1 10°4* 
1835) ~ 62°52 | *270 30,182) 111,785 *60X<°50 |°250)°020) 7°4 es oe 
1834 mi ‘52X53 | 275 {80,210 | 109,855 199 g54l4q.3| “50X51 |-255|-020| 7°3( on 0-40] 4-0 
1331] 50% '50 | -250 |27/283 | 108,932 48X48 |-230/-090| 8-0¢°7 jo-e2| 6-2¢ (9° 
1830) 4 "61X50 | “255 |27,610] 108,274 “60X49 |-245/010| 4:0 0°44) d-4t 
1833) a “b2X<°52 | °270 (28,817) 104,380, "60X50 |°250/°020) 7-4 0°64) 5°4t 

Steel-iron 
rail, rolled, 
1886 1x +» «+ | 2°084 (87,520) 41,9096 nS ee re ey) so oo (OTL) TIAt 
* Granular and silky. + Granular. t Fibrous, 
To Baron G. D’ADELSWARD, , Moselle, 


of the | of 
Care Proprietors my Troy asp Parests,” 


" The Grove, Southwark-street, 8.E., 31st December, 1868. 
Davip KimKALpy, 


20, Great 
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Langley —“— ¥~ 20th, 1868. 
So enstity. that twolve bars of Heaton’s Patent Steel marked W. 3. L. Cast Steel were made 
ees theres crucible, and tilted into four of one Linch sq 
twelve bars of Heaton’s Patent Steel-Iron marked W. 3.— were » piled, rolled into 






























































(Signed) JOHN HEATON, Engineer to the Works. 
GEO. GOULDER, Works Manager. 
REPORT H. 
Resulis of Experiments to ascertain the Tensile Strength, §c., of Twelve Pieces of Cast-Steel, and Twelve Pieces 
of Steel-Iron, received from Langley Miil Steel and Iron Works, near Nottingham, 24th November, 1868. 
é Original. | Ultimate stress. Extension. 
. a P inch of D 
stamped. er square inch of | gina P 
z Size. | Area. | Total. original area. g = Spear er cent. 
Ce Ls | | Ib, Tb ta 
1625} W.8 _ | 0°52x<0°59! 0°270 |31,880) 118,074 0749x0°49 a “a m2) 0°43] 43° 
1624 pi 0°51 0°52 0-265 |29,842 112,611 ( 19 x 50-4) 0°50X0°5}}0°255 “010, 33 y./0-11) 11% 
1622 ” 0°51X0"49) 0-250 | 27,720 110,880 0°50 0°48 0°240) ‘010 40f 0-20) 20" “ 
1623 a 0°50X0°53| 0°265 [es 133| 109,926 0°49X0°52 0°255! "010! 3°83 lo-19| 1:9* 
1619 ee 0°75X0°77| 0°577 |53,440, 92,617 0°74 0°75 0°555 "022 3°8 O14) 14* 
1620 “ 976X076) 0°57 |53,205, 9 92,314€ oy, od 40-7] 075X075 0°62 "015, 26 4..)015 15°) 5.0 
1621 a 0°76X0°77| 0°585 | 53,460 0°75X0°76 0°70 015, 2°6€ *%o-10 1-084 2? 
1618 ye 0°76X 0°77) 0°585 | 51,520) 38, 068 0°75 0°76 0°570) 015} 2°6 0°10) 1-0* 
1614 -* 1:00 0°98) 0-980 8s. 239 90, 020 | 0°993<0°97) 0°960, 020 20 0°07| 0-7* 
1617 0°97 0'98| 0°950 |74,870) 78,811 0° “2030. 97|0°931) 019, 2°0 0°09} 0-9". 
16155 1-01%1-01| 1-020 |79,270, 7,716 ( 7480 85°5) 1-09)1:000| 020, 20 20-10, 1-0#{ 98 
1616 “4 1:00X0°97| 0°970 |69,230| 71,371 995096 0-950 020) 2°0 0°07} 0-7* 
Mean 94,480 42°2 “42 “14 
Steel iron, —_ -- — — 
rolled. | 
1637} W.3 one 0°430 |21,120) 49, nt] | 0°52 | 0-212) 218 50°7 2 
1636 0°74 — | 0430 | 20,880 ve} 0°52  |0°212/-218 50°7 2 . 
1635), 0-74 | 0-430 | 20,370 iz, a7sr2 47,726,21°3; 9-53 | 0-221 -200 48:5 ¢ #7") = 
1634 ad 0°74 | 0-430 | 19,720 0°53 | 0291) 209, 48° 2 
Steel iron, 
hammered. | 
1638} W.3 — |"0°76<0°76) 0°57 | 30,110 52,184 | | 0°57<0°56) 0°819) 258) 44 7 2: 
1630 0°75X0°76| 0°570 |29,120, 51,088 _x| 0°59 0°60) 0°354) “216/879... 11° . 
1631 of 0°75%0°76) 0°570 |27,942 49,021 ¢ 59-304 22°5| 9.525°9.59| 0-342 -298) 40°0 ( 42°81. 194 
1632 re 0°75X0°77| 0°57 |28,150 48,925 | | 0°560°5S| 0°325) -262) 43°7 2° 
1629 Pe 1°02X1°01) 1°030 |49,135, 47,704 | | 0°820°81/0°664 “366) 35°6 2 
1627 “ 1-00X1°01) 1-010 |48,175 47,698 4 og¢! 91.9] 0°76X0°77| 0°585 “425, 45°0 ( 4, 02 St) os.¢ 
1626 is 0°95X 0°98) 0-931 |43,815, 47,623 ¢ *” 0°720°74| 0°533) 398) 42-7 ¢ 42°5) 9 14? 
1623 ” 1:00%1°01| 1°010 |45,820| 45,376 0°74 0°75) 0°555) 455/45" 2 2+ 
| | Mean 48,376 21°6 44°5 23°8 

















® Granular. + Fibrous. 


To the Proprietors of  Hzaton’s Inon anp Steet Patents,” 
20, Great George-street, Westminster, 8.W. 
The Grove, Southwark-street, 8.E., 8th December, 1968. 
Davip Kimxavpy. 


WORKINGTON HEMATITE PIG IRON. 
Langley Mill, near Nottingham, December 17th, 1868. 
We certify that the six bars of Heaton’s Patent Cast Steel, Marked WH., were made from cakes melted in 
the crucible, and tilted into six half-inch square bars. 
That the six bars of Heaton’s Patent Stecl-Iron, marked WH. LMSI., were balled, piled, and rolled into 
two-inch square billets, and that they were then tilted into six half- inch square bars 
We that the above-mentioned bars were made from a charge of thirteen cwt. of pure Workington 
Heematite Pig iron, and that the quantity of Nitrate of Soda used was 7} per cent., and that the above-mentioned 
samples, ing Ses with a sample of the Pig i iron used, were sent in a wood case, addressed to Mr. D. Kirkaldy, 
The ore uthwark-strect, London, on the ubove- mentioned date. 
(Signed) JOHN HEATON, Engineer to the Works. 
GEORGE GOULDER, Works Manager. 


REPORT J, 
Results of Experiments to ascertain the Tensile Strength, §c., of Six Pieces of Cast Steel, and Siz Pieces of 
Steel-Iron, received from Langley Mill Steel and Iron Works, near Nottingham, 21st December, 1868. 





















































é Original. | Ultimate stress. Fractured. Extension. 
A |Description, | Ap it 
» 3 | P : Difference dj} 
#% | stamped. $ Per square inch 7 $. |_ : °° 
é Sie | GPM) of original area, | SY | [aren |Pereent.| 4 | 
© | ,Cast stool lm] mm fom 
1769) WH. "50X°52 |-260 31,025] 119,331 “48x °50| 240 | 020 | 7-7 0°42) 4-2* 
1767 . “51X51 |-260 29,910} 115,040 49X49] 240 | 020 | 7-7 031; 3-1* 
i760 ’ 50X "50 |250 26,832| 107,328 199 yeglgg.g| 48X48) “230 | 020 | BOL... jo-28| 28*(,, 
ives " '523%°52 |-270 28,388} 104,956 7 29% 51X51] 260 | 010 | 3°7 0-22] 228 7° 
i164 - 62X52 {270 28,045) 103,870 51X51} 260 | 010 | 3°7 0-21; 2-1* 
1768 re *63X "54 |°286 28,718] 100,412 *62X53| 275 | 011 | 3°8 0°18) 1:8* 
Steel-iron =i — 
hammered. j 
1774, WH. LMSI | °53°54 ['286 16,438) 57,476 41°42) ‘172 | “114 | 40°0 1°42} 14-2+ 
1775 i “58X°53 |281/15,858| 56,434 40°40] “160 | “121 | 4341 |1-78| 17-8¢ 
1772 48X°48 |°230 12,705) 55,630 .4| 38°38) "144 | “086 | 37°4 9/150) 15°0+ 
177s} «| 62362 |-270'14,842) 54,9707 ©4009 [244) 205-39) 159 | 118 | 4227 4)S103| 19347 1°? 
1770 . ‘62X "50 |'260/13,605) 52, 327 89X37] “144 | 116 | 44°6 iss 16°8t 
1771 " 62X54 | 281/14, 433} 51,359 40X42) “168 | “118 | 40°2 jal) 14-1¢ 
* Granular. + Fibrous. 


To the Proprictors of ‘‘Heaton’s IRon AND STEEL Sapam,” 
20, Great George-street, Westminster, 8. 

The + ER Southwark-street, 8.E., 29th December, 1868. 
AVID KIRKALDY. 


HAYANGE FOUNDRY PIG IRON. 
Langley Mill, near Nottingham, December 29th, 1868, 
We certify that the four Stecl-Iron bars, marked 8 8 I, were balled, piled, and tilted into half-inch square 


That the four bars of Steel- gg marked VIII x, were made from a ball direct from the Converter, and 
tilted into half-inch square ba: 

That the four bars, marked Vill XX, were rolled from a ball direct from the Converter into 2 x # flat bars. 

We certify that the above bars were made from a charge of fifteen cwt. of nan & Foundry Pig, produced at 
the works of Mons. de Wendel and Co., at Hayange, in the Department of Moselle, France, from Oolite Ore 
similar to the Northamptonshire Ore, treated with 1°3°4 of Nitrate of Soda. 

The above bars were packed in a wooden case and sent for testing to Mr. D. Kirkaldy, on the 24th day of 
December, 1868. (Signed) JOHN HEATON, Engineer to the Works. 

GEORGE GOULDER, Works Manager, 


REPORT M. 


Results of Experiments to ascertain the Tensile Strength, §c., of Twelve Pieces of Steel Iron, received from 
Langley Mili Steel and Iron Works, near ‘Nottingham, 28th December, 1868. 


















































6 Original. Ultimate stress. Fractured. Extension, 
A |Description, 7 es. 
4 3 @ | Difference. | <j | 
z stamped. ‘ . Per square inch : 5 3 | 
F4 Bize. E Total. of original area. Size. b- area ir ea. E | Per cent. 
Steel-i Vo 
a tb. tb. {tons | 
1824) 8. SI “53X50 | -265 |13,870| 52,340 "46°43 |°198|-067| 25°3 1°35] 13°5* 
1823) ie “53X°OB | 281 14,560) 51,815 5) 96 J99-| “48X48 "230 "051 | 18°2 { 94.4/1°31) 13°1* | p99 
1822! ad 65X53 | “291 |15,030| 51,649 ¢ “*** “48X46 |°221|-070) 2471 154! 15-4 ¢ 33 
1825) = "63°52 | “275 114,042; 51,062 °46X°45 |°207|-068 | 24°7 1°38; 13°8* 
1939 vil x “58% b4 "338 17,920 62,667 473-48 |-225|-061| 21°3 1°22| 12-2+ 
"b6X" ’ 1 0 | 54X50 |°255|-053/ 17°2 1°01} 1071+ 
1821 yA 52% 61 | -265 [16,220 sous 61,664 127°5) 4552-45 |-207|-058| a 18°}, .g9| 13- ay 108 
1si9 Md *64X ‘54 | *201 [17,658] 60,680 60% "50 |260/-041 | 141 0°78} 7°St 
Steel-iron, | 
rolled. | 
1828} VIII x | 1:97x'39 | “768 |39,140| 50,964 1°89><°34 |°642 "126 | 16°4 0°54) 5°4* 
1826 an 19739 | “768 |88,370] 49,961 48,908 (21-6) 1°87 "35 “054-114 14°8 14-2078] 7'8*t gy 
1829) 4 19739 | °768 |37,320] 48,594 187X385 |654/-114| 14-8 0°76) 7°6* 
1827 ” 1°97X°89 | “768 |83,555) 43,691 1°90 °36 |'684)°084/ 10°9 10°34; 8°4* 
Mean 58,804 24:1 18-6 103 
* Fibrous. + Crystalline and fibrous, 
To Messieurs De WewveL Er ©} Hayange, Moselle, France, 
Care of the Proprietors of “ zos's Troy aap STEEL Parents,” 
20, Great , 


MIDDLESBRO’ No. 4 OLAY LANE FORGE PIG IRON. 
Langley Mill, near Nottingham, November 20th, 1868. 
We that the twelve bars of Heaton's Patent Stecl, marked L. M. cast steel M. D. D., were made 
from melted in the crucible, and tilted into four bors of one inch, uarters, and half-inch square s 
woe uatea twelve bars of Heaton’s Patent Steel Iron, marked L. M. 8. L.—M. D. D.--L. M. 8. L—M D. Dr. 
balled, piled, and rolled into two-inch square billets, and that four were then rolled into three-quarte, 
pe round bars, and that the remainder were tilted into four one-inch and four three-quarter inch square 


We certify that the above-mentioned bars were made from a charge of 13 cwt. of Middlesbro’ No. 4 Forge 
Pig Iron, and that the quantity of Nitrate of Soda used was 10 per cent. ; and that the above-mentioned 


samples, er with a sample of the Pig Iron used, was sent in a wooden case, addressed to Mr. D. 
Kirkaldy, Grove, Southwark-street, on the above-mentioned date. 
(Signed) JOHN HEATON, Engineer to the Works, 
GEO. GOULDER, Works Manager; 
REPORT I. 


Results of Experiments to ascertain the Tensile Strength, §c., of Twelve Pieces of Cast-Steel and Twelve Pieces 
SAAD, received from Langley Mill Steel and Iron Works, near Nottingham, 24th November, 1868. 








Fractured. | Extension. 












































3 | Original. | Ultimate stress. | 
4 |Description, | . | et 
3 | stam | | Per square inch of | g; | | ones. | 2 
3 Size. Area! Total. ‘nine | Size. — | 2 | Per cent. 
a | original area, =| < area! Per cent. | = 
— ae 7 oe oon 
c | Gast stent, Ib. Ib. Tb. fe | 
1646) Mdd. 0°50 0°51/0°255, 30,962 121,419 0°46<0°47 0°216 “039 15° 3) 10°96) 9-6* 
1648| 2 0°52K0°53 0-275) 33,317 121,153 0°49 0°50 0°245 °030/ 11-0 075) 75° 
1647] is Sanne 51/0265, 31,980, 120,680 ¢ 11% 000 634 ye ee Phe 1831.02) 102° ¢ 108 
1649) 4 | 0°53<0°53/ 0°281| 32,468 115,544 0°48 0°48, 0°230, 051/15°2 137/13°7* 
1643 = 077K 0'76|0'585| 62,370) 106,615 | | 0°7430°73'0°540, 045) 7-7 0°61) 6-1° 
1645) es 076X076 0°577| 59,840/108,710 0 99 oo! ag.7 °: 73X073)0°533 044, TOL 50°55 55" 4 
1642 M 0°77X0°77 0°593| 60,780) 102,496 0°75X0°75 0°562 031) 52 0°40) 40° 
1644) 0°76X0°75| 0°570| 49,550) 86,930 0°75X0°74 0°555 015| 2°%6 10°12) 12+ 
1641} ss 1°02X1°01) 1-030) 106,260] 108,262 | 0960-95 0-012 “118 11°4 \0°63) 63+ 
1638| ~ | 1023099 1-010] 98,350, 97,3760 96 ry9/ 45.9 1°00X0-97/0°070 040) 40 5 .)047) 47H yy 
1639) - | 1°00X0°99 0°990| 92,270) 93,202 0°98X0 97/0°950 040) 4:0 0°33! 3°3+ 
1640) pas 098X098 0°960) 88, 890) 93,010 ,0 96X<0°96 0°921) 039, 4°0 0°32; 3°2t 
| Mean 105,450 471| | 10°0 63 
Steel iron, | — — 
rolled. | wn 
1659 dd. O74 /|0°430) 23,110) 53,744 | 0°58 i 264 166 2s) 2°46 24-6] 
1660 = 0°74  |0°430| 22,366) 52,014 0°56 | 0°246 “184/42°8| ,. 2°66, 26-6t |... 
1658} 5, | 0-7 29'985| 51,826 ¢ 52280234) 9.54 ) 3 417 9-83 28-33 ¢ 276 
1661) | O°74  |0°480) 22,074) 51,335 0°58 ‘ 2°31 23°1f 
| Steel iron, | we ria 


| hammered. | | 
1654/Mdd, LMSI. | 0°76<0°77 0°585) 33,045) 56,487 | 0°68<0°69 0° 469 - 




















1655) ke 0°77X0°76 0°585| 32,568) 55,6710 54 evel ogs | 0°68X0°67/ 0°456 - 
1657 ” 0°78 0°76 0°593) 31,980) 53,930 | 0°63<0°61 0°384 “2 
1656) | 0°78><0°78 0°608) 32,470) 53,404 | 0°67X0°67| 0°449 - 
1653) a | 0°97X<0°9T7 0" 941) 52,740 56,047 0°83<0°83 0°689 “252 26° 
1651 ae }1° 01X1°01 1°020| 54,185, 53,122 53,267 2 g 9" 88x 0°88 0°774 “2 
1650 ae 1°03 1°01 1°040) 55,065 52, 938 si 8 93<0°91, 0" 846 * 
1652 2 100X103 ca 51,980) 50 50,961 | 0°86 0" 88, 0757 
| | Mean 53,457 23°9 9 | | soa) | 17°2 
* Granular ( ). + Granular, flaw. { Fibrous. § Fibrous, 8 per cent. crystalline. | 5 per cent. cry- 


stalline. § 8 per cent. crystalline. a 15 per cent. crystalline, 6 25 per cent. crystalline. ¢ 35 per cent- 
crystalline. 
To the Proprietors of “ Heaton’s Inon anp STEEL PaTeyts,” 
20, Great George-street, Westminster, 8.W. 
The Grove, Southwark-street, 8.E., 8th December, 1868. 
Daviw Kimkabpy. 


HAYANGE FOUNDRY PIG IRON, 
Langley Mill, near Nottingham, 
December 21st, 1868. 

We, the undersigned, certify that the twenty-four bars of Iron and Steel were all made from three c! 

of Grey Foundry Pig produ at the works of Mons. de Wendel and Cie, at Hayange, in the Deparment of 
Moselle, France, from Oolitic Ore, similar to the Northamptonshire Ore, and of which three po were 
treated, on December 18th and 19th, in Heaton’s Patent Conv erter, in the presence and under the inspection 
of Mons. Gruner, Inspector-General of Mines in France, Baron G. D. Adelswiird, and Mons. Thiéblemout, with 
charges of Nitrate of Soda in the proportions mentioned below. 





No, 1. No. 2. No. 3. 
Cwt. qrs. Ib, Cwt. grs* Ib. Cwt. qrs. Ib, 
Hayange Grey Foundry Pig Iron a oo we 2 0 4 2 0 4 2 0 
Perforated Plate of Cleveland Pig... ~~ 2. 2 :e.4 se ¢@ 
56 2 0 5 323 @ 6 23 O 
Nitrate of Soda oe ee oe wee ee : 8 4 13 4 
And that the ast +a bars of Iron and Steel, from charges No. 1, 2, 3, are marked respectively, Steel 5, 
g, 8, Iron 5, 8. L, , 8. I. The above bars were packed in a wooden case, and sent for testing to 
Mr. D, Kirkaldy, on ine ne day of December, 1868, 
(Signed) JOHN HEATON, Engineer to the Works, 
GEO. GOULDER, Works Manager. 
Witness to the above Signatures, THIEBLEMONT, Ingénieur, &c, 


JOHN LOWTHIN, Jus, MONS DE WENDEL et Cie. 


REPORT L. 


Results of Experiments to ascertain the Tensile Strength, &c., of Twelve Pieces of Cast Steel, and Twelve 
Pieces of Steel-Iron, received from Langley Mill Steel and Iron Works, near No tlingham, 28th December, 1868. 






























































¢ Original. Ultimate Stress. Fractured. | Extension 
Z = | 
> |Description. | Difference 
2 erence. = 
S | Stamped. } : Per square inch of “ae : ria | 
& Size. Area. Total. | original area. Size. rea. sel emai § | Per cent. 
Cast steel | | 
© | hammered. Ib. ‘tons j 
1796 5 | 49°50 245 "50 5°0* 
1797 oa! xn-c| 52X53 “275 0°97) 2-7" 
1794 = 114,125 50° 52>¢°52 °270 26 2° 6 
1795 PA 51x 52 “265 021 21* 
1801 8 51X48 “245 0°18 iam 
1800 2 53 139 s00/50-g] 52X52 “270 058 58°l 5 
798 108,7 768 we BOX 51 “255 3-0* 
1799 +4 53X53 | 520 108,612 62K 52-270 23) 2° 4 | 
1808 6 , 74! 525 145,090| 85,886 70X73 “S11” 4 O15 1°5* 
1805 ” 76 X 76} ‘ST7 |49,380) 85,5810 gy vals 75X75 562 ‘O15 26 4,015 1°5* 
1802! 4 16 X 75 | “570 148,260) 84,667 vf 75°74 °655 O12) 1-2" 
1804! » 76 X 76 | “577 | 47,790) 82,825 ‘75x 75 “662 } 0° | 11* 
sho gad Mean 108,818 818. Cc 3 ‘| 
: | Bis. 
1912} VI.SE [197% °39! -768 38,930) 50, 4] 174x |} 92199 
1811 - 197% °89| °768 |38,845 50,579 1°81 xX 3% » 1°54 15°44 
1810 “a 19739 | “768 49, =| 49,784 mt 3 46 19 a3 1°54 1d-at 153 
g % | “768 7,969 q 4 3 ¢ "23 12°5 
ieee V. BL lores 3 re8 49/208 rte! 3 i 186 11-21 181 
yond r bate & . 8 00 10° 
1806! . Fees 3 768 36,420 trae a 11 tte) Bi 121. 15°8 ¢ 45°9)199 1034 101 
1807 4 11-97% 39 °763 134,055 44,342 1°88 X *% 091119 \O71 Tt 
1814) VIII. SI. (198 36) -718 |33,820 47,433 1°87 X 39 us ae [1°38 18°5t 
1817 |2°908X 36 | °713 |33,505, 47,118 5188 X “33 “112 15°7 86 13°6+ { ,, 
1815, 193% 36 | 713 |33,190 46,550 #5875, 20°9) 265-33 118/165 ¢ #9) }-23:19-34 ¢ 223 
1816 ” 1°98 X 36} ‘713 | 30, p30 42,398 192 ‘33 633 °090)11°2 jO77, 77t 
cox Se a 
| Mean 1 21°3 17°8) 
* Granular (peculiar). + Fibrous. 


To Messieurs De Wenpe. et Cre, Hayange, Moselle, Franco, 
Care of the Proprietors of ‘‘ Heaton’s Iron anp Steet Parents,” 
20, Great George-street, Westminster, S,.W. 


The Grove, Southwark-street, 8.E., 81st Decomber, 1 868. 





The Southwark-streot, 8.E., Sist December, 1868. 
Davip KIRKALpy. 


Davip KIRKALpY, 
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Jan. 15; 1869. 























LONGWY WHITE FORGE PIG IRON. “ie Pte cea, te 
Mill, near Nottingham, December 19th, 1868. or apparatus to be 
We cartity thes the enclensd twelve bens of tilted erast Cast Steel, and the four Iron vagal pr ns Hing yp nes cor 

pee gs white Forge Pig, gage Spm beg iy Reh ge BR Le we at Longwy, ~A 
France, and converted, the presence of Baron G d’Adelswird, Mons. aon, See of j« Henwood and 
Metallurgy at the Ecole des Mines ; =~ No.1 ee, — charges of eet Soda, as under ig Islands West , Som- 

0. 0. 4 * 
Ovt. qos. Th. wt gr. Ih Ont. qs. Cwt. qrs. Ib. 3818, JOHN ENRAGHT 
og Forge Pig Iron .. 0 0 462 0 iw ‘ouse, Mulhuddart, 
Perforated plate, Clay Lane, No. 4 4 0 0 " 0 " 0 0 100 —-. I Eeeatels wpe 
5 3 0 56 2 0 6% 2 oO 1 2 0 —_ a, dings, 
water, 
Nitrate of Sodas, 1 0 2% 1 0 2 o apparatus is —_ forTurkish 
We certify that one Bridge-Rail was nine As each charge, and marked accordingly I, I, int, III, and baths and me St 
the twelve bars of Cee aes See oe 2 and 3 charges, and marked ay , 1368. 
and B 3, and that the above-named rails and bars w ked in a wooden case addressed to Mr. David 3819. JOHN MILL, Southampton, 
Kirkaldy, The Grove, Southwark-street, London, on ‘the 1 19th day of December, Sea An improved me- 
(Signed) JOHN HEATON to the’ Works, od of 

GEO. GOULDER, Works M 3823. OLIVE HOLLINGWORTS, Here- 
Witness to the Signatures, BARON G. DADELAWARD. J eur. ford-road, Westbourne Park, 
T. HERBERT NOYES, Jun. L. 1 cones, be des Mines. London, ‘ An improved combined 
ences NT, OCT. OCT. Tngeaiour de Mons Wendel et Cie. seit and closed carriage.” 


T K. 
Results of Experiments to ascertain the Tensile pw $e., » Re Twelve Cast Steel ea Sony Four Steel-Iron 


ter, and JOHN KersHaw, Wads- 
worth, Halifax, Yorkshire, ‘‘ Im- 
vements in ‘a stoves and 





Rails, received from Langley Mill Steet and Iron Works, near 

































































ow to 
4 timate stress. Fractured. Extension. 
| Original Ul aie ont emanek Eves, Wet 
Poe 4 | la Difference. Bromwich, Staffordshire, “ Im- 
3 | Size. Total.) Persquareinch | gi | i4 Per cent. provements in the manufacture of 
a ; § ‘| of original area. f area, Per cent. | 4 metallic lids for saucepans and 
tn eee ox goamervagr B Jes | other articles of phy anor bag — 
c Bcd § | Ib. Tb. tons | | ew ney in the said vache tey 
1782) B. III 52°52 | 0°270 83,122! 122,674 50°50 0°250 |°020! 7-4 0°58] 5°8* ture.”—16th December, 1868. 
1786 a 52°52 | 0°270 32,460| 120,225 50°50 0°250 |°020| 7°4 0°52| 5-2" 3850. Cmantes LIEBERMANN and 
1785 i 50X50 | 0°250 |29,620| 118,480( 116 399 59.9| "48X48, 0°230 |"020/ 8-0( .., j0-38) 38*( 44 CHARLES GRAEBE, Berlin, Prus- 
1783; is 54°54 | 0°291 |34,160| 117,388 2 *53X "53. 0°281 |°010) 3°4 0°30) 3°0* sia, ‘‘ Improvements in preparing 
1784 53X53 | 0°281 |31,132} 110,790 51°51) 0°260 |°021| 7°5 0°39) 3-9* colouring TS. 
1787) 53°53 | 0°281 30,482| 108,476 52°52, 0°270 |011! 3-9 0°24) 2-4" . MARCUS BROWN-WESTHEAD 
1779, + +B.IL 51X51 | 0°260 29,545| 113,635 35¢ "43, 0°185 |-075 28°8 1°28| 12°8+ and ROBERT SMITH, Manchester, 
1781 a 52°51 | 0°265 80,027! 113,310 45°45. 0°202 |°063 23°8 1°33! 13°3+ Improvements applicable to 
1776 m 52X ‘52 | 0-270 29,968) 110,993( 115 ge4'4g-5| 45°45 0°202 |-068 25-2. |1:31/ 19-1t( 19.5 thread or twine which is wound 
1780 es 53X°54 | 0°286 31,483 110,089 , 45X "44 0°198 ‘oes 30°7 1°23/ 12°3+ upon a spools, < other 
1778 58X52 | 0°275 30,085) 1 45°44, 0°198 |-077 28-0 1°31| 13°1+ 
1777, - 52X51 | 0°265 28,558! 107,766 | 39°38, 0°148 |°117 44-1 1-03| 10°3¢ se, hoaas ‘Sava  MATNAKD 
| —_—_—_——> —_ SS —— , 
Mean 133,602 50°7 182 83 po oe for replat p 
, tes eh ae Aeige speed of motive-power engines.” 
| a j 8871. JosEPH JonKs, Wolverhamp- 
1789 Rall, i Be eee 2-084 93, y155) 44 44,700 ee, Meee |, Je : 1°08} 10°8t Ss Soo ir, imp 
1791 | 2-084 91, Sl cod Ss Oh adi ae 1:06| 10°6¢ fg. a 
1788) 2-084 (90,290 43396 43,501 B $: $51 AS ; 0-90| 9-ot ¢ 8 from baths employed in costing 
 » & oon 88,880 | ao “3 ws Ly *? Pee), . OS s878. 30 JOHN DIcKsoN, Leith, Mid- 
* Granular (peculiar). + Granular and silky. t Fibrous. lothian, N.B., ‘ Improvements 
To Baron G. D'ADELSWARD, Moselle, France, in the ment and construc- 


ongwy 
Care of the Proprietors of ‘‘ Heaton’s Iron + Sreet Patents,” 
20, Great George-street, Westminster, S 


The Grove, Southwark- strect, 8.E., 30th December, 1868. 


tion of windows.” 
3875. THOMAS WARWICK and AR- 
THUR BOYLE, Birmingham, “‘ ona 
Davm Kmxatpy. provements in machinery to 
os employed in the vs Reed 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

5896. JOSEPH BREEDEN, Birmingham, “ Improvements in taps or valves for 
liquids, gases, and vapours.” 

389s. GeorGx RiTouts, Folkestone. Kent, ‘‘Improvements in constructing 
parasols and weather protectors, or tents 

3900. HeNaY THORNTON VANNER and EOWARD PrResT, Great St. Helen’s, 
London, “ a in currying and dressing leather.” te ——— 
— from Thomas Saunby, South-street, New York, U.S.—2'st December, 


Pay _ JeAVONS, Atlas Works, Sheffield, Yorkshire, and CHARLES 
MaegtTin, Chancery- lane, London, “ Improvements in the manufacture of 
iron for plating vessels and fortifications, and the fastenings connected 
therewith.” —25‘h August, 1868. 

2709. EDWARD CORTAZZI, Park-terrace, Brockley-road, New Cross, Kent, 
“A new system of suspended iron roads or ways, and carriages of 
vehicles to be used in connection therewith.”—A Cy ae song from 
Casimir de Forel, Elizabethgrad, Cherson, Russia.—2nd September, 1 

2734. James Parkex, Lilford-road, Camberwell, Surrey, ‘“ Further im- 
provements in apparatus for obtaining motive power for engines by means 
of a combination of steam and air for the prevention of racing in steam 
and air marine engines, for a condenser applicable to steam and air engines, 
and for other purposes.” -4th September, 1868. 

2745. Henry CowiLnG, Euston-grove, Euston-square, London, ‘‘ A steam land 
locomotive traction engine and its attachments, which make it a universal 
machine for agriculture and other #%, which. attachments are appli- 
cable to horse or ox power as well as steam, and may be called a steam 
plough and machine of all work.”—7th 868. 

2786. SAMUEL GEORGE ARCHIBALD, Edinburgh, Midlothian, N.B., “A new 
method of and improved apparatus for pupae, © corn and other grain upon 
an improved method to that usually p 10th S , 1868. 

2856. JOHN BSRdGR SPENCB and RICHARD ROPER KELLY, Manchester, «4 
new manufacture of pigments.” —16th 

3154, WILLIAM EDWAkD Gupee, _Wellington-street, Strand, London, “ Im- 

in the or preparation of artificial fuel.”—A com- 

munication pati Charles de Lin and Auguste Combe Dalma, Rue Blondel, 
Paris. —15th October, 1868. 

3232. RopextT SCOTT BURN, Manchester, and EDWARD SAMUEL EYLAND, 

ristol, ‘‘ Improvements in the construction of conservatories, glasshouses, 

and structures in which —_— of contraction and expansion may be 
desired.” - 24th October, 1 

$279. ted} RANSOM, Queen-street-place. Southwark Bridge, London, 
“Improvements in erving and hardening stone, brick, cement, and 
other building mate: '— 6th October, 

410. CLIFFORD. ETOHsS Winsy and a a aol CHARLES WINBY, Cardiff, 
Glamorganshire, ‘‘ es the means and mode of signalling on 
railways for the yowene « B ponoeg collisions between trains, more parti- 
cularly trains tollowing each other.”— 10th November, 186%. 

8421. Epwakp Dixon and Frevegick Dixon, Clipstone-street, Marylebone, 
London, “ pokey more securely and quickly packing bottles of every 

tion is adaptable to boxes, cases, and refrigerators. 

- 1th November, 18% 


3456 ANTOINS pray DEBLON, Fives-lés-Lille, Nord, France, ‘‘ An im- 
proved expansive condensing and rotary steam engine.’ ’—13th November, 


“Improvements in 
in treating diseases of the generative 











1868. 

3525 DINNIS BuRNS, Edinburgh, myn N.B., 
chemical P to be employ 
organs.” —20th November, 1°68, 

3529. Fuspexi0k DANIEL SUTHERLAND, King William-street, City, “ Im- 

—20th November, 1868. 


ved cravat holders or fasteners 
3641. RICHARD ANGELL GREEN, Strand, London, ‘“‘ A new or improved 
method of ornamenting ee studs, 


articles of plate, jewe 
PR ng and other ornamental or useful ob; 868. 
MARECHAL, Bishopegate-street | Without, London, “Im- 
in locks.” —8rd December, 





+ a 


ae HENRy ROBINSON, Bridge Mills, Lewisham, K Kent, “ Improvements 
in dressing millstones, and in a; therefor."—4th December, 1868. 
slington, “Improved 


poe, eee in snowy, frosty, or 
other slippery weather, for it unnecessary to remove their 
shoes for roughing.”—7th December, 1 

3731. JULIUS AUGUSTUS FARWIG, hethnurst, South Norwood, Surrey, and 
CHARLES HAyNes, Bermondsey New-road, Surrey, “ Improvements in the 
manufacture of sheet-metal casks.”—8¢h December, nog 

3752. THOMAS STURGEON, Manchester, ‘‘ Improvements in electrical appa- 
ratus for communicating between passengers, guards, and engine drivers on 


trains, and for displaying the names of stations in carriages, parts of which 

are for effecting communication persons under other 
and for other apparatus.”—9th December, 1868. 

3764. JOHN FLOWERS BEN Peterborough, “Im- 

ements in the mode of sinking or forming wells, and in the apparatus 

to be used Cant peste of eiieh Lngiercem ae for 

So eng Sy <s otutas St ce eat December, 


3771. brn A Henry sener, Albion Wi Im- 
ements in apparatus for indicating and ee atin ie Peecetan 


, Southwark, oom, 


sis el Hunt, Serle-street, Lincoln’s-inn, saiie, | on yet gee 
munication ftom Jean Brangols Cal, Pari—120 Dao Suara: 


and testing of the stretchers 

and ribs of umbrellas and is.” —19th D. 1868. 

3881. HENRY GRAHAM TEOUrsos, South buildi Chancery-lane, 
London, ‘‘ Improvements in the manufacture of carpets: and other figured 
fabrics, and in weaving machinery employed therein.” 

3883. ISHAM Bacas, High Holborn, London, “Improvements in the manu- 
facture of iron.” 








1. bong RAMSAY, yee aarp 2 ia “« Coke.” —11th January, 1862. 

2. HENRY CHARLTON, See Seeneee, “ Shoes for mules and 
horses.” —11th January, 1862. 
*,* sea from the Patent-office on 





List of Cpe ‘Week ending 


1301, 8d.; 1447, 8d.; 1481, hy 1601, &. 4d.; 1638, 1s.; 1644, oes 1648, 
‘6s. ; 1667, 1s. 4d.; 1672, 1s. 8d.. 1675, 
3s. 0d; + 1685; 
35 697, 10d.; 1698, 10d.; 1701, 1s, 4d.; 
174, 8d; 1709, 10d; 1710, 84; im. 8d.; 1715, 8d; 1721, 6d.; 1726, 8d.; 
1731, 6d.; 1782, 1s.; 1733, 8d.; 1734, 10d.; 1787, 8d; 1788, 84.; 1741, 1s. 2d.; 
1742, 84.; 1744, oh 1745, 6d.; 1746, 8d.; 1750, 84.; 1751, 8d.; 1755, 8d; 
1759, 8d.; 1763, ; 1772, 10d.; ‘1780, “4d; 1782, =f 1786, 4d.; 1787, 4d.; 
1788, 8d.; 2789, “a _ 4d.; 1791, 4d.; 1792, 8d.; 1795, 8d.; 1797, 4d; 
1798, 44.; 4d.; 1801, 4d.; 1 804, 4d.; 1807, 4d; 
1810, 4d.; Tet, 84.; 1813, 4d; 1815, 4d; 1817, 4d; 1818, 4d; 1819, 4d. 
1820, 4d.; 1822, 4d; 1823, 4d.; 1824, 4d.; 1825, 4d.; 1827, 84.; 1830, 4d. 
1832, 4¢.; 1836, 4d.; 1837, 4d.; 1889, 4d.; 1840, 4d.; 1841; 4d.; 1843, 4d.; 
1845, 4d.; 1846, 4d.; 1847, 4d.; 1849, 4d.; 1852, 4a; 1854, 4d.; 1855, 4d 
1857, 4d.; 1858, 4d.; 1860, 4d.; 1861, 4d; 18638, 4d.; 1866, 4d; 1868, 4d.; 
1869. 4d.; 1870, 4d. 
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having an interest in any one es  y —- 
culars in writing of Sbjections to ion at 
Commissioners of Patents, within teuten é ange of its date. 


should leave 
the office of 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are prepared expressly for Tux 
EnGineenr, at the office "tar Matis Gmiianonr of Petes 


Class 1. _PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2034. J. MircnEex1, Bradford, ‘‘ Furnaces.”—Daied 24th June, 1868. 

This invention relates to furnaces or fireplaces of steam boilers, dyeing 
vessels, puddling furnaces, and other like purposes where coal is employed 
for the fuel ; = | the object is to economise the fuel and consume the smoke 
arising from the combustion thereof, or to prevent its escape into the atmo- 
— and the improvements consist inja method of combining; =e 

and arranging such furnaces of fire-brick and common brick, braced and 
together by straps or bars and rods or bolts of 
= = and J. Macxtsg, Kilbernie, Ayr, “ Steam boilers.” —Dated 24th June, 


Thiet invention relates to an improved arrangement or construction of appa- 
ratus to be used in connection with steam generators, and its object is to 
utilise the heat of the waste gases of combustion by causing their heat to be 
taken up by the feed water. 
come E. B. Wiuisox, Stockton-on-Tees, Durham, “ Furnaces.”—Dated 24th 

‘une, 1868. 

This invention consists in carrying off the gases from furnaces after they 
have effected their work into a flue or flues, which flue or flues the inventor 
prefers to make in plate iron, and line with fire-brick. These = may be 
constructed at the sides along the top or beneath the fi 
to connect one end of such flue = the waste gas cuibet “and the 
other end with the generator or gas producer. Into the end of the flue or 
flues are mg | with the A. outlet - injects a current of air by any 
well known plan, but he prefers to use a or jets of steam which carries 
therewith a current of air. This is forced the flue, combining with the 
waste products of combustion, and is caused to enter the generator or fuel 

ber at any point.—Not proceeded with. 








3887. RICHARD WHITAKER, Wolverhampton, Staffordshire, ‘I ents 
in fastenings or locks, applicable to locks, bolts, latches, sashes, shutters, 
bags, and all other purposes where fastenings are or may be required.” 

3889. JOHN WILKINSON, jun, St. Helen’s Mills, Hunslet, Leeds, Yorkshire, 
* An improved manufacture of saddle cloths and numnahs or cavalry 
blankets.” 

3895. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “‘ An 
improved construction of cock or tap” —A communication from Claude 
Renard, Michel Perret, and J ules César age Macon, France. 

3897. JosEPH CLAYTON, Preston, L in apparatus 
for working the valves of steam and other aie 7 

3899. WILLIAM RICHARD CLARK, High-street. Forest Hill, Kent, ‘‘ Improve- 
ments in apparatus for communicating hetween the passengers and guard 
a engine-driver of railway trains.”—2lst December, 1868. 

3902. Captain JOHANNES JENSEN, Bergen, Norway, “ Reefing and unreefing 
the mainsail and jib of vessels.” 

3904. JAMES PALMER, Sutton Coldfield, Warwickshire, ‘‘ Improvements in 
oe of steel agricultural and horticultural and other like 
forks.” 

3606. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machi or apparatus for the manufacture of sheaves or pulleys for 
hoisting and hauling tackle.”—A communication from Eugéne Damien 
and Joseph Kister, Paris. 

3907. FREDERIC NEWTON GISBORNE, West Strand, London, “ Improvements 
in means or apparatus for the explosion of oes and other 
oa PR. nega part of which improvements is applicable to electric 
telegraphy.” 

8908. SAMUEL SMART, East End Boiler Works, Bromley, Middl “Im- 





om. =: Sn rere ae “ Burning lime and cement.” —Dated 24th 
1 


In calcining lime and cement the inventor employs a rotating furnace. He 
constructs the furnace of a tubular form; it is closed at one end, and at the 
other it is tapered or contracted to a mouth of a much smaller area than the 
transverse section of the tube. This furnace is mounted in a frame in such 
manner. that it may be rotated about its longitudinal axis; there is a stud or 
axis fixed at the phen of the closed end of the furnace, which stud is held in 
a bearing on the frame. At the other end of the frame there isa ring which 

the d part of the furnace immediately behind the mouth. 
The frame also has small rollers upon it opus the furnace at points 
intermediate of its length, so as not to interfere with its rotation. There is 
much other detail.— Not proceeded with. 








Class 2.-TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
— - Fittings, Sailing Vessels, Boats, Carriages, Carts, 
arness, 


2028. C. T. Surtron, Holloway-road, London, —forine Mustrate the pro- 

pulsive force of steam.” — Dated 24th June, 1868 
Here the tye constructs a small or model boat of sheet metal, and 
arranges it to be propelled by a screw propeller in the following manner :—The 
boat has a dour be bottom, and ‘spirit or oil is supplied to the cavity or space 
between the two bottoms. Bumers are arranged on the inner bottom, and im- 
di over them there is placed a boiler which is filled with water. The 





ents in steam and other boilers.” 
. FREDERIC NEWTON GISBORNE, West Strand, London, “Improvements 
1“ means or ar for generating gas used for heating and lighting, and 


in means for by gas.” 

3910. JOHN Shar, ‘ountain Ash, near Aberdare, South Wales, ‘‘ Improve- 
ments in paratus for = and forcing fluids, particularly 
sqaprlicabe to to the ‘ventilation of of mines. 


3912. ALEXANDRE SEZILLE, Rue de Lancry, Paris, ‘‘ Improvements in treat- 
ing corn for panification.” 


Inventions Protected for Six Months on the Deposit ot 
Complete Specifications. 

3976. HENRI ADRIEN pemtesey Sackville-street, Piccadilly, London, 
“ A new and improved eee ge drying and growing malt and all other 
grains, fruits, or vegetal "—A ee oe Joseph Gecmen, 
Chicago, Cook, U.S.—3ist December, 1 

23. — yen a hehe treet, yueeey nee 
‘ Anew and im ed process for coating all sorts 0: ) 
silver, and chet mann or mixtures of such metals as may be ema into 
thin sheets or coatings.”"—A communication from Frederick Volkman, 


Berlin, Prussia.—5th January, 1869. 
37. AARON WHITE COOK WILLIAMS, Fairfield, Connecticut, U.S., 
communicat! from Amariah 


“Improvements in lawn mowers.”— 
{ [Miller Hills, Kast Hartford, U.8.—5th January, 1869. 





Patents on which the Stamp Duty of £50 has been Paid. 


43. Henny DUNCAN PRESTON CUNNINGHAM, Bury, Hants, ‘Guns and 
"—5th January, 1866. 


papers.” —12th January, 1866. 
a, i NEWTON PENRIOB, Witton House, near Norwich, ‘‘ Machinery 
for forming tunnels and galleries in rocks.”—Dated 8h January, 1866. 
94. CHARLES BARTHOLOMEW, Doncaster, Yorkshire, ‘‘ Apparatus used in 
getting coal.” —11th January, 1866. 
rg rg a te 
EUR, — 
122. CUTHBERT GREENWOOD OHNSON, Stockton, Durham, “ Brick and 
tile hinery.”—13th January, 1866. 
yA — UNIER BOXER, Woolwich, Kent, “ Cartridges.”—15th 
100, FREDERIOK JOHN K1NG, Leadenhall-street, London, “ Preserving 


gy ey 

109. ROBERT Twiss OrFON,ochester, New York, U.S., “‘ Drying and 
cleaning grain.” _— 

139. a ar HP x, Nelaon-teet, Greenwich, Kent, “Tube 

294, LOUIS STERNE, Stn, nd: “Di vr opine ed 
bearing springs.”—30th January, 1866. 


Patents on which the Stamp Duty of £100 has been Paid 


60. JAMES SMITH and STEPHEN WELLSTOOD, Glasgow, Lanarkshire, N.B. 
“ Cooking stoves or ranges.”—9th January, 1862. 








59, CHARLES George-street, London, “‘ Insulating 
and conducti wires.”—9th January, 1862. 

138. Brighton, Sussex, ‘‘ Manceuvring cannon or 
stoma i ey ng WHEE 

46. JouN Ta’ Bey: nyo a “Machinery for preparing and 

7 wiulas HaNey Puuncs, Southampton, “Signalling apparatus.”—1 

| January, a - 


108 J ALFRED HENRY Hart, Gresham-street, London, ‘‘ Fasteners for ue 





steam generated in this boiler is conducted away by pipe on which is an en- 
gine, and the steam issues therefrom in a direction at right angles or there- 
about to the length of the — 
position at the stern of the 

passes up a tube fixed in the ones The tube extends above the water level, 
so that no stuffing-box is required, the water being prevented by the tube from 
entering into the vessel. The outer end of the propeller shaft turns on a centre 
carried by the stern post, and its inner end has a number of radial arms upon 
it carrying discs or cups. The steam issuing from the orifice above mentioned 
strikes the discs or cups, and so causes the propeller shaft to revolve, and thus 
the vessel is propelled.— Not proceeded with. 
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Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

. - } eae Gorton, Lancashire, ‘‘ Carding engines.”—Dated 

1 
Thiet ction relates to that goin of a carding engine employed in the 
preparation of cotton, flax, or other fibrous materials, which is well known as 
the “ doffer,” and consists in an , improved arrangement of parts employed to 
give motion to the said ‘‘ doffer.” 


ass yg Denton, Lancaster, “ Coating of woven fabrics."—Dated 25th 
1 


This invention consists in the application and use of = or fibrous 
pulp to the surfaces of woven fabrics, and applied thereto ina ine d or pulp: 
e pate ES so as to enter and fill the interstices between the warp and weft.—WNot 





: Class 4.—AGRICULTURE: 
Including Agricultural sng, oo Windlasses, Implements, Flour 


2047. J. G. Gannarn, Harlow, Essex, ‘* Rick cloths.” —Dated 25th June, 1868. 

The patentee claims the ee rt and application to ricks of a cloth com- 
posed of canvas, felt, or other suitable material, with an by means of 
ae er Oe make it fit the tops of ricks of different 
sizes, as described. 


Class 5.—BUILDING. 
a ~~ Bricks, Tiles, _— Pipes, 
and House Fittings, Warming, Ventilating, dc. 
pg oy A. Lone Southampton, ‘‘ Water-closets.”—Dated 


plements 
2062, A. H. Branpow, Paris, “ Metallic cartridge shells and heads.”—A com- 
munication.—Dated 26th 1868. 
a 
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without the said plate. The principle of the invention is the making a cart- 
above-mentioned 


ridge case and head with the metal or mixture of metals at 
pages poet yen bey bep aan Siomplagimaraye deny iia 
2033. W. H. Crocker, Liverpool, ‘‘ Cartridges.” —Dated June, 5 
See de aT Cea ok Dee cea as Oe oe 
with which it is to be used, and it is preferred shall be of drawn metal, 








8S. Maunice, Monkwell-sireet, Wood-street, London, ‘‘ Fastening for 
.”"—Dated 26th June, 1868. 

This invention consists of a roller or piece shaped as described, mounted 
and eccentrically, in such manner that when worked in one direction 
it exerts pressure on and retains in place the tongue, slide, band, or movable 
piece of the necktie or other article to which the said fastening is applied, 
and which tongue, slide, or movable piece it releases when worked in the 
other direction. 


Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Fo 
Brewing, Turning, Bleaching, Dyeing, Calico-Printung, Smelting, 

Pottery, Cement, Paint, Manures, &c. 
2012. M. Gray, Highbury-hill, near London, and M. Gixnson, Sileertown, Essex» 
‘* Coating or covering electric conductors.” — Dated 22nd June, 1868. 

The obj<ct of the First “ of this invention is so to arrange and construct 
the dies or die-plate with respect to the nozzles as to be able to effect the 
required adjustment of any particular nozzle or die With facility, and while 
the covering operation is eeding. A further improvement in coating 
electric conductors consists in treating the wires which are to be covered with 
gutta-percha with a preparatory coating for facilitating the adhesion of the 
gutta-percha to the wire. This coating consists of a compound composed of 
gum-balata, resin, oil, and pitch. 





Class 9,—ELECTRICITY. 


Including Electric, Magnetic, the Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 

2060. T. H. Hotes, Gravesend, Kent, *‘ Electro-magnetic and magneto-electric 

machines.” — Dated 26th June, 18¢8. 

This invention consists, First, of a new form of electro-magnet composed of 
two discs, both of which are hollowed on one side and rounded or made convex on 
the other; from the edges of these discs project arms which are placed at such 
distances apart that, when the two discs are brought with their concave sides 
facing and near to each other, the arms will not be too close. These arms are 
curved, or so applied to the discs that, when the latter are fixed on a shaft, and 
at a certain distance, they aring with poles alternately north and south, 
and are in the same plane. These electro-magnets may be manufactured of 
steel, or wrought, or cast iron, or of any mixtures or combinations of metals 
susceptible of being converted into magnets. The invention consists, 

ly, of certain new forms of helices or coils, the cores of which are made 
of two pieces of half-round iron, or of two pieces of iron having a fla 
side. 


Class 10,—-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


1989. F. B. Darina, Victoria-street, andR. H. Twice, East India Avenue, 
“+ Machinery for boring or working in rock, &c.’’— Dated 19th June, 


868. 
The object of this invention is, First, to dispense with the valve for regu- 
lating the admission and distribution of comp d air or other motive fluid to 
the cylinders of engines for boring or working in rock, stone, or earth. The 
Second part of the invention relates to app and appli to be used in 
connection with boring engines when they are required to descend into a hole. 
The invention is not described apart from the drawings. 

1992. G. Owen, Islington, ‘‘ Chessmen.”—Dated 20th June, 1848. 

The inventor constructs his chessboard and ch in either of the two 
following ways, that is to say:—He inserts a magnet or magnets in each 
square of the chessboard, and attaches a disc of thin sheet iron to the base of 
each pawn and piece; or he inserts a magnet of suitable form in the base of 
each pawn and piece, and into or upon each square of the chessboard he fixes 
a button or disc of iron. By this contrivance the pawns and pieces are held 
securely in their places upon the board.—Not proceeded with. 

1996. A. A Common, South Bank, Regent's Park, London, ‘‘ Manufacture of 
stench traps for drains, .c.""— Dated 20th June, 1868. 

These improvements do not apply to the manufacture of what is commonly 
known as the “ bell trap,” but to Hy 4 formed by a receiving basin or bow] 
in the centre of the body, into which bowl dips a piece supported on the upper 
rim of the said body. The inventor — to cast the body outlet and dip 
of one piece, and to join the bowl to the body in the casting of this latter.— 
Not proceesed with. 

1997. H. W. Hant, Bayswater, *‘ Urns for containing tea, &c.”—Dated 20th 
June, 1-68. 

This invention consists in constructing such teapots, coffeepots, and jugs, 
vessels, and urns for containing cocoa, chocolate, and such like beverages, 
with a double casing, the space between the inner and outer casing being 
filled with a materia] that is a good non-conductor of heat, such as felt, so 
that the heat of the beverage shall be prevented from being communicated to 
the outer casing, and thus lost by radiation therefrom. The i\entor prefers, 
also, to make the cover of the teapot or other vessel, as also the spout, with a 
similar double casing.—Not proceeded with. 

2000. C. H. Murray, Loman-street, Southwark, London, “ Device for uniting 
and securing the «nds of straps, §c.”— Dated 20th June, 1868. 

This invention consists, chiefly, in the combination of a slotted piece or 
frame with a wedge, the two ends of a strap being inserted into the aperture 
in the said piece, and the wedge being placed between the said two ends in 
such a manner that the greater the strain tending to separate them the more 
firmly the wedge will bind and secure them. 

2003. J. Bayxiss, Cannon-street, London, ‘‘ Wrought iron hurdles, gates, and 
.""— Dated 20th June, 1468. 
This invention ap s to the description of hurdles, gates, or fencing 
made with rectan, standards and rectangular rails, and round or oval, 
or vertical rails, and consists in cutting the rails off to the length 
required, and in removing as much of the round part of the iron as to form a 
rectangular tenon and shoulders ; and by punchi ese holes in the 
standards, or bottom, or other rail, as may be required, for receiving the 
rectangular tenon so formed, they simply require to be riveted or spread over 
on the outer or extreme ends to plete the hurdle, gate, or fencing to which 
this mode of manufacture may be applied.—Not proceeded with. 
1985. J. Perry, Rathdowney Brewery, Queen's County, Ireland, ‘' Packing 
bottles, &c.""— Dated \9th June, 1868. 

This invention consists in pac bottles and similar articles in any 
suitable case or holder, whether in’ for transport, or simply for storage, 
by Posing alternately over and under the several bottles or similar articles 

on their side in a horizontal row, slip of packing paper, pasteboard, felt 
cloth, sackcloth, or other suitable packing material, of one or more thick- 
nesses. 























BREAKFAST.—EPPs’ nape Beg oss = Sesh 
very agreeable character o' reparation rend it a 
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Lanta nad wold iy the teohe in all pasta, in }1 .» §lb., and Lb, 
packets, tin-lined and labelled.—AbvT.] 





BIRMINGHAM AT WORK. 
(F¢gm our own Correspondent ). 


Rensiae to: no Seqertnent of Boeetatem totasty tas 
fluence of machinery been more manifest than in the 
trade. Pens that were sold thirty years ago 
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heated the 


into an oil bath, by 
mersion the tempering of articles is comp 
The pens are next placed in revolving barrels filled with 
ne re Seen ee + Saeed sole of 
barrels with finely broken “‘ pot” afterwards recei 
and by their revolutions remove the scale left 
the action of the fire. The grinding or “ glazing ” process, 
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upright 
ram by the ~ leted, and onl 

m are process comp! require 
9 ser dhe which gives an siete finish Wo the whole. Although 
the pen trade of Birmingham has increased by one-third since 
1849, it is subject to a very great and growing foreign rivalry. In 
France there are seven factories, producing 50,000 gross per week, 
against 18,000 gross made in 1849. In y are two 
factories, but their production is not = erable. In America 
SS pS a 
employing ski ish workmen, ucing 10, 

Fade Thus it will be seen that Birmingham i 

ead of the steel-pen trade, and supplies the world with the 
greatest number of those weapons of peace which wield a greater 
power over humanity than all the swords and guns made in the 
same great hive of labour. 

The manufacture of sewing machines in Birmingham is rapidly 
extending, and bids fair to rank among the great “‘ staples” of the 
local uction. Within ten years more than 30, of these 
machines have been manufactured here, in addition tothe castings 
for nearly all the machines made in other parts of the country. 
The present rate of production is 100 per week, and of machine- 
castings one firm turns out a weekly aggregate of about three tons. 
Mr. J. Clements, of Birmingham, has patented a hine by 
which button-holes can be properly and rapidly stitched, 

The metal-ware makers of Birmingham are beginning to secure 
orders for copper utensils for the native population of India, the 
demand for which was formerly supplied by native workmen, who, 
with a foot lathe and a little rude machinery, were able to produce 
copper goods at so. cheap a rate that manufacturers here could not 
until recently at all compete with them. The introduction of 
cotton-growing and railways into India, however, has so far raised 
the value of labour there that Birmingham producers are able now 
with their improved mechanical facilities for manufacture to com- 

te with their swarthy rivals of the “‘farthest Ind,” and a new 

ranch of trade is opening up which promises to be of considerable 
importance to the midland metropolis. 
ydraulic machines, as uced by the eminent firm of Tangye 
Brothers, Soho, now constitute an important “speciality” of Bir- 
mingham trade. Over 700 tons of machine —_- are annually 
consumed in the production of hydraulic lifts and presses. A 
hydraulic shearing machine le here a few years since for the 
Russian Government weighed twenty-four tons, and exerted a 
pressure on a l6in. ram of 1000 tons—a force sufficient to cut in 
two a bar of iron Gin. square. (ne form of press Mr. Tangye 
informs me is adapted for stamping and mouth-plates for 
dentists’ use; another moulds and ejects a continuous streanr of 
black lead for pencil-making. In these and the various other forms 
of hydraulic presses construction is simplified by placing the pump 
within the water-tank, and placing both in direct connection with 
the body of the press instead of separately, which would involve 
the necessity of pipes and joints. 

The ironwork for the building in course of adaptation for the 
purposes of an industrial exhibition at Wolverhampton is being 
made by Messrs. Thomas Perry and Son, of the Highfields Foundry. 
On Monday I had an opportunity of inspecting at these works 
Mr. Thomas Perry’s improved apparatus for wheel moulding. 
This invention, unlike that paten by Mr. Jackson, of Salfor:, 
and the one recently exhibited before the Society of Engineers 
at Birmingham, is adapted for the largest wheels; and the 
dividing engine, which obviates the necessity for wooden 
patterns, insures the mould being of mathematical exact- 
ness. The wheels moulded in these machines have the teeth 
divided and set out, as we have just intimated, by a “‘ dividing en- 
gine.” A segmental pattern having three or four teeth is then 
fixed on the moulding machine, and the teeth are moulded, one 
or more at a time, till the entire circle is completed. When the 
segment reaches the starting —_ the pattern is found to fit 
again into the first tooth moulded without the slightest variation. 
Messrs. Perry use for their wheels the best possible quality of 
iron, and test bars of the actual ‘‘ruoners” of every casting are 
broken in a hydraulic testing machine, and each result is regis- 
tered. It is not uncommon for bars lin. square and 3ft. in length 
between the supports to bear 114 cwt. in the centre before break- 
ing. Twelve runners of castings were sent by this firm recently 
to Kirkaldy’s testing works in London for trial, and gave an average 
of 45 per cent. above the average of Messrs. Fairbairn and Hodg- 
kinson’s table, and also gave results considerably above those ob- 
tained by the Government in the Royal Gun Factory at Woolwich. 

The manufacture of vices and anvils at am, Hall principally 
represented by Messrs. Wright's a, 
more than two centuries. is es ment produces annually 
11,000 anvils and 9000 vices, a large proportion of which are sent 
to the United States. Mr. Peter Wright introduced and patented 
the process of making anvils of one so! _of iron, to super- 
sede the old-fashioned method of welding the different parts toge- 
ther. A vice-box is also made here on a similar Principle, the 
thread being cut by machinery. The value of these improvements 
is best shown in their extensive appreciation by purchasers in all 
parts of the world. 








Sourn KEnstneron Musrum.—Visitors during the week ending 
9th January, 1869:—On Monday, Tuesday, and Saturday, free, 
from 10 “st 10 p.m., —_——— 17, ~F, me other 
Galleries, on Wednesday ursday y, admission 
6d., from 10 am. till 4p.m., Museum, 2416; Meyrick and other 


Galleries, 305 ; total, 2 owe & corresponding week in 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMING WOLVERHAMPTON 
OTHER DISTRICTS. a 


(From our own Correspondent. ) 

PRESENT ConDITION OF Inon TRaADE—THE QUARTERLY MEETINGS 
In WOLVERHAMPTON AND BraMincHaM: Good Attendance: More 
Inquiries: The Northern, the Metropolitan, and the Foreign 
Markets—FistsHep Inon—Pic Inox: The Different Districts 
Offering: Anticipated Excessive Purchases: The Consequences— 
CoaL: Great Demand: Low Stocks—Tus Mintna ENGINEERS: 
Their Annual Meeting—Mx. Ripper’s CoaL-BREAKING MACHINE: 
Exhibited in South Stafforshire: Views upon ii—MErgoroLoGy 
AND EXPLosions: A Paper on it: Another Rise in Copper. 

Tue tone of the iron trade is sound, though there is not more 

doing at the works now than there was at the date of our last. 

The first gathering of the current series of quarterly meetings 
was held in Wolverhampton on Wednesday. The attendance was 
tolerably numerous and influential, and there was an abundance of 
discussion, but not mach actual business. Nevertheless, inquiries 
were made to a larger extent than some persons had expected. 
Applications that really meant work were few, and in those cases 
the lots were small, but they were not confined to any one kind 
in particular, and embraced pig as well as finished iron. In respect 
of pig iron inquiries gave rise to satisfaction, because of the recent 
| large sales by vendors of the makes of this locality and of other 
districts. For finished there may well be applications, the demand 
| having lately been very dull. Buyers attempted to get down 
prices, but were not, as a rule, ul. 

The second quarterly meeting was held in Birmingham yester- 
day. A good tone prevailed throughout, but no great amount of 
business was done. The year has not yet sufficiently advanced to 
permit of many new orders coming out on account of contractors’ 
work or for merchants’ stocks ; for, in respect to the first, the 





th | days are not yet sufficient! long to allow of much outdoor work, 


and, in regard to the second, the demand at the hardware shops for 
| smithy goods has fallen off. At the same time stocktaking is 
hardly over at some manufactories, in consequence the general 
inquiries are not Cc in the cotton districts 
are not now ordering to any encouraging extent, but they induce 
| the expectation that the result of the short-time movement will 
| be to hasten the return of a prosperous time. A fair demand 
is to hand from Scotland, but the London market is no better 
than the northern markets—perhaps hardly so good. The best 
home demand is that at our own doors, the town of Birming- 
ham and the surrounding localities being good, but not increas- 
ingly good customers. he customers who work up the heavy 
samples have less to do than was the case some time ago. I speak 
of the manufacturers of bridges, girders, anchors, cables, and chains. 
Both in Birmingham and also Wolverhampton there was a better 
inquiry than last week for some of the lighter kinds, particularly 
hoops. Wherever, however, there were orders to place, the 
holders tried to get them out of their hands at lower rates 
than the best firms were prepared to accept, and there was here 
and there an instance in which they were successful. Any con- 
siderable fall was, however, impossible, owing to the prices at 
which pigs have been bought; but where mills are standing for 
orders makers hesitate to let specifications pass them. 

The foreign trade is almost at a stand ; United States advices are 
hopeful as to the future, and they make hardly any mention as to 
the proposed new tariff, but they send scarcely any orders. 

For pig iron there was a slight revival of inquiry in Birmingham, 
and somesmaill lots were booked. Excepting, however, in respect of the 
Shropshire, the Forest of Dean, and similar makes, the bulk of 
the business had been done before the quarterly meetings began. 
The Shropshire men were out early in the week, alike in Birming- 
ham and in the surrounding district, and they were tolerably 
successful. At a time of brisk demand for wire and screws in 
particular, the Shropshire makers have as much as they can do to 
supply all their customers. The quantity used up in such 
alone is very great. The Barrow, the Middlesborough, and the 
Wigan houses have all made large sales, and so, too, have the 
makers here, both of the best and also the inferior kinds. On the 
whole the sales have been more than the present indications of 
what may be the consumption ap to warrant; and there can 
be no doubt that if specifications do not soon come in faster than 
at present the pig making houses will have to extend their deliveries 
over a longer period than was stipulated at the time many of 
their sales were booked. Hence, considering the quantity that 
has already been sold, there is more disposition than might have 
been expected to book further orders. 

Coal is in good demand, and the stocks are low. The commence- 
ment of a movement to do without the butty collier is meeting 
with some little opposition, but it is being successfully overcome. 

The great event of the week with relation to this district as a 
mining centre is the second annual meeting of the Incorporated 
Association of Mining Engineers of South Staffordshire and East 
Worcestershire. It came off on Monday last, in the assembly 
room of the hotel, Dudley. The association numbers 100 mem- 
bers, and is being conducted with much spirit, and with that 
economy which enables them to be able to report a balance in hand of 
some £300, The chief mover is of course the secretary. He in 
this is a honorary officer, and works so much to the satisfaction of 
his fellows, that, unable to prevail upon him to accept their money, 
they have succeeded in getting his sanction to their presenting him 
with a testimonial. The meeting, in an enthusiastic manner, gave 
the directors carte blanche for any amount they might deter- 
mine to spend in that direction. The gentleman referred to 
is Mr. Henry Johnson, consulting mining engineer, of Dudley. 
His aptitude for the office which he fills may be inferred by the 
fact that he succeeded in inducing the Institution of Civil Engineers 
to allow his association to have before them the machine for 
breaking down coal, so as to avoid the use of gunpowder, of which 
Mr. 8. P. Bidder, jun., is the chief inventor, and likewise in 
getting Mr, Bidder himself down to Dudley to read before them 
the paper which was at that time still under the discussion of the 
civil engineers. Mr. Bidder’s machine and his paper, as may well 
be expected, formed a great feature of the ti he Associa- 
tion were impressed with its great value, instantly appreciated its 
points, and empowered the secretary to speak of it in unmistakable 
terms of approval in his communications to the Institution by whom 
the courtesy mentioned had been shown. They learned from Mr, 
Bidder that the apparatus will be considerably reduced in weight 
by the use of a very powerful steel in its construction, and that 
in simple terms he hopes so far to reduce it in bulk that it may be 
carried about the mine without much difficulty by one man. 
When Mr. Bidder has such a machine ready he will send one into 
South Staffordshire for the inspection of the Association, with 
leave for them to test it in any way they please. 

The other papers read at the meeting embraced such subjects 
as “‘the practical use of the barometer and thermometers in 
mines ;” “the south-western extremity of the South Staffordshire 
coal fields, including the Stourbridge fire-clay,” by Mr. Jeremiah 
Skidmore, jun., mining engineer, Dudley ; and some remarks on 
coal, by Mr. Wm. Blakemore, mining engineer, New Cross, Wed- 
nesfield. Next to Mr. Bidder’s paper that of most interest was 
the one on the barometer and thermometer. The author of the 
paper was Mr. Thomas L. Plant, F.M.S., of Birmingham, but 
the hon. sec, was associated with him, for he had gone into Mr. 
Plant’s data, and had convinced himself that, with a fall of the 
barometer and a rise in the thermometer occurring simultaneously, 
accidents in mines by explosions were to be expected with un- 


happy certainty. 
As to the other I have named, I have only space 
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enough to say that the authors had every confidence in the future 
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supply alike of coal and fro clay to be obtained from this district 


many years to come, 
On Wednesday the price of copper was ‘advanced £2 10s, per 
ton, making present prices ; Best selected. £8310s. per ton, and 


tough ingot and cake £81 10s. 
WALES AND THE’ADJOINING COUNTIES. 
(from our own Correspondent.) 





Tae Inox Trade: Commencement of the. New. Year under |’ 


Favourable Auspices: The Demand for Rails Steadi7y Increasing : 
Greater Firmness in Prices : ing of New Lines of Rail- 
way by the Russian Government : Reduction of the Duty on Rails 
by the New Russian Tariff : Large Russian just Distri- 
buted among South Wales Makers : Increased Firmness Imparted 
to the Trade by the Confirmation of List Prices : Large Quantities 


now be in buyers’ hands will be worked out. 


in | the c aged Tuesda 
Fr hesolved ro 
sivanse of fins isope and other sgw watgeals; and the wory unre ceot ben sal 


Reference was made Tym 
the qhief raw materials used of England iron 
was 


es Sha Wee, a nee 





borough, on’ T 














munerative prices oh winish Sgniaie have. been the price + 
ad a 3s, per box.” members, as dined. together ment by M Kennard Brothers, of the Viaduct 
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The following are the returns of the trade of the South Wales spon 2088! 
ports for the month and the month of the | of 345ft., and twosidearches of 
previous year :— : the four spans can 
Exports or Steam Coals ciency, and without in; 
Dec,, 1868. Dec., 1867. The iron trade of 


Cardiff 2s oe oe oo ++ 163,378 oe oe oe oe ve 176,149 





of Rails now Ready for Shipment at the Local Ports : Conti 

of Quietness in the Home Trade—Tue Pic Inon TRaDE—THE 
TrnPLaTE TRaDE—THE STgaM CoaL TRADE—PREVENTION OF 
A STRIKE AMONG THE DoWLAIS COLLIERS —OPENING OF THE 
LLANELLY Waterworks — THE Factory ACT AND THE Tin- 
PLATE TRADE—WORKMEN’S SUPPER AT BRITONFERRY Quar- 
TERLY MuggTING oF TINPLATE MAKERS—TRADE OF ‘THE SOUTH 
WALES Ports. 


THE year opened under favourable auspices to the iron trade of 
this district, and, should nothing arise to check the improvement 
which has now unquestionably set in, there is little doubt that the 
trade throughout the year will be in a much more flourishing and 
prosperous position than it has been for the past two years. The 
demand for rails is steadily increasing, and prices are uently 
firmer, and fresh engagements are entered into with tolerable 
freedom, £6 to £6 7s. 6d. per ton being the average quotations 
for rails at the works. At present the rail mills at some of the 
establishments are not so actively engaged as they were a 
few weeks ago, but it is expected that by the end of the 
present month they will be full average émploy. “Several 
lines of railway have been sanctioned by the Russian Govern- 
ment, and large quantities of iron will be required for the 
construction of the same. The new Russian tariff still leaves the 
import duties high, though it makes a reduction of 48 per cent. 
in the duty on rails. Last year nearly eleven millions were raised 
for the construction of Russian railways, giving some idea of the 
extent of the demand likely to take place if nothing arises to dis- 
turb the peace of Europe. South Wales makers have hitherto sent 
large quantities of rails to the Muscovite empire, and it is only 
reasonable to anticipate a stimulus in the demand by the reduc- 
tion, and already a large Russian contract has been distributed 
among the makers in this district. The confirmation of list prices 
at the quarterly meeting has imparted increased firmness to the 
trade, which, it is expected, be still further strengthened 
by additional orders from the United States and continental mar- 
kets. Large quantities of rails are now ready for shipment at the 
local ports to New York, New Orleans, Baltimore, Mollendo, San 
Francisco, Valparaiso, Philadelphia, Callao, ‘Alicante, Salonica, and 
Patras, and the demand from the south-west coast of America 
will in all probability continue good throughout the year, as the 
opening up of the railway system in that country has just com- 
menced, The home trade continues quiet, but several of the 
railway companies are named as likely to be shortly in the market 
for rails and other materials. There is a fair demand for bars, and 
stocks of pig iron are said to be getting ata low ebb. 

The tinplate trade is likely to attain a satisfactory positi 
before long, some large orders from the American markets being 
about to be given out. 

Shipments of steam coal continue below the average, but the 
favourable change in the weather a day or two ago will speedily 
cause an alteration. y arrivals are becoming more nume- 
rous at the local ports, and there is some prospect o itabl 
tonnage being obtainable by shippers and merchants before many 
days have ela France has taken of late by far the largest 

tities, and orders from thet country are coming in with some- 
thing like regularity, but a great many are now on the books, 
owing to the scarcity of tonnage. From the mail ket station 
inquiries are about the average, and from some of the Mediterranean 
and Turkish ports the demand has slightly increased. The inac- 
tivity in the house coal trade alluded to for some weeks t still 
continues, but if the present weather continues some little time a 
large number of as vessels will arrive at the local ports to 
take in coals for West of England and Irish houses. 

A timely concession on the part of the Dowlais Iron Company 
has averted a strike among the colliers in the company’s employ. 
The colliers demanded that they should be -allowed to have two 
men of their own to see the weighing properly carried out, their 
men to be paid by the colliers. e application made by the men 
was at first refused, but at length the company conceded the point, 
and it is expected the decision will affect every colliery in the dis- 
trict. 








The Lianelly New Waterworks was opened on Monday, the 
formal ceremony being performed by the chairman of the Local 
Board of Health, Mr. W. Rooser, C. The opening of the water- 
works will undoubtedly be a great boon to the town and neigh- 
bourhood of Llanelly. 

Mr. John Hughes and the other proprietors of the Llandore tin- 
plate works were summoned on Saturday last before the Swansea 
borough magistrates for committing seven distinct breaches of the 

visions of the new Factory Act. The summonses had been 

ed at the instance of Mr. Mostyn, Sub-inspector of Factories for 
South Wales, the first being for employing Sarah Phillips in the 
works on the 23rd of November last without having first registered 
the first day of her employment ; secondly, for having employed 
the said Sarah Phillips without having first obtained the re- 
quired medical certificate; thirdly, for having engaged David 
Morgan without having first registered the day of 
hir employment; and fourthly, for not having first obtained 
the surgical certificate before employing the said David Morgan. 
The dalendeats pleaded guilty in each case, and were fined in the 
mitigated penalty of £2 and costs. The fifth summons against the 
defendants was for employing John Davies without first 
the day of his employment; and the sixth summons was for not 
having first obtained a certificate from the schoolmaster as required 

the Act. Both these summonses were dismissed, as it was shown 
the boy was not employed on the works, The last summons against 
the defendants was for having employed Sarah Morris without 
having first registered the > A upon which she was first emp/oyed. 
In this case the defendants pleaded guilty, and were fined £2 and 


the costs. 

Messrs. Davies and Sons, ironfounders, in conjunction with Mr. 
Edmund Morewood, pro} x of the Galvanised Tin and Terne 
Plate Works, Baglan, gave to their workmen their new year’s 
supper, at the Royal Dock Hotel, Britonferry. Mr. Isaac Davies 
occupied the chair, and in responding to toast, “‘ Health to 
Messrs. Davies and Sons,” said he hoped both masters and men 
would pull together, and if that was the case he had no doubt but 
that it would always be for the benefit of the employer and em- 

- Toast, song, = saly on animated the meeting till a 
our, every person enjoying himself. 

The quarterly of the menibers of the tinglate trade 
wes held on Thursda: at the Bell* Hotel, Gloucester. Mr. 
Wovdruffe, of the hen Tinworks, Monmouthshire, in the 
chair, There was a tolerably good attendance of manufacturers 


and ‘among the latter Messrs. and Co., Liver- 
(caren ncee Coen eee 
of the trade, stocks in makers’ hands being ented as . 
pak net inate AS ee ee ts 
demand oh 





40,291 oe oe oo vo 00 46,439 
256s we ce se oe 


Liabdlly og oc. ae ae “OMB TPS Oa 
SHIPMENTS COASTWISE, 


lied? 8h 8: ee ce anette 
Swanses'.. “se cc co, co 11,790 cc ce ce op co 22,813 
Newport .. “se ce oe co 44846 co ce oe ce oe 65,780 
Lianelly 5 ee os ee os 5,405 oe oe oe ee oe «30,608 
Cardiff also exported 17,036 tons iron and 1951 tons patent fuel. 


Of the iron exported from Cardiff, New York took 2113 tons, New 
Orleans, 3097 tons; Baltimore, 1448 tons; Savannah, 2333 ‘tons; 
and Rotterdam, 1711 tons. Newport exported 10,944 tons rails, 
of which New York took 2888 tons; New Orleans, 2446 tons; 
———- 1052 tons; Rio Janeiro, 1150 tons; San Francisco, 1767 
tons; and Alicante, 1641 tons, Swansea exported 1827 tons iron 
and 6249 tons patent fuel. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. 

LivERPo0oL: Dwellings for the Working Classes: Railway Exten- 
sion—Mrk. Nasmyta, ©.E., oN War RockeTS—MANCHESTER 
New Town Hatt—Tue IRweti FLoops — NortH-Eastery 
Torios—The Cleveland Iron Trade; Shipment« in the Tyne: 


Redheugh Bridge—StatTe oF TrapeE: Sheffield: South Yorkshire |, 


—SanitTaky Martrers aT BOLTON—THE CLYDE. 
Tae Liv 1 Town Council has just completed some model 





rails and plates ‘being especially in ‘request.’ No material 
a a ee Tae seta lal wedi’ Tee alitwetoy 0 hae 
coal to London have not A coal there is a mode- 
rate demand for Grimsby, and also for some parts of the Continent. 
The deliveries to Lancashire i 

ment is anticipated at present. Mr. Clay 
time been associated with the Silkstone Patent Coke Ovens and 
the ingham Company’s collieries, retires, ha become a 
partner in Waterloo Forge Company, Hunslet, 

Mr. Arnold Taylor has reported to the Home Secretary that, in 
his.opinion, the Town Council of Bolton should be com 
within .two months to carry out a scheme by Mr: H. 
ee, or some other equally well-con- 
sid plan, for the construction of a main in g sewer, 
at a cost of about £14,000, by which all the town sewage may be 
kept out of the local river, There was also a complaint as to the 
smoke nuisance, but as many of the manufacturers of Bolton are 
now affixing smoke-consuming apparatus to their furnaces Mr. 
Arnold recommends that in that matter the Home Secretary should 
not at present take any compulsory action, 

The River Olyde trustees propose to appoint a consulting en- 
gineer. A final decision will not, however, be arrived at on the 
subject until next month. 
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dwellings for labourers. The buildings have been erected at a cost | Coprzr—British—cakeandtile,| £ sd. £4%¢a)/% & £84 
of about £16,000 and the council expects to derive from the tenants per ton ......eess--e++.| 81 0 0,. 82 9 0173 0 0.74 0 0 
a net rental equivalent to 5} per cent. per annum upon theoutlay, | Best selected ... 83 0 0.. 84 4 } 4 4 eg 4 eo 
tepether with 1 per eauh por Aennm or @ sinking fund, so asto| Sheet ..-... -.. 4 fe ae | cama a 3 
repay the borrowed money in forty years. The houses are 146 in 7 83 0 0. 36 0 O79 0 0..81 0 0 
number, but so strong is the desire to secure occupation that up- 730 0..74 000° 0. 000 
wards of 300 applications for tenancy have already been receiv 75 0 0.. 76 0 0) 6615 0. 67 0 0 
The plan unfolded for the consideration of Parliament in the 78 0 0.,7919 9 72 0 0.. 0 00 
Liverpool and Birkenhead Railway Ferry’s Junction Bill is to con- oe cen + eee: 
struct a short line of railway from the Garston and Liverpool rail- Ste % 615 0| 610 0.. 615 0 
way near the end of the Dingle tunnel at Tetton-street, Liverpool, 600.. 000 510 0.. 000 
(with a short s om the Dock Railway), southwards to the Staffordshire..| 710 0.. 712 6| 7 & O.. 0 0 0 
shore of the Mersey, immediately above the Herculanean docks,| Rail, in Wales......+-+++...| 6 0 0, 6 5 515 0.. 000 
which is the extreme upper limit of the Liverpool docks, and a} Sheets, singles in 950. 97 950.000 
short line from the Birkenhead and Chester Railway near Rock Lane, ‘ Pe Bee 7s . 3 ~ H , 4 
into theriveralittle above New Ferry pier and between the terminiof "1 10 0 .0.. 1010 0 10 5 0.. 1010 0 
these places, a distance of about one mile, to work a ferry. The “| 18 7 6.. 18 12 6 1810 0.. 00 0 
capital proposed is £240,000, with borrowi wers to the extent 9017 6.. 31 0 0} 21 0 0. 21 5 0 
of £80,000. -_ capital pro: ey pene om Liver- 4 z &- 4 8 ° So ” rs 4 
pool (under the Merse way, is , wi' rrowing “* “* 
wwers to the extent of ,000. 92 0 0.. 22 5 0| 2210 0.393 0 0 
PAt the last meeting of the Manchester Literary and Philosophical Bo Pee ae Sous e 
iety, a paper was read on war rockets by Mr. J. Nasmyth, C.E. 97 0 0.. 3 0 Of 28 0 0.. 00 
Mr. Nasmyth observed:—‘‘It may be well to allude to the means 24.0 0.. 0 0 0) 2410 0. 0 0 0 
that have employed in the endeavour to secure to war rockets 617 6.. 0 0 617 0... 0086 
rifle action or precision of flight. These consist in placing the rocket } SPELTER, Silesian, per ton 20 0 0.. 20 2 6 20 7 6.. 2010 0 
in a V-shaped trough, by which the direction and inclination of the | » Enélish V & 8..s+.s+eeneer- | 19 18 Bue 0.0 0) 8 0 Ore 20 2 8 
rocket is suitably secured previous to commencing its flight, and so Geant, Guedich fresh neree st 00 0.. 0 6 000.. 000 
far holding the rocket fair in the direction of the object aimed Dee te edearac cto A bbe ae aoe eae © 
at, B ides bag agg Hp is a to wwe Se rocket —_ TIN, ; 512 0.. oe 10 : 2 Ove : : 4 
rotation during its fli y causing the propulsive gases, whi Straits, ine—cash 512 9. eo 
issuing at ae en of the rocket, to rush through skew holes. 513 0.. 51310} 47 0. 4 710 
This latter arrangement does, to a certain extent, give to the ae petaptgyee Wests 44 en ; 4 tie on. ‘ir H 
rocket axial rotation. But, as axial rotation given by such means! refined, in blocks 516 0.. 0 0 o| 416 0. 419 0 
does not come into effective operation until the rocket has | Tixpiarss, per bx of 225 sheets . 
proceeded a long way on its course, it comes into action too late} IC coke ......sesess+ seevee| 2 3 Ove 1 4 te, £ Be 
to have any co Bia Ap securing precision of flight. In order, IX ditto 1 8 6. 110 1s 8. 1.8.68 
, to effect our object, I place the rocket inside a tube, . 1 9 0. ; a . sz - ; ic o 
into which it slides freely; to this tube, which serves to secure WES 9g HT gasbhaanenen a a 6 Md 11.8. 86 : 
the aim of the rocket, I give, by mechanical means, an axial |” Gener sorte | 0 15 On, 017 015 3.. 018 0 
rotation of some thousands of revolutions minute, which is | Ors, per tun, Seal, pale ......| 36 0 0.. 0 0 0/40 0 0%. 0 0 0 
transmitted to the rocket then res' wi' it. The rocket, BroWN ..ccccccceccccccce | 82 0 0.. © 0 0 35 O 0.. 3610 O 
while thus revolving on its axis at the high velocity above named, . cccsscccssccece | 92 0 0. 0 0 0110 0 9., 0 0 w 
is then fired, and so rushes forth from its guide tube impressed | Whale, South Sea, pale.....,| 36 0 0.. : S . 4 BA, 0 
with all the conditions of a perfect rifle projectile, and, as such, ali aah Salhi ; me oe ae 6 ta 8 ; 
with every condition present that can secure its reaching the object E.l. Fish ... 32 0 0.. 0 0 0] 35 0 0.. 00 0 
aimed at. The mechanical means and arrangements by which Ipro-| olive, Gallipoli. 57 0 0.. 0 0 O70 0 0. 0 0 0 
pose to effect the object in question consist of a suitable iron stand, Ae wee | 55 0 0. 0 0 0] 66 0 0, 63 O vw 
supporting the rocket and its guide tube, the latter resting on loose | Palm .....-.0s+seesseeeeees 42 0 0., 0 0 0:40 9 0. 0 0 O 
friction wheels, which, while preserving with the utmost exactness| | st eesesesessereees oo} 7 18 Ge 8 ee aa 
the direction of the axis of the guide tube ooh veshed, pomite the ae ; i 0 ° 34.10 0:. 8115 0 
— tube and rocket to revolve on its axis with all due facility. 33 10 0.. 84 0 0| 3810 0.. 0 ov o 
he requisite amount of axial rotation is conveyed tothe guide voc} BL 0 0. 0 06035 00.. 000 
tybe, and thence to the rocket resting within it, by means of &@| Lard ssssscscceccsecccssece | 67 0 0.. 68 O 0] 58 0 0.. GY 0 0 
powerful clock spring transmitting its rotation to the rocket through | 7 sovecscccccseesssess | 87 0 0., 38 0 0) 37 0 0, OO W 
a train of wh Previous to i the rocket the = 
second of this train of wheels is locked by a catch or trigger; PRICES CURRENT OF TIMBER. 
be strin; - joe pw Sy up. an i, a a ie , 1869 1838. MEETS. j8€9 2868 
elevation of the rocket e match of the rocket | 5* ea Po eed cond oe baal dis 
is then lighted, ssid tor eoiloe 90 coneaeeemastie combustion of the Saaatiee se io 420] 3-0 510 Ganado aly Teo 7 ol W 028 10 
seats axe Fh is allowed fo ress Sap on its course, the rocket is Pe a oS eleees pane. -E 4 101) 18 5| 11 1013 0 
in check by three slight springs within the guide tube at the | quobec,oak, white.. 5 5 6 0] 5.5 5 10|| St Petersburgye 10 012 o| 10 'v 11 20 
rear of the rocket, by means of which it is not permitted to rush Wiech eese ns BIE O39) 8 eee | Patent seen ener ~ hs : _ 44 
forth until the proper energy of discharge of propulsive gases has NEI @ 0 0 0] © 9 © 0|| Gothenburg, yol... 8 0 910) 8101020 
poe ghitgees domes pa Tee erento. sees tseee Steet Demale,cak svueee ¢ 0 $12] 330 9 Ol] atee seas eae 
en es forth impressed with pomnmsine every condi- * 310 ; - ose: Sg 
tion of a true rifle projectile, combined with all those important | Ris “Sis 3"0| gas 3° Christiania, por. wi a 
Pre rties which rockets possess as im its of war.” a ty Ge aiaae ae fan 7 3’ © 10 0 a2 16 043 © 
e ironwork req for the new ter Town Hall will 410 6 0| 5 0 6 O|| Deckpiank, Dnt, 4 5g ‘6 
involve a total cost of £15,335. e819. ¢ ol] peramnin j 27 01 Om 
The Manchester City Council has adopted the following reso- 7.10 810| 7.10 810|| Quedec pips...... 77208) | 70 075 0 
. $4 Te : y 
lution with reference to the Irwell floods question :—‘ It is desir- Ee ba aise ie, Cee 2110 0 0 19 Ow oO 
able to : by contenn vie Se naan 12-015 0113 101510 || Pipe "---. } 485 ¥ 160 0]1900140 © 
whether are prepared in. case arrangements as 
to the in which the expense incurred . shall 
the two and the owners of property THE MANUFACTURE OF WATCHES AND CLocKs.—A most interest- 
y to adopt the plan recommended and | ing and instructive little work, describing bry 6 but with great 
explained in Mr. Bateman, as the plan for accom- fecrpent, the Tie aan cesiema Of waten Gad, lock. making, ben 
plishing the objects d to be attained by both ns. just been published by Mr. J. W. Benson, of 25, Old Bond-street, 
Cheerful reports continue to be made with respect to the Cleve- | 99, Westbourne-grove, and the City Steam Factory, 58 and 60, 
land iron trade. The associated wasters’ return of the make and } Ludgate-hill. e book, which is profusely illustrated, gives « 
delivery of pig iron for December shows an. increase in the make | full description of the ‘various kinds of watches and clocks, with 
Dacsatber 
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their prices, and no one should make a purchase without visiting 
the above establishments or consulting arely valuable work. 


By its aid residing in 

| Tidia, $e tha ebkinaen, are enal oe ost Yor themselves 
watch best adapted for their haye it sent to them 
brtoct axtety” “Mi. Bindia: he the tment to: 
rince of Wales, serids this pamphlet to any on receipt o 
two postage stamps, aid we cannot too y recommend it 
the noticed of the purchaser. —[Apvr 
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THE ROYAL INSTITUTION. 
No. IIl. 

In this, the third part of the history and description 
of the Royal Institua tion, few interesting details may be 
given respecting the building itself and some of the appa- 
ratus it contains, as such information is likely to be use- 
ful, more especially in the provinces, to those who intend 
founding establishments for scientific purposes. The great 
theatre of the Institution was built in 1803, under the 
superintendence of Mr. T. Webster, and its interior is 
shown at page 65. It is of horseshoe shape, and 
will seat—allowing 18in. to each—719 persons, 186 
in the gallery, and 533 below. Jn _ all public 
buildings it in desirable that the waves of air proceeding 
from the mouth of the speaker shall be broken up by the 
heads and bodies of the listeners, or by other obstructions 
placed at varying levels and distances from the source of 
sound. A horseshoe-shaped hall, with a flat floor, and a 
great, unbroken curved wall facing the speaker, is about 
the worst interior that can be constructed for public speak- 
ing, because it produces echoes; yet, when the seats 
are arranged as in the theatre of the Royal Institution, 
such an interior is about the best that can built. The 
walls of the Shire-hall at Haverfordwest are exactly the 
same in form as those of the Royal Institution. Yet be- 
cause this hall has a curved, blank wall, without a proper 
arrangement of seats, it is about the worst building ever 
constructed for public business, As regards dimensions, 
the theatre of the Royal Institution measures 44ft. from A 
to B, Fig. 1, and 59ft. from CtoD. The rows of seats are 
arran at a height of about 17in. one above the other. 
In the lower part of the theatre there are eleven ranges of 
seats, at différent levels, and three in the gallery. In all 
buildings devoted principally to scientific lecturing, it is 
very desirable that the speaker with his apparatus shall be 
at the lowest part of the room, with his listeners on raised 
benches around; because when experiments are performed 
in dishes and saucers—and such experiments are very 
numerous —the observers can look directly into these 
vessels and see what is taking place therein. Perhaps an 
improvement in theatres, such as that just described, would 

a very large recess or room behind the speaker, as 
marked by the dotted lines E, E, where a gas engine could 
be fixed, so as to be out fof the way when not wanted, and 
yet, by means of aband, be readily employed todo any hard 
scone oe vd “ys in the Sef oe ides, such a 
recess i reste 2: wed or the sto of apparatus, 
would be very useful for a multitude of perpen. At pre- 
sent, at the Royal Institution there is a capacious chimney 
at this part of the theatre, and under this chimney those 
experiments. are performed which give rise to noxious 
smells, so that the unpleasant vapours are at once carried 
away. a 








THE CHEMICAL LABORATORY AT THE ROYAL INSTITUTION. 





The power of excluding daylight at will must always| Haarlem. This great compound steel permanent magnet 


be possessed in a building devoted to experimental scien- 
tific lectures; hence no light is admitted into the theatre 
of the Royal Institution, -“*,> from the roof, which has a 
large circular opening A, B, Fig. 2, in its centre. The ad- 
ditional tub-shaped roof above the opening has windows 
all round, but its top D, E, is opaque. An opaque cir- 
cular screen, denoted by the dotted line D, E, rises and 
falls at will, by means of ropes and pulleys worked by a 
small windlass, so that when this screen is brought down 
upon A, B, all daylight is excluded from the theatre. The 
windows D, E, open like doors, for the sake of ventilation, 
and to admit the head and arms of an assistant in experi- 
ments where some of the manipulations have to be per- 
formed high above the heads of the audience, Whilst the 
theatre is in darkness it is sometimes desirable to throw 
down a faint light over the lecture table only, and this is 
done by means of the projecting gas-burner and shade, 
shown in the large engraving. The interior of the theatre 
is artificially illuminated, when desired, by means of “ sun- 
burners” in the roof. All these gaslights are under the 
control of the lecturer, by means of taps behind his table. 
To get perfect darkness he can turn them out altogether, 
and relight them all instantly by means of electric sparks, 
which can be made to play at will upon the orifices of the 
burners. These sparks are produced by means of a small 
battery and coil-machine, and the current is carried to the 
different burners by insulated wires. 
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The next great necessity in such a building is a power- 
ful source of artificial light for use in experiments upon 
light and heat, for the projection of i upon screens, 
and for a multitude of other e electric light 
being the most brilliant of all, is chosen for use at the 
Royal Institution. This light also gives off no smoke or 
vapour of water, and has the sole defect that it spits and 
flickers occasionally. Among the multitude of electric 
lamps those selected for use at the Institution are by 
Duboscq and Foucault, We must reserve our description 
of the batteries, &c., till next week. 

In our engraving published last week of the physical 
laboratory at the Royal Institution—the scene of the 
labours of Davy, Faraday, and Tyndall—much of the 
Page we to the Institution is represented. In 

left foreground is the great magnet by Logeman, of 


was originally nearly as powerful as it is possible to make 
| one with a similar weight of metal. Faraday used it in 
|many of his experiments, also for showing magnetic 
curves and the effects of diamagnetism. It was one of the 
| scientific objects in the International Exhibition of 1851. 
|To the right of the picture is a magneto-electric 
|hand machine, with its driving-wheel and row of 
steel magnets, This machine, when turned by hand, 
will make five or six inches of platinum wire red 
hot, the length ignited depending, of course, much upon 
the thickness of the wire and the muscular power of the 
operator. In front of this machine, also near the centre of 
the picture, are some of Faraday’s voltameters, wherewith 
he measured the strength of electrical currents by the 
quantity of gas they gave off in the decomposition of 
liquids. To the right of the magneto-electric machine is a 
resonant tube andan inverted bell, both used in experiments 
upon sound. On the table behind are Dr. Tyndall’s tubes, 
as commonly arranged in the laboratory for his expe- 
riments upon radiant heat. The U-shaped tubes for 
drying gases are also shown upon the same table, and will 
be more minutely described in other columns. Upon the 
front part of the same table a delicate little galvanometer 
is placed, upon which the indications given by a thermo- 
electric pile is read. Usually this galvanometer is 














placed on the table below the looking-glass on the 
right, and its motions are read by the telescope on the 
other side of the picture. In delicate —_ upon 
radiant heat, the warmth of the body near the needle would 
disturb the indications of the galvanometer; hence the 
necessity for keeping at some little distance from this 
instrument when in use. Alongside the great magnet is an 
old-fashioned magneto-electric machine by Saxton—one of 
the earliest ever constructed. By its side are some of 
dielectric hemispheres made of shellac and ee f Faraday. 
The great coil machine in front is by Ruhmkorff, and gives 
a spark about a foot long. Behind it the first machine for 
obtaining the electric spark by induced currents from a 
magnet is represented. This is Faraday’s original machine, 
and consists of a bobbin of insulated wire, mounted upon 
a bar-armature of soft iron. The terminal wires of the 
coil pass into a little cup of mercury and give the spark 
when the bar is brought down upon or removed from the 
inverted permanent magnet below. The furnace of the 
laboratory is shown in the background to the left, whilst 
electric lamps and other pieces of apparatus are scattered 
about in the remaining portions of the picture. 

An engraving of the chemical laboratory accompanies 
this article. This picture is taken looking east, whilst that 
of the physical laboratory is taken looking west. The two 
laboratories adjoin each other, and at one time had not a 
partition between them, In early times the table in the 
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physical laboratory, with the looking-glass standing upon 
it, was used by lecturers, whilst the pe mad of St. George’s 
Hospital sat upon wooden benches in what is now ‘the 
chemical laboratory, and received the information imparted. 
The pump for liquefying carbonic acid and other is 
shown in the fore id picture of the chemical 
tebe, but this instrument and its interior ee 
will be more mingtely i eafter. Th a - 
tory is now unr the panteal af Be, William Olin, 108, 
Fullerian to the usti 

and wag ti peavey the the labours of Prof 

E. Frankland, P,B.8. By means of ipes and taps it is well 
supplied at all wits with ga phd and water, the three 
essential requisites of a laboratory. In the passage oucside, 
| of me ni g pore gna bowen, constructed Hh ee 
plenty ip the 8 nstitution, are now trans- 
formed inte Vdd chemical pepe At the pre- 
sent time, however, with good air-blast apparatus, gas is 
used in furnace operations in the laboratory, and much more 
plentifuily than coal. The side windows sho in the pic- 
ture look out upon a yard, and in rooms adjoining this 
yor the Grove's batteries are kept, and contain many relics 
of Faraday’s labours, in the shape of the furnages wherein 
he ewe his heayy glass and the appliances ysed in other 


re 
The large engraving accompanying this article shows the 
great thestre ri Soyal Faatitution at night, with its 
always well-filled benehes, The experiment ogeupying the 
attention of the audience is Paraday’s device of the mag- 
netisatign of a ray ef light, The polarised ray from the 
electrig lamp is made to through a hole in two arma- 
tures of ipa pee | upon the poles of @ powerful 
electro-maagnet, Ade this arrangement the passage of a 
current through 
the dise ef light thrown upon the screen, but when 
of Favaday’s heavy glass is placed between the poles, 
that the light bas te pass throngh the length of the glass, 
the Fane of yibration of the rays is altered by the 
magyetism. Phis is usually preyed by the insertion of 
pieces of yight and left-handed quartz in the path of the 
rays in such a manner that the colours it ig to preject 
upon the sepeep, are ghanged wheneyer the ion of the 
ae uyrent jig reversed. This experiment was 
minutely ibed in our notices of the Royal Institution 
penta session. The lecturer is shown in the Re 
ture oF the theatre at his usual place by the lecture ta Me 
with one ef his ass pare en in the adjustment 
the elegtrie lamp. Bot ) are too small in the merevng @ 
be reeagnisable likenesses of anyhody, bat in our last 
number we published a portrait of lrofessor Tyndall, 
The room frequent! mentioned in the ae bart of this 
article as the “ model room ie now utilised for the storage 
of pparcae and books, whilst some adjoining rooms are 
use 


Dr, Odling. The upper range of apartments in 
the Royal fascia jon is ne os by Dr, Tyndall, 
and in former years by Faraday. 





BRISTOL PORT AND CHANNEL DOCKS, 

BrisToL, which during the four hundred yearsthat elapsed 
between the thirteenth and eighteenth centuries, rivalled 
London in the enterprise of its merchant adventurers, and 
was second to it only in the accommodation possessed for 
shipping, and the facilities it afforded to its import trade, 
has, during the last century, partially owing to the exces- 
sive dock dues, been unable to cope successfully with 
ports of more recent formation, the names of which were 
unknown when that of Bristol was famous over the whole 
commercial world. 

Besides the local cause above mentioned, the port has 
laboured underanotherserious disadvantage—unfortunately 
for its prosperity, it was not a great manufacturing town, 
nor had it in its immediate neighbourhood any of those 
great sources of the export trade which were possessed pre- 
eminently by Newcastle, Glasgow, and other northern 
perts. The consequence of this has been—and is even 
still with all the facilities obtained by our railway system 
—that whilst a fair amount of shipping engaged in the 
foreign trade yearly entered the port, only a moiety 
clears out with cargoes, the other portion departin 
in ballast to some of the other ports of the Bristol Chahine ; 
or even to Liverpool or London, in search of a freight. 
The earliest recorded account of works executed for the 
improvement of the port dates back to 1234, at which time 
the Avon below Bristol Bridge was widened and deepened, 
and the river Frome, which then discharged itself into the 
river below that point, was diverted; various minor altera- 
tions were afterwards carried out from time to time as the 
exigencies and requirements of the increasing trade de- 
manded, until 1804, when the works nearly as they stand 
at the present time, were constructed, at a cost of six 
hundred thousand pounds, from the designs and under the 
supervisionof Jessop. The docks were formed by excavatin, 
a new course for the Avon about three miles in len th 
and 150ft. in width, and by placing gates at either end of 
the old course, thys converting it into a floating harbour. 
The area thus obtained contains about forty acres, and pos- 
sesses about 6000 lineal feet of quay frontage. The harbour 
has two entrances—one by Bathurst basin, south of the 
city, the other at its western end, called the Cumberland 
entrance, which communicates with the river direct, and is 
the one most frequently used, 

The company that constructed these works never appear 
to have been able to render it very profitable, for in con- 
sequence of paying her on the debt incurred by the 
Sule Seated ; so much the estimated first cost, and the 

eaviness of the workin ses, combined with the 
ipping not increasing i Se Upgres anticipated, a divi- 
den overs Pea enna realised. 

The d of the port, when com with the rise of 
its immediate neighbours, at last compelled the merchants 
and inhabitants to open their eyes to the necessity of 
making some alteration in the ¢ and of modify. 
ing the charges. In order to make these reforms, a 
epee of Parliament was obtained in 1848, by which 

docks were transferred from the hands of a private 


company to thoge of the public authorities of the city. The 


coil of the magnet ee pt effect upon d 
? a 
go | of river for the latter pu 





first acts of the new government were to open Bristol as a 
free port, and to reduce the dock dues more than 50 per 
ceyt. The effect of these measures was almost inim- 
ediately felt, and by the xreturns quoted below* it 

ill be perceived that during the twelve suc- 
ceeding the introduction of these the trade 
increased about 20 per cent,, an, increase entirely due to 


ber of foreign ships that visited the port, 
ms 2 advi the occupied by Bristol as a 
pert the p EG Os beatin tae 
arrival and departure of those 2 ocean steamers 


which it may be said to have been the plage hove been 
nearly nullified by the inconveniences of the approach 
through its rapid, narrow, and winding river, a river in 
which storms and floods have considerable influence, at the 
mouth of which the ebb-tide runs at the rate of over three 
tniles per har tarongh & narrow channel, and which has 
but 2ft. to 8ft. of water in it at lew water, and a breadth 
of but 265ft. at its narrowest point at high, 

Various schemes have been projected for impeoving the 
course, but it was not until ter the accident to the 
Demerara—by which one of the finest vessels ever built at 
Bristol became a mere hulk inafew hours after its launch— 
that steps were taken to widen some of the narrowest 
parts, and to remove one of the most dangeroes points. 
Among the many proposals was one which, besides these 
objects, had in view also means of providing accommoda- 
tion for the steam liners or packets; this was to place lock 

tes at the mouth of the river, and construct the whole of 

t into a harbour with quays on both sides; but the expense 
that would have been incurred by this undertaking would 
have been so great, that this one reason alone, if there had 
been no other grounds for objection against it, would have 
public or private speculation from supporting it, 
The alternative plan of constructing docks at the mouth 
rpose named above, has been 
well supported, and the Port and Channel Dock Company 
have now fairly started the works authorised in 1864, 
The gompeny expect that without in any way influencing 
the trade of the o docks, they will succeed in attracting a 
traffic to Bristol, and will also, it is hoped, give a fresh 
ug to those shipbuilding yards that thirty years hack 
turned out the first of the regular Atlantic liners—the 
Great Western, the Great Britain, and the West India 
packets, the Severn and the Avon. 
he docks are situated on the east side of Avonmouth, 
about six miles from the city, with which they will be 
direct railway communication by means of the Port an 
Pier line, by which the merchants offices and Custom-house 
in Bristol will be placed within a quarter of an hour's ride, 
unction line between the South Wales Railway and the 
famed railway has been authorised, and is shortly 
to be commenced under Mr. Brunlees, the engineer of the 
Company. This liue commences at a point on the 
and Pier Railway between the docks and the terminal 
near the Suspension Bridge, it joins at Sneed Park, 
and passing under Durdham Downs, joins the South 
Wales line north of the Great Western terminus, a short 


spur is added from the latter to the Midland branch, | Ins 


so that the docks will be placed in direct railway commu- 
nication with the Midland manufacturing counties and the 
South Wales coal and iron districts. ‘ 

The ground on which the new docks are being constructed 
lies about 1ft. above high water of the equinoctial springs, 
and consists for the mostpart of waste marsh intersected by 
ditches. The dock will, when completed, be 1080ft. long, 
500ft. wide and 39ft. deep, and will cover an area of six- 
teen acres out of the seventy-three acres taken by the 
company ‘The quay wall surrounding it is to be built of 
rubble; the coping by which it is surmounted is to 
be placed 5ft. above the water line, and at the same level 
as the embankment. The entrance to it will be 608ft. in 


lengthfrom return wall to return wall, and will befurnished | 7), 


with three pairs of gates, placed so as to form one lock of 
450ft., or two of 197f., and 240ft. each; it will be 
85ft. wide, and will have a depth of 44ft. of water over 
the lower gate cills at high water equinoctial springs. The 
side walls are to be built of coursed rubble, and the inverts, 
gate platforms, and quoins are to be of ashlar masonry, of 
the sizes and forms shown in our working drawings. 

The river wall, of which there will be about a length of 
109 yards, will, on the northern side of the entrance, be 
carried out at nearly right angles to the return wall, so as, 
in conjunction with Dumball Island, to form a lay-bye, to 
shelter vessels entering, from the north and north-east winds, 
and also place them out of the influence of the flood tide 
sweeping up the northern channel, without in any way 
diminishing its breadth. 

This wall, like those of the dock and the sides of the lock, 
is to be built of coursed rubble. The stones in the rubble 
work are specified to be in all cases not less than 4in. thick 
on the face, nor Jess than 12in. on the bed, and to eve 
square yard of facework there is to be placed one throug 
bond stone in one length in places where the wall is but 
3ft. 6in. thick, and in two lengths only where thicker. 

The stone used in the hollow quoins, cills, coping, &c., 
is to be the carboniferous limestone, found in the neigh- 
bourhood. The first-named are to be each not less than 
2ft. thick, and not to have a less area than 40 square 
feet. The mortar to be used is to be composed of two of 
sand to one of blue lias, or Halkin mountain lime, and the 
concrete under the invert of the lock is to be mixed in the 
proportion of one of lime, one of sand, two of broken lime- 
stone, and two of gravel, and is to be dropped from a 
height of not less than 8ft. into the excavations ee for 
its reception. The voids in the wallsare to be in with 
a rough concrete of broken limestone mixed with a small 





be placed, is a hard conglomerate, differing greatly from the 


limestone found gen in the district. The lock 


injm-'| are to be constricted of nat iron; the lower pair, of 


which we give a drawing, will be the lar; in superficial 
area, as yet designed—will haye the novelty of being fitted 
with hollow cast-iron heel-posts in lieu of the ordinary oak, 
or eart as shown in the drawing ; the is 
to be east in four pieces, and then bolted together by 
twelve ljin. bolts to each casting ; it is to be carefully 
turned to fit close to, a8 form a ht, joint with, 
the masonry of the w quoins ; the gudgeon on which 
it rests, the roller of the and the are to be made 
of chilled cast iron, and the step between the m and 
the hollow socket in which it rests is to be of gun metal, 
curved on the bearing surface to a slightly greater radius 
than the top of the gudgeon, to ensure that contact may be 
fair and perfect. 

The wrought iron to be used in the gates is to be of such 
a quality that it will resist a tensile strain of twenty-two 
tons toa square inch without breaking. The weight of 
wrought iron in each leaf of the larger gate is 144 tons, 
and of the smaller upper gate 96 tons. The quantities 
estimated in the lock and dock are as under :— 

Earthwork, 1,500,000 cubic yards; rubble masonry in 
lock, 40,880 cubic yards; ashlar, 220,000 cubie feet; face- 
work, 6670 superficial yards; conerete, 10,548 eubie yards; 
timber, 5130 cubic feet, 

The dock wall contains per yard forward :—Rubble, 44 
cubic yards; coping, 16 square feet; voids, 16 cubic yards, 
facework, 14 superficial yards; and the riyer wall—rubble; 
844 cubic yards; coping, 16 cubie feet; voids, 30 cubic yards; 
facework, 20 superficial yards, 

The space in front of the lock entranee, as far as the 
north channel, is to be dredged, so as to give a depth of 6ft. 
below low water, and a channel 200ft, wide is te be made 
from thence through the Swash towards the Severn, and 
dredged until a depth of 12ft. 6ip, is obtained. By 
these deepenings, and by fixing the cills of the gates at 
the depth proposed, it is estimated that vessels drawing 
16ft, of water, on one month’s average, will be able to be 
docked 18: hours out of 24; vessels drawing 20ft., 15} 
hours; and vessels drawing 26ft., 11 hours. 

The contract includes the siding on the quays and the 
junetion with the Port and Pier Railway. e docks were 
designed and are being carried out by Mr. Brunlees—to 
whase Findness we are indebted for the drawings and 
information, from which this article has been pre- 
pared—and are under the immediate superintendence 
asp Knox, the resident engineer, The contract is let to 

. Lawrence, who is rapidly pushing on the excavations 
and the other necessary Gok The whole cost of the 
works will be £380,000, 





o q@ away Syow By Liqueraction,—One great obstacle 
to clearing away walls from the public thoroughfares 
is the nse of away the heaps after the snow has 

c i the surveyor to the St. Giles’ 
Board * Works, gone fy ie obit io is drawback, 
earting the snow aw s he proposes to 
liquefy it by means of steam, and allow it to find its own way 


down 8e e invention tested to some extent in 
January, 1867, Mr, I to be collected a mass of 
snow con z abou eu 
state, wo resent about 


which, in its compressed 

es that bulk immediately 
after falling. e waste steam of an engine of 9-horse power was 
injected into this with a pressure of 201b, only. The snow melted 
rapidly and passed away into the sewers in about 70 min., being at 
the rate of four loads of 27 cubic feet each per minute. En- 
couraged by this success, the St. Giles’ Board of Works directed 
their surveyor to obtain estimates from Messrs, Shand, Mason, 
and Co,, Messrs. Powis, Turner, and Co,, and Messrs. Merry- 
weather, and they were told that the cost of a steam generator 
ranged from £62 to £120. Unwilling to purchase they applied for 
one on hire, and Messrs. Merryweather and Sons offered to adapt 
a steam-engine for the purpose at a cost of twelve guin 
e machine consists of one of Merryweather and Sons’ patent 
steam fire engine boilers of an indicated power equal to forty 
horses. The boiler is mounted on a pair of high wheels. A frame 
of iron is attached to the boiler, to which a pair of shafts for a 
horse are fixed. The weight of the whole machine does not exceed 
20 owt. The plan of liquefying the snow is extremely simple. One 
or more steam hoses are attached to the boiler, a large copper rose 
being fixed at the end of each. This is thrust into the midst of 
the snow-heap, and steam is passed through at about 100 lb. pres- 
sure. The liquefaction is therefore very rapid. The boiler is sup- 
plied by means of asmall tank, which receives its supply eitherfrom 
the main orfrom the liquefied snow, which is put in either by an injec- 
tion or a feed-pum: m the next occurrence of a heavy fall of snow 
the St. Giles’ of Works have directed their surveyor to have 
the snow collected by extra labour and the above apparatus brought 
into practice in the leading thoroughfares. 

SEMAPHORE SIGNAL Post aT WESTMINSTER.—It appears, 
from what we can hear through the police authorities + the 
street signals are growing. im avour the more they are becoming 
known and understood. drivers of the omnibuses, cabs, and 
other vehicles, who have become best acquainted with the two 
positions of the semaphore arms, and the two lights, and the 
action they are intended to have upon the street traffic, now 
nearly uniform attention to them, and stop without demur when 
the arm is extended to the horizontal position, or the red light is 
shown, and all observe the slow pace required by the normal 
sloping arm of the semaphore, or 0 light after dark. To insure 
more complete acquaintance with the als on the part of drivers 
10,000 copies of an official notice, explaining their action, have 
been issued from Scotland Yard, to be affixed to lamp posts at cab 
stands and other public places, As a novelty the si 
encounters difficulty enough of what may be called a native or in- 
herent character, in its efforts to coneiliate objections and achieve 
public confidence and favour. It has to suffer, moreover, it would 
seem, for sins not its own, but which are oe inst some 
of the companies, The gas mains near i post are in 
such a defective state as to emit gas in such a degree as to be sen- 
sibly smelt in the street. So much of this wasted gas found its 
bow ree the signal post week as to cause an explosion 
on Saturday night last, The lights of the pillar are never quite 
extinguished, but are alight by the s of a by Pipe. 


quantity of lime. t 
The foundations on which the walls, inverts, &c., are to gpened he door pear the toot s ‘oe to turn * he o 
: ag steel key. The *s helmet was ned off, and his face 
* The number of vessels engaged in the foreign trade that entered the | burned; the was heard all round the pillar for a distance of 
port was :— pes - erent . To the : — the 6 rage . 

ve No. 204 ne $7,708 tone, .. Wo. 44 ce 8090 tons, such an expedien’ ee a resorted 

wis on ~ ios ry ao f18 ” Lh] ” 46 7928 ,, porseerty, of t A Se rte 12 ie Permit tie vee gas 
wl oe 6M” ik on ar ” eo 8 ee 15,590 ,, escape. soting than le destru e elson 


In 1864, 867 vessels, of 232,027 tone, Out of this number 
sa only ape etecnarn, averaging 06 ton’ cath. * 
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RAILWAY MATTERS. 

THe Hyde Park and City Railway has been abandoned for the 
present session. 

It is officially announced that the new Brighton line will be pro- 
ceeded with next year. 

* PuNcH’s” method of communication between pas- 
senger and lm awge Fn ” 

Tue Brighton Company are about to adividend of 12s. 6d, 
per cent, on their consolidated sheek. es 

A LINE of railway has been proposed from Annapolis to Yar- 
mouth, Nova Scotia, the surveys of gh oy gendbdocan 
immediately. 

On a Aadase gS yy + ona train ran off — line near » 
Copenhagen e lense fog obscuring signals, e 
driver and stoker were unfortunately both killed. 

THE names Inner Circle, Metropolitan Extension, and Metro 
litan District Railways, to the confusion of all lovers of fine 
words; are popularly lumped together as the “‘ Underground line.” 

WE understand the Metropolitan Railway Carriage and Wagon 
Company (Limited) will pay the usual interim dividend at the rate 
ro per cent. per annum for the half-year ending 31st December 


Art the Leeds Town Hall on Friday a young man named John 
Clay, who said that he came from Cleckheaton, was charged with 
setting fire to the central railway station. The prisoner was 
ordered to be imprisoned with labour for two calendar 
mon 

THE narrow gauge is now replacing the broad gauge system on 
several of the branches of the Great Western Railway. i 
— doubtless lead to some legal difficulties, certain coal 
m ts having built a number of broad gange trucks, and made 
contracts with the company for the conveyance of coals therein for 
a period of several years. 

A NEW coal railway has been staked out from the Sheffield and 
Chesterfield Railway to the new and extensive collieries at Unstone 
and Dronfield, which turn out ajvery large quantity of coal and 
coke annually, The proposed line will form a junction with the 
main line near to Ramshaw Wood. 

THE Pacific Railway is rapidly approaching Salt Lake City, and 
the Mormons are still in their determination to destroy the 
road. Asno orders have been sent to the United States troops to 
guard the railway, the Mormons flatter themselves that the 
American Government is afraid of them, and Mr. Young and 
his elders encourage them in this belief by numerous warlike 
speeches. 

THE position of the London, Chatham, and Dover Company 
defies analysis. It is now the third year since the stoppage of the 
company, and not a gleam of real information, much less of 
practi tisfaction, has been or can be obtained either by 
creditors, shareholders, or the public at 
fifteen to twenty millions of capital is tr 
gain being obtained by any one. 

THE Examiners of Spaeiing Onker Proofs for the House of 
Commons presided on Tu in rooms 16 and 17. Before 
Mr. Frere the Lianell way and Dock Company’s Bill 
complied with the Standing Orders. The Brighton and Metro- 

litan ——- was struck out of the list, and in the case of the 

astings Pier the Standing Orders were complied with. Before 

Mr. P we the Ellesmere and Glyn Valley Railway was 

postponed until the 27th. In the following cases the Standing 

Orders were complied with :—The Margate Pier and Tramway, the 

— Railway, and the Metropolitan District Railway 
8 

Nor onlyare the South Yorkshire colliers agitating for a reduc- 
tion of the tonnage rates, but the question is being taken up in 
other quarters. At the last meeting of the Huddersfield Chamber 
of Commerce the question was discussed, and a letter was read from 
Mr. R. G. Underground, of the Manchester, Sheffield, and Lincoln- 
shire Railway Company, in answer to one from the secretary of 
the chamber. The letter from the company stated that the 
carriage of coal going forward to Huddersfield, as between Silkstone 
and the junction of the Lancashire and Yorkshire Railway at 
Penistone, was not charged at the rate of Is. per ton, but was 
divided on the mileage, and the company only receives one-half of 
the sum named. 

ANOTHER railway accident caused by the fog on Monday is 
reported. As the 8.20train from Broad-street to Richmond, on 
the North London line, approached the Acton Junction, the driver 
of it was unable to see, in consequence of the fog, that the 
“danger ” or *‘ stop” signal was on, and he Poy pom upon his 
course, which lay right across the metals of Kew and Broad- 
street line, and dashed into the centre part of a Kew up-train. A 
first-class carriage, which was in the middle of the Kew train, was 
broken into pieces by the engine of the Broad-street train, which 
dashed through it, the engine itself escaping uninjured, for it 
went through at fullspeed. One lady had both her legs broken, 
and is not expected to recover, and four or five others were injured, 
but not seriously. 


A QUESTION as to the responsibility of railway companies as 

carriers has just been decided at the Civil Tribunal of Paris. 
Say, sugar refiner, had sent in February last a sum of 12,150f. in 
bank notes by the Northern line to M. Martine, of Ham (Somme), 
in payment of certain merchandise. The bag which had contained 
the money was duly delivered, but on its being opened the con- 
tents were found to have disappeared. A suit now being brought 
to recover the above-mentioned sum from the company, the 
defendants pleaded Art. 105 of the Commercial Code, which says :— 
“The reception of the object transported and the payment of the 
cost of conveyance precludes all action against the carrier.” The 
Tribunal, however, decided that the clause in question was not 
applicable in the present instance, as the seam of the bag had been 
opened on the way, and had been sewed up again so skilfully that 
M. Martine could not possibly have seen from its outward appear- 
ance that it had been tampered with. A verdict against the rail- 
way company was quently given, 

THE report of Mr. J. L. Williams, Government director of the 
Union Pacific Railroad, to the Secretary of the Interior, states!the 
result of a careful professional survey of the first 900 miles of the 
western 1110 miles, the portion to be built by this company of the 
great railroad across the American continent. Upon the is of 
the cost of building these 900 miles Mr. Williams estimates 
that to complete the whole 1110 miles of truck the sum of 
38,824,821 dols. will be required, which gives 34,977 dols. as the 
average cost per mile, lea a good round profit to the contrac- 
tors, who, by the hen 4 are nearly all large stockholders in the 
road, The items w go to make up this grand total of expendi- 
ture include a line of telegraph the entire distance, preliminary 
surveys, rolling stock, and interest on the capital invested. The 
road, so far as laid, is not considered up to the proper standard for 
efficient work, and hence sums for construction will need to 
be expended for some time after trains shall have traversed the 
entire distance. Mr. Willi however, pr the work up 
to the average of new eastern roads, and urges not only the neces- 
sity, but the advantages of finishing it after it shall have been put 
into actual use, The subsidy granted the company for completing 
these 1110 miles of road will amount in all to 29,504,000 dols., or 
an oe of 26,580 dols. per mile, for which United States bonds, 
Ts meer 088 Be ont, are issued, A sufficient amount of 
these is retained in the hands of the Government to insure 
standard of engi- 
neering. Mr. Williams concludes his report by saying that when 
completed it should be subjected to a higher rule 

inspection heretofore, and it will then ‘invite the 
pane age between the two oceans, meet the great national ob; 
in view, and secure safety, certainty, and dispatch in its traffic, 
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NOTES AND MEMORANDA. 
Tue Australian meat growers are now preserving their exporta- 
tion in sugar and ak ad ome tant Sof contributi 
large quantities of cheap and accep’ meat to the Briti 


Lumps of silver ore are now used as currency at White Pine, 
Nevada, the seat of the last silver discovery sensation. The kind 
of ore used is the pure chloride, which is so rich as to be quite 


Mr. Srerry Hunt believes that the magnesian silicates which 
form portion of the dolomites in the environs of Paris are the 
ay pom of the unaltered formation of steatites; that the 

ics and serpentines are formed aqueously; that the greensands of 
the Paris basin are of the same composition as serpentines, &Xc. 

A GERMAN savant has put forth a singular and novel theory to 
account for the decay of the trees in the gardens and promenades 
of Berlin as well as im other large European cities. He attributes 
this decay to the tremulous motion of the ground, which prevents 
the perfect adherence of the soil to the roots necessary to the ab- 
sorption of nourishing juices. 

Dr. Montcomery believes that the formation of cells in animal 
tissues is a purely physical process. When to myeline, in its dry, 
amorphous state, water is added, slender tubes are seen to shoot 
forth from all the margins, whence it is inferred that a crystallising 
force is at work. When white of egg was added globules were 
formed, deposited layer after layer, as in organic formations. 

From all determinations yet made it may be concluded that rooms 
containing ten volumes of carbonic acid for 10,000 volumes of air 
are quite comfortable ; when this quantity is not exceeded the 
ventilation is good, no unpleasant odours are observed ; but that 
rooms containing much more than ten volumes of carbonic acid in 
10,000 volumes of air (or one in a thousand) are not fit for a pro- 
longed sojourn of people. 

In the lake of Ilsing, in Lavonia, there is an island that rises 
above water and disappears periodically. During the summer heat 
a considerable quantity of gas is generated from a bed of coal 
under the surface, and then a huge, black mass, like a gigantic 
bladder, is seen to rise. If the summer is warm and lasting the 
surface becomes one mass of aquatic plants, but on the first appear- 
ance of cold nights the whole d sinks and lies dormant until 
the ensuing year at the bottom of the lake. The various phases 

d by this strange ph of nature serves as a weather 
glass to the country people of the locality. 

Tue German chemist, Pettenkofer, several yearsago introduced 
anew and more accurate method for the quantitative determi- 
nation of the amount of carbonic acid in the atmosphere. By 
means of this method Thorpe has obtained the following result: 
On the land the amount of carbonic acid in the atmosphere varies 
from two and a-half to eight volumes for 10,000 volumes of air; 
the mean for Europe is four volumes in 10,000 volumes of air ; in 
New Granada, South America, Levy had previously found 3°8 
volumes during the rainy season, and 4°6 volumes during the dry 
season. On the sea the variations are much less, and the amount 
of carbonic acid is also less ; the mean of all determinations of sea 
air being only three, while land air gave four volumes in 10,000 
volumes of air. 

PROFESSOR GUSTAVUS HEINRICH says that by the following 
artifice the metallic appearance of sodium may be permanently ex- 
hibited. ‘‘ Take two test tubes, one a little smaller than the other, 
so as to slip into the latter without leaving much space between 
the two ~ en walls, put some carefully cleaned sodium in the 
wider tube, insert the more narrow tube, having previously given a 
thin coating of beeswax to the upper part of this latter, then 
gently heating the whole ona sand bath. The sodium will fuse, 
and by a gentle pressure the inner tube was pressed down, so as 
to force the fused metal over a large surface between the two tubes, 
while the air is totally excluded by the beeswax. I have kept 
sodium for more than six months in this way, and it is now as 
bright and brilliant as when first put up.” 

THE Philadelphia Ledger says, the South African goldfields are 
to be visited by an exploring party, composed of certain well- 
known travellers in Africa, Hy of assistants skilled in mining 
gold in California. A photographer will be attached to the party. 
The expedition will be absent for over a year, and will visit regions 
where no travellers have as yet been. Mr. Baines, one of the com- 
pany, has already visited the Transval region, and describes the 
operations of the native goldsmiths as follows:—They use, he says, 
a broken earthenware pot for a furnace, and a small goat skin for 
bellows. The crucibles are made from the nests of the mason 
wasps, and the metal is cast into ingots 5in. or Gin. long by jin. 
square. The ingots are made into bars by the use of a hammer on 
a small anvil weighing three or four pounds. The natives use 
blowpipes made out of the section of a gun barrel. 

Wir regard tothe cellular structure of iron, alluded to in another 

of this column, Mr. Vivian says that a crystalline malleable 
iron does not show prisms in its fracture, but simply a number of 
faces or planes crossing the cells at right angles, cutting them off 
short. The process of relling iron into plates or sheets does not 
obliterate these cells, but merely modifies them, as they widen out 





under the pressure ; the thin partitions become laminated, and on 
the ity of this lamination the quality of the plate very much 
depends. The cell system of copper is more perfect than that of 


iron, a result of the pouring of the copper into moulds, but the 
cells are afterwards altered by the pressure in rolling, &c., but 
never destroyed. If it were possible to make a section one- 
millionth part of an inch in thickness these cells would be 
seen, 

In a paper read before the Liverpool Polytechnic Society, ‘‘ On 
the Structure of Metals,” Mr. Vivian stated that the “fibre” or 
- lustre” exhibited in the fracture of good iron is only the 
effect of the light reflected from inner surfaces of myriads of 
minute cells exposed by thefracture, that the formof these in their 
normal state is spherical, or nearly so, but they become changed 
in the process of rolling, &c. Air has no access to these cells in 
their concealed state, but when they are exposed to the action of 
the atmosphere they soon become tarnished. The cellular con- 
truction is not an accidental occurrence, but is the proper con- 
stitution of the metal, and appears to take place under the com- 
bined effects of heat, the ies force, and the cohesive force 
inherent in the substance. The mechanical properties of tenacity, 
ductility, &c., must greatly depend on the perfection of the cell 
system, and as much importance should be attached to this as to 

e degree of chemical purity necessary to ensure a good iron, 
since it is well known that from iron of the same chemical purity 
various qualities of metal may be produced by working at an im- 
proper temperature, or by cooling too suddenly. 


AN apparatus for engraving by electricity, exhibited in the 
machinery department of the late French Exhibition, is ingenious, 
and illustrates the activity of mind now devoted to the improve- 
ment of the engraver’s art by the introduction of new scientific 
methods, A metal plate, with some object drawn upon it with a 
special ink, is slowly rotated, with its face vertical; and several 
other similar plates, but of decreasing smallness, and with corre- 
spondingly diminished speed, are also slowly rotated by appro- 

iate mechanism, On these plates it is intended the object 

elineated on the first plate s have been graved upon different 
scales of magnitude; and this is accomplished by applying a 
diamond cutting-point to the face of each plate, which is pressed 
i it through the agency of an current whenever a 
blunt point presented to the first plate encounters the ink, but is 
withdrawn at other times. The point presented to the first plate 
is a feeler, which determines by electrical agency whether there is 
ink beneath it or not, and, if there is the diamond points opposit 
to all the other plates are pressed in, and if there is not they are 





MISCELLANEA. 
THE submergence of a cable between Peterhead, in Scotland, and 
Norway, is contemplated. 
A New hydraulic steering apparatus, the invention of Captain 
Inglefield, R.N., is being fi to the Achilles. 
THe gunboat yard at Haslar, Portsmouth, according to present 
orders, will be at the end of March next. 


TuHE battle of the Law Courts sites is waxing hot, but the Thames 
Embankment so far has decidedly the advantage. 

THE successful su! of the cable from Bornholm to 
Libau has been prevented by the ice in the Baltic. 

Ligvrenant A. H. Grimore, R.N., is bringing into use a most 
ingenious expanding plug for stopping shot holes in vessels. 

ALASKA contains about 370,000,000 acres, and was purchased, 
including the icebergs, at a little less than two cents the acre. 

Caprain Coies’ method of preventing the fouling of ships’ 
bottoms is pronounced a success after a trial of some four years. 

WE (Scientific American) were recently shown a chain of brass, 
with hook and solid links, said to have been cast in a sand mould. 

TuE first bar of tin made on the Pacific coast was recently 
turned out at Temascal, in the county of San Diego, California. 

Tue greater portion of the Russian army is still without breech- 
loaders, and the new arms have only just been issued to the regi- 
ments of the guard. 

Tue laying of a cable from Cuba to Jamaica, and thence to 
Panama, has been lately proposed, with a view, we understand, to 
its prompt completion. 

A curious fact in connection with the practical working of the 
Atlantic cable telegraph is that messages sent from London to-day 
arrive in New York yesterday. 

Tue Anglo-Mediterranean Company contemplate the extension 
of the system completed last year to India, by the submergence of 
a cable from Suez by the Red Sea to Aden, and thence on to 
Bombay. 

THERE is great distress at present among the canal drivers and 
poor persons temporarily stopping in Buffalo, and numbers of them 
are being committed to the workhouse as vagrants, at their own 
solicitation, 

A CABLE has recently been sent out from England which is to be 
laid between Australia and Tasmania, and it is expected that the 
line of communication between these two colonies will be completed 
about the middle of the year. 

ADMIRALTY economy is being stringently applied, and one of its 
first fruits is that the repairs of the Orontes screw steamship not 
having been completed within the estimate of £38,000, any supple- 
mentary sum is refused, and the work is at a stand. 

Tue Indo-European Telegraph Company propose erecting a two- 
wire overland route from Nordeney, on the Hanoverian coast, 
through Prussia and Russia, vid the Black Sea, and thence on 
through Persia to Teheran, to join the existing lines. 

COMMUNICATION has been effected between Denmark and Born- 
holm, and when the complement of the extension, namely, the 
section between Bornholm and Libau, is completed, it will be prac- 
ticable to send messages from this country almost direct to Russia. 

TE Finsbury and Southwark parks will be completed during 
the ensuing spring, and will shortly be available for the use of the 
public. The area of Finsbury Park is 116 acres, and Southwark 
Park sixty-three acres; and they have cost respectively £56,869 and 
£55,160. 

THE Atheneum says the Royal Academy has received notice to 
quit, on the 8th proximo, so much of the premises in Trafalgar- 
square as was devoted to the exhibition of pictures. The National 
Gallery will be extended by this addition + rooms to nearly double 
its present extent. 

THE American sewing machine has crossed the Alps, and has 
made its appearance in the chief cities of Italy. It is reported 
that there 1s a lively competition going on among the dealers in 
Florence. No other soa in Europe more need the introduction 
of labour-saving machinery than the Italians, 

THE breakwater constructed some years ago in St. Catherine's 
Bay, Jersey, for the purpose of a naval station, but which has 
remained wholly unused ever since, has just been offered by the 
Government to the island authorities, on condition that they will 
add the necessary works to convert it to a harbour. 

IN military circles it is asserted that the French Government 
have ceased to manufacture the Chassepot, and taken to the 
Remington instead. The Remington—the only rifle, by the way, 
which Prussian military men think superior to the Ziindnadel— 
has been likewise introduced into the Danish and Swedish services. 

Witu the exception of portions of the northern low level sewer 
and the pumping station at Abbey Mills, the whole of the works 
comprehended in the main drainage scheme have been completed 
and have been in full operation for the past three years. The area 
drained by the metropolitan main and branch sewers is about 117 
square miles, and the length of sewers constructed is about 82 miles. 

THERE is some slightly better news from the saline works at 
Wieliczka. The water is still steadily rising, but there is some 
hope of the new pumps already working stopping the mischief to 
a certain extent, while there is a monster pump of 200-horse power 
in the course of construction, which will be erected in about two 
months. The production of salt itself seems to have gone on 
hitherto in spite of the ever rising waters. 

Art the portion of the Thames Embankment between the Temple 
and Blackfriars Bridge there has been considerable delay in conse- 
quence of negotiations with the Metropolitan District Railway 
Company, but it has not been without corresponding advantages. 
While, on the one hand, a large saving in the cost of construction 
will be effected, on the other the continuation of the embankment 
in a solid form, with a roadway of 1LOOft., will give to the work an 
uniformity from which an open viaduct would have detracted. 
THE fastest trip yet made between England and Calcutta was 
performed by the sailing ship Tantallon Castle, of the Castle line 
of packets, which arrived at London from Calcutta Sand Heads on 
the 4th of November, 1868; the voyage home was made in seventy- 
eight days. The passage out was made in eighty days, and the 
whole voyage has been completed in six months and eighteen days, 
including forty-two days’ detention in the Hooghly. The Tantallon 
Castle is now three years and a-half old, and has just completed 
her fifth voyage between England and Calcutta. ’ 
THE gold diggings in the Strath of Kildonan and the Seisgill- 
Burn are attracting large numbers of treasure-seekers. No nuggets 
of any great size have been got, but a number of people have suc- 
ceeded in getting quantities, estimated in some instances, as high as 
to pay them from 5s, to 30s. for their day’s work. The gold is got in 
small particles in the alluvial soil washed down from the moun- 
tains by the river; and in consequence of the swollen state of the 
streams at present, this is the most unfavourable system for prose- 
cuting the search. We believe a petition, signed by almost every 
inhabitant in Helmsdale, has been forwarded to the duke, praying 
him to give every facility for working the Kildonan gold diggings. 
A FEW statistics regarding the number of miles of telegraphic 
cable manufactured in England = wom will — <=“ ny = = 
rogress of tel hy during the period specified:—For the Malta 
a+ “Alexandria cable 920 ibe. for the Senesten and Australian 
line 200 miles, for the Crown colonies 5 miles, for the French 
Atlantic cable about 700 miles, for the Baltic cable 320 miles, for 
Persian Gulf cable 500 miles, for the cables for Norway, 
Sweden, and Italy 100 miles, for the Denmark and Newcastle 
cable 340 miles, for the Cuba and Florida cable (with 5 miles of 
extra line) 119 miles, for the cable employed in changing the land- 





withdrawn, and prevented from cutting. The feeler and the 
diamond burins must, it is clear, all follow a spiral track, 


ing place of Zandvoort cable from Dunwich to Lowestoft 33 miles, 
for the Isle of Man cable 2 miles; making a total of considerably 
over 3000 miles of cable manufactured within the limits of a year, 
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of Newark, and during heavy land floods affects the bangs ed 
the water in the lower reaches of the river above the ar he 
drainage area, the water from which flows into the Trent, is about 
2900 square miles, and this area embraces that part of the water- 
shed which contributes most rapidly to the augmentation of the 
stream during rainy seasons, The Trent flows mainly through the 
new red sandstone, and many of its tributaries are also within the 
limits of this formation and small portions of the Permian system. 
The superficial permeability of these wa’ and the com- 
paratively gentle surfaces of these formations, do not therefore 
prevent those violent and sudden rises of the water level after 
ocal storms or continuous rain, but some of the branches 
of the river are from the carboniferous system of ire and 
the retentive lias of Leicester. Thus the rainfall is brought 
down from the higher districts into the main river, whereby the 
people residing in the valley of the Trent in the neighbourhood of 
Nottingham experience the effects of the smallest meteoric 
The water has been frequently observed to rise at the old as 
much as 2ft. within eight or ten hours after the fall of an 
inch of rain, The foregoing are broad facts conneeted with the 
river Trent generally, 

The surface of low summer water at the Trent Bridgeis65ft. Sin. 
above mean or half-tide level at Hull. Mean summer water may 
be considered about Ift. higher than this, and the mean yearly 
water level is about 68ft, Sin. above mean tide, The height of the 
greatest flood during the present century, that of 1852, at the 
Trent Bridge, was 79ft. 7in. above mean tide at Hull, and the 
height of ordinary high floods may be determined at about 75ft.8in. 
above mean tide level; the range cf height, therefore, between low 
summer level and the highest flood is 14ft. The old bridge has 
actually impeded the navigation of the river from the simple fact 
that the Navigation Company’s boats could not be hauled under 
the bridge, and, therefore, no use was made of the river for traffic 
in the neighbourhood of Nottingham nearer than the canal lock. 
This will, however, be obviated by the new bridge, as the hauling 
path provided for in the elevation shows, Therefore, when the 
course of the river is improved, as we hope it may shortly be, 
mineral production at Clifton, in the Trent Valley, will doubtless 
become thoroughly developed. 

The main roads both at the north and at the south sides of the 
Trent are in their direction so unconformable that any attempt to 
join the whole by a straight line would be useless. Mr. Tarbotton 
was therefore compelled to use resort to large curves and tangential 
lines, so as to get the new bridge and its approaches to suit the site. 

The old Trent water will be crossed by p) g girders resting upon 
the retaining wails built by the highway committee, and the junc- 
tions with the London-road will be effected in the mannershown on 
a block plan, which we do not think necessary to publish; a large 
open space will be left at the junction of these roads. The bridge 
will then continue the road over the river, deviating very slightly 
from the line of Arkwright-street. On reaching the south bank a 
curve of about 400ft. radius, and a straight length beyond, will 
complete the approach, and form a perfectly easy junction with 
the London-read and West Bridgford-road. Newark-road will 
turn off to the east at right angles, as at present, but the open 
space at the foot of the bridge, opposite the police-stations and the 
entrance to the cricket ground, will be greatly increased in area. 
The surface of the road over the bridge will be level from end to 
end, and will be about 3ft. higher than the highest part of the 
present bridge road, this being necessary in consequence of the 
requirements of the navigation and also by the rise of the large 
arches of the bridge. 

The gradients of the approaches will be 1 in 30 to 1 in 33, but in 
execution the rise of the arches will be reduced slightly from that 
shown on the elevation on page 68, without deteriorating the 
architectural effect, and having the advantage of lowering the 
gradients to about lin 36. The bridge will cross the river at right 
angles to the mean course of the stream, the waterway being by 
three openings, each LOOft. span. On the north side is an opening, 
10ft. in width, for the hauling path during floods, and on the 
south side are three flood arches, 18ft., 15ft., and 12ft, wide 
respectively. Surely these openings will meet all the requirements 
of the Trent if it were even a more turbulent stream than we have 
described it to be. The structural part of the bridge has been 
most carefully designed. We can congratulate the engineer on 
the manner in which the drawings are executed, and should the 
work in execution be of as good a stamp as the design the cor- 
poration of Nottingham will have no cause to regret their outlay. 

The foundations, which are being earried into the rock, and the 
abutments and piers below the lowest water mark, will be of brick- 
work in cement, The ex surfaces of the abutments and piers 
will be of rcek-faced Derbyshire grit, the ornamental parts 
being of red sandstone, magnesian limestone, and granite. The 
footpaths willbe of Yorkshire landings, and bitumenised t 
and broken stone for the carriage and cast iron gutters, The 
parapet will be of cast iron, open and ornamental; the recesses 
and seats over the piers will be of stone. The capitals of the 
clustered columns of the piers will be carved elaborately, and the 
spandrils of the outside ribs will be filled in with geometric open 
work, as shown by the illustrations. Theornamental portions will 
be gilded and painted in relief, so as to give effect to the body 
colour of the rest of the bridge, which will be ted some quiet 
shade. Tho width of the new bridge clear of parapets will be 
40ft., containing footpaths Sit, Gin. wide, and a roadway capable 
of accommodating three lines of carriages with safety. 

The details of the ironwork on the opposite page are so fully 
illustrated that to enter into letterpress description would be 
simply a repetition. 

The contractors for the New Trent Bridge works are Messrs. 
Benton and Woodiwiss, of Nottingham and Derby, for the stone- 
work, and Messrs. A. Handysideand Co,, of Derby for the ironwork, 

The present state of the works:--The south abutment is nearly 
completed and the north abutment is built up to summer water 
level. The cofferdam for one of the piers is nearly finished, and 
the south approaches are in progress. The foundations have been 
laid on and in the white sandstone rock, which underlies the town 
of Nottingham. 

The works lately have been partly suspended on account of the 
very heavy floods, but no damage has been sustained by them. 

In excavating the foundations some interesting fossils were 
found, also some shells and shot belonging, it is believed, to the 
period of CharlesI, The ironwork is in progress, 








Contracts For LocoMoTivEs.—The directors of the Midland 
Railway Company have ted the ders of the following 
firms for supplying goods engines for their line from the mg” 
Mr. M. Kittey, O.H., their locomotive superintendent:—- 
Neilson, of Glasgow, 20; Messrs. Dubbs, Glasgow, 20; Messrs. 
Kitson, Leeds, 10; total, 50. There were eleven tenders sent in, 
the average amount of which was £2354, 
Tue Rope Trape.—We learn from Messrs. Garnock, Bibby, and 
Co.'s circular :-—Trade has been generally very dull amar See past 
ear, and prices have not fluetuated mue a ruled 
igh, and is likely to do so for some time, as the supply of hemp 
is not equal to the demand ; the consumption last year was 8329 
tons, against shipment of hemp from Manilla, for twelve months 
ending November 25th, 7566 tons. In spite of advanced prices the 
consumption of Manilla rope is on tbe increase, being upwards 
of 1000 tons more in 1868 than it was in 1867; this is partly owing 
to the demand for the new Atlantic cable; thesteam trade of the 
country being on the increase, the consumption of Manilla mustcon- 
tinue large, Manilla being the only reliableropes, where great strength 
combined with elasticity is required, and the general inferiority of 
Russian hemp further tends to increase consumption of Manilla. 
The price of Russian hemp is high, and if there is an average trade. 
this squing mest ge Bahay Se being nearly 5000 tons less in 
yarn (Riga than 
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ropes for making this has been very scarce and 
high, and still continues 20, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


LIGHTHOUSE APPARATUS.AND LANTERNS. 

Srr,—Having read Mr. 8 letter printed in your issue 
of the 25th ult., in reference to my remarks on his I 

pleased to find by his silence he admi 

criticisms to be However short they 

endeavoured to make them truthful, that they 

and practical 


leas. 

M. Renaud’s authority as to French glass may be all very well 

as to the analysis of one sample at the time it was taken, but it is 

ly safe to insert borrowed knowledge on a subject of this 
nature, because had he taken a sample out of another pot, even in 
the same furnace, he might have found the composition to have 
varied—a circumstance which he has no doubt noticed, but with 
which he seems not to have acquainted Mr. Henderson. 

In reference to M. Allard using 1°54 as an index of refraction in 
his formule for calculating the sections of lighthouse glass, this 
proves nothing in regard to French and other glass not varying in 
this respect, as glass will vary slightly in the same pot—and the 
variation will increase as the glass cools, and also according to the 
age of the pot from which it is taken. This variation 
is very considerable in flint glass, as it contains a great portion of 
lead, which was one reason of its being discontinued, and not, 
as Mr. Henderson stated in his paper, on account of its being 
too expensive, Besides, it has other properties which are not in 
favour of its use for lighthouse p t 

I was pleased to learn from Mr. Henderson’s letter that whilst 
staying in Parislast winter he wasstudying optical instruments, and 
I may perhaps as well state that goniometers require known 
skill on the of the manipulator that their results may be relied 
upon, Poflape the prisms Mr. Henderson examined were cut from 
the same sample of glass, and if so it isno wonder that the index of 
refraction should be the same in all even if correctly read off. But 
from the reading of the sentence, which is very vague, it is doubt- 
ful whether the inaccuracies of the prisms did not correct any 
variation in the index of refraction. 

With regard to his edvising me to find the index of refraction of 
a sample of glass, and then analyse it to get at its composition, 
this would only show me to be as unpractical as himself. I pre- 
fer to lay down a mixture, and after it is formed into glass, to find 
the index of refraction of a portion of it (from which part of the 
pot Ileave Mr. Henderson to judge). If it suit the calculations 
of course this is all that is required, and is the most practical and 

eneral method adopted. Ifit do not show the proper index of re- 
Clas, I would alter the mixture, having a proper regard to the 
laws of equivalents so as to make it do so, and be careful 
if the index was toolow not to introduce an ingredient which 
would cause it to show a still lower instead of a higher index of 
refraction. But practical men, from a knowledge of the mixtures 
which compose any sample of glass, can, within certain limits, fix 
upon its index of refraction, and need not have recourse to a “‘ ten- 
tative” process, except in case of those modifiers of the re- 
fractive index of glass over which we have but slight control. No 
doubt ical glassmakers will be astonished at learning the super- 
na power which Mr. Henderson seems to fancy pe am ir 
with over the different modifiers of refraction. Perhaps, when in 
Paris Jast winter, he discovered some of keeping the atmo- 
sphere in one certain state and within sach space as he Ragged 5 
scribe ; besides, pots have some influence over this matter, his 
i of their composition will satisfy practical and scientific 

t 


men he does not possess sufficient knowledge on this subject, 
much more the power of k pragl oy lor eir normal condi- 
tion. Coal has also something to do in this matter, and Mr. 


Henderson would advise me to analyse each piece of sent to the 
furnace. There are many other circumstances which cause a vari- 
ation of the index of refraction, and itis the correction of all these 
which has caused Mr. Henderson, through his want of experience, 
to confound what he terms a “ tentative” process with a want of 
knowledge on the part of the manufacturer. 

As to experience being acquired, as hestates, from my having 
made, and bad made for me, glass of a different ssbuslive bower to 
what was intended, and that this defect necessitated my having re- 
course to a process he terms ‘‘cooking,” I will only say that if 
the sections of the prismsand lenses had been calculated to an 
index of 1°54, and the true index proved to be 1°51, I could with- 
RAGS of hie ae Sa pretest 4 
build up a series of without of light ; and if by acci- 
dent one prism be too large or too small by a millimetre or 
so, I could ‘‘ cook” the next by practical and scientific rule. Men 
who understand lighthouse ean build up a series of prisms, 
with a few s' t lines, the aid of and tangents, if 


men know what value 
use them, and thoroughly scientific men not 
application of sines and tangents to practical optics, but they 
understand also when they are abused, and how to detect such 
methods of ‘‘ cooking” as are described by Mr. Henderson. Those 
employed in lighthouse optics in this country will feel obliged for 
the hint he has given, but his friends on the other side of the water 
will not thank him for it, being bound, as he intimated, to work to 
calculations, and being blessed with glass of an uniform index of 
refraction. This, I have no doubt, the French optician finds to be 
untrue. That it does vary I do know, and that the index of refrac- 
tion used in the calculation obliges the workman to make his 
prisms too small if he grinds strictly toit. English opticians are 
able to make more perfect instruments, by being allowed more 
latitude with regard to the index of refraction. 

Mr. Henderson states that he did not prescribe any rules for 
glass or its mixtures. He gave several as being used for lighthouse 
purposes, knowing, as he has since stated in his letter, that they 
were incorrect; yet he takes an average of them, and lays the 
result before the public. My opinion is that he had much better 
have laid the whole before the public, and allowed them to judge 
of the most correct one, as the errors in the one given by him 
indicate that the whole were erroneous in the same direction; 
perhaps it would have been a public benefit had he acted the part 
of ‘‘the dog in the .” His onmene. system only shows 
more eenly Sie want of wledge on the subject. 

As regards my being able to give much information of attempts 
to imitate French glass, the error he refers to was a mistake on the 
part of a workman, who read in the mixture given to hima 

uarter of a pound instead of a quarter of an ounce ef cobalt. 

at any practical man would prefer using cobalt in a very modi- 
fied state to the pure oxide, where it was only intended to 
neutralise the colouring effects of iron and other impurities, 
This error was afterwards turned to advantage. But if the ex- 
periment had only been to imitate French glass, muriate 


when com! with the glass it is im a state of toxide. 

If I wished to imitate French glass, a$ the present time I 

could do so without as I know a plate glass 
on this side the 
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“+ though not before the public,” I hope their 
10 tnpreiged on the minds of those Blader or 4 
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lantern, as the direct t+ would have some difficulty in getting 
in, and the mariners would be very little benefitted by the 
emergent light. 

I must once more notice Mr. Henderson’s remarks a glass 
mehing Hed be oe peels eae this art, he 
would have known that not only is chemical science called in to aid 
the English manufacturer as much as in France, but that English 

will bear comparison with the French. His description is not 
at all likely to benefit English manufacturers, as it seemed 
very much like an explanation of apparatus and appliances in use 
in the 17th century for casting plate glass, except his wrought 
iron funnel, whose defects they were acquainted with at that period. 
Mr. Henderson’s visions of the future in reference to improved 
methods of making lighthouse glass seem like the ideas of an 
apprentice who has not yet reduced hls schoolboy rules to practice. 
I fear I cannot with truth compliment Mr. Henderson in his own 
ra say “‘ improved practice” has brought “‘ increased repu- 
tal 

Mr. Henderson has so distinguished himself in his description of 
the preparation of emery and rouge that I cannot forbear refer- 
ring him to the 11th proposition in the 12th Book of Euclid, from 
which the rules are derived for calculating the capacities of emery 
vessels. He may thus discover that they are not mere water tubs, 
but depend for the accurate execution of their work on strictly 
mathematical principles. His description of the preparation of 
rouge was not very luminous, and I may properly refer him to the 
“ Report of the Meeting of the Institution of Mechanical Engi » 
pox 2 at Birmingham, November 5th, 1863, for some light on the 
sul 

In conclusion I agree with Mr. Henderson that it would have 
been better to have questioned him on the different points in the 
paper at the time it was read. I was desirous to do so, and being 
a stranger, solicited an introduction from one of the members pre- 
sent at the meeting; but asI did not obtain the favour I sup- 
pose it would be considered a breach of etiquette on my part to 

troduce myself, being neither a member nor an associate of the 
Institution. But when an abstract appeared in a public print I 

d I had a right to criticise it; and if it were so defective 
that it would not pass through this ordeal it would have been as 
well to have consigned it to oblivion at once; instead of occupying 
the valuable time of a class of men who might otherwise have 
been engaged in pursuits far more beneficial to society. 

I must apologise for the len of these and trust you 
will oblige me by their poo a : 

A PRACTICAL Man. 


St. Paul’s-road, West Smethwick, 
Jan, 4th 1869. 








THE PARAGON ENGINE. 
S1z,—I think “Observer” must be wanting in observation, for 


if he taken pains to look into and understand the paragon 
a he wen have discovered (let us say ‘‘ observed”) that it 
py se from Hastie’s engine, which I fear was somewhat 





THE STREET SIGNALS AT THE HOUSES OF PARLIAMENT. 


—A letter which appeared in your columns a week or two 
ago, by “‘T. H.” onthe above subject, deserves atleast the 
Sresmed himectt, if Tee obo seealy, tiscsaie os tas eeiedele 
remem! vi to inci 
of signals in the streets. : és 
tempat to therefore it me to state that it is in con- 
recommend a ly elevated position in the middle 
of poeaing by the side of the post for the police constable who 
ia in charge of the signals, in order that he may have a better ob- 
servation of the traffic approaching him. With regard to the one 
or two other matters of working detail which your correspondent 
refers to, I may remark that these signals were designed and 
arranged for the protection only of the important foot crossing 
upon which the column is fixed, and not for the controlling of 
vehicles in order of precedence ; consequently, no separate sigaals 
are provided for the up and down side of the roadways according 
to railway usage. 

_ As some interest has been awakened by the introduction of this 
signalling prineiple in the public streets it may not be out of place 
for me here to add that the signals at Bridge-street were ered 

the police authorities, under sanction of the Government, as an 
experiment to aid the police in the protection of pedestrians at a 
very important foot crossing. Should the result prove successful 
no doubt the system will be extended to other important crossings 
and places in the metropolis. So far the trial has, according to 
police reports, been very satisfactory —the drivers of cabs and 
omnibuses have already evinced a very apt knowledge and obedience 
to the signals, and it is no doubt merely a question of time for 
drivers generally in the London streets to become as familiar with 
the position of signals as engine drivers are upon railways. We 
may possibly therefore ere long advance another step, and see the 
system applied in regulating the traffic at such crowded 
tenet bactin as at the —— iy Fleet-street and other important 
unctions. UTHOR OF THE STREE’ N, 
London, Jan. 19th, 1869, saute 





CALCULATING AREAS, 

Sim,—Thinking that any plan for simplyfying the rather tire. 
some calculations necessary for taking out areas, more i 
when of curved or irregular surfaces, would be of perm fi nape J 
ee and pegs ye I take Re ey of laying the same at their 

others t i 
ere as useful as I have Aa 1S eae iniaasortten 
danaod In colnet a emezaiiog the ditiosliies oh yosemns 
experienced in caleulating areas of irregular section, all of which 
my invention sromamen, 5. will st ones proceed to der 


scribe the principle on which 
Principle.—Take of manufacture (tracing or other- 
wise), and ie will be found. tons te subetanen Lone gerne 


ted; any one square inch 











THE ENGINEER. 








it varies but slightly. The 


any 
thicker the for 7" 
Berle Sage! easy mp 


ail 
portion area of which is required, and weigh that Then 
peti te eae whole is to the weight of the portion cut out, 
80 are 


Suppose the scale of map to be 20 miles = lin.; size of map, 
X 10in. = 200 square inches; weight of map, say, 2000 grains. 
Then if weight of piece cut out is 1500 grains, the area of it will 


For iron sections, earthwork calcula’ icultural s » 

&c., it will be found most useful. eeeeune — 
J. L. Happoy, 

Chief Engineer to the Syrian Government. 


Beyrout, December 31st, 1868. 
THE AMERICAN STEAM BOILER, 
Srr,—In 


appears e as anything can be to the 
boiler patented by me, a resemblance to their 
well-known boiler, the fault is not mine, but theirs. 

The American boiler is strictly a cast iron boiler, made up of 
units cast in one piece; these units are of two kinds, one forming 
the fire-box with its arched roof, by placing any required number 
side by side, and the other of any required number forms the rear 
or flue Pat w the boiler. It is in every respect identical with the 
boiler described in my specifications and shown in my drawing. 

The boiler referred to as being patented by Messrs, Howard, and 

of whose ‘‘ideas I am charged of having availed myself,” is a com- 
posite boiler made up of wrought iron tubes and cast iron pi 
and is in all respects like Green’s economiser and boiler, illus- 
trated in your journal December 11th, excepting the three improve- 
ments claimed as the inventions of Messrs. Howard and Bousfield 
in the said patent, viz.:—Ist. Socketing the tubes a, a, in the 
transverse pipes 6, 6, and compiling these transverse pipes together 
so as to form continuous water and steam spaces in the manner and 
for the purpose above set forth. 
_ 2nd. The use of the vertical transverse screens f, f, for deflect- 
ing the current of heated gases and allowing the heat to act upon 
the upper part of the sections of tubes for the purpose of super- 
heating the steam contained therein. 

3rd. Applying elastic packing to the tube sockets in the trans- 
verse pipes, as above described, for the purpose of making the 
joints steam and water-tight. 

That the boiler illustrated by you in no wise infringes on any of 
these claims must be apparent to any engineer, and my licensees, 
engineers and gentlemen of the highest respectability, have fully 
satisfied themselves as to the — held by Messrs. Howard, 
they being informed by me of Mr. Howard’s claim at a personal 
interview that I infringed on their patents. 

_In conclusion let me state that I am fully prepared to defend my 
rights, and that the American boiler depends for its success in this 
“a solely on its merits, 

Well knowing how disagreeable personal matters are to the 
readers of your journal, who'leok to it as a source of scientific in- 
formation, allow me to suggest to Messrs. Howard that if they 
still refuse to see the difference between their and my boiler, to 
have the matter placed in the hands of disinterested engineers for 
arbitration, JOsEPH A, MILLER. 

Bosmere Lodge, Tulse-hill, Jan. 9th, 1869. 

[We can insert no more letters on this subject.—Ep. E.] 





THE CHANNEL RAILWAY. 

Sir,—I am happy to see that this project is undergoing the process 
of weeding out. may say the profession has entirely changed 
within the last few years; we are becoming more alive or wide 
awake, and should crude or expensive schemes be mooted now-a- 
days, no matter who tes them, they must pass through, and 
justly, the fiery ordeal of criticism. There can be no doubt that if 
free navigation was no object M. Boutet’s, or a simple lattice 
b would be the best plan for crossing the Channel. Now one 
who has given much thought to a plan of quite an opposite 
character, and as far as I know an original conception, would not 
admit as much. However, I am not wedded to my own scheme, 
but at the same time I must watch its infant life in a careful 
manner, and see that it is not crushed out of existence. 1 main- 
tain that a structure formed of concrete aiid wrought iron, resting 
on the bed of the Channel, and covered over with a bank of loose 
stone, is as enduring, and not liable in thecourse of formation to so 
many castalties as a tunnel cut through the solid tock, and that, 
the scout of the Channel would in no way affect stch a structure, 
neither is ventilation necessary, and if so, such would be more re- 
quired with a tunnel under the bed of the Channel than a subway 
—— made. Jony G. Winston. 

P.S.—If we can cut a tunnel through the golid rock at the rate 
ofa — per year, would an elderly contra¢tor be able to finish 
it? And what about the capital lying dormant? We can cross 
the Channel by an artesian tunnel in much less titiié. 

18th January, 1869. 

THE HEATON STEEL PROGESS, 





Sm,— Fissue of the 15th inst., page 56, E, I notice that 
* Roundl ” pig iron is stated to have s after subjection to 
Mr. Hea pA ag ey 20 tons 7 cwt. per square If this is 
the sa‘ of Dudley’s Level new f , from which 
the “ ited” “* Round Oak” iron is m to state that 
the strain falls far short of what the éotifiménest puddled 


iron made at the Round Oak Works will statid, a shown by the 








followittg tests, made by Messrs. Cochrane, and Co., 19th 
Februaty, 1867:—“ L. W. Crown R.O.,” 233 péer square inch; 
tto, * Best,” 243 tons per square inch; * Best Best,’ 


tons re inch; ditto, ‘‘ Best Bes 
squaré ; ditto, “‘Best Best Best,” cry 
— 3 ditto, i Best Best,” c 


per ine SourH 
a 20th January, 1869. 


” 25 tons per 
. 28} tons per 
iné, cold rolled, 
'AFFORDSHIRE. 





Sour# Kawsmrcron Museum.—Visitors dtitiig the week end- 
ing Brn beng 1869 :—On Monday, T 3, ahd Saturday, 
free, from 10 a.m. to 10 p.m., 16,576; Me t atid other galleries, 
3362; om Wednesday, Thursday, and Friday ( n 64.), from 


2 ne till 4 .. 5 bees and “ is, 317; total, 
,532; average of corresponding wee 9899, 
Total frém the opening of the Museum, 8 _— 
LicH?HOUSES tN TURKEY.—Mr. Da’ rson, C.E., 
Membre de la Société des Ingenieurs has been 


appointed Chief Coast Light’s for under the 
Imperial Maritime Custom’s Service of that country, and of which 


¥ Hart is the a ished chief. The sintment 
at the disposal of Captain Forbes, R.N., who og he 


¥ 


ine Com- 


m , coast of China is at present nearly destitute of 
lighthouses, but in a few years this state of things be altered, 
Seer etre over sea 3 and, as a 

, some half-dozen are going to be f in the neighbour- 
hood of now a most —_ Mr. derson was 
one of the engi students gear p neg tadee, 
@ pupil of Messrs. Fox, Henderson, and Co., for several years 
engineet to the lighthouse department of Chance, and 


he 
has recently been engaged with Messts. P. D; Bennett and Co., 
of —, Mr. erson is well — with the whole 
of details of the manufacture of lighthouse towers, optical 
apparatus, and lanterns, 





CORRUGATED IRON. 
Tue following letter has been addressed to the editor of 
ee Serre oe 
_— to ts : and stiffness of 
aa ee ne 
ry ial obtained 303, of the third : of 
Mechanica,” is the geltital eqestii— 

Yk 5 
for the “ eotioth of = beam tinder any load,” in ities In this 
formula c = /, of 5, according as the béam is fixed at oné end only, 
i at the ’ at 
ouresiven te tbe cure of dhovts'soppaltel ot fete cade See abort 


equation becorhes— 





+n" MP 
) Vie ts 
The values of M’, ate th y given for M in equations 10 


- ose 
ll, at of Vol. IV. this j 
i bn tion of 
= = for beams 






ié the modulus of 
tea deco sole 
Ops Hd value of 1, foe the erese see of 
obtain 16 tintisverse 
material. The general equation moment 


of a beam (see “ Applied Mechanics,” article 294) ist, r and thé 
value of y = mh; also, as for all symmetrical m' = hy 
therefore Y = 5° whence the moment of resistance = tft. But, 
as already metitioned, the moment of resistanée (see “Civil En- 
gineering,” page 543) for corrugated sheets is 7, fhbt, and this 
equals 3 a whence 
iaeszeven iiiii.. 
15 
and equation 26 becomes for corrugated iron generally 
Ja sate + (28) 
fader) |] T 
and for the following particular cases i— 
SHEETS SUPPORTED AT ENDs. 
‘. we 
For centralloads, ¢/ = aiezz? + + + (29) 
oid ae 
For disttibuted loads, 4/ = ar piay, * °°) 
E, the modulus of élasticity, may be dedtteed from the experi- 
ments under reference by the formula 
Se 74. ett & 
64 V1 wot 
which, using the data obtained, gives Yalues for E ranging from 
21,000,000 to 30,000,000, , on the average, 25,000,000; or it 
may be taken from any of the published résults on the elasticity of 
wrought iron. Thus, in Professor Rankine’s wotks we find E = 
29,000,000 for bar iron; also BE = 24,000,000 as a “good average” 
for plates. For the case of sheets fixed at both ends the deflection 
is (article 307, ‘‘ Applied Mechianies ”)— 
‘_(., . @\M# : 
SA =(n" - Ee tt 
In this formula m" = } or 3, are as thé load is collected in 
the centre or uniformly distributed; and in both cases the valtie of 
n'—> = * also c’ as before= 5, and as thé ease 
may be; therefore equation 32 becoities, 
In SHEETS FIXED AT ENDS, 


, Wr - we 
For central loads, JS 1281, ~ BeEMO S (33) 


Y 3 
For uniformly distributed loads, (J sar 57 APE: (84) 


Hence, it appears, sheets are made stiffar by fixing their ends, in 
the ratio 4:1 for central loads and 5:1 for uniformly distributed 
loads. We see from previous equations that they are made 
stronger in the ratio 2:1 and 1} to 1 respeetively. Y 

In calculating values of E from the experiments it is advisable 
to reject the first weight and its deflection, basing the ¢alculations 
on the difference between the first weigt and deflections and 
those of a value of somewhere about one-thied the breakitig weight. 
The reason for this precaution is that any etrer due to the first 
settling of the sheets to their bearings may be éliminated from the 
result. Joun H. E. Hart, 

Dharwar, 25th November, 1868. Executive Engineer. 








PROGRESS IN THE BRITISH IRON TRADE. 
IxFoRMATION continues to reach us of a movement in the right 
direction in most of the ironmaking districts of this country. 
We are not speaking now of a growing demand for the product 
of the mill and forge, but rather of an increased attention to an 
improved means of product ion. To traces of this state of things 
which have recently become noticeable we have ffom time to time 


drawn attention, and we experience pleasure in beitig able still to 
note the advance. There is no one practically contiécted with the 
iron trade who is not tolerably familiar with what, by the use of 
the universal mill, Messrs. Petin, Gaudet, and Co., for example (in 
France), have been able to accomplish. Their famous rolled beam 
89Zin. in depth, éxceeding 32ft. in length, and weighing 2} tons, 
with also their more than 2-ton beam, upwards of a foot ih 
height, and above 106ft. in length, in the Paris Exposition, evi- 
denced the capabilities of the universal mill. The mill, as laid 
down at Messrs. Petin, Gaudet, and Co.’s works, is hot remark- 
able for novelty, for its essential features are to be found else- 
where, and Mr. Abram 8. Hewett claims that they were em- 
braced in the first trai for rollitig beams erected in 1853 at the 
Trenton works, New Jersey, Whilst the universal mill is by no 
means unknown to many of our readers, they may nevertheless 
feel interested in Féading the description of it as given by the in- 
telligent American ironmaster and United States commissioner 
we have named. He says that “for each size of beam there is a 
pair of rolls, each having a working face at the middle of its 
length equal in width to the depth of the beam. The diameter 
of the roll at this part is very large, say 3ft. 6in., the body of the 
roll for the rest of its ] being about 22in. diameter. This 
formation of the rolls leaves a considerable space between the 
two, except where the working faces come together. In this 
open space is placed @ pair of rollers working on vertical axes 
fixed in stout movable frames, by which they can be brought into 
juxtaposition with that portion of the horizontal rolls which is of 
est diameter. The pile used is somewhat thinner than the 
width of the flange to be produced, and of a width somewhat 
than the depth of the beam, and is so made up as to con- 
roughly to the final shape of the girder. As the main rolls 


mire than fifteen yeats 
Pf ; the axes of the driver rolls and of. the friction rolls 

png Bird ¢ angles to the mill of Petin, Gaudet, afid Co. That 
the a better Working arrangement than the former there 
baatedy be any doubt. It is no argument against the uni- 
till that the immense products exhibited in Paris as re- 

fromm its opération are mere tours de force. No doubt a 

‘ observation of the various stftctures in { of erec- 
tio On the Continent Would fail to show that remarkable 
Spécithens of rolling have yet been brought withiti such limits of 
on a to Admit of their use in building. We know that in the 

position biiilding itself, no rolled beams wete to be found of a 
greater depth than 9in. ; and it is a fact that in the very many 

fudtures which aré now being put up in the capital of France, 

which iron beanig are invariably employed to the exclusion of 
Wood, 4in., 6i#t; ad Tif. are the dimensions most generally em- 

ed. Bat now that it has been found possitite to produce 
amis of sich largé dimensions by the simple process of rolling, 
Mr. Hewitt hitnself observes, “It is but reasonable to expect 
that the cost will be reduced as experience is gained, and that the 
largé single girders will gradually replace the riveted girders, 
Which even in the palace of the Louvre are invariably employed 
for of any considerable extent.” 

The universal mill had its origin in this country; but it came 
out at a time when its importance was not correctly estimated 
hefe ; not, so far as it relates to beams of the class we have been 
Writing about, would its application have been of much value in 
this éountry. The children of this generation, however, are 
wiser than were seme of their fathers ; and, further, the demand 
for the product turned out by the universal mill is springing up 
in this country, Slight difficulties in another ditection are also 
beig removed. And now we find that the mill is getting into 
use, The most recent train of this kind turned out at one of 
the leading works for the manufacture of ironworks machinery 
is @ mill of the ufiversal class, intended for rolling long narrow 
plates without the necessity of their being afterwards sheared. 

At length also the managers of our finished ironworks are 
arriving at the just conclusion that most of the stoppages by the 
break down of machinery result from, inaccurate adjustment 
and rude construction, Consequently gearing of absolute accu- 
racy and of greater strength with less material is now in de- 
mand, and the works where these are produced ate busy in that 
especial department. There can be no doubt whatever that a 
vast éconoiny will result from the use of such castings, even as 
there is much saving yet to de effected in the engine department 
of oar mills and forges. So soon as the iron trade generally shall 
see that it is not economy, but, on the contrary, extravagance, to 
cast their wheel gearing at home upon ihe old models, and shall 
go te our best machinists for what they require, and pay a very 
much larger sunt for it, weight per weight, then we shall have 
less cumbersome apparatus, worked by engines which do not 
comstiine four times as much steam as with different gearing 
would be necessary. The losses which have resulted in the past 
yeat from stoppages by the breaking down of the unwieldy ma- 
chinery too frequently to be observed thundering in our iron- 
works, are to our knowledge in certain cases somewhat startling. 
They are the mote so because at neighbouring works, where a 
heavier first cost was not shunned, and where, as a consequence, 
light, easy, and almost silent-working machinery is in operation, 
the stoppages havé been of an insignificant character. The ten- 
dency towards perfection which we have here indicated—and 
others might be given—is the more satisfactory considering 
that our iroiimasters have so large a field before them, by reason 
of thie growitig demand for finished iron of almost every kind 
and shape—a deniand which will become the more conspicuous 
as Out mill managefs are in a position to increase the diversity 
of their products. 

As to what the pig iron makers are doing, nothing can be 
miore Hlustrative of progress than that which is occurring at 
Wigat, Nor is that an exceptional illustration of what is 
ocentring. At the works at which the last universal mill 
and the patent moulded wheels have been turned out, there are 
nowW imi process of building four blowiiig engifies capable of de- 
liverifg fifty thousand cubic feet of air per minute: We quote 
thesé cases in beth departments of the iron trade simply as spe- 
ciniehs of what is being done, and we place if upon record with 
great éatisfaction. 


f 





Cortracrors’ Lines.—In the libel case last week at the Central 
poe grr Court, between the directors of the Ottoman, Smyrna, 
idin Railway and the dissentient shareholdera, one of the 
Silepations of the Committee of Investigation was that this had 
+ a a contractor®’ line, financed for the contractors’ purposes. 
. Serjeant Parry, for the directors, begged the jury not to be 
préjadiced by the phrase contractors’ line, for he dened, as the 
resulé of his experience, that some of the best lines had been 
contractors’ lines: Mr. Hardinge Giffard, Q.C., for the share- 
holders, in comment on Serjeant Parry, said that a contractors’ 
line meant one that was carried out for the benefit of contractors 
and lawyers, and that a shareholders’ line meant ome carried on 
for the benefit of shareholders, A main point in dispute was as 
to the Way iti which discount on debentures delivered to the cor- 
traéto? had been entered in the company’s accounts. The Commit- 
tee of Investigation stated in their report that £250,000 debentures 
had been delivered to the contractor for works on the railway, 
&o.; that £37,500, or 15 per cent. discount had been allowed him; 
but that instead of this being entered in the certificate or com- 
*s accounts as discount, it had been charged to harbour works 

in diminution of the actual quantity of work te be performed, and 
constituting a fictitious entry. The defence of the directors was 
that 4 dispute having taken place between them and the contractor 
as to the cash price of the debentures, the matter had been 
; to Mr. G, P. Bidder, and they had acted if conformity 
with his award. Mr. Bidder was called, and he stated that he had 
ihade am award, and referred to the award, declining to take the 
respoiibilities for entries in the company’s accounts. The 
counsel on the other side did not deny Mr. Bidder’s award, but 
said Mr. Bidder’s award as to cash price of debentures could not 
justify an erroneous entry for harbour or other works, or justify 
thé concealment from the shareholders of the discount in this 
éase. The judge stated that Mr. Bidder’s award would not affect 
the question of the entry of discount in these debentures; that 
the ‘Brectore had entered in the balance-sheet the discount on 
the other debentures delivered to the contractor at a discount for 
werk; and that consequently the entry did not represent the 
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PUBLISHER'S NOTICE. 

Therg is reason to believe that the weekly sale of Tux 
sstaiag angering ooralsanabinat OF de talent 
maining engineering ; influenti 
character, or QUALITY, of its circulation, Y jeatises them- 
selves possess conclusive and satisfactory evidence. 


*,* With this week's number of THe ENGINEER we issue, as a 
Suyplement, No, 13 of our Working Drawing series. Each number, 
as issued by the Publisher, will contain the Supplement, and 
subscribers are requested to notify the fact at the O,jfice should 
they not receive it. 








*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER, 
MUST REACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 





TO CORRESPONYENTS. 
* We cannot undertake to return drawings or manuscripts, and 
* must therefore request our to keep copies. . 
M. E. peeneany Machines).—A letter lies at our office for this corre- 


T. Y. M.—(Ejector Condensers) —Mr. Alexander Morton's address is Messrs. 
Neilson Brothers, Hyde Park-street, Glasgow. 

T. W. G. H.—We have not heard of any machine for knitting stockings but 
the ordinary stccking loom. Is this what you mean’ 

8. D.—Self-propelled steam fire engines have been extensively used in the 
United States, and are used still, for anything we know to the contrary. 

A Susscriser.—Lecorche's pump has not been patented under that name in 
this country, but we believe very similar pumps have been patented by others. 

AppREss WaNTED.—A correspondent wishes to communicale with Monsieur 
Caron. Can any of our friends in Paris assist us by forwarding that 
gentleman's address ? 

Aw Inquinern.—See Tot EnGIneeR for Sept. 22nd and Dec. 22nd, 1865, and 
Sor Dec. 2, 1867.. You will find several articles on the subject in back 
volumes of Tut ENGINEER. 

O. 8. (New Charlton). —We know of nothing likely to suit you but Tresca's 
papers “On the Flow of Solids,” which you can perhaps obtain from the 
Secretary of the Instituti of Mechanical Engineers Birmingh You 
will find an abstract of one paper in tHE ENGINEER for June 7th, 1867. 

J. F. (Albany-road).— The scale does not admit of being brought exactly to a 

i English di i With Sheet 2 we shall publish a complete 
list of dimensions in inches and decimals, which wili effectually remove 
your difficulties . 

A Supscuizer.—Boiler No. 1, 16ft. by 4ft. 2in., will burn about 16 cwt. of 
coal in fourtcen hours, and should give about 25-horse power to 28-horse 
power with a modcrately good engine. Boiler No. 2, 14ft by 4ft. 6in., will 
burn perhaps another hundredweight of coal in the fourteen hours. Practi- 
cally you will find very little difference in the working of the two boilers. 

A. H. Ne We regret that we have not leisure to follow all your calculations, 
but you cannot expect to obtain precisely the same answer as results from 
an ind: dent calculation of another person. Those of your figures that 











we have checked are correct, and it is in vain to suppose that laborious | 


equations of this description can be worked out beyond the decimal point, 
which latter is quite sufficiently accurate for practical purposes. 





PORCELAIN CORES AND FINGER BARS. 
(To the Editor of The Engineer.) 


Siz,—I have been informed that porcelain cores or chills are now being | 
used for coring out the slots in finger castings for mowing machines. Can | 


any of your correspondents inform me where and by whom they are manu- 
factured ? P.W. 





PIPE CASTING BY MACHINERY. 
(To the Editor of The Engineer.) 

S1x,—I observe in your impression of the Sth inst. your correspondent’s 
remarks on the trades of Wolverhampton and Birmingham districts, and his 
visit to Messrs. J. and 8S. Roberts’ works, Westbromwich, with a description 
of castings manufactured by them. One of the items, viz., 42in. pipes, is 
said to be made from Messrs. Bolckow and Vaughan’s patent contracting core 
bars. This is not correct. The tt is mine, and was taken out by me, 
dated June 29th, 1859, No. 1546. essrs. J. and S. Roberts are working my 
patent under license which they purchased some years ago. Allow me to say 
that Messrs Bolckow and Vaughan have made pipes down to 3in. diameter, 
also gas retorts of D shape, which no contracting core bar of any patent has yet 


a, Tuomas Wicur. 
M borough, January 14th, 1869. 


MEETINGS NEXT WEEK. 


THE INSTITUTION OF CIVIL ENGINEERS—On Tuesday, January 26th, at 
eight p.m. 1. ‘On New Ferry and New Brighton Piers,” by Mr, Henry 
Hooper, Assoc. Inst. C.E. 2. “‘The Mauritius Railway, Midland Line,” by 
Mr. James Robert Mosse, M. Inst. C.E. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.— Wednesday, January 27th, 
at eight p.m., adjourned discussion on Mr. Walton’s paper on ‘‘ The Greenock 
Docks Competition.” 

ROYAL UNITED SERVICE INSTITUTION. — Lecture at three o’clock on 
Friday, Jan 29th: “The Distribution of our War Forces,” Part II.,” by 
Captain J. R. C, Colomb, Royal Marine Artillery. 





THE ENGINEER can be had, by order, from newsagent in town or country, and 
pp mons mene bap Ts or tt can, of preferred, be supplied direct from 





DEATH. 
On the 11th January, at the residence of his brother, Bleak House, Goole, 
THOMAS STEPHENSON, Esq., C.E., in his 42nd year. 
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THE FACTORY EXTENSION ACT. 

Ir is much to be desired that a committee should be ap- 
pointed as soon as possible after the meeting of Parliament 
to in quire into the working of the New Factory Extension 
Act. It may seem strange that we should advocate the insti- 
tution of such an inquiry, or, indeed, of any inquiry what- 
ever, into the results of the operation of an Act so short a 
time in force. ss pope seems ne a ea _ 
numerous, 80 and a) ntly so well foun 
no sensible ek gp doubt the Act in question requires 
much modification before it can become even 


es ee ee ones to 00 3. 
+ cannot be disputed that children and “young persons” 
have been hardly dealt with in many manvfactories. They 








have had little leisure for amusement, or time to receive 
instruction. Sleepand work havealternated with monotonous 
oe dlc on stunting of the body and the material 
injury of the mind; but it ng ghee D afeadhy Bag one 
factories, or in every district, ve 
been identical. 


to have intro- 
duced to afford opportunities for instruction; oa beyond 
question it is an excellent thing in the abstract that the 
rising generation should be taught how to read 


and write, and cast up pounds, shillings, and pence. 


But it must be remembered that, in one sense— 
and this is the sense with which we have to do— 
education of this kind, limited as it is, is an expensive 
luxury. It is all ey well to say that the schools are 
tially free, but so long as every hour spent at school 
y the child represents a pecuniary loss to the parent, it 
is a farce to speak of free schools or cheap education. Par- 
liament might conceive the notion to-morrow of ing an 
Act to compel all parents to give each child or “ young 
rson” a quart of new milk and half-a-pound of roast 
f every day. No one will deny that the recipients 
would be much the better for such additions to their diet, 
yet such a law would be a dead letter. There are certain 
social conditions over which Parliament has no power 
whatever ; and the social condition of thousands and tens 
of thousands of British labourers is such that the milk and 
the beef cannot be had, Act or no Act. It is much thesame 
as regards education, and half-holidays, and play hours, 
only our ‘eG = legislators cannot for the life of 
them see it. They 
probably because their own butchers’ and dairymen’s bills 


Act, in its present form, not onl els us to throw awa: 
yy chancey but fale to cnafer ay ee wage n. 4 


adeq 
havi same and 
possible. om chieciien: ust be much onge pol orn 


carefully than the e t must take 
cognisance of the difference between the working condi- 
tions which not only in different of manu- 


San oe districts, It is not impossible that 
such a bill may be framed, and the sooner the better. We 
do not believe it is possible to pass an Act better in intention 
the existing Factories Extension 


‘ than 
Act. Let us hope that, before many months have passed, 


its place may be taken by another, excellent not only i 
intention, bet in dotall ax’woll wate 


THE ALLEN ENGINE, 


Waar has become of the Allen engine? Who is using 
it? What is its consumption of fuel? It was brought 
before the world years ago. It constituted one of the most 
attractive objects tothe mechanical engiuveer in the Exhi- 
bition of 1862. Five years later it appeared in a greatly 
improved form at the Paris Exhibition; yet it does not 
appear to come into favour, and we could count on our 
i all the Allen engines in use. That it is origival, 
exquisite, theoretically perfect, no one, as far as we are 
aware, denies, but does anyone buy it, or place reliance 
on it, or regard it as aught but a beautiful mechanical 
toy? Messrs. Ormerod, Grierson, and Company could 
make nothing of it commercially, and we have not a par- 
ticle of evidence to show that the Whitworth Company are 
a bit more successful. Either there is nothiug iv the engine 
after all, or what there is is not worth the price, or manu- 
facturers and employers of steam power are blind to their 
own interests, Mr, Porter has worked hard and houestly 
over the scheme for years, and he merits success if he has 
not attained it. Is it not just possible that he is mistaken 
after all as to the merits of the engiue? We fear this is 
the true solution of the question, and it would not be 


o not insist on the beef and milk, | difficult to show that our apprehension is well founded. 


We have lying before us the “ Transactions” of the In- 


are tangible realities; but education is quite another | stitution of Mechanical Engineers for 1868. The first 


affiir. They know that school bills are unpleasant reali- 
ties, and they honestly enough, to do them justice, say, 
“ Well, the working man shall have no school bill to pay.” 
Their own sons if not at school would probably be in mis- 
chief, and they fail to realise the fact that the poor man’s 
son is a bread winner, whose education,even with gratuitous 
teaching, comes enormously expensive. If the education 
movement is to be properly carried out to good purpose, as 
we wish to see it carried out, Government must inter- 
fere to protect parents from loss. In a word, the children 
must be put in a position to earn as much money while at 
school as they could receive for a similar time spent at 
manual work. It is quite obvious that the manufacturer 
caunot pay as much for half a day’s labour as for a whole 
day’s labour. Who, then, is to pay? The question is not 
easily answered ; but it is quite certain that to compel 
poor men materially to reduce their already wretched in- 
come in order that their children may acquire knowledge 
of doubtful subsequent utility is a grievous hardship. 

But the defects of the ‘Act by no means begin and end 
with the education clause. There is the clause limit- 
ing the employment of children under twelve years of 
age. Now we are the first to admit that it is not right that 
children of tender years should be employed in any manual 
labour whatever. The fact that they are so employed, 
however, is not the fault of either parents or manufac- 
turers, but of the social and trade conditions obtaining 
amongst us; but the framers of the Act missed this point 
altogether. Children of ten can and do earn from 1s, 6d. 
to 7s. 6d. per week, and such earnings are an enormous 
advantage in large families, the heads of which may earn 
25s. per weex with tolerable regularity. It is not good for 
the poor little children that they should be so early inured 
to toil; but if the choice were given them between working 
and being fed, and not wor ing and going hungry, we 
think the little folk would prove themselves wiser than the 
——_ and decide in favour of work. The worst 

eature of modern philanthropical legislation is its unprac- 
tical character. In nine cases out of ten the framers of 
bills intended to promote the happiness of the working 
classes, fail to see that all their miseries are mixed up with 
the want of money, and their legislation is unpopular 
accordingly. 

We do not think it expedient that children and young 
persons should be left to take care of themselves. Without 
the interference of the State they would suffer many hard- 
ships which they are now tom | ; but it is of vital im- 
egy that those framing bills for the regulation of 

bour should thoroughly master the details of a most in- 
tricate and difficult subject, and they should never forget 
that, thanks to free trade, English manufacturers have to 
on a fierce competition with foreigners. Nothing 
would be more easy than to afew laws of the most 
philanthropic character which would effectually ruin half 
the ogres see og the ye ws eed is not = 
enough to enjoy the blessings > ucation, an 
multitudinous holidays all at once. Free trade, —e 
onthe whole it conferred inestimable benefits, is not aw! 
unmixed good. It tends very much to equilibrate the condi- 


tions under which only work can be done at a t. Itis 
dearer to livein England than in Belgium, and the manufac- 
turer in this country has to pay higher wages than his rivals 


in France or Belgium. at the same time, his hours of 
work are J me thy vateny Coane by the 
partial prevention of w children and “young persons 
0 go te a otill dearer markee for labour, nothing can save 
him from ruin. But of such facts as these the philanthropist 
takes no heed. It is wrong to employ children and young 

therefore they must not be employed. The 


persons, 
i except that it does not contemplate the 
foot das Regen toon for frame ing rich, that even chil- 


dren and young persons are com to enter the ranks of 
lsewe and abt thelr in competing with nations 


uite as if not poorer, and not at all philanthropical, 
in this fight for existence we cannot afford to throw away 
a chance; but it is quite certain that the Factory 


| 








paper in the pamphlet is a description of the Allen en- 
gine from the peu of Mr. Porter. We need scarcely say 
that it is terse, lucid, and grammatically written, but it 
carries no conviction with it. Mr. Porter minutely de- 
scribes the Allen engine driving one of the Whitworth 
Company’s shops, anil he illustrates the description with 
good drawings, and indicator diagrams. Having perused 
the description, we searched eagerly for some particulars 
of the consumption of fuel. Strangely enough, there is not 
a word on the subject from beginning to end of the paper. 
The engine canuot fail to be expensive, All the 
work about it is of the most costly kind known 
in mechanical engineering. The only countervailing 
advantage would be economy of fuel, and yet on this subject 
Mr. Porter maintains an ominous silence. The engine at 
the Whitworth Company’s works was put in competition 
with an engine of the ordinary kind with « separate cut- 
off at the back of the valve. The cylinder was not jacketed, 
os its recorded consumption was but 3 lb. of coal per 

orse per hour. Ifthe Allen engine could not beat this, 
why use it, costing, as it does, twice as much as ordinary 
horizontal engines? Mr. Porter did not assert that it 
used less fuel. He did say “that he had hoped to be able 
to give the results of a series of competitive trials with 
one of the Allen engines as compared with an ordinary 
engine of good construction and of the same power, work- 
ing under the same circumstances, It had been unfortu- 
nately impracticable to get those trials carried out, al- 
though in was intended to proceed with a very thorough 
set of experiments for the purpose.” Now it is the result of 
just such a series of experiments that the public wi-h to see. 
Dissertations on the theoretical perfections of the engine 
are of no practical value to Mr. Porter, or the Whit- 
worth Company, or anyone else. We want to know 
whether the engine is more economical than other, and 
cheaper, and simpler engines, and if so, how much? But 
this is just the kind of knowledge that Mr. Porter will 
not give the world. In all our experience of the Allen 
engine we cannot call to mind that any well-substantiated 
statement of exceptionally economical working has ever 
been published. Bomethin always steps in to prevent 
the carrying out of the crucial test, or the announcement 
of b — , We ask ny ne bread, and we are given stones 
in the shape of indicator di The diagrams are very 
excellent no doubt, but they are not a bit better than those 
obtained with infinitely simpler arrangements of valve 
2. We have lying before us at this moment a set of 

iagrams at half-boiler power, from the Siamese engines, 
fitted years and years ago by Maudslay, in the old 
Terrible, and we can assure our readers that they are better 
diagrams than those taken from the Allen engine, and 
— in Mr. Porter’s paper. A pair of di 

oscillatin dle engines by Messrs. Napier are better 

than either. Indicator diagrams of course tell us nothin 
of the consumption of fuel, but they do speak to the g 
or bad qualities of valve gear, and judging from their evi- 
dence, the complex valve gear of the Allen engine does no 
better than far more simple and inexpensive arrange- 
ments. 

We trust that we have said enough to call forth from Mr. 
Porter some statement of the p he is making with 
the Allen engine; and, above all, iculars of the results 


he is obtaining as regards durability and economy of fuel. 
The Allen e is perhaps the most perfect embodiment 
of the principle of high piston speed. Is there or is there 
not anything in high piston speed? Of all men living, 


none should be ety able to solve the question than Mr. 
Porter. None will be more pleased than ourselves to find 
his answer satisfactorily. 


THE HERCULES. 


‘Lr has been officially announced that the Hercules is to 
undergo a six hours’ trial of the same character as the ex- 





— of the Bellerophon, Minotaur, and Warrior. 
is as it be, and cannct fail to be -interesting} 
but we venture to suggest that the value of the run wo 
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be enormously increased if it were made in compahy with 
some one of our long ironclads. Why should not the Her- 
cules race the Achilles or the Minotaur, for example, for 
six hours? The cost of the race-would be a mere trifle. 
Its results would be more valuable than those of any trial 
ever yet conducted with ironclad ships. We fail to dis- 
cover any objections. There is not the least danger of 
blowing up the boilers or doing any other mischief. We 
commend the scheme to the attention of the Admiralty, 
and we even dare to hope it may be carried out. 

Curiously "roe the Hercules is not an embodiment of 
the principles laid down in Mr. Reed’s famous ye on 
long-and short ironclads. Why, we should like to know. 
In that paper he said that, as the extent and thiekness of 
the armour to be carried by a ship increased, the propor- 
tion of length to breadth should be diminished. Now, 
as the Hercules carries more armour than the Bellerophon, 
she should, according to the foregoing proposition, be made 

portionately shorter and wider. But, as a matter of 
act, she is nothing of the kind. The proportion of length 
to breadth in the Bellerophon is as 5°36 to 1 nearly, 
while in the Hercules the ratio is as 5°51 to 1 nearly. 
Mr. Reed seems to have thrown his theory overboard as 
regards the Hercules. It is worth notice too that the rudder 
area of this ship is as nearly as possible the same as 
that of the Bellerophon. Yet the Hercules, notwithstanding 
her greater absolute and relative length, is the handier of 
the two. Does not this go to show that length and handi- 
ness are not incompatible ? Does it not tend to prove that 
the facility of manceuvring displayed by the Bellerophon is 
a result, not of her shortness, but of the immense rudder 
wer she possesses? Wethink so, and we confess weshould 
ike to see Mr. Reed’s explanation of the fact that the 
Hercules is, as we have said, handier than the Bellerophon, 
despite her increased length. 

It has been stated that the deeper the draught of a ship 
the less will her constants be. In order to refute this error, 
and to supply some information which will be acceptable 
to our naval readers, we append the following tabular 
statement, showing at a glance the peculiarities of our 
best long and our best short ironclad : — 

No. of merit No. of merit 





Maximum speed, ae LILP Speed in 53 y dis, %. S*x mid. sec. 
full power. in tens =~ Sak Lue . LHP. 
Hercules .. «ss «oe 8680 4. 9529S .. 14691 .. 157°0 .. 488 0 
Achilles .s «os ee 9457 .. 5722 .. 14322... 2301 .. 671 5a 
Reduced speed with half power:— 
Hercules .. .. «. 8680... 4045... 12122... 1860 .. 5780 
Achilles 9187 .. 3205 .. 12049 .. 2446 W137 


Achilles was at her load draught, she now carries a heavier 
armament than as originally designed. 
Achilles 9466 .. ‘5743 .. 14°291 .. 2274 .. —663°4B 


From this it will be seen that the increased maximum 
py with an increased displacement and less power (a) 
the constants are greater than (5) : 

No. of merit, No. of merit, 





Displace- 
Reduced speed ment LHP, Speed in 89 5 dis. 3. 8% x<mid. nec. 
powee in tons, knots. Tip, LH.P. 
Hercules .. . 8680 .. 4945 .. 12122... 1860 .. 578 0* 
Warricr 8852 .. 2867 .. 12174... 2693 .. 767°1* 


We are also enabled to add the following tabular state- 
ment of the particulars of the trial trip of the Hercules 
from data courteously supplied us by the makers of the 
engines :— 

When tried, Ist January, 1869; where tried, Stokes Bay; nominal horse- 
power, 1200-horses; maker’s name, Messrs. J. Penn and Son. 

Half power. 

Draught of water i= Se eaer ae oe 26ft Shin. ot vil 

Load on safety valve .. od yas aah jens 





Pressure of steam in boilers.. .. .. 2+ ..  2951b. 21°87 Ib. 
Vacuum in condensers { 7g ©5914 (06.0 ome ony 

i 66 6 72°00 oe 58°42 
No. of SMUG: lak’. 4. ide canes aie 
Mean pressure in cylinders... .. «+ «« 200lb, .. 122681. 
Indicated horse-power .. «2 «+ «os «s 8528°75-H.P... 4044°91-H.P, 


+ 14691 knots .. 
+ th, 25min, .. 
+ Ih, 55min. .. 


Speed of vessel Sa-46  0E 66: 40 46 
Time.under way . 


12°122 knots 
Time at fall speed without stopping .. .. pe 


here 7 ——~poage oo ee “ 4 « %30°200in. .. oe 

TCO ce ce ce 00 ce ce oe 2to4 «e 
‘Wind { Girection eo 00 fe cc 60 ef of 8.W, se + 
GUO GR 5 ce be ct 0s as te smooth ee 
State of masts, yards .. .. .. «os of «+ complete ,, os 
Quantity of coalon board .. +. s+ oe oe { 900 fons, including 70 tons 
Quantity of stores .. .. stx months. 


PMA FE. dats 00 en eaeie complete. 
Griffiths varying pitch from 
Description 16 .. «8 «+ 06 20ft. 6in. to 25ft. Gin. 
Diameter.< «+ «« 23it: Gla. 
Pitch 
Length 
Immersion of upper edge «. «. 
Engines stopped from time of mooring telegraph, 19 sec. ; engines started ahead 
ditto from astern, 14 sec.; engines started astern ditto, 16 sec. 


Propeller 24ft. 

4ft. 7in. at root of blade. 

Ift. 3in. at periphery of do. 
Ift. 11}in. 


























S ¢| Revolutio 
3B) ctengine | reret | Spelt | nt mean spe. | D688 
ae Full power. | Fall power. 
1} 7131 3°47 15°859 4621 
2| 70:93 4°29 13°383 14°763 14 699 
a} 731 3°43 16143 W467 14699 
4} 72°00 4°35 139094 14-764 14690 
5| 71°78 3°39 16-438 14°624 14°64 
6| 7458 aval 12-811 
— True mean speed} 14°69) 
Half power. | Half power. 
1| 58-42 4°27 13°438 
2| 55°51 5°21 11215 12'349 
3} 54°00 4°40 12857 12-0362 192 
4} 53-98 519 11-885 12-07 12053 
Mean rev. ie mean speed; 12122 
55°29 
LITERATURE. 
The New Magasines. 

Wueruer or not the time will come when flying machines 
shall become things of the day is most certainly a question 
of dispute. In England the subject of aéronautics has 
really never engaged the attention, in any serious point of 
view, of scientifie men, except so much of it as relates fo 
ballooning, proper, and that not to aniy | éxtent. That 
there ate believers im the theory that man m if he 
will, and that there aré mem who, holding this ; are 





willing to devote much of their time and resources to 

eriments, the establishment of the Aéronautical Society 
of Great Britain well testifies, Last summer this society 
held an exhibition of various models and plant connected 
With the science at the Ci Palace; and with the view 


of explaining the nature of some of these exhibits, Mr. F. 
W. Brearey, the honorary secretary, has written a paper 


on the subject which appears in the pages of the “ Popular 
Science Review.” Some time ago a Py was read at one 
of the meetings of the society by M. De Lucy, of Paris, in 
which the author asserted that there is ai unchangeable 
law, to which he has never found any exception, amongst 
the considerable number of birds and insects whose 
weight and measurements he has taken, viz, that the 
sinaller and lighter the winged animal is the greater 
is the comparative surface. He further remarks 
that, if the law of surface in inverse ratio to weight 
be regarded, the cause of all the errors which have been 
committed will be readily understood; for a mathe- 
matician who should select as his type an excellent bird of 
flight, such as the swallow, by ascertaining its weight and 
surface, will apportion nearly one metre, or 1550 square 
inches, to the kilogramme, and consequently 75 metres for 
a man of 75 kilogrammes; that is to say, about 165 Ib, 
would require a surface of 116,250 square inches. Should 
he select the pigeon he will arrive at a result quite dif- 
ferent, because the pigeon being heavier than the swallow 
has a surface relatively smaller. According to this type, 
he would arrive at the conclusion that only 20 metres of 
surface, or 31,000 square inches, would be requisite for a 
man of the same weight. Were we to arrive at our de- 
terminations from some of the butterfly tribe, whose wings 
are so prodigiously expanded in comparison with their 
weight, we should arrive at results so much in excess of 
these dimensions that the construction and manipulation 
of the apparatus would be impossible. On the other 
hand, it would not be fair to assume from the foregoing 
law that the heaviest-winged animal, having the least 
surface, ought in return to possess the greatest force; for 
we know that the muscular power of insects is out of 
all proportion to their size, and we also know that 
for soaring and gliding against a breeze, and for rapid 
descent, weight is a necessity. The first recorded and 
scientifically-based attempt to connect plane surface 
and weight in relative proportion to one another is that 
patented by Henson in 1842, Itis true that it was gene- 
rally reported at the time that one Icarus had made a tole- 
rably successful attempt, which, unfortunately for himself 
and posterity, culminated in his death by drowning, through 
the jealousy of Phcebus; a novel way of throwing cold 
water upon a scheme, certainly. Jesting apart, however, 
Henson’s plan was the result of a conversation between 
Henson himself and Stringfellow, at the residence of the 
latter in Somersetshire. Mr. Brearey cautions his readers 
against coming to any conclusion from reading the descrip- 
tion of this machine, which appearsin a work called “Astra 
Castra,” but refers them to another source instead. 

He then proceeds to give a careful history of the experi- 
ments Henson and Stringfellow, and finally Stringfellow 
alone, conducted, and how they culminated in the machine 
which the latter gentleman exhibited at Sydenham last 
June. We will not follow him through his narrative, but 
rest content in referring such of our readers who are in- 
terested in the subject to the paper itself. The opinion of 
Mr. Stringfellow’s machine which we expressed in our 
account of the Exhibition was that the model was the 
nearest approach to practice then shown. The article is 
accompanied by illustrations showing several plans for 
aérial machines. The same magazine also contains articles 
on “ True and False Flint Weapons,” by Mr. N. Whitley, 
C.E., and “The Planet Mars, in February, 1869,” by Mr. 
Richard Proctor, F.R.A.S., both of which are interesting. 

The “ Fortnightly Review” has an article on the Suez 
Canal, from the pen of Captain J. Clerk. Besides giving 
a good description of the works, and the means employed 
in executing them, the author carefully describes the topo- 

phy of the traget, so to speak, and gives many interesting 
facts in the early history of this and other canals in the 
Isthmus. There can be little doubt that at some very 
remote period the waters of the Mediterranean mingled 
with those of the Red Sea. This is clearly shown by the 
configuration of the country, coupled with many evident 
indications, such as the presence of the relics of marine 
fauna found at considerable distances inland. It has been 
argued from the fact of these fauna of the two seas being 
different from one another, and never having as yet been 
found together, that the union of the seas cannot be 
positively asserted as having once existed. But this is not 
a convincing proof, for, from the appearance of the Isthmus, 
it seems probable that at one time one of the main branches 
of the Nile swept over the depression now called El Wady, 
or as Captain Clerk spells it, El Ouady, and thence passing 
into Lake Timsah, divided its volume of water into two 
branches, The fresh water, thus distributed, would have 
constittited a barrier sufficient for the separation of the 
fauna of the two seas. M. Le Pére, who was the engineer 
employed by Bona to survey this part of Egypt with 
the sattie object—the construction of a canal—gives an 
ingenious reason for his opinion that at one time the two 
seas were united. He said that none of the ancient 
monumetits of the Thebaid gave any indication of the 
existence of the cartel in Egypt, while so Leo animals of 
less importatice were depicted, and from this fact he came 
to the conclusion that the first introduction of the camel 
from Asia took place after the formation of the Isthmus. 
This argument is very ingenious, but we think scarcely as 
satisfactory. 

It also seems 
historic times, 
of salt-water lagoons. 
ae ee marshes, would have thrown an immense 
obstacle in the way of navigation. Otherwise we cannot 
conceive how the E a e admittedly of a very 

sation, 


bable that the communication during 
it existed at all, only existed in a series 
These shallow waters, with their 


e of Art see the value of such a 
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testified to their of its value by improvi d 
opinion ¢ j e ving an 
pertnaenty eat bay 


y the passage.- At a subsequent 


period, variously stated at 1300 ».c. and 617 8.6. 
when the Egyptians clearly saw the importance 


opening out a navigable highway between the Red 
Sea _ the Mediterranean, the idea was not to enter 
upon the task of cutting a canal directly from sea 
to sea, but to take advantage of the Nile, as far as its 
course favoured the route, and then to join it with the 
Red Sea by means of a canal, The project was much 
delayed in its execution, but when finally carried out the 
canal was much used by trading craft; in fact, when 
Herodotus visited Egypt, somewhere about 450 3.c., he 
described fs as hoy = ef — of st 

Since then the subject undergone man oe. 
The Persians, Greeks, and Romans iti turn "a¥ their 
attention to it, but at the time of the Arab invasion, A.D. 
639, the canal no longer existed, Subsequently, in a.p. 
649, Omar was induced to allow the canal of the Pharoahs 
to be restored, in order to supply Arabia with provisions ; 
and it remained in a navigable condition till 767, when it 
was filled up by the Caliph El Mussour Abool Khadur, for 
the purpose of starving the population of Mecca and 
Medina. 

In comparatively modern times many men of talent and 
genius gave their attention to the cabteet ; and in 1798, 
when General Bonaparte was in Egypt, his practical mind 
at once recognised the importance of such a water com- 
munication between the seas. He himself was the first to 
discover the traces of the ancient canal of the Ptolemies ; 
and apropos to this part of the subject, Captain Clerk 
points out that these remains of the embankment are from 
12ft. to 20ft. high, thus proving, “ perhaps more conclu- 
sively than any other argument, that the drifting sands of 
the desert are not so destructive and overwhelming as has 
been supposed.” As soon as he perceived that such a canal 
had already existed, Bonaparte appointed a commission to 
inquire into the practicability of excavating a passage across 
the Isthmus. The above-mentioned M. Le Pére was one of 
the members of this commission; and, if we can trust to 
fame, he appears to have been the leading man among them. 
The country at that time was naturally in a state of great 
disturbance, and, as a consequence, the survey was not so 
carefully and satisfactorily carried out as might have been 
wished. The determination arrived at was that the level 
of the Red Sea was more than 30ft. above that of the 
Mediterranean, but that this obstacle might be overcome 
by the construction of a canal witha series of locks. Bona- 
parte was not to be discouraged bysuch a trifle as the diffe- 
rence of 30ft. between the two sea levels; but before he 
could take any active steps he was recalled to fill the highest 
duty in the state. But his last words to Monsieur Le Pére 
were characteristic of the man :— Hh bien, la chose est 
grande! publliez un mémoire, et forcez le gouvernement Tur- 
que a trouver, dans V'exéeution de ce projet, et son intérét, et 
sa gloire.” 

For many years after this, although the project was never 
allowed to rest, the enterprise necessary for the carrying out 
of so vast a scheme was not forthcoming. Several French 
engineers brought forward schemes more or less practical, 
and a M. Talbot suggested that a large navigable canal 
should be made between Suez and Cairo, crossing the Nile 
at Cairo on an aqueduct, and thence continued on to 
Alexandria. In 1846 M. Bourdaloue carried out two 
surveys of the country, first from Suez to Tineh, and then 
from Tineh to Suez, and from them ascertained the 
important fact that the difference in level between the two 
seas was so insignificant “ that it became evident that the 
current in any canai which might be formed to join them 
would be so slight as to render unnecessary the facing of the 
embankments, except in certain portions near the Red Sea 
embouchure.” Several years prior to this discovery M. 
Ferdinand de Lesseps had commenced to give his attention 
to the matter, and being a man of immense perseverance 
and energy, he had from the first a settled conviction that 
the scheme was practicable. How, by his infiuence with 
the Vice-regal family, he obtained a concession in Egypt, 
and how he made overtures in turn to the British and 
French Governments, only to be denied by them both, and 
how, in spite of all opposition, M. Lesseps has nearly 
completed his task, are so well known to our readers, and so 
fully stated by Captain Clerk that we need scarcely occupy 
space by repetition. 

The author informs us that on the 15th October, 1868, 
out of the original total to be excavated and dredged of 
96,938,066 cubic yards, there remained 29,775,850 cubic 
| yards to complete the undertaking. The present monthly 
| out-turn of the dredging machines insures the completion 
| of the canal by the time named by the engineers and con- 
tractors—namely, the Ist October, 1869. The chief part 
of the remainder of the article consists of a description of 
the machinery and of the harbour works in connection 
with the canal ; but as we have already fully described 
the machinery, the chief features of the work, we 
need do no more than refer such of Sour readers who 
wish for further details to the article in the “ Fortnightly 
-Review.” 

“The Student” has a description of “ Carclaze, an old 
Cornish Mine,” written in a popular stvle, by Professor 
Church. He also describes the working up of the tin ore 
and china clay, which are both procured from the same 
source, The new magneto-electric machine, brought out 
by Mr. Browning, is also illustrated and described in the 
same magazine. This machine consists of two permanent 
magnets, each of which is bent into a circular form, so that 
its poles nearly approach and actually face each other.. The 
armature, which is of soft iron, covered with instilated 
copper wire wound lengthwise, is caused to revolve with 

t rapidity by means of a modification of Watts céle- - 
rated sun-and-planet motion. The ends of the’ insulated 
wire on the armaturé are connected with two brass balls, 
and a commutator controls the connection in such a manner 
that all the positive currents are sent to one ball and all 
the negative to the other. Two armatures are ee 
with each machine—one containing 4 few yards of thi 
insulated wire, and the other covered with a greater length 
of exceedingly fine insulated wire. The former is known 
as the quantey ‘ effects analogous to 


those nied an the second, 
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which is the intensity armature, imitates an electrical 
machine in its action. 

“The Materials of our Universe” is the title of a well 
written article in “ Fraser's zine.” The author, after 


pointing out that we are ly in any way indebted to 
the me for information ing the constitution 
of the other planetary bodies, ive an aecount 


proceeds to 

of the use of the spectroscope, and he does hin s style which 
will at once explain the mysteries of that wondrous little 
instrument to a beginner in the study of science, or to any 
mere dilettante among his readers, With regard to the 
application of the spectroscope to astronomical observa- 
tions, the writer says :—“ It has long been known that, on 
earth, the interruptions in the solar are unchanged by 
reflection, even from an i surface. If, then, the 
— of the planets are not faithful reproductions 

that of the sun, the difference must be due to a 
diversity of elementary constitution—and probably in 
the quality of the surrounding atmosphere. The moon, 
thus interrogated, ‘ takes up the wondrous tale’ in accurate 
repetition, according with the absence, or rather the 
extreme tenuity, of atmospheric covering. Venus, too, 
shows no deviation. But it is otherwise in Mars, Jupiter, 
and Saturn, the light of each of which indicates a some- 
thing which would probably not be visible in the terrestrial 
spectrum viewed from a corresponding distance, and which 
leads to the impression that their atmospheres, though in 

neral character similar to our own, contain elements not 
identical with those which surround our globe. Who 
knows that in these peculiarities may lie their special adap- 
tation for the presence of vegetable, animal, and even 
rational existence?” “Macmillan” has an article on 
“Recent Solar Discoveries,” from the pen of Mr. J. 
Norman Lockyer, whose name alone is a sufficient 
guarantee of the value of what he writes. The paper in 
question gives 2 history of the observations made 
of the red prominences on the sun from the time 
—162 years ago—when a Captain Stannyan wrote 
to Flamsteed from Berne, telling him how that the 
sun’s “getting out of his —- was preceded by a blood- 
red streak of light from his left limb, which continued not 
longer than six or seven seconds,” to those so satisfactorily 
carried out last year. We have recently gone fully into 
the question in our own columns, therefore we shall abstain 
from more than calling attention to Mr. Norman Lockyer’s 
article, and recommending it to the perusal of those who 
take an interest in the constitution of the sun. We look 
forward with much pleasure to the publication of a further 
communication promised by the same author. 

We propose to continue our notice in our next number. 





A Synopsis of the Patent Laws of Various Countries. By 
ALEXANDER TOLHAUSEN, Ph.D., Translator at the Patent- 
office. London: Triibner and Co. 

Weare very frequently applied to by enterprising inventors 

among our readers for information respecting the rules laid 

Fes, the Patent-office of this and other countries. It is 





always a source of pleasure to us to have an opportunity of | 
imparting information to any one who may require it; but | 
for the future we think we cannot do better, in the cases | 
we have cited above, than refer our questioners to the | 
modest litile handbook by Dr. Tolhausen. As far as we 
can see, it contains, in a condensed form, all the necessary 
information respecting fees, documents required, dis- 
claimers, prolongation, infringements, jurisdiction, and 
legal proceedings, &c. &c., together with references to the 
Acts and ordinances themselves. An eager inventor can 
now ascertain, in a few minutes, the entire cost of patent- 
ing his invention in every quarter of the globe. 


The Runcorn Bridge. Photographed and published by Ropryson 
and Tuompson, Church-street, Liverpool. 

WE should not wish it to be understood that we intend 
to include photography under the head of literature, but 
in the present instance we think we are justified in noticing 
Messrs. Robinson and Thompson’s work as rather a con- 
tribution to the library of an engineer than to his portfolio. 
Photography is every day becoming a more and more useful 
means for the reproduction of engineering subjects; and in 
the “Runcorn Bridge” the publishers of the photo- 
graphs before us have a pitce de resistance which 
cannot fail to afford them plenty of employment. The 
volume of photographs when completed will contain 
twenty-five fine views of the bridge in various stages of 
construction, fromthe commencement of the work to the 
present time. Such of them as we have before us are 
remarkably good, and if we are to judge of the appearance 
of the complete work from them, we have no hesitation in 
pronouncing strongly in its favour. One view especially is 
much to be admired. It represents two completed spans 
and another in the course of erection, with all its confusing 

niment of scaffolding. In the distance is the low, 
flat shore of the Cheshire side, while overhead the sky is 
filled with gloomy, lowering clouds, well matched by the 
sombre colour of the smoothly-flowing river below. The 
views are on paper, and are well suited for framing. 
We believe they may be had singly if desired. 











THE LATE PRINCIPAL FORBES. 

Wuen the year 1868 was in the very act of passing away 
there went with it a distinguished man of science of the 
most sterling type of such men. James David Forbes 
for many years Professor of Natural Philosophy in the 
University of ———_ and latterly Principal of the 
United College, St. Andrew’s, was so well known to all 
true cultivators of science throughout the globe—both for 
the large amount and excellent quality of his work—that 
it seems almost superfluous to state his claims. 

At a very early age he was appointed to the chair of 
Natural Philosophy in Edin and although the pro- 
priety of his appointment was questioned at the time, there 
can now be no doubt that the patrons made the best pos- 
sible selection, for, as a r of science, Forbes has 
seldom been equalled, and never surpassed. The 
sion produced his pupils was the result, not of 





his own scientific power, which was v but of 
Chi: white chasnste of the maou. i 


of expression, 
out fault. Nay, such scrupulous attention 


he to 
matters too o! ie ceekeed Genes in 
élocution from no a teacher than the illustrious 


Siddons. But if it was a great boon in itself to listen to 
such language, the matter was, if possible, more excellent 
than the manner. The wine was worthy of the chalice 
which held it. He presented the truth to his pupils in the 
clearest possible form consistent with a full ose accurate 
statement of the facts of each case, In his varied and ad- 
mirable lectures it was neither his duty nor his wish to 
arrest the attention and tickle the ears of a miscellaneous 
audience, but rather to instruct the minds of the rising 
generation. 

Nor was the body of truth which he produced at all dis- 
torted or defo by his own individual views. He was 
able completely to separate the explorer from the teacher; 
and when he emerged from his Riboratdry into his class- 
room he was no longer the discoverer of new truths, but 
the teacher of truths new and old, each in its proper place. 
In all this he exhibited a strictly just and conscientious 
mind, avoiding that error to which explorers who are also 
teachers are peculiarly prone, and in virtue of which the 
best explorers are often the worst teachers. In fact, Forbes 
was not only a man of science but a philosopher, and was 
valued and venerated by his pupils accordingly. They left 
his class, not only with a large stock of well-digested in- 
formation, but with those habitsof accurate thought which 
are most fruitful when eugrafted on a physical stock, A 
contempo has suggested that his manuscript lectures 
ought to be published; and we are sure that men of science 
would benefit much from their perusal, while the readers 
of this journal will eagerly look out for his admirable re- 
marks on the strength of materials used in building and 
the various modes of construction. 

Of his subjects of original research we may mention 
four. He was the first to prove the polarisation of heat. 
It was then a doubtful point whether obscure rays were 
not physically different from luminous ones. Forbes settled 
the question by showing that they were not; and it is now 
generally recognised that the only difference between the 
two kinds of rays is one of wave-length. 

Again, he was the first to investigate the laws of glacier 
motion. When he showed that a glacier moved like a 
viscous body he merely stated a result of observation—he 
did not enunciate a new theory. It is possible that this 
result may be due to more than one cause, And as a con- 
tribution to this theory, Forbes has, we believe, succeeded 
in proving that the interior of a large block of ice is some- 
what colder than the surface—just as the interior of a large 
mass of sealing-wax, the surface of which is melting 
away, is somewhat lower in temperature than the melting 
point of that material. 

Meteorology was another subject upon which Forbes be- 
stowed much time and skill. His report on the subject to 
the British Association—as well as his original memoirs— 
bear the impress of much thought and originality. It 
is needless to say that he was not a weather prophet— 
maintaining that, in the present state of the science, we 
must sow before we can reap. 

Lastly, we would instance his very valuable experiments 
on the conductivity of iron with regard to heat, suggested, 
we believe, by a remark of his own that substances rank in 
the same order whether as conductors of electricity or of 
heat. We believe that Professor Tait, his successor in 
Edinburgh, contemplates the extension of these experi» 
ments. Nor could they fall into better hands. Let us 
hope that some one will, ere long, undertake to write the 
life of a philosopher who may be justly described as one 
of the great and good. i 





ENGINEERS IN THE Navy.—There will no longer be an Engineer- 
in-Chief to the Navy in succession to Mr. Lloyd, C.B.; but Mr. 
James Wright will in future be the confidential professional 
adviser to the Shipwright Department on all matters connected 
with steam, and Mr. Murray will be inspector of the different 
factories. 

THE MONTREAL STEAMERS.—We understand that the Montreal 
Ocean Steamship Company have taken a step which will power- 
fully contribute to the settlement of Canada. They have con- 
tracted with an eminent Clyde builder for the construction of two 
new steamships, to be called the Norway and the Sweden, and, as 
soon as they are completed, will place them on the route between 
Liverpool and the European continent, as freight and passenger 
feeders to their American line. We further learn that the new 
steamship Prussian will be ready to take Ker place on the Liver- 
pool line by the end of the present month.—Liverpool Mercury. 


McLintocn’s PATENT METALLIC PACKENG.—A somewhat novel 
form of metallic piston-rod packing is being introduced to the 
mechanical world by Mr, F. Tuxford, of 110, 
Cannon-street. It consists of rings made of 
alternate layers of linem and india-rubber 
cement, the whole being compressed in @ 
powerful apparatus. ie rings are lined 
with copper firmly united by claws with the 
| linen. The rings are dense, elastic, and 
j possess many of the best characteristics of 
a good ing. We are informed that 
they will last five months in locomotive 
and twelve to eighteen months in stationary 

work, and we see no reason to doubt 
the assertion. We give a cross section of one ring in the annexed 
cut. 

SocreTy oF ENGINEERS,—At the first ordinary meeting of this 
Seciety for 1869, Charles Julian Light, Vice-President, in the 
chair, the names of the council and officers for 1869 were 
announced, viz.:—F. W. Bryant, President; W. Adams, C. J. 
Light, Wm. Naylor, Vice-Presidents ; J. H. Adams, B. Fothergill, 
R, Harris, J. Hendry, E. J. Leonard, W. G. W. 
Stevenson, and G. Waller; A. Williams, Hon, Sec.; P. F. Nursey, 
Auditor; George W. Harris, . The Society’s accounts 
for 1869 were read. The names of the candidates for election were 
announced, viz.:—Alfred Rubery and Charles C. Gibbons, as 
Associates. Premiums for 1868 were presented to Dr. Edward 
Callen for his papers “‘ On the Surveys of Proposed Lines between 
the Atlantic and Pacific Oceans,” ‘‘ The Panama Railroad,” and 
the ‘‘ Darien Ship Canal;” to Mr. Sydney. A. Reade for his paper 
‘*On the Sewerage Works at Redhill;” to Mr. Arthar Rigg for 
his 47 **On the Screw Propeller.” Frederick William Bryant, 
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his inaugural ad 
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ON ELECTRICITY AND THE CORRELATIONS OF 
ELECTRICAL FORCE. . 


By Desmonv G. Firz-Gera.p. 
No. V. 


I will now recapitulate some of the experimental facts 
and theoretical principles considered in the previous 


articles, 

It has been pointed out that what is commonly designated 
“force,” in the broadest sense of the term, is, like 
matter, indestructible, and that all the various modes of 
force are cortelative, are reciprocally convertible, and may 
be expressed in terms of each other. From this it is an 
obvious deduction, that if electricity be a force, it must 
have a calorific and a dynamic equivalent, and be con- 
vertible into other forms of force; whereas, if electricity 
be not itself a force, but an element associated with variable 
quantities of energy, the heat or work produced by con- 
version in the passage of a current will be independent 
of, or may vary in a different ratio to, the quantity 
of electricity dynamically in action, but will be pro- 
portionate to the quantity of force or energy associated 
with this electricity and actually disappearing. And in 
the latter case the electricity itself is clearly not conver- 
tible, but is analogous to a mass projected through a re- 
sisting medium or against a target, becoming gradually or 
suddenly divested of the whole or a portion of its potential 
work. 

The separation from oxygen of the primary electro- 
positive, carbon, by the ‘agency of the plant growing in 
sunlight, has been glanced at: we have seen that elec- 
tricity passes from earth to the organs within which the 
decomposition is effected. The phenomena which here 
occur may be regarded as the converse of what takes 
place in the voltaic battery. By reoxidising carbon, 
thus separated or “reduced,” we can reduce from 
their analogous combinations with an  electro-negative 
the metals zinc, iron, copper, and other electro-positives. 
The quantity of force or potential energy stored 
up in these elements is, for a given weight, directly 
proportionate to the degree of affinity for oxygen, 
and jnversely as the equivalent weight ; or, in other words, 
the quantity of heat evolved in the combustion of an equi- 
valent is proportionate to the affinity of the element for 
oxygen. 

We have further seen that, in electro-statics, what is, 
according to our view, correctly termed “ quantity” of elec- 
tricity, 7. ¢., electricity, as distinct from electrical force, is 
measured, other things being equal, by the product of the 
area of surface charged into the “tension” to which it is 
charged ; and that, if the quantity of electricity be con- 
stant, the tension varies inversely as the area of surface 
charged. Conversely, what is expressed as “tension” is 
measured, ceteris paribus, by the quantity of electricity 
accumulated upon the unit surface, or by the “ electro- 
motive ” force—varying as the number of alternate cells in 
a battery—under which the charge is accumulated. Thus 
the “tension” is as the square root of the static force, 
meastired as an attraction, acting from the unit of surface. 


lated upon conductors, and also(in the absence of effects due 
to inducteous charge), the quantity of electricity held bysuch 
conductors over and above their normal equivalent are 
both correctly measured, other things being equal, by the 
product TS, the latter quantity of electricity cannot in any 
case, I maintain, be increased or diminished otherwise than 
by conductive passage, or discharge, to or from the surface 
of such conductors: in other words, this quantity is con- 
stant so long as the conductor is insulated. And it is 
under the action of an inductrie charge only that the 
former quantity can be at all affected. But it is evident 


from the equation for quantity (Q = T>) thatthe “ten- 


sion” varies directly as the “length” of dielectric, or the 
distance interposed between the surface charged and its 
“opposing surface.” It is therefore only when / is con- 
stant that Q, the quantity of electricity accumulated, and 
T S—a product which has sometimes been erroneously sup- 
sed to measure in all cases both this quantity and also 
the quantity of electrical force in action—vary in the same 
ratio. If it be assumed that the electricity accumulated 
upon a conductor can, like T, increase or diminish in 
proportion to /, whilst the conductor remains insulated, 
then it can be understood that the fact of Q and TS vary- 
ing sometimes in the same ratio should, primd facie, be 
made the foundation for a view which has become exten- 
sively prevalent, and which I have undertaken to disprove, 
viz. : the hypothesis upon which electricity and electrical 
force are confounded, or regarded as identical, and the ma- 
terial existence of electricity is denied. In this case, how- 
ever, the value T must be taken as expressing the electrical 
force acting from the unit of surface. ‘But it has been 
shown that T and its dynamic equivalent E are artificial 
values, varying as the square root of the intensity of the 
electrical force in action.* Thus when a given quantity of 
electricity is distributed wpon a double surface—as when a 
charged sphere is brought into contact with a similar 
sphere in its normal condition—the quantity of electricity, 
measured by the product TS, remains unchanged ; but 
the total quantity of electrical force in action, measured by 
T? S, is halved—exactly one-half of the potential work or 
energy stored up in the charge having been converted into 
heat in the disruptive discharge, or process of conduction, 
from the charged to the uncharged sphere. 
From these considerations alone it is sufficiently evident 
that, in electrical phenomena, two quantities or values, 
varying in different ratios, are involved. The fact of the 
existence of electricity, as distinct from electrical force, 
does not, however, rest upon this evidence alone : it is in- 
deed forced upon the investigator at every step. We have 
seen that the same quantity of electricity is evolved by the 
combination with a given electro-negative of an equivalent 
of zinc or of potassium, and this, moreover, under condi- 





* The distinction should here be noted between “quantity of electrical 
force,” or potential work, and ‘‘ intensity of electrical force,” a static value, 





The former is proportionate, other things being equal, to T? S = T Q, the 
latter to T?, 


Now although the quantity of “free” electricity accumu- / 
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tions in which the quantity of heat due to the chemical 
reactions taki slas, or the quantity of electrical force 
corres ding to this heat, varies in either case within 
wide limita The experiments we have made with these 
metals have been designed mainly to illustrate, from the 
points of view both of electro-statics and of electro-dyna- 
mics, a general law which has been verified in the case of 
most other metallic elements, and which probably applies 
to all elementary bodies, with the exception 


viz, : that “an equivalent of any element, in combining 


with a given body pene oy to it, liberates the same | 
na 


quantity of electricity.” t, in fact, is termed the 
“ chemical equivalent,” “equivalent weight,” or “combining 

portion” of a body, in contradistinction to its “atomic 
weight,” is that weight which is associated with, or which 
by combination evolves a constant quantity of electricity. 
Equivalents of platinum, copper, zinc, and potassium are 
of very different value as electromotors, yet they are each 
combined, in their metallic state, with the same quantity 
of electricity. The value of a metal as an electromotor, or 
positive element of a voltaic couple, is, theoretically, and 
also generally speaking, commercially, proportionate, not 
to the quantity of electricity associated with a given 
weight, but to the quotient of the calorific equivalent by 
the atomic weight ; in other words, this value, for an 
equivalent of any metal, is as the calorific equivalent. The 
practical value of an electromotor is in fact its capacity to 
produce, not electricity, but electrical effect or work ; and 
the dynamical or calorific value of any quantity of elec- 
tricity is as the quantity of energy stored up in it, or the 
electrical force which we have to cofrelate with the various 
other modes of force. 

To continue what we may term the commercial illus- 
tration of the subject—those who speak of the conversion 
of electricity into heat or work cannot be aware that elec- 
tricity itself is as cheap as, in the abstract, aqueous vapour 
may be said to be. A gramme of steam. at a tension of 
four atmospheres has certainly a dynamical and a money 
value ; so, we may say, has the B. A. (1864) unit quantity 
of electricity at the tension 4(in B. A. units), since it has 
stored up in it 2038°4 kilogrammetres of work. But what is 
the value, in the same sense, of 1000 grammes of aqueous 
vapour at the tension of 9 mm. of mercury (i.¢, the 
tension at about 10 deg. Cent.—the mean temperature 
at London), or of 1000 units of. electricity even at the 
very appreciable tension of ;,)5;5th? The question admits 
of being answered. The value (we do not say the cost) of 
the steam which could be obtained from 1000 grammes of 
water maintained at the temperature of 10 dey. would be 
practically nil, the value of the electricity would be one 
thousand times less than that of one unit of electricity at 
the unit tension, or 5096 gramme-metres of work, pro- 
vided always that the increase (from 1 sec. to 1000 secs.) 
of the time necessary to effect this work were of 
no moment. Now, by the expenditure of the same amount 
of work we may obtain indifferently one million or one 
hundred million units of electricity; and by the expendi- 
ture of one gramme-metre we might, at least theoretically, 
obtain the same enormous quantity. So that, if electricity 
could be converted into heat or work, as supposed, the 
problem of the perpetwum mobile would be definitely solved. 

We may now sum up the results of our experiments in 
the concise form of a series of equations, which, when gene- 
ralised, may be conveniently applied in further investiga 
tions. It has been already pointed out that these experi- 
ments were devised that the results in question might be 
equally applicable to electro-statics or to electro-dynamics, 
and might thus enable us definitely to correlate the various 
modes of force involved in these two great branches of 
electrical science. The interrupted or intermittent current, 
by means of which a certain number of static charges 
were, in each case, meted out in the condenser, can, 
in fact, be measured upon the galvanometer; and the 
quantity of electricity passing in a given time will 
be indicated precisely as though the current were con- 
tinuous, Applying the principle of the conservation of 
force, we may directly compare the quantity of energy 
converted into heat or work, in the production of this 
current, with the quantity of energy stored up in the static 
charges, measured, as we have seen, by means of the con- 
denser and electromotor. For the principle in question 
clearly indicates that the same quantity of heat or work is 
always produced by combining an equivalent of a given 
metal with one of a given electro-negative, or by substi- 
tuting, in combination with a given electro-negative, 
pS get of one electro-positive for another asso- 

i with a less quantity of energy, provided that 
the energy which may become Prec gM (as in Q T) 
is wholly expended or converted into heat or work. 
We know, therefore, that in the process of charging, and 
subsequently discharging, the condenser, in Experiments 
6, 7, 8, and 9, until one gramme of the res 
constituting the electromotor was consum 
the same total quantities of energy converted, or of heat 
and work, as were obtained in Experiments 2, 3, 4, and 5. 
The duration of the contacts being equal, the intensity of 
the intermittent current will be proportionate to the pro- 
duct of the mean “ electromotive force” (E) in action, the 


capacity ( 7) of the condenser, and the number of charges 
(3) communicated to it isa given time. Since both ; 
and Q= Et 9 are constant when one eguivalent of the 
ae & sapent & case; the total time, 4, or the 
duration of the current, will then be proportionate to 
a and, if we make . constant, then E @ will be a con- 
n 


ive metals 


stant quantity, or Et, and 8 =4 The maximum valu 
of the intermittent current to the condenser is found 


- experiment to be one-fourth of that of a current to 


from the same electromotor through an equal condtictive 


Now we might assume that the quantities of | 
charging 


resistance. 
work effected or of heat produced in and in dis 


* 


oxygen, » 


we obtained | E 





charging the condenser would be equal, since the actions 
are converse ; but we have is tee meee of readily 
proving that this is the case. We may so arrange the 
galvanometer that the discharge current, as well as the 
charge current, may pass in the same direction through the 
coil of the instrument. maximum galvanometrical 
indication then obtained will be equal to one-half of that 
produced bg current to earth (or to a condenser main- 
tained at zero of tension) through the resistance inter- 
between the electromotor and the condenser. This 

+ indicates, moreover, that the mean difference of ten- 
sions under which the charge and a currents are 
produced must be equal to half the difference of ten- 
sions between earth and the pole of the electromotor ; 
or—calling E the electromotive force of the 
latter, unopposed by any force tending to act dynamically 


in a contrary direction, oe, since, a8 will be seen. the 


difference of tensions between earth and the insulated pole 
of an electromotor—of which one pole is connected to earth 
—is the measure of what is termed the “electromotive 
force” of the electromotor; and since, by Ohm’s law, 


i= -t or the intensity of the current, or quantity of 


electricity passing in a given time, varies, when resist- 
ance is constant, as the electromotive force. The same 
conclusion might be arrived at from the fact — stated 
above —that when an equivalent of a metal is electro- 
lytically combined, or. when Q is constant, E  be- 


comes E » when ® becomes 29; for experiment shows that 


the minimum time necessary to oxidise an equivalent by 
charging and discharging a condenser is four times that 
which is necessary when the current passes to earth through 
an equal resistance, and the electromotor is acting to charge 
the condenser during one half of this time. 

Let H =the number of calories (or the equivalent of 
heat + work) produced by the electrolytic combination 
(with a given acid radicle, such as SO,, NO,, Cl, &c.) of 
one gramme of the metal constituting the electromotor. 

N = the equivalent number of this metal. 

C = its calorific equivalent. 

¢ =the number of calories produced by the combina- 
tion with a given acid (anhydride) of an equivalent of the 
oxide of this metal. 

C’= the calorific equivalent of the electro-positive body 
evolved, and replaced in combination by the metal consti- 
tuting the electromotor. 

e’ = the number of calories evolved in the combination 
of the oxide of this body with the acid (anhydride) from 
which such oxide may be separated. 

= time necessary to effect the Sastoetstte combination 
of one gramme of the metal constituting the electromotor, 
when a continuous current to earth takes place through a 


a given conductive “ resistance” (z = ! ) 


x = the latent heat of an equivalent of oxygen in the 
gaseous state (unknown.) 

W = HN = work done, or the dynamic equivalent of 
work done + heat evolved, by the combination of an 
equivalent of the metal constituting the electromotor. 

Q = one equivalent of electricity, or the quantity of 
electricity evolved in the combination of an equivalent of 
a metal with a given acid radicle. 

E = the “ electromotive force” of a given electromotor. 

T = the static “tension” of a charge. 

F = the intensity of the electrical force (commensurate 
with other modes of attraction or pressure) in action. 

Then, in our experiments,—- 

H—©& —xr+ o_ (fost ‘) —C—rt+ce—C+r—e, 
N N N : 
or, eliminating x 
_~C+e—C—d?¢. 
skis N 


> 





and HN=C+e—C'—t.... (I) 


It will be remembered that C measures the affinity of 
the combining metal for oxygen in the gaseous state; in 
similar manner H N measures the difference of affinities 
for an acid radicle. 


Now, when one equivalent of a metal is combined, 
E6@N=Q (constant), .. . . (II) 


therefore, E 6 = 2 (the quantity of electricity produced by 


the combination of 1 gramme), and calling n any given 
number, 


End=EO= 2. (ge ae 


We have seen (at the close of the previous article) that 
=; being expressed as E, and n 9 as 6, 
i el 
E* 9 = =H x 0:0017600, 
or that E* 9 and H vary in the same ratio, since () ni= 
9 (vide Equation X1). 


_ But it has been shown, in the present article, that 4 @ N 
2 required 2 order to — - equivalent of a metal 

y successively charging and discharging a condenser 
through a given resistance, and also that in this case the 
mean electromotive “force” in action is : Therefore, in 





combining 1 instead of N grammes, the tim 
csoupied fa both charging and di ing the condenser 





—and thus converting the whole of the potential 
into heat—will be 4 6° Riveed 


We have, therefore, taking both the charge and the dis- 


currents : 
(3)'s5(-Fagam) =n 
Taking the charge currents only, we have, as the quan- 


tity of heat resulting from the conversion of potential 
uray x the Seaoion 
E\?,,— E*jg,. H.. C+e—C'—o, 
(2) 20= age SF = St; ly) 


(these values being a t to the mean force in action 
multiplied by the time during which it acts.) 


And for the quantity of potential en: (heat or work) 
saved ‘ap in the stalls dhadiaan ta Ws tepatee ® canal to Es 
ie 
5 = 3) 


for the quantity of electricity passing, in either the charg 

or Gakaags current, during the time 26: 
E Q 
— =EBt<c = 
; 26=E y 

(giving a concrete value to v in Equation IIL.) 

and for the mean intensity of charge (or discharge) current: 

I =— —-=— Bi Be 
2 N26 
Now, 


_ E* —_~p—C +¢—C'—e’ 
Eto= Bygone l ice o—! . wy 
Therefore, 
Et 6 N= E ntgN=C +e—C—ce=HN (v1) 


(these values being again equivalent to the product of the 
mean force in action into the time during which it acts, 
or to F z.) 


Thus the value of E* 6 N measures the difference of the 
affinities in play within the voltaic cell. 


But, since E46 N= Qis a constant value, § N varies 
inversely as E, or 


1 
(Noe: 
N E 
therefore, when an equivalent of a metal is combined, 
EONS T =E=HN=W.. (VII) 
And 


9 
80= = as 
' N EN; 


roy es 


Therefore, (Equation IV) : 
(2)'se= 5 =7 ee 
2 2N 2 2N 
Expressing E* as F, 





VF 6 N= Q (constant) ; (VIII) 
therefore, when one equivalent is combined : 
EeoRy | aay | 
VES oy MIN = oy 
Again, FPON=BA=W, .....+.- CH 
F 
s1N=—= = —C' —¢, 
FON yr=vF C+e—C'—¢, 
if a, 
v~ng=VFe=x, 2... (&) 
and 
4 eee cae Pep 
(“) no=i ata... Ql) 


The quantity of electrical force or energy expended 
dynamically (R being constant) is evidently measured by 
t, in which ¢ is the time during which F acts dynamically, 
whilst the quantity of this force statically in action is 
measured by F S (8 being area of surface charged), though 


the dynamical value of FS ist t. 


The above equations will, I venture to hope, end in 
elucidating the correlations and the correct measure of 
electrical force acting to produce electrical effect. The 
nature and measurement of electrical force acting to resist 
electrical effect, or of electrical resistance, will be considered 
on a future occasion. 

In carefully reviewing what has been written, I find, 
besides some few typographical errors, several author’s 
mistakes in the first article of the series, which it is impor- 
tant to rectify. Thus for the equation printed f ¢*, f = 
s=W= St, read ft = s=Ss pts and for the head- 
ing of the last column in the second table given in the 


article in question, read “energy accumulated, = f° ¢ = 


2 
sy The values in the fourth table, in the same 


article, should be as follows :— 




















| " 
Units of dynamical force con- be am | Energy wn 8 
Time, verted into motion = mean through | Mulated =, 5 6 
time yf 4 
ED si (3) _ 

At the end of I sec. 4ft 4s 75 ¢ = 16 
ees duce. (Sm 4s) Asx 2tmiori 16s S$ tt= 64 
70d, saee,|(Fa 8s) +47X 34— 36,71 368 | 7% 3 t= 144 

|e 2 








And in reference also to a question raised in the second 
article, as to the position of iron in the electro-chemical 
series, the author has ascertained beyond any doubt that 
the purest iron is decidedly electro-negative in relation to 
zinc, 





THE Price or Rore.—Messrs. Garnock, Bibby, and Co., intimate 
in their circular, of the 15th inst., anadvance in the price of Manilla 
ropé of £2 per ton, 


* It will be seen that T, considered a8 4 function of dynamic force, equals 








$=: whilst, as a static value, T = B= VF. 


















uring it through a funnel 
into a deep glass jar. The 
coloured gas could then be 
seen leaving the bottle, 3 . 
filling the funnel, and accu- 
mulating in the bottom of the jar. The lecturer did not state how 
hecoloured the gas, but it appeared to be with vapour of bromine. 
Another good experiment having the same object in view consisted 

in placing a glass jar A, Fig. 2, filled with 
FIG.2 oxygen gas over a glass jar D, filled with 
carbonic acid gas. The gases were at first 
kept from mixing 7 means of a dise of 
plate glass, closing the bottom.of the upper 
jar by insertion at B. This disc was then 
P away so that the oxygen could rest 
upon the carbonic acid without any visible 
line of separation. A lighted candle was 
then moved up and down across the line of 
ge so that every time it dip 
below the carbonic acid it went out, but 
when raised again into the oxygen the still 
smouldering wick re-ignited. Thus the 
candle alternately went out and burst into 
brilliant flame. In addition to the above, 
the more ordi methods of showing the 
specific gravity of carbonic acid by weigh- 
ing, pouring over candles, and so on, were 
exhibited. Dr. Odling also showed how 
to get the carbonic acid gas ready made 
from bottles of soda water, how to collect 
it, and how to perform experiments there- 
with. 

He also showed some curious experi- 
ments with bisulphide of carbon, the vapour 
of which is much heavier than carbonic 
acid gas, and two and a-half times heavier 
than air. Iodine was dissolved in a large 

ballet il bottle of water, so as to colour the liquid 
brown, and then upon bisulphide of carbon ee Dy into the 
water it sank to the bottom, and rapidly abstracted the iodine, by 
which it wascoloured crimson. Itisapecularity of iodine that whereas 
it colours nearly all liquids brown, it dyes bisulphide of carbon a 
splendid violet-crimson. The lecturer also showed how a solution 
of iodine in bisulphide of carbon will float upon a heavy aqueous 
solution of common salt, and collect into t crimson globules as 
big as marbles. To show the weight of the vapour of bisulphide 
of carbon, he took a box about two feet long and four inches 
square, open all along the top so as to form a trough. A sponge, 
wetted with bisulphide of carbon, was placed at one end of the 
trough, and on placing alighted match in the other end the flame 
caught the vapour which had flowed to that extremity, and the 
fire travelled along the box till it caught the sponge. Next he 
showed how the vapour could be poured from one vessel into 
another much more readily than carbonic acid. He also exhibited 
the brilliant blue flame, rich in chemical rays, produced by burn- 
ing bisulphide of carbon in nitric oxide and in oxygen gas. Lastly, 
he wetted the top of a wooden stool with water, placed a beaker 
glass half filled with bisulphide of carbon upon the stool, and 
directed a current of air from a tube through the liquid in the 
beaker. The result was that the rapid evaporation of the bisul- 
hide of carbon froze the water, so that the stool could be lifted up 

yy raising the beaker glass. 

In another experiment he showed the curious effects producible 
ye bgp — L 7" ——- by the aye of on 
o' and sulphuric acid. In appearance the plumbago was 
wechenael. but upon heating some of the oxidised substance in a 
test tube it expanded to six or seven times its former bulk. A 
few grains of graphic acid, sent from Oxford for the experiment by 
Sir Benjamin Brodie, were then placed in a Florence flask, and 
heated over a Bunsen’s burner. They quickly expanded and 
swelled till they filled the whole flask with soot, and made it look 
as if lined with patent leather. Graphic acid is produced by act- 
ing upon plumbago with very powerful oxidising agents. 

Jan. 15TH.—THE CHEMICAL Rays OF THE SPECTRUM. 


On the above date Professor delivered the first Friday 
evening lecture of the session in the presence of a crowded 
audience, which filled the theatre in every part. Sir Henry 
Holland, Bart., F.R.S., presided, and Professor Huxley, the 
Chancellor of the Exchequer, and the Bishop of Oxford, were 
am ng the listeners. 

Professor Tyndall said that his earliest researches of any import- 
ance were upon the m tic properties of crystals, and their 


od jointly with and ° dag ge 
pursued jointly Professor Knoblauch, and led him to 
reflect upon the probable molecular ment of the atoms of 
Sorte toy te plctere to hist ine op Mende Gea tte 
as as he e in’ 

ssalesules enckitecture of. thn Ean dat ta feothar ts 
he wished to make radiant heat the agent, to hel; 
of more facts respecti the ultimate particles of. 
peg meow Bog hyaline” yy 
as ‘mo physics,” an ts gave him much 
pleasant work in a region inaccessible to the direct observation of 
the senses. In tubes he frequently submitted gases and 

to the action of radiant heat. Two or three menthe ego he-wined 
to know what occurred when com d gases and vapours were 
submitted to the action of mt light. He uently filled 
the tube with a va) » an pent ing Se ee 
till the beam was allowed 


made him think in some of 
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cone or cylinder of light from the electric lam 
t, and the tube looked em: 

, when faint clouds 
him some uneasiness, for 


to en 
gave 





and molecules, 


ht they shower down as liquid 
lecturer then passed common air from 
the tube A, 3, 
the dust and 


through powdered glass moistened with sulphuric acid. 
and purified air was then allowed to bubble through some nitrite of 
am Pat the bottom of the test tube D, and thus become 


i its 
luminosity. He found that the blue colour was seen so long only 
poche napa very attenuated. Soon after et ag Yael 
ance of the e: ment he sent an account of it to Sir _Her- 


schel, whose reply led him to eviginal 
comes, and toy So End out 0 little about these two standing idles 


colouring matter at all. They should remember that the waves of 
light speeding through the tube were very different from each other 
in size; therefore it is reasonable to su that as the cloudy 
particles form they are able to stop the little waves before they 
can stop the big ones. Now the blue waves are the shortest of 
the visible spectrum; hence, it would seem that these are first 
reflected by the excessively attenuated cloud formed of drops of 
liquid, , possibly, millionths of an inch in diameter. As 
particles grow larger other waves are intercepted, till the whole 
cloud becomes strongly luminous. The cloud in the tube was very 
sensitive to slight influences, for the warmth of his hand upon the 
tube would set up a kind of miniature cyclone in the mist. The 
light reflected by the blue cloud was polarised, for upon looking at 


5 





with the vapour of the liquid. The great experimental tube 





it through a Nicol’s prism, and rotating the latter, tions are 
found where the light from the 
cloud is quite quenched. 
tions pl age my light are in one 
plane y, the lecturer showed 
that when a plate of tourmaline is 
— in the path of a polarised 
m it transmits light when the 
vibrations are in a plane parallel 
a the wo the ones, but 
stops it when at right angles 
thereto, He then sent my from 
the electric lamp A, Fig. 4, first 
through a double convex B, 
ly, througha prism of I 
spar, mounted as shown at C. 
The doubly refracting crystals 
threw two circles of light A, B, 
Fig. 5, upon the screen, 

Professor Tyndall stated that 
these two circles of light looked 
just the same, yet they were 
polarised at right angles to each 
other. To prove this he held a 
square of glass with a slip of 
tourmaline u it in front of the 
lamp at E, Fig. 4. The image of 
the piece of tourmaline was then 
seen upon the scréen, but looked 
black in the circle A, Fig. 5, and 
white in the circle B. In the 








E, F, was about 5ft. long, and closed at each end with a flat disc of | 


glass, with brass ferule. Before the experiment the tube was 


exhausted of air through one of the stop-cocks G, by means of an | 


circle B, therefore, the light was 

larised in a plane parallel to the vertical axis of the tourmaline, 

But in A was polarised at right angles to the crystal. : : 
Having thus explained that the plane of polarisation of light, if 


air-pump. The pure air, charged with nitrite of amyl vapour, was | polarised at all, can be ascertained by the position in which it is 


then permitted to enter by turning the stop-cock H. After these | 
arrangements were complete it was possible to send at will a | 

werful cone or parallel beam of light along the axis of the tube | 
Fre | of light, but when he held it at right angles 


rom the condensers of the electric lamp K. 
The 
Tyndall sent a beam of light through the tube, and in a second or 
two afterwards a cloud formed at one end of it. The lecturer said 
that the cloud was formed at one end only, because the molecules 


at that end absorbed most of the energy of the waves of light, so | 


lights in the theatre having been turned down, Professor 


necessary to place a crystal of tourmaline, Professor Tyndall said 
that when he held the tourmaline el to FIG.S 
the blue cloud in his tube it stop every bit * 


the ray passed freely. The light emitted by the 
blue cond was, therefore, perfectly polarised in 
a plane at right angles to the beam emitted by 
the lamp. The light from the blue sky is also 
polarised. He went afew days ago to the top 


that they had little or no power to decompose the more distant | of Primrose-hill, and with a prism of Icelan 
length of vapour. He would prove this by reversing the position | spar examined the light from the sky and neutral 


of the tube, and placing the trans 
light, the result being, as they saw, theformation of a cloud at that | 
end also. The cloud, he said, had its brilliantly luminous appear- | 
ance b of the reflection of the light by the little particles of | 
liquid. For the same reason the track of a beam from the electric 
lamp could be all across the theatre, because the great quan- 
tity of dirt in the air reflected the rays. If no dirt or particles 
were present the line of light would not be visible outside its 
path, since pure space does not reflect light, and if spectators 
could view the heavens from above the level of the atmosphere 
the stars and planets would shine brilliantly before a background 
or black sky of pure ether. 
In the next experiment, instead of nitrite of amyl, he would | 
introduce into the great tube a mixture of nitrite of butyl, with | 
hydrochloric acid, and he wished to explain why the hydrochloric | 
acid is added. Trees and many tables are fed more by the | 
substances which they extract from the atmosphere than by those 
they take up from the soil. A good instance of this is seen in the 
mountain pines of Switzerland, where the strong, sturdy trees 
grow to a great size among barren stones and rocks, and the 
gnarled roots have much difficulty in getting a firm upon the 
earth. The carbonic acid gas of the atmosphere is mainly the food 
of the vegetable world. is gas is com: of two atoms of 
oxygen united with one of carbon, and it been demonstrated 
that light effects no decomposition in carbonic acid gas. Yet the 
waves of light beat energetically against the molecules of this gas 
and tend to decompose them. But let the green leaves of plants 
spread themselves out; they drink in the gas, take advantage of 
the incipient decomposition which the light has produced, and 
effect the complete separation between the carbon and oxygen. 











Thus am ition in the presence of sunlight. 
Now nitrite of batyl has no eee whatever upon hydrochloric 
acid till waves of light are tted to pass through the mixture. 
Nitrite of butyl is then posed in the presence of Be yeas 
chloric acid exactly the same that carbonic aci oe 
is decom in the = wes and light. As he 
permi the cone of rays from lamp to enter mixture 





mt end near the source of | tint clouds at the time that the sun was setting. 


He then found that the Jight from the sky was 
transmitted at one angle by the prism, but at 
another was quenched. The sky and clouds 
were differently polarised, for in his prism he 
could get a dark sky together with light clouds, 
and black clouds with a background of 
light sky. The greatest polarisation was at right angles 
to the track of the solar beam. The experiment in the tube proved 
that it was only necessary to have very small icles in the 
atmosphere to produce blue sky and the polarisation of the solar 
light. Still many difficulties surround the question, and Sir John 
Herschel had written to him to ask him what the particles were 
which reflect the light of the sky. If the angle were 76 deg. 
instead of 90 deg., water or ice particles might be supposed to pro- 
duce the effect. In fact, the more the subject is considered the 
more it is beset with difficulties. He would: now show them 
another tube filled with the bright white cloud already mentioned, 
and submit it to the action of polarised light. (This was done by 
placing a large Nicol’s prism at E, Fig. 3, between the condensers 
of the lamp and the tube.) The cloud in the tube had now the 
curious property of reflecting —_ right and left, but none up and 
down; in fact the cloud acted ually as a second Nicol’s prism. 
Upon removing the prism from the lamp and looking through the 
prism ata piece of selenite held between it and the tube, the plate 
of selenite exhibited colouring rings. The light from the cloud, 
therefore, was polarised in such a way that the plane of vibration 
of the ether was at right angles to the axis of the tube. Very 
possibly the phenomena of the colour and polarisation of the light 
¢ = 4 may be due to the slow formation or melting away of 
the clouds, 








SOCIETY OF ENGINEERS. 

INAUGURAL ADDRESS OF THE PRESIDENT Mr, F. W. Bryant, C.E. 
In taking my place for the first time as President of the Society, 
I thank you for the honour you havs conferred on me in selecting 
me your president, an honour which I greatly esteem, and hope, 
with the assistance of the council, and the co-operation of the 
members generally, that I shall be enabled to — out my duty 
to the satisfaction of all, and the advancement of the Society. It 
is now more than ten years since I joined this Society, and I have 
much to thank it for in enabling me to glean a great amount of 
information in the various —_t& of the engineering profession 
which I could not have obtained by my own practice alone. 
Therefore I consider a society like this is of great value to a young 
engineer, and in many cases to those who are seniors in the pro- 
fession. If a member attends md at our meetings, as he 
ought if he possibly can, I do not believe there is any paper read, 

or lecture given, from which he may not obtain some advan 
either from fos r itself, or by its causing him to think on the 
subject on whi the paper is written. Then there are our visits 
of inspection to the important works in and around London, 
which, I trust, may be extended to more distant localities, as 
occasion affords. These visits, excellent in p and effect, are 
most valuable to all the members who attend on those occasions ; 
observations, but from the re- 


for it is not only from one’s own 
present at the time on the 


marks of, and discussions with, those 


works actually in progress, that he who seeks to learn has ¢ 
opportunity of so doing. One of our older institutions, which hol 

& periodical meeting at the larger manufacturing towns, is an 
instance of the advantage of these visits, as there is no doubt that 


the large increase of its members is main] — this 7 
king e kindness 
received at the 


ment, I have much pleasure in remar 
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various works it has visited from time to time. Iam to 
say I can congratulate you on the advancement of the 
Society, both in numbers and position, 

Society we numbered but 127, and now the number of its members 
and associates is quadrupled, 

We have as honorary members many of those who take rank 
amongst the highest scientific men in the world; and as regards the 

bers and jates of our Society, we have representatives of 
every branch of the engineering profession. is searcely any 
part of the world where sngmnoesing ware are being carried out 
that some of them are not to found, working either as 
principals or assistants, 

True it is that since the last financial panic there has been con- 
siderable depression in our profession, owing to the want of 
confidence engendered by over speculation; but that can certainly 
not be the fault of engineers. Doubtless it is the duty of an 
engineer to carry out works as economically as ible; but there 
is another duty which he should be most careful of, and that is not 
to under-estimate the value of any work, as that will inevitably 
lead to confusion, 

Difficulties occur both at home and abroad which one 
could scarcely expect to have been foreseen; for after ajl an 
engineer is but a human being, though sometimes it seems as if he 
were expected to see beyond ‘‘ mortal ken.” I hope and believe 
that this depression will be gradually removed, and that we shall 
see engineering improvements increasing here and abroad, to the 
adva t of our profession and the benefit of mankind. I say 
to the benefit of mankind; for is it not to the drainage engineer 
that we owe the health of towns and agricultural improvements; to 
the railway engineer, quick transit, the removal of goods, and 
the opening up and civilisation of whole districts; to the dock and 
harbour engineer, the safety of the navies of the world, and so 
to all the branches of our profession, which tend directly or 
indirectly to the good of mankind in general ? 

And although there has been this depression, and men 
say ‘‘there is nothing more to be done in England,” Late f 
this must be wrong. Are all our towns properly drained, 
all our rivers bridged over, all the docks, harbours, piers, and 
ughthowen, defence of shores (much wanted in many places), 

water supplies and irrigations completed, all connectin 

lines of railways made? Are even the existing main lines perfect ? 
as recent accidents lead us to think that it will be neces- 
sary to have separate lines for passenger and goods traffic—in fact, 
some of the engineers are taking steps to secure the necessary 
ground; the utilisation of sewage properly done? Surely, then, 
with the return of public confidence in properly matured achemes, 
we may hope that engineers of Great Britain may find that there 
is yet something to be done in their native country. In and around 
London of late renee there have been many great and remarkable 
works executed, some not yet completed, and I can searcel: 
imagine a better school for engineers, if they have properly studi 
the different important engineering operations that have been 
carried out, Many of these works will mark the present era of 
engineering for generations to come. Take, for instance, that 
grand work the Thames Embankment, although not yet completed, 
the portion now opened shows the great improvement it will be to 
London. I hope to see it extended on both sides of the river, so 
that the improvement may be made complete in the metropolitan 
district. The main drainage works are in full progress, and in a com- 

aratively short time we shall doubtless have London perfectly 
yack and, asa natural result of this, the health of the inhabi- 
tants improved, The river Thames has decidedly improved in 
purity during the last few years, as I have had good opportunity 
of knowing. Various kinds of fish, from the dace to the por- 
poise, certainly made their appearance during Jast summer in 
the neighbourhood of Blackfriars Bridge. Then we have the 
Metropolitan outer and inner circle railway; although not quite 
completed, yet the work already done is sufficient to command 
the admiration of all observers, professional or non-professional. 
I consider it, as a work, a credit to our profession, 

Such a varied practice cannot have occurred in any other rail- 
way I know of, and it is, I think, a good example, showing that 
whatever difficulties arise in the construction of works, they can 
be successfully met by a good engineer, Then there is the East 
London Railway in course of construction, which will no doubt 
be of great service when completed for public traffic; also 
other small branches, which are of importance to the main 
lines they belong to, and all tending to complete the railway 
system. We have also had new docks—I allude to the Millwall 
Docks—opened during the last year, and improvements and en- 
largements at the West India Docks, which will no doubt be 
appreciated by the mercantile communities of London, and I 
may say of the world. Goed dock accommodation is a great 
desideratum, though sadly neglected in places where it is greatly 
needed, There are many positions on the coasts of England where 
good docks would be of great value and convenience, and I hope 
to live to see many such positions naturally formed for harbours 
and docks taken advantage of for their construction. The bridge 
over the Thames at Blackfriars has made good progress during the 
last year, and I expect toseeit open for public traffic about the middle 
of this year. This will also be a great metropolitan improvement, 
The Holborn Valley Viaduct will be of great utility, and is also 
progressing rapidly towards completion, There is an improvement 
very much wanted in London, and that is a footway bridge cross- 
ing over our principal thoroughfares; and in places like Regent 
Circus or the bottom of Fleet-street a four-way bridge | be 
very desirable, Isee no reason why they should not tried. A 
light iron structure might be erected at a trifling cost, and would 
very soon prove if it were of practical use. Engineering work in 
Great Britain has generally been very slack during the last year. 
Tt has had many things to diminish its chance of prosperity. The 
Abyssinian war, the unsettled state of and revolution in Spain, 
and the doubtful position of politics with regard to war in Europe. 
all tended to the stagnation of work. For the prosperity of civil 
engineering peace is absolutely necessary, and I hope and think we 
may look forward to it with confidence. 

The general election, without doubt, materially interfered with 
engineering establishments all over the kingdom. I think, how- 
ever, I may congratulate you on the fact that the prospect of 
increase of work is decidedly brightening in the iron districts, 
which is a good criterion for our profession generally, although 
report states that Belgian. houses have an immense amount of 
work in hand. The Jron Trade Review of December 23rd, 
1868, states that they ‘“‘have now secured, or are in treaty for, 
contracts to the extent of something like 90,000 tons of rails;” 
and further on remarks: *‘ We may ask what English firms durst 
venture to take contracts for such a period in advance in the 
present state of the market, in consequence of the constant in- 
security from a movement on the part of workmen for advanced 
wages? and experience has shown that this is almost sure to 
be their tactics whenever they know that employers have heavy 
contracts on hand.” This, I am ony fe say, I believe to be the 
case. Every man has a right to obtainas much as he can for 
pis labour; but itis unfair, after a master has taken a contract, 

or workmen to demand arise of a 3 before the completion of 

shat contract, and it is much to regretted that workmen 
should do so, as in many cases it prevents the ironmasters of 
England from taking work. It is a difficult question, but one 
of + importance, to institute a pro; system of arbi- 
tration between men and masters; and whoever could arrange 
a good method of effec this would be rendering his 
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he bridge over the Mersey at Runcorn and the 
viaduet over the Solway. Of those in thereis also a bridge 
over the Trent at Nottingham, which I believe will be a very 
excellent example of its sort when finished. I may also mention 
the Chatham Docks. These works are on an extensive e, and 
will no doubt be of great value to the service they are required 
for. Then there is the new dock at Hull, the Sunderland Docks, 
and the Tyne improvements. One of the most important questions 
that engineers have before them is that of town e@ ani 
irrigation—a subject that has been particularly brought before us 
by our late president, who certainly has given us the benefit of his 
considerable practice in that branch of civil engineering, and for 
which we have much to thank him, The boldest. of the pro 
engineering works connected with England is that of passing under 
or over the Channel, for which we have three schemes, i.e., by 
means of a bridge, a tunnel, or a steam ferry. first of 
these I do not expect to see carried out; the second I 
believe to be quite practicable, the cost appearing the great 
objection; the third seems to me the most practical proposition, 
and I have no doubt would be found of great service to the public. 
On the Continent during last year there have been some remarkable 
works completed and many in progress, and if peace continues and 
Spain settles down to working instead of fighting I think we may 
reasonably,expect a considerable advance in engineering works. In 
that country there is a considerable field for engineering of all 
kinds; in Turkey also improvements are much wanted, railways 
more particularly, Then there are the Wallachian lines to be com- 
pleted, and I understand some large contracts have la been 
taken in that part of the world by English contractors, year 
in Russia there will be heavy railway works in progress; Italy and 
Sicily will possibly add something to the European railway system. 
The most remarkable railway work opened for traffic during the 
past year is that over Mont Cenis, and, in spite of differences of 
opinion as to details in working, it must be considered a great 
engineering achievement. Its rival, the Mont Oenis tunnel, is 

ly progressing towards completion, and when it is done will 
solve the problem of under versus over mountain travelling. 
B engineering has also been represented by some very fine, 
and, in some cases, novel structures. Perhaps the most novel, and 
certainly one of the finest, is that over the Moldau at Prague, on 
the rigid suspension principle, which seems to be very successful, 
and I am very pleased to remark that Mr. Ordish, the engineer of 
this bridge—an old member of this Society and one of its presidents 
—has been presented by the Emperor of Austria with the gold 
medal of Arts and Sciences of that country on the opening of the 
bridge, and Mr. Wessely, one of our prizemen, the gold order of merit 
for the part he has taken in the construction of the bridge. 

One of the finest railway bridges in Europe has been constructed 
over the Rhine at Kuilemburg, in Holland, which does great credit 
to its engineer and those who have carried it out. ; Its construction 
is, doubtless, familiar to you all, through the medium of the London 
scientific papers, It is remarkable for its large span of 492ft, in 
~ clear, i i na . 

mong numerous uropean works in progress may be men- 
tioned the docks at _. which will, I understand, be very fine 
when completed; and drainage works and canals in Holland. 

Let us now travel eastward, and, crossing into Africa, we come 
to one of the grandest works of modern times—the great ship canal 
across the Isthmus of Suez. Already a small schooner, La 
Levrette, has made a passage by the canal across the isthmus; and 
I learn, on the best authority, that in about six months it is pro- 
bable vessels of the largest size will be able to pass through the 
isthmus from sea to sea, ' : a 

If this is realised whatagreat engineering triumph it will be— 
perhaps even altering the fortunes of nations. Certainly it will 
make a difference inour Indian trade, but time will soon make 
a great show; and it isscarcely worth theorising when we shall so 
shortly know what the result will be. bracts Pui 

In India, again, what a revolution engineering is effecting 
in that vast empire, and what an immense amount of work there is 
yet to be done in every branch of our profession. And, from what 
I can learn, there is now a great want of engineers in India, pre- 
venting works already proposed beingearried out. There are many 
difficult problems in engineering to be solved; one, I may mention, 
that appears to be more than ordinarily so, and which has yet to 
be overcome: I allude to the bridge over the Hooghly, which has 
taken up the attention of many engineers for some time past, 
without any practical result. Still there are works progressing of 
very great extent, in which there are many difficulties, taxing the 
skill of theengineers in every way. Take, forinstance, the Great 
Indian Peninsula, the Bombay and Baroda, the Great Southern of 
India, and other railways, the doek and harbour works at Bombay 
and other parts of India, the progress of which we get reported to 
us Dc time to time, ; . ‘ “ 

elegraph engineering is extending most rapidly, and ere the 
end of this year we nw expect that the French Atlantic cable 
will be laid, forming another link bet the old world and the 
new. And I believe that the time is not far distant when we shall 
have communication by telegraph with China and Australia, One 
seems to suggest the other, as it woula doubtless be vid China 
that a telegraphic line to Australia would be laid. Then there are 
the North Sea cables, which will be connected with an overland 
cable and carried on to India through Prussia, Russia, and Persia. 
More particularly concerning us here is that our Government will 
in all probability this year arrange that the Postmaster-general 
will have complete command of the telegraphs in this kingdom, 
which will be of great importance and value to the public in 
general, and I hope to see before long telegraphy as cheap as 
postage. 

Engineering goes hand in hand with civilisation, and, as we have 
seen, the rapid alteration railways have made in changing the 
aspect of towns and villages in England, and even the manners 
and customs of their inhabitants in many ways, 80 can we imagine 
the great alterations that will take place in India when railways 
become common and good roads and bridges abound in every 
locality, These alterations will probably extend to China, and 
that curious race become more civilised, better known to us, and 
7 neg ———— discontinued. ™ 

n Australia also engineering is ing. ere are even 
now many large works SaMNEaDE for Tre benefit of its inhabitants 
generally, and as the population increases will become absolute 
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In America, since the late sad warfare has ended, npn 
has made a brisk recommencement in many places, and I on 
good authority that the great question of the junetion of the 
Atlantic and Pacific Oceans by a ship across the Isthmus 
j Bas. is again mooted, oS the — png 

ve sent a tleman high position © nego- 
tintions and ini avis its being carried out. Our 
‘Transactions ” for last year contain in read by Dr. 


of iron | Cullen an excellent account of all that has been done with regard 
riendly | to this grand project. 
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t. 
I have not perceived anything particularly novel that has been 
introduced into civil engineering of late, although I must not 
forget to mention the fact that, instead of building docks aon, 
they are built at home, and sent abroad to be placed in position, 

instance the Bermuda float dock, built in the Thames, now lying 
in the Medway, which leaves for its destination early this year; 


d | also a floating dock for Bombay. 


In foundations—which are the most important studies of an 
engineer—cylinders and screw-piles seem to be the favourite 
methods at present for bridge foundations, piers, and other works 
in water, In the London district it seems the i 
for large buildings it is necessary to go down to the London cla 
for a foundation, I cannot perceive the absolute necessity for this, 
and I think in many cases it might be avoided at a great saving in 
cost. 

In mechanical engineering improvements in detail appear to be 
constantly made, 

The great question as to the manufacture of steel seems to be 
stillin dispute, We have not yet seen it used for any structure of 
importance in England at present, although I think it is probable 
we may do so before long. In cases where lightness is required 
with strength it might be used very cpr , 

Hydraulic engineering has advanced to great perfection. Photo- 
graphy, which been much improved during the last year, has 
proved invaluable to the engineer in illustrating the progress of 
works. Electricity—the most wonderfal of all things applied for 
the use of mankind—has not yet been successfully used as a motive 
power; a single idea might revolutionise the whole of our present 
practice. Civil engineering is the application of natural philo- 
sophy, and it is by studying the great laws of nature that we may 
hope, no matter by how small advances, to improve our pro- 
fession. 

In conclusion, let me particularly urge upon you, the members 
and associates of this Society, the necessity of earnestly working 
for its advancement. By becoming members you show that it has 
your good wishes; but it wants more than good wishes, it wants 
your working assistance to further its objects. By attending its 
meetings you show a disposition to support those who are working 
for it; and by anger papers, a willingness to give the know- 
ledge you possess, not only to the Society, but to the profession 
generally. 





DR. GRAHAM ON THE METAL HYDROGEN. 

BaseEp on its chemical and physical properties, the opinion has 
long been held that hydrogen is a metallic element. Though 
only known to us in the form of a gas which has hitherto 
resisted all our endeavours, by pressure and cooling, to cause it 
to change its state of aggregation, and condense to a liquid or 
take a solid form, it cannot fail to be recognised that its exist- 
ence in this condition only, depending as it does on the imper- 
fection of our scientific instruments, in nowise invalidates the 
doctrine of its metallic nature, The attempts to condense 
hydrogen were unsuccessful on account of the difficulty of 
rendering vessels absolutel nd at such enormous pressures. 
Mercury, on the other ane | is liquid at ordinary temperatures ; 
zinc, magnesium, and other metals are readily converted into 
gas, and gold and silver can be volatilised in the electric arc, 
Platinum, which Faraday melted in the flame of a candle, can 
doubtless be dissipated as vapour. The failure, therefore, to 
solidify hydrogen at present proves nothing. 

The difficulty of condensing hydrogen has recently been 
attacked from another direction. About a year ago the Master 
of the Mint startled the scientific world with the announcement 
that he had extracted hydrogen from iron, 

He placed a piece of the Lenarto meteorite in vacuo, and on 
subjecting it to heat drew from this iron several times its volume 
of hydrogen. This gas which, when free, so readily diffuses 
that it cannot be preserved for many days in a tube over mercury, 
but passes between the mercury and the walls of the tube and 
escapes into the air, was so firmly combined with the iron that, not 
the removal of atmospheric pressure alone, but the application 
of heat also, was required to effect their separation. 

Last week Mr. Graham communicated to the Royal Society 
another paper on this interesting subject. He now employs a 
metal that absorbs hydrogen, as melted silver or platinum black 
does oxygen or water ammonia. Palladium occludes from eight 
to nine hundred times its volume of hydrogen, and he regards 
the product as an alloy of palladium with the volatile metal 
hydrogen, in which the volatile character of the one metal is 
restrained by its chemical affinity for the other, but which owes 
its metallic characters to both. The alloy has a density con- 
siderably less than that of palladium, and he has been enabled 
to caledlats that of the metal hydrogen, which he finds to be 
1951. Hydrogenium, as the new alloy is called, is more 
magnetic than ium, in the ratio of 48 deg, to 10 deg., and 
must be considered to forsake “ the class of paramagnetic metals, 
to take a place in the magnetic group of iron, nickel, cobalt, and 
others.” The occlusion of h m by palladium reduces its 


tenacity and electric conducting power. 


The strongly marked magnetic character of hydrogen, the 
readiness with which it forms alloys of such great permanence, 
and, more especially, its occurrence in combination with iron in 
meteoric masses, are facts of especial interest at the present time, 
now that the pe has revealed the existence of such 
enormous quantities of this element in our system. 





TrraL oF A Steam Roap ROo.teEr, - A public trial was made in 
Rochester, on Friday, in the presence of a number of officers of 
Royal Engineers and others, of a powerful steam road roller, 
recently manufactured by Messrs. Aveling and Porter,. at their 
works, Strood, and intended to be sent out to New York to be 
used on the roads of the Central Park in that city. The engine 


y its 

purpose it was made to ascend Star- the s incline in 
the city, which has a rise of one in twelve. The clits sutface of 
the roadway had previously been thickly covered with stones of 
the ordinary kinds used on macadamised The steam roller 
commenced its work soon after ten o’clock, and notwi i 
the increased difficulties it had to surmount, four o’clock in 
the afternoon it had bgp Pa nny ascents descents of the 
hill, the entire was rolled completely smooth and 
Se eae ena Wee Somes, In addition to 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 
Grants and Dates of Provisional Protection for Six — 


3914. Jo GBORGE JENNINGS, Palace Wharf, Lambeth, 
ments 


apparatus for treating sewage, and for irrigating AF mae 


Strand, London, ‘‘ Im- 





wi BE apt Winer MAUGHAN u6 road, London, ‘‘ Improvements 
pace the heating of water and other yer liquids applicable for baths 
sh Faw > ane cows eres ihn pir we) Brooke-street, Holborn, London, ‘ Im- 


cushions, or hassoeks, which improve- 
Mente may ly be applied to. chats chairs, couches, or other similar articles of 


3920. pl sal GEORGE REEVE, Greenwich, Kent, ‘Improvements in ink- 


a. Gionor gy Oxford, ‘‘ Improvements in sash lines and pulleys 
Fee See Stee | in fastening such lines to sashes, and in sashes and 
thocwith, such improvements in sash lines being applicable to 

4 lines, s' and bands for cranes and Lena purposes. 
3922. Grones Y, Salford. in bushes or 
soaraies for casks and other purposes, and pal, improvements in fixing the 


3023. F HEewky GRAHAM THOMPSON, South ton-buil di Chancery-lane, 
London, “ A new and improved manufacture of figured terry or cut pile 

ts and other fi fabries.” 

3924. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the construction of plates for holding artificial teeth.” —A communication 
from Edward Brigham Goodall, Portsmouth, New Hampshire, U.S. 

$926. FREDBRID PELHAM WABREN, Northumberland House, High-road, Lee, 
Kent, “ Paleo to oth in cooking apparatus, which improvements are 
applicable to other app for g heat to liquids and 

generating steam.” 

39°8. diyasp VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements 
bp coating one b Byes oil ag) other oily or fatty matters to render them 
vat U 7 the palate.”—A communication from Thaddeus Hyatt, New 


3929. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments Fg! burners."—A communication a Joseph Paul Clovis, 
Boulevart St. Martin, Paris —23rd December, | 

3930. WILLIAM HENRY WALENN, Talbot-road, Tofnel Park West, Holloway, 
care, London, ‘‘ Improvements in the electric deposition of copper and 











seme Tromas WARREN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 


glass aces.” 
8934, CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “Improvements in rolling mills.”— A communication from 


Charles Mongin, Paris. 
3935. HENRY OnINEOR, Bridge ams, Rewtinen, Kent, and JOHN SMITH, 
Carshalton, Surrey, ‘ for dressing millstones.” 





8936. ROBERT Bory, pm 8t. Dimunte, Suffolk, “ Improvements in the 
construction of floors for malt kilns or drying rooms.” 

3937. HENRY Saaeeee MONTAGU TURNBULL, Piccadilly, London, ‘Im- 

or means for working punkahs or fans.” 

8938. HENRY Curtoas, Greenwich, Kent, “‘ Improvements in the manufac- 
ture of submarine telegraph cables.” 

8939. WILLIAM HkNRY RIDGWAY and Syneere waasay Pl 
Hanley, Staffordshire, “I fi 
bricks, tiles, slabs, and other like articles, and in the saechinney or —_ 
ratus employed therein.” 

8940, ALFRED COLERICK PILLINER and James CHARLES Hitt, Oakfield 
Works, near Newport, Monmouthshire, ‘“‘Improvements in machinery for 
obtaining motive power, —- also to measuring, raising, exhausting, 
forcing, and compressing 

3942. WILLIAM EHRBARDT, Birmingham, *‘ Improvements in watches.” 

$943. HERMANN HILLEBRANDT, Birmingham, “ Improvements in repeating 

-arms.”—A‘communication from Joseph Hillebrandt, Liége, Belgium.— 
24th December, 1 

3944. CLINTON beteease BRooman, Fleet-street, London, ‘‘An improved 
portable Jamp or Jantern.”—A communication from Auguste Beliard and 
Adolphe Delaplace, Boulevard de Strasbourg, Paris. 

3946. CHARLES GORDON, Goswell-road, London, “ Improvements i in the con- 
struction of breech- loading fire-arms.""—x6ih December, 1868. 

3948, JAMES PERRY MILLS, St. Helena-place, Wilmingtcn-square, London, 
“‘ Improvements in the rest pins or y+ for pianofortes, harps, and all other 
musical string instruments.” —28/h December, 1868. 

3952. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the manufacture of wrought metal pipes, and 
in the apparatus employed for that pu "— A communication from 
James Beach Clow, Allegheny, Pennsylvania, Us. 

3954. ALEXANDER BRowng, King William-street, City, ‘‘ Improved methods 

P if ing illuminating gas, and apparatus to be 
employed therein and therefor, and in treating the products of such pro- 
cesses to improve and increase their commercial value.”—A communi- 
cation from George Bligh Capel, Halifax, Nova Scotia. 

3956. FRANCOIS ALEXANDRE VICTOR MICHEL, Rue Servandoni, Paris, 
¥ om rovements in the manufacture or production of } prem surfaces. " 

ERIC NEWTON GISBORNE, West Strand, London, ‘ Improve- 
“ments in means or apparatus for giving motion to sewing and other 
es. 











$960. GEORGE SLATER, Lamb's-passage, London, ‘‘An improved machine 
= oeee or Ang strips or sheets of cloth, paper, and other materials.” 

$962. RICHARD Hvu@HES and THOMAS HuGHES, New Cross, Surrey, “ Im- 

ene in velocipedes.” 
by Pox, Wititam Fox, and JosePH REFFITT, Filver Cross 
orks, Leeds, Yorkshire, and GEORGE GRANG#, Pateley Bridge, York- 
wee “ Improvements in machinery or apparatus for cutting and shaping 
wood or other materials.”—30th December, 1868. 

2800. BENJAMIN DAVENPORT GODFREY, Southampton- buildings, Chancery 
lane, London, ‘‘ Improvements in the mode of and means for securing 
soles upon boots and shoes, parts of which improvements are applicable to 

* other purposes.”—11th 8. 

$047. ROBERT yy Wimpole-street, Cavendish-square, London, “ Im- 
frome in the construction of knee caps for horses.”—6th October, 


18 

$602, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ An improved 
preparation or compound for sizing and dressing threads and fabrics.”—A 
communication from re Joseph Alexis Mandet, Boulevart St. Martin, 
Paris.—26th November, 186 

3628. ALFRED NEVILLE a High-street, Bevting, Berkshire, “‘ An 
improved metallic eyelet.”—28th December, 1 

3646, WALTER MACLELLAN, Glasgow, etd a N.B., ‘‘ Improvements 
in fixing the rails of railways and manufacturing hollow metallic keys 
for so Seine, and in the modes, means, and mechanism for these 


ror RANSOMB, King’s-road, Chelsea, London, ‘‘ An improv ement in 
the construction of circular-saw benches. "— 30th November, 1868. 

3652. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“Improvements in the manufacture of mineral teeth, and in the method 
of fixing such mineral teeth to the dental piece.”—A communication from 
Jean bo sap p Abel Duchesne, Rue Lafayette, Pa: is. 

Lae WILLIAM Brooks, Chancery-lane, London, ME ements i in means 

eaten in the manufacture of tabric in lace —A 
ion from William Hall and George Hall, St. Pierre les Calais, France. 





, 1868. 

2608. phan SERAPHIN CAPELLE, Boulevart Bonne-Nouvelle, Paris, ‘‘ Im- 
provements in calendars, and in their aj gs to desks, secretaries, and 
other articles of furniture.”—4th December, 196 

3726, ALEXANDER MELVILLE CLARK, =i London, ‘! Improve- 
ments in winders for winding silk, cotton, jute, and other threads, twist, 
and fine wire, and in the mode of arranging such articles for the purpose of 
retailing the same.”"—A communication from Francois Ernest Vaquez- 
Fessart, Boulevart St. Martin, Paris.—7th December, 1868. 

ae. Buns wong be Dukinfield, Cheshire, ‘‘ Improvements in fuel 

SeTs, connected therewith. "—9th December, 1868. 

3760. Wit WILLIAM Gpay. and THOM4s BiGGin, Sheffield, “ Improvements in 
the manufacture of spanners and wrenchers in cast steel for engineering 
and all other = yuo, ans in the machinery and apparatus employed in 





such 
a7 RICHARD NORFOLK, Beverley, Yorkshire, “Tmprovements in reaping 


3797. on Wneian JEREMIAH MURPHY, Cork, Ireland, ‘‘ Improvements in the 
construction and working of enupence ce."—14ih December, 1868, 
3835, JAMES Pox HALL and GEORGE CRITCHLEY, Liv. » and 
How. Punt ox, Oxton, Cheshire, An ~ aaa self-acting rack or 
without hinge.”—17th December, 1 
Grouge Tiocoxs, jy un,, Watford, Hertfordshire, hiemprovements in 


1 
“apparatus from making machinery or otherwise 
in order to pl gases Rocheste, aT aise for facilitating re collecting 
of paper as cut into pnt and in damping RiP for printing.” 

3915, BENJAMIN NORTON, Northonthorpe M near Huddersfield, York- 
shire, “Improvements in ti pe fabrics, and in apparatus to be used 
for such purpose.” —22nd 

3932. JoHN HENRY JOHNSON, Lincoln's inn-fields, London, ‘‘ Improvements 
in the epaptes and for ge electric telegraphic 
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see base, Serienen” STUART " Haninaron, St. Ji ’ Club, A 
London, An improved pouch for ~ ef and other articles used 


. HENRY YORATH, Molton Penmark, Cowbridge, Glamorgansbire, ‘‘ Im- 
ge in apparatus for elevating corn, hay, and other crops on to 
stacks.”—28th December, 1868. 

3953. JULES ALEXANDRE ‘Aueomen LanpA, Cour des Miracles, Paris, ‘‘ An 

y for eng: tters, medallions, and other ornaments 
on stone or metal.” 

3955. IGNAC PICK, Silver-street, Falcon-square, London, ‘‘ Improvements in 
the manufacture of travelling and hand bags.” 

3957. sues GILDMAN, Wolverhampton, Staffordshire, ‘A contracting lever 
8c: 

3959, GEORGE TOMLINSON BOUSFIELD, Lough’ h Park, Brixton, Surrey, 
** Improvements in extracting the colouring of madder root from 
the ligneous matter of the plant.”—A communication from Alfred Paraf, 
New York, U.8.—29th December. 1 

3963. JOHN LAURIE and JAMES WaITTAKeR, Seacombe Forge Rivet and 
Bolt Works, Chester, ‘‘ Improvements in for screwing and 
tapping.” 

3966. JAMES HUTCHESON and ARCHIBALD HUTCHESON, Glasgow, Lanark- 
shire, N.B., ‘ A new or improved elevator.” 

$967, THOMAS FREDERICK HENLEY, Pimlico, London, Improved means of 
operating upon stick or gum lac for the extraction of colouring matter or 
lac dye, and for the Bad ah. of shell lac. 

3968. JoHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
inthe manufacture of paper tubes employed in the spinning of wool and wet 
fibrous substances, and in the machinery or apparatus employed therein.” 

A communication from Mathias Schaffauser, Paris, 

3969. hang Winter, Leeds, Yorkshire, *‘ Improvements in sewing 

machine: 

3970. CHARLES MONESTIER and ‘IvAR BANG, Boulevart St. Michel, Paris, 
*‘ Improvements in the preparation of impermeable paper for manufactur- 
ing several fabrics or articles.” 

3971. Gzonck Dayiss, St. Ann’s-square, Mi 
separating ores and other materials, and in apparatus therefor. "—A com- 
munication from Max Braun, Vieille Montagne, Westphalia, 

3972. Pau GORNALL and RICHARD GORNALL, Blackb 
‘Improvements in the ‘long collars’ of roving and slubbing frames used 
in the manufacture of cotton or other fibrous material.” 

3973. Henay HetatHer Bice, Wimpole-street, Cavendish- square, ‘‘ Improve- 
ments in the construction of artificial legs.” 

$974. EUGRNE THEODORE NOULAHIEX, Paris, ‘‘ Improvements in a 
ratus for supply ing,-blowing in, and exhausting air, producing draught, and 
ventilating.” 

3975. JOHN GepaE, Leo House, Addington-square, Margate, Kent, ‘‘Im- 
provements in the ture of gas apparatus or fittings.”—30th December, 
1868. 

8977. CHARLES DE LERGUE, Strand, Westminster, “Improvements in the 
permanent way of railways and of Street tramways.” 

3979. WILLIAM ROBERT LAKE, Chancery-lane, 
London, *‘ Improvements iu spinning machines. a communication from 
John Goulding, Worcester, Massachusetts, U.S. 

$930. WILLIAM ROBERT LAk8S, Southampton-buildings, Chancery-lane, 
London, “Improvements in machinery for untwisting and separating the 
fibres of hair ropes.".—A communication from Abner Mellen, John H. 
Wilcox, and Abner Mellen, jun., New York, U.S. 

3981. FREDERIC AUGUST Kunow WALDEMAR VON OppPEs, Pall Mall, 
London, “ Improvements in revolving breech-loading fire-arms, and in 
cartridges for the same, and in devices attached to the said fire-arms for 
charging the cartridges.”—A communication from Colt’s Patent Fire-arms 
Manufacturing Company, Hartford, Connecticut, U.8. 

3982. ANDREW BARCLAY, Kilmarnock, Ayr, N.B., “Improvements in air 
pumps.” 

39-3, = SAMUELSON, Banbury, Oxf 
4 manna of iron and steel, and in the para Mi ym tee there- 
with.” 

3984. DANIEL SPILL, Paradise-terrace, Hackney, London, “Improvements in 
the production of compounds containing xyloidine.” 

3985. GEORGE MILES WELLS, Belitha-villas, Barnsbury, London, ‘‘ Improve- 
ments in wrenches.”—A communication from William Baxter, Newark, 
New Jersey, U.S. 

3986. HENRY EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements in 
washing macbines.".—A communication from Hamilton Erastus Smith, 
New York, U.S. 

3987. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in revolving fire-arms, and in cartridges for the same, and for other fire- 
arms.”"—A communication from Ebenezer Howard Plant, Amzi Perrin 
Plant, and Alfred Hotchkiss, Southington, C ut, U. 

8988. ROBERT GRIFFITHS, Rhual Issa, near Mold, Flintshire, “ Improve- 
ments in propelling vessels, and in the arrangement and construction of 
screw propellers and apparatus connected therewith.” 

3989. THOMAS GIBSON, Newcastle-on-Tyne, Northumberland, “ Improve- 

ments in buffers to be used on railways.” 

3990. JOHN SERBLIG, Bunhill-row, London, ‘ Imp’ ts in the 

ture and ventilation of hats.” 

3991. CHARLOTTE SHALES, Westbourne-grove, London, ‘‘ Improvements in 
tatting shuttles, and in the mode of winding thread thereon.”—3lsé 
December, 1868, 

1, JosHvA Heap, Ashton-under-Lyne, Lancashire, ‘‘ A new system of gear- 
ing, which is applicable to lathes, g, drilling, st aping, and screwing 
machines, and also applicable in all cases where an extra purchase or con- 
 Centration of mechanical power is required.” 

. THOMAS SINGLETON, Over Darwen, Lancashire, ‘Improvements in ma- 

: or apparatus used for the preparation of yarn, and in the manufac- 
ture thereof into textile fabrics.” “a 

3. SAMUEL LYONS, Wilson-street, Finsbury, London, “The mode of pro- 
ducing and employing devices and designs upon textile fabrics for certain 
articles of dress.” 

4. WILLIAM MATTIEU WILLIAMS, Sheffield, ‘‘ Improvements in fettling or 
— puddling furnaces used in the manufacture of iron and steel,” 
. GEORGE SMITH, Strand, London, “I ts in hinery for clip- 
” sag horses and sheep, also applicable to reaping grain, reaping sugar 
cane, for cutting down trees, cutting cloth, and for other similar pur- 
poses.” 

6. THOMAS GREEN, Smithfield lronworks, Leeds, Yorkshire, ‘‘ Improvements 
in steam and other boilers.” 

7. THOMAS GaEBX, Smithfield Ironworks, Leeds, Yorkshire, and WILLIAM 
BurgRows and REUBEN TURNER, Leeds, Yorkshire, ‘‘ Improvements in 
bushing the bung-holes of casks and other vessels.” 

8. BENJAMIN GEORGE GEORGE, Hatton-garden, London, ‘ Improvements 
in the manufacture of show cards, almanacks, book covers, and other 
ornamental surfaces.” 

9. FraNors Perry, Fenchurch-street, London, ‘‘ An improved process for 
preserving animal and vegetable substances from decay, and also for 
preserving fermented liquors.”—A communication from George William 
Perry, Melbourne, Victoria, Australia. 

10, MICHAEL HENRY, Fleet-street, London, ‘‘ Improvements in machinery 
or apparatus for combing fibrous materials.”—A comumamieation from 
Joseph Imbs, Boulevart St. Martin, Paris.—lst January, 1869. 

11. JounN HENRY JORBNSON, Lincoln’s-inn-fields, London, “ Improvements 
in certain vehicles commonly known as ‘velocipedes.’”—A communica- 
Sen frome Joseph Athénais Philippe Auguste de Cantillon de Ballyhigue, 

aris, 

2. SAM SMITHSON, Heckmondwike, and GEORGE SENIOR and Joun INMAN, 
Brighouse, Y orkshire, “‘mprovements in taps and valves.” 

13. ARTHUR BATCRELAR, Brockham, surrey, ‘‘Improvements in kilns 
for burning bricks, tiles, pottery, lime, cement, and other similar 
articles.” 

14. WILLIAM GEORGE RAWBONE, Birmingham, ‘“ Improvements in apparatus 
to be used in converting breech-loading fire-arms into muzzle-loading fire- 
arms.” 

15. ABEL CARTER, Birmingham, and CHARLES ROBERT EDWARD GRUBB, 
Dalston, Surrey, ‘* An improvement in candlesticks.” 

16. JOHN GARRETT TONGUE, South ton-buildi Chancery-lane, Lon- 
don, “‘Improvements in ap tus for sewing or stitching together the 
numbers or separate parts of a volume in the operation of bookbinding.”— 
A communication fram Henry Graham Thompson, New York, U.S —2nd 
January, 1869. 

17. Moritz WOLFsKY, Pilgrim-street, Ludgate-hill, London, ‘Improve 
ments in locks or fastenings for purses, satchels, pocket-books, and similar 
articles.” 

18. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 

** Certain improvements in the process of refining iron and making steel, 
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31, JoHN Henry Jomyson, Lincoln’s-inn-fields, Lain. “ Improvements 
machines applicable to other machines w: peony ary 
from Greenleaf Tlanen New Yas, Yok, ie. 








38. GEORGE SMITH, \ in furnaces for the con- 
sumption of ‘ 
85. Aa et Dawes, Kingston-grove, poet Yorkshire, “ Improvements in 
6 SAMUEL REMINGTON, South buildi 
‘* Improvements in breech-loading fire-arms.” p ee Lente, 
38, JOHN STEVENS, Southam ings, C tea London, “An 
improved machine for " sosiing. or folding, and dividing linen and 


other textile fabrics.” — ith 
40. JOHN SACHEVERELL GISBORNE, ered, “Improvements in mechanical 


telegrap 

41, EDwin Ropsins, Stibbington-s-reet, Somers Town, ‘‘ Improvements in 
the manufacture of decorative and perforated or tubular casts, slabs, 
plerks, or other forms, and i in the application thereof to the construction of 

ings other 
42. KONRAD WALTER, icklow, “Tmprovements in the manufacture of 
priphente of acid,” 

43. ALFRED TYLER, Mark-lane, London, ‘‘ Improvements in articles known 

as bon-bons or cossacks.” 

4. wiaiae Piowene. Walcot-square, Surrey, ‘ Improvements in the method 
or methods of treating plants, shrubs, and vegetable productions, for the 
purpose of extracting, collect preserv the aroma and volatile 
matter of essential] oil yielded by them.” —18:h January, 1869. 


Notices of Intention to Proceed with Patents. 


2634. JosuvA JgavoOns, Atlas Works, Sheffield, Yorkshire, and CHARLes 
MARTIN, Chancery-lane, London, “ Improvements in the manufacture of 
iron for plating vessels and fortifications, and the fastenings connected 
therewith.”—25th August, 1868. 

2680, JOHN MoRBisON HuNnTER, Norfolk-street, Strand, ‘‘ Improved appa- 
ratus for effecti propulsion.” —29h August, 1808. 

= SAMUEL NEWTON, Oldham, Lancashire, “ An improved swing door 

in, 

2693. _ EDWARD GEDGE, Wellington-street, Strand, ‘‘ An improved 
apparatus for warding off leaves and other matters likely to clog the work- 
ing of turbines.”—A communication from Jean Francois Vaugeois, Boule- 
vart Bonne Nouvelle, Paris.—3lst August, 1868. 

2696. JOHN COWDERY MARTIN, High street, Barnes, Surrey, ‘‘ Improve- 
ments in the of car matter of bone ~ the manufacture 
of gelatine, which improvements are also applicable to the treatment of 
other substances from which gelatine is manufactured.” 

2702, THOMAS GBOKGE FONNEREAU DoLBY, Old Town, Clapham, Surrey, 
“Improvements in the application and construction of valves made of 
india-rubber or other similar e ¢ material.” 

2704. WILLIAM Rosext Lake, South Dbuildi Chancery-lane, 
London, ‘‘ Improvements in looms for weaving. ”—A communication from 
George Crompton, Worcester, Massachusetts, U.8.—ist September, 1968. 

2709. Eowarp Cortazzi, Park-terrace, Brockley-road, New Cross, Kent, 
** A new system of suspended iron roads or ways, and carriages or vehicles 
to be used in connection therewith.”—-A communication from Casimir de 
Forel, Elizabethgrad, Russia, 

2714. JOHN IRVING CAMPBELL, Southgate-crescent, Reading, Berkshire, 
“Improvements in securing bales of cotton and other material, and in 
wrappers therefor."—A communication from Theodore Kleinknecht, 
Berars, Central India.—2nd . 1968. 

2718. FRANCIS PRESTON and ROBERT CRars Ross, Manchester, “ Impr 
ments in stop blocks for railways.” 

2719. ALEXANDER CARNEGIE Kirk, Glasgow, Lanarkshire, N.B., ‘Im 

ments in packing and storing ice, and in apparatus therefor.’ '—A com- 

munication from John Kyle, Foochow, China. 

2720. Joun Grirritss, West Pirle, Sussex, ‘* A new or improved method or 
methods of and apparatus for uprooting or deforesting trees, roots, and other 
matters.’’—3rd September, (868. 

2724. SIDNEY GRAFTON, Birmingham, Warwickshire, ‘‘ Improvements in 
machinery or apparatus for cutting or slicing cucumbers and other sub- 
stances.” 

2728. DAVID JONES, Malvern Wells, Worcestershire, ‘‘ A new or improved 

stand or support for umbrellas, parasols, sticks, and other articles.” 

2729, ADOLPHE MARI£ ALBIN LAFORGUE, Rue des Quatre Vents, Caen, 
France, ‘‘A new Y 4 — for introducing powders into natural or patho- 

logical cavities in the human bod 

2733. WILLIAM EDWARD NEWTON, Chancery- lane, London, “ Improvements 

from Jean Baptiste Napoleon Four- 

nier and Charles Armand Lemaire, Rue St. Sebastien, Paris. 

2734. JAMES PaRKkeR, Lilford-road, Camberwell, Surrey, “‘ Further improve- 

ments in apparatus for obtaining motive power for engines by means of a 

combination of steam and air, for the prevention of racing in steam and air 

marine engines, for a condenser applicable to steam and air engines, and for 

other purposes.” —4th September, 1868. 

oe. Se PIOKERING, Stockton-on- Tees, Durham, ‘‘ Improvements 

apparatus for raising and lowering weights.” 

mi. 8A4AC LOUIS PULVERMACHER, Regent-street, London, ‘ Improvements 

n apparatus or means for producing and applying ¢ electric currents.’ 

741. JOSEPH SLOPER, Walbrook Honse, Walbrook, London, “ Improved 

means of, and a: atus for, perforating, punching, cutting, or stamping 

cardboard, metal, and other materials, and especially applicable to per- 

forating railway tickets. vd 

2744. THOMAS WILSON, Birmingham, Warwickshire, “Improvements in 

breech-loading fire-arms.”’— 5th September, 1868. 

2750. URSEN ADRIEN MASSELON, Issoudun, France, “ Jmprovements in 

kilns for burning bricks, lime, pottery, and other articles or matters.’ 

2752. GEORGE DAVIES, Serle-street, Lincoln’s-i -inn, London, “ An improved 

meter for water or other incompressible fluid.”—A communication from 

Edward Schrider and Jules Cohn, of Berlin. 

2759. CHARLES HOLLAND, Chicago, Illinois, U.S., ‘‘ Improved compositions 

for the production of artificial stones, tiles, and pipes, and useful also as 

cements, paints, and for stuccoes.”— A communication from George 

Alexander Frear, Chicago, Illinois, U.S.—7th September, 1868. 

2761. Jamgs Jones, Consett Ironworks, Durham, ‘“ Improvements in the 

arrangement and construction of furnaces and apparatus employed in the 
procetses of heating, rolling, straightening, punching, and finishing railway 

and other bars or forms of iron and steel.” 

2768. EOWARD COTTAM, Battersea, Surrey, “Improvements in rolling and 

shaping iron or other metal for the manufacture of shoes for the feet of 

horses and other animals, in machine: employed therein, and in tools for 
eparing the feet for the reception of the shoes.” 

2770. THOMAS EDWARD CLARKE, Apsley Cross, Somersetshire, ‘‘ Improve- 

ments applicable to open fire- -places.” 

2773. ELLEN JOHNSON, Brighton, Sussex, “ Improvements in the manufac- 

ture or omamentation of muffs, cuffs, and collars.”— 8th September, 868, 

2780. ALFRED VINCENT NEwrToN, Chancery-lane, Londen, “ An improve- 

ment in pumps.”—A communication from James Wilson, Bridgport, Con- 

necticut, and Charles Frederick Mudge, Lynn, Massachusetts, U.8.—9th 

Seplember, 1868. 

2784, AUGUSTE ANTOINE LEJEUNE, Manchester, ‘ Improv ements in the 
manufacture of certain colours employed in printing fabrics.’ 

2794. AUGUSTE CRULS, St. Josse-ten-Noode, Brussels, Belgium, “An 
improved press for the manufacture of cement tiles, patent fuel, and other 
analogous products.”—l0th September, 1868. 

2798, BENJAMIN DoBsON and WILLIAM SLATER, Bolton, Lancashire, “Im- 

provements in wood cutting machinery.’ 

2805. GUSTAV BISCHOFP, jun., Toppelsdorfer Allée, Bonn, Prussia, “ Improve- 

ments in the precipitation and separation of copper from its solutions.’ 

2803. GEORGE BOWsR and WILLIAM HOLLINSHEAD, St. Neots, Huntingdon 

shire, ‘‘ Improvements in gas engines." 

2809. MICHAEL HENRY, Fieet-street, London, ‘Improvements in apparatus 

ed weighing, and also in cranes or lifting apparatus combined with weigh- 

—A from Pierre Michaud and Louis Joseph 

pA 17, Boulevart St. Martin, Paris.—11¢h September, 1868. 

4847, JOSEPH Orkin and THOMAS GEER, Little Britain, London, * Im- 

provements in the method of and apparatus for cutting the edges of books, 

which app is also applicable for cutting the edges of note paper and 
for other similar uses.” 

2848, JOHN HORROCKS, Ainsworth, Lancashire, “Certain improvements in 

looms for weay 

2854. ALEXANDER MELVILLE CLARK, Chancery lane, London, ‘¢ Improve- 

ments in electro-magnets."—A communication from Félix Gruet and 

Frédéric Gruet, Boulevart St. Martin, Paris.—16¢h September, 1868. 

2893, BENJAMIN DICKINSON, Hopetown, Darjeeling, India, ‘* Improvements 

in treating the leaves of the tea-plant and other similar materials, and in 

machinery and a to be employed therefor.” 

2894, BENJAMIN DICKINSON, Hopetown, Darjeeling, India, “‘ Improvements 

in withering | and desiccating the leaves ont oom of plants and other 
veg and in the apparat ployed therein.” —i 9A 
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and in the tus used in ‘ying out said process.”—A ion 
from Cyrille Jean Caumon, New York, U.S 

20. SAMUEL JosePH Psst, Leeds, Yorkshire, “Improvements in valves or 
cocks.” 

21. JaMES MCKENNY, Dublin, Ireland, “Improvements applicable to the 

of horses and other animals.” 

22, JOSEPH Majox, HADDON [fRIGG, and WILLIAM WIGHT, hep street, 
— = Improvements i in the production of white lead.”—4th January, 





25. ‘Saucon BATEMAN, Asniére, near Paris, “‘Improvements in paddle- 
wheels.” 

26. WiLLIAM ProsseR, ter, “TI ts in the purification and 
Seesne of it ge, wt sche oe ae 

27. . Bow WARD WILLIAM VOCE and JOHN Salford, Lancashire, ‘ Im- 








Seprember, 1868. 
es) i... DILLON SCALLY, Moor-street, Burton-on-Trent, “Improvements 
tus for filling casks.”—Ist October, 186: 
3049. ie AKAN STEFFANSON, Hans-place, +t Middlesex, ‘‘ Improve- 
ments in machinery for sawing wood.” —6th October, 1868. 
$101. HgNRI ADOLPHE ARCHEREAU, Boulevart st. Martin, Paris, ‘A new 
method of obtaining heat and light. and its various applications, and in 
paratus connected therewith.” — 9th October, 1868. 
p14. WILLIAM Loaeeae, Brunswick-place, City-road, London, ‘‘ An ime 
proved process of treating cotton seed and wuilising the refuse resulting 
therefrom. 
3150, HERON HUpSON, Clifton-terrace, Wolverhampton, Staffordshire, ‘‘ Im- 
eat in facili the of railway trains and other roiling 











despatches.”—A commun from Henri Gensoul, P: 
3947. JOHN ELD: IDGs, Essex-place, Grange-road, Dalston, a, ididdleeex, and 


in the of rotary fans.’ 
pens La ghee A new or improved appa- 


ratus for inhaling vapours, medicated air, or 





stack, end in the machinery or apparatus employed therein.’"—J4th October, 
1 
3534, CONSTANTIN DESCAT and HENRY GUILLAUME, Boulevart Sébastopol 
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Paris, “ Im in the mode of fixing colours on textile fabrics 


and cotton.” 
on havens Van Vosoant NewrTon, Chancery-lane, London, ‘‘ Improvements 
Oe iene —A communication from Samuel Ivers, New Bedford, 
Massachusetts, U.S.—20¢h November, 1868. 

3544. NoEL West and ROBERT GrBson West, Palace-square, Upper Nor- 
wood, ge I “Improvements for the preservation from corrosion of 
rudder pins and gudgeons or pray Re nr roe Ba of pens, A 
pet ot eetes and the surfaces of iron and steel ships 

and other structures. ee oe 1868. 


. OMPSON, Southampton-buildings, -lane, 
London, Thageatenuas te the manufacture —— Rrome lone 


fabrics, and in weaving machinery em: 

3900. HENRY THORNTON VANNER and EDWARD a a Great St. ran tn 
London, Maye oe in currying and leather.”—A com- 
a Thomas Saunby, South-street, New York, a er 

1 


3923. HENRY GRAHAM THOMPSON, erm aes ay a me Chancery-lane, 


proved manu =, terry or cut pile 
carpets and other figured fabrics.” —234rd i December, 3 
3950. WILLIAM Ropert LAK, Southam ings, Chancery-lane, 
boots and shoes.”—A com- 


December, \868 

3976. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“ A new and improved apparatus for fs and malt and all other 
grains, fruits, or vegetables.” — from Joseph Gecmen, 
Chicago, Cook, Illinois, U.S.—31st December, 1 

2749. HENRY MICHAEL LBE, Cross-street, Gaicon “Improvements in 
cases employed to contain visiting or address cards.” 

2753. WILLIAM THOMAS CARRINGTON, Park-street, Westminster, London, 
‘‘ Improvements in capstans.”—17th September, 1868. 

2764. ALEXANDES JOHN a Holloway, London, “Improvements in 
locks.” 

2774. JouN MILLWARD, Curzon Chambers, Paradise-street, Birm ~~ 
“ Improvements. = steam boilers.”—A communication from Joseph 
New York, U.S.—9th September, 1868. 

2788. JoHN MAYNES, Manchester, ‘‘ An -acting arrangement of 
mechanism for supplying weft ihout stop to <—, 

2792. JOSEPH be at ae porn and ey epee! a epee ged “An 
improved mechanical apparatus to employed for securing 
‘meer ° Gctenating” signals upon the ae or castle of erage te 
September, '868. 

2802. JOHN BULLOUGH, Accrington, L hire, “‘ Impr in warping 
or beaming machines.” 

2803. EDWARD THOMAS HuGHES, Chancery-lane, London, “ An impro 
mode of annealing wire.”—A communication from Jean De Delage : — 
Alfred Boudinot, Angouléme, France. 

2806. JOHN RosertTs, King William-street, City, ‘‘ An improved portable 
stove.” — 11th Sepi , 1868. 

2813, FREDERICK WARNER, Jewin it, London, ‘ ts in con 
— bore holes or wells, and in pumps to be aa ) therewith, and for 











anit. “EDWARD TURNER, Thrissell-street, St. Philip’s, Bristol, ‘‘ Im 

ments in packing for pistons, piston rods, and other parts of mackinay 
requiring to be similarly packed.”"—12th 1868. 

2817. JOHN COPPARD, Lower Park-street, London, “ Improvements in the 
construction of machines for mincing meat and other substances.” 

2821. CHARLES EMILE POMMIER, Kue St. Appoline, Paris, ‘‘ An improved 
size or compound for treating or sizing paper 

2822. MATTHEW AUGUSTUS SOUL, Leadenhall-street, London, ‘ Improve- 
ments in spring ulums for chronometers and clocks "—A communi- 
cation from Christian Johann Heinrich, Carl George August Voss, and 
William Walter James } 

2823. JONATHAN DUMBLETON PINFOLD, Ruby, Warwickshire, “ Improve- 
ments in machinery or ae for grinding grain, and in the means for 
actuating the same.”—14th September. 1868. 

2831. MARTIN Benson, Hinde-street, Manchester-square, London, *‘ Im 
ments in steam pumping machinery or engines.”—A eee from 
James Riley Maxwell and Ezra Cope, Cincinnati, Ohio, U.S. 

2832. ENOCH SARJEANT, Birmingham, Warwickshire, “ Improvements in the 
manufacture of gaseliers, gas pendents, gas brackets, gas standards, and 
other gas fittings.” 

2835. FRANCIS BRADY, St. John’ s-terrace, North-gate, Regent’s Park, Lon- 
don, “ Impr oy ping and in excavating mach rines."” 
—1ith 


, 1868. 

2853. JosePH Ds "Masy, Rue de la Montagne, Bruxelles, Belgium, ‘‘Im- 
provements in cases for holding railway tickets, and in mechanism for 
withdrawing railway tickets from the said cases.’ 

2855, GEORGE BRERETON SHARPE, Llanelwedd Builth, South Wales, “Im- 
provements in the construction of fire-grates.” 

2857. WILLIAM BetrTs, Wharf-road, City-road, London, ‘“ Improvements in 
machinery or apparatus for capsuling bottles, jars, and other like recep- 
tacles.”” —16th September, 1868. 

2862. WILLIAM THOMAS WATTS, Birmingham, ‘‘ Improvements in annealing 
raised hollow vessels.” 

2871. Ropext SuiTA, Compton-road, Islington, London, “ oe ne eae + te 
the means employed for preventing the fouling of iron jother ships’ 
bottoms.” —17th : 186s, 

2881. WILLIAM NEEDHAM JAMES Kir, Vauxhall, Surrey, oe 
in machinery or apparatus for og fluids.”—18¢h September, 1 

2897. GeorGs SANDERS, Birmingham, “ Improvements in safety 2 alll 
A pn ang from Richard David Sanders, Bombay, East Indies.— 
19th September, 1 

2902. CHARLES Wisin, Speenhamland, Berkshire, ‘“‘ Improvements in 

apparatus, taps, or joints, for turning on and cutting off the supply of 
liquids and fluids.” ~ 21st September, 1868. 

2924. ANDREW BARCLAY, Kilmarnock, Ayr, N.B., “Improvements in 
barometers and thermometers, and in their combination with watches, 
clocks, and other instrumen' "93nd September, 1 

2952. PAUL JosePH EDOUARD CARON, Paris, “‘ An Son safety a; 
for the prevention of accidents from the breaking of chains or ropes of 
hoisting gear.” 

2954. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘“ Improvements 
in the as it way of railways.” —A commmanicelion fom Russell Aitken, 
Bombay.—2 

2974. THOMAS Brices, Manchester, “Improvements in connecting the ends 
a — bands f ~ as bales, and in apparatus connected therewith.” — 


2988, GEorGes Tare Penge, Surrey, ‘‘ Improvements in machinery for 
ing we closing, locking and unlocking cart gates and turnstiles on railway 
level crossings.’ 

2998. JOHN Heway JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 

uction of carbonic acid 








in the manufacture of white lead , and in the 

gas for the said man and for other ”—A communi- 
cation from Henry Hannen, amin Franklin , and Thomas Woods, 
Philadelphia, Pennsylvania, U.8S.—20th 1868, 


3024. ROBERT FRANCIS DRURY, JOEL EATON WALKER, and WILLIAM GronGE 
Watker, Sheffield, “Improvements — to ratchet and crank braces 
me other tests ox eppfentas wherein centre points and pivots are required.” 


3137. ewinatase YATES, Duke-street, Westminster, “ Improvements 
furnaces and tools to be used in metallurgic operations.” — inh Onebon, 


1868 
3246, CHARLES BARTLEET JAMES, ee meetin, “Improve- 
aoe ts in ee + - oe eet ae 
3276. THOMAS SPEIGHT ILLIAM =r 
“ Improvements in wool-combing —— ui ber, Ta 
3565. CHARLES DENTON ABEL, Chancery-lane, 
London, ‘‘ Impro' provement in covering ea ra into into oan ok in 


uniting oxides, fluxes, and other su cast iron.”—A 

communication from ‘Thomas Schoenberger, Blain Pie Pitts! , Pennsyl- 

vania, U.S., peep teed tear ge New York, U.S., and 

Ellershause and A' E. ore Nova Scotis.—23rd Vovember, 1868. 
3648, DAVID Gragie and JOHN Fernts, Leeds, Yorkshire, ‘Im 

in casting h wheels, and crank axles.” —30th , 1868. 
3720, erage aa —S —_— improvements in breech- 
= am mau Dai a Ann’s-squar, Manchester, “TI. ements in 

sat Ama and in apparatus ae COM- 


adenien i from’ Max Braun, on Montagne, ae 


December, 1868. 
16. ..Joum Ganauer Tonevs, Sra ati eae 
. rae pat of volume in the Steere 
— Sonny Gauss Shampeen ow Fete U.8.— 
a3. _ ADRIEN BONNBVILLE, Sackville-street, 
ae ee Seeeeret nn Oe cues Oe eee eee aries fh gl, slvr 


and other metals, as may be peg 


aaa Vulaeh Vane Batin Foun tn 

Patents on which the Stamp Duty of £50 has been Paid 
M N. York-road, > Wi 

268. JANES seyueews aston, ork. Lambeth, Surrey, eighing 

1: Gon Sano, Cantante, Wet, London, “India-rubber springs.” 

G TOMLINSON 0 

th aiien Sernig nasa See a es Sa 





210. JOHN ee, 2 Kidderminster, Worcestershire, poy GEORGE BIRcuH, 
Don Francisco LE000g, London, omg 
woh. Dow Passer aco, gts hll, London, Pre 1 ey 


140, CARL HEINRICH ROECKNER, Paper near White- 

148, ay pone and WILLIAM Bowes, Halifax, 
Yorkshire, “Steam boilers.” — 16th ry, 1 

155, CHRISTOPHER JOHN CRONDACE, ‘ouse, Durham, 


by - Potter Kimblesworth, 
OUN FIELD, Framwellgate Colliery, Durham, “ Machinery or appa- 
manufacturing and pressing fre-bricks. "—17th January, 1866. 


matters.”—18th January, 
im WILtIAM a. Machester, “‘ Casting metal tubes and other articles.” 
209. GEORGE ang Wooprvrr, Cheapside, London, ‘Sewing machines.” 


—2ind January, 
226. James HOWARD and 5 TENNEY BOUSFIELD, Bedford, ‘‘ Steam 
boilers.”—23rd January, | 


Patent on which the Stamp Duty of £100 has been Paid. 
140, WALTER SANDELL MaPPin, Birmingham, “A new or improved lock.” — 
20th January, 1862. 


*,* Specifications will be forwarded by post 
receipt the amount of price and Bim exceeding ts. mut be rex 
mitted w Post-office Order, payable at the Post-office, 5, ~ 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, 
ampton. buildings, Chancery-lane, London. 


List of Specifications pa lee Week ending 


1627, 2s. 2d.; 1680, aay te “oa; 176 1705, 1s. 64.; 1707, 8d; 1712, 
1s.; 1718, 8d.; 1717, éd.; 1718, Is; 1722, is. 6d.; 1728, Is., 1758, 8d.; 
1754, 8d.; 1761, 1s. 2d.; 1764, 8d ; 1766, 8d.; 1768, 10d.; 1770, 18.; 1775, 
104.; ag ry se 1793, 8d.; 1794, 8d.; 1805, 10d.; 1808, 6d.; 1809, 

3 . 1 . 








from the Patent-office on 





65 ; ; 1878, 4d.; 1879, 
4d.; ise 4d.; 1882, 4d.; 1888, 8d.; 18%4, 4d.; 1885, 4d.; 1886, 10d ; 1887, 
4d.; 6d.; 1106, 4d.: 1907, 4d.; 1908, 4d.; 1909, 4d.; 

1912, 4d.; 1915, 4d.; 1916, - 1917, 3 1918, 4d.; 1920, by 1921, 4d.; 
1922, 4d.; 1923, 4d.; 1925, 3 1926, 4d.; 1929, 4d.; 1930, 4d. + 1982, 4d.; 
1994, 4d. 1989, 4d.; 1940, ia 1044, a: 1945, 4d.; 1946, 4d; 2148, 6d.; 


ll persons ha any one of such applications 
should a particulary in nwring 9 of their pm Bes to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRACTS ‘of . ee 8. 


Eucceunn, ot fe os "y Ue Muay Oetemene Foe fee 


Class 1.—-PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
way | a! Morais, Middlesborough, York, ‘‘ Steam boilers. "Dated 27th June, 


—_ invention = for its object an increase in the power and efficiency of 
jilers, particularly, for instance, those of the vertic class, and is ety 
poms for those o, receive the products of im. 
heating furnaces, and are known as stack boilers The den uses an fener 
tube or flue extending from the top to the bottom, through which the 
products of combustion pass. This tube is enlarged towards the lower part, 
forming chamber, which he prefers should be a conical one, the apex of the 
cone be: downwards, and the base be cing made convex upwards. Across 
- chamber a tube, by preference of cylindrical form, is fixed, which should 
enough to admit a ma:i’s body, and p lanted upon this cross tube is a 
soddie or chamber forming part of it, and the shape of which corresponds to 
the shape of the conical chamber around and above it. From the inner 
chamber to the outer one extend tubes, by preference of a conical or 
cylindrical form. These — which may be eight in number, or more or 
less, if desired, are arr: about equal distances apart all round the 
chamber, and he prefers that they should radiate outwards, with the larger 
ends upwards. The outer shell of the boiler has at least two manholes, one in 
age a eee part of the boiler and another just opposite the cross tube aforesaid, 
r to gain entrance to it. There are various modifications. 
soon J. Warpman and J. and F. Batpwiy, Landbeds, near Bingley, York- 
shire, *‘ Steam boilers.” —Dated 29th June, 1868 
The object of this i ion is to truct a steam boiler occupying less 
room than heretofore, fora given amount of horse-power, together with a 
more rapid circulation, and = surface and larger steam s 
than any boiler of equal a and diameter constructed on the Cornish or 
other known principle.—Not proceeded with, 
2089. F. J. Drecuster, St. John's-wood, London, “‘ Boilers and furnaces, 
nr aunreneomier et perposed heating surf: din 
The tee uses a number of su; faces from 
the farace fire, and ci ig the heat through the same i 0 oorpentinn or 
course. The bottom oft the furnace he would, in some cases, construct 
of an inverted funnel form, but the form must depend upon the particular use 
for which the same may be required. The door can be h 80 as to com- 
pletely enclose the furnace or stove when for horticultural, domestic, or 
similar purposes, allowing the apparatus to assume the character of an 
grate when desired, and he prefers to have a fuel feed hole at top with aiid or 
ae which may be made to fit into a trough con! g sand, water, or other 
liquid to lly seal the same. An extra chimney should be provided 
for the better carrying off smoke and gases, and such extra chi should 
have its exit in the ordinary hal at a point above the damper. There is 


much detail.— Wot 
“ Rotary steam engines.”—A com- 


2109. W. Brooxes, 
munica:ion.— Dated 1st July, 1868. 
This invention is not described apart from the drawings. 
“ex >. Hat, Winsford, Cheshire, *‘ Construction of furnaces.”—Dated 2nd 


The provements which —- this invention relate more particularly 
to furnaces for saltpans, but may also be applied to steam boiler and other 
furnaces generally. The object of the invention is, in whole or in part, to 
—— with fire-bars and the ordinary grates, and to make provision for 
feeding the said furnaces with fuel by mechanical appliances, and thus to 
save dF my consequent from the ordinary ~ of construction 
and mode of feeding by a shovel, or other similar means 


aes 2.—-TRANSPORT. 
Including = d Plant, Road-Making, —_ Vessels, Ma- 
pe Br = Fittings, Sailing Vessels, Boats, Carriages, Carts, 


2030. W. Cann, Manchester, ‘‘ Carriages, &c.”—Dated 24th June, 
The documents Sedan te aettaliin son wih tain cious (enter db 
), and cannot at present be seen. 
2044, J. a aay Liverpool,“ Auxiliary screw propeller for sailing ships.""—Dated 


June, 1868. 
meat object of Bes Seventeen Sete # isto pute sailing ships with auxiliary screw 








capable o calms and adverse light winds ; 

at other times such and the ships to which 

they are fitted vo constructed, thatthe screw wi ee ee 
shaft can, when not req inden roe housed in a recess 

formed usually within the Si lead wood of the in, oat and 

thereby be placed beyond the current of the screw is housed as 





to 
and straighten worsted and other yarn either after or before it has been singed 
or otherwise In this invention the patentees cause the 
yarn to pass a contai a hot solution of soap and water, or 
@ hot or cold of either ingred to the which, before it 
or 





2058. J. Tayxon, Se Stalybridge, Cheshire, ‘‘ Opening, cleaning 


and preparing cotton, '—Dated 26th June, 1868. 
This invention panne ‘arranging or eombining two machines for — 
ing, cleaning, and cotton and other fibrous materials of that 
in which the and discharged from the same side ¢? the ma- 


chine, stat the material fed fo and operated upon by one machine will be 
conveyed by machanism and fed to the other machine, while the two machines 
may be so arranged as to be used singly if required.—Wot proceeded with. 
2064. A. H. Branpon, Paris, ih ware for spinning hemp, &c.”—A com- 
munication.— Dated 26th June, 1868. 
This invention is not?described ‘apart from the drawings. 


Class 4.—AGRICULTURE: 
Including Agricultural a, — Implements, Flour 


192. J. Hemrxcrox, Chatteris, Cambridge, Pty um fr grinding 
my the cutters of reaping or mowing machines. 18th Sun, 
8! 

The patentee claims, First, the general combination and arrangement of 
machinery or apparatus for grinding and rag = the cutters of reaping 
and mowing machines, as described. Secondly, the Py ow yee and use to 
and in the grinding or sharpening of the cutters of reaping and mowing 
machines of a parallel edge-grinding disc of stone, emery, or other suitable 
grinding composition, mounted in a frame capable of adjustment to suit the 
level of the cutter, substantially as described. Thirdly, the use of the adjust- 
able frame which carries and adjusts the disc or stone to the angle or level 

equired, asdescribed. Fourthly, the use of a swivel clamp for bolding the 
rutter bar whilst nnder the action of the grinding or sharpening stone or disc, 
Cubstantially as described. 
2025. C. T. Burcess, Brentwood, “ Reaping and mowing machines.”—Dated 
23rd June, 1868. 

This invention has, First, for its object to improve the lubrication of the 
working parts of reaping and mowing machines. In order to give a constant 
supply of lubricating material to the crank pin, which gives motion to the 
reciprocating knife or cutter bar, the patentee forms the stem of the connect- 
ing-rod, which connects the crank _ with the knife, hollow, to form a 
reservoir for containing a supply of oil. From the end of this hollow sesrvele 
the oil may pass to a bearing, which receives the crank pin through a small 
hole, through which a wick of cotton is ; or the oil may be otherwise 
oupptics fone the reservoir to the bearing. The hollow stem may be filled 

o'l through a hole in its side, which, at other times, is closed by a cork 
or otherwise. In order to give a constant supply of oil to the. bea: of the 
revolving axes of reaping and mowing machines, he employs oil vessels, 
which are open at one end only, and the exterior of this end has a screw-threail 
cut upon it to screw into a recess on the outside of the bearing, and from the 
bottom of this recess a small hole Jeads to the inside of the, bearing, and 
through it the oil passes slowly from the oil vessel to the shaft. A was ter of 
flannel or other material may be placed at the bottom of the recess, so that 
the oi] shall have to pass through the washer before coming to the shaft. By 
thus employing a closed oil cup to screw into a recess on the outside of a 
bearing, all chance of dirt getting into the bearing is avoided. The next 
part of the invention relates to a mode of setting the cutter of reapng and 
mowing machines to cut at different heights fiom the ground. 
er = Cockermouth, “ Cutting or dressing milistones.”"—Deted 26th 

‘une, in64 

This invention relates to apparatus for facilitating the cutting or dressing of 
millstones by hand by means of diamonds or other hard stones or cutters. The 
apparatus consists of parallel bars connected together by links in the manner 
of a parallel ruler of suitable size, through one bar of which passes a screw 
working in a screw nut fixed thereon in a central position. The one end of 
the said screw is received in a longitudinal groove made in the inside face of 
the other or movable bar, the other or projecting end of the screw being pro- 
vided with a thumb head to facilitate turning. Metal plates are also fixed on 
the inner face of the movable bar, taking intoa neck formed on the: end of 
the screw in either d ; th ble bar is moved towards or away 
from the fixed one in the manner of a parallel ruler. The fixed bar is pro- 
vided with a stop or projection at either end, which bear against the furrow in 
the stone on the side furthest from the surface to be cut, by means of which 
the bar is held steady when in use. These s' are provided on both sides to 
enable the apparatus to be reversed when required. "The cutting tool consists 
of a diamond or other hard stone womnted th in a suitable holder, and recessed 
into a metal block somewhat resembling a plane, the diamond cutter or cut- 
ters projecting from the under face thereof. The block, which .is provided 
with a handle, is passed over the surface of the stone in the manner of a 

, being guided in its motion by the movable bar before mentioned, 
against the face of which it bears. fter each passage of the cutting tool the 
movable bar is advanced a certain distance by turning the screw, and the 
tool again moved across the surface of the stone as before, thus Producing 

parallel lines or cuts of great regularity. The parallel apparatus is trans- 
fered to each furrow successively tocomplete the cutting or dueesing of ‘the 


Including Brick and Tile aachines, Bricks Tiles, Dra Pipes, 

An 

and House Fittings, Warming, Ventilating, &c. 

2073. H. Lane, Notting-hill, near London, “‘ Machinery for making bricks.” — 
Dated 27th June, 1868. 

This invention relates to that class of brick-making machinery which is 
employed to make hard bricks, and especially those which do not require 
burning. In carrying out the invention the materials of which the bricks are to 
be made when properly mixed are placed in a mould, which is then brought 
under a plunger worked by a crank, pin, eccentric, or other equivalent me- 
chanical device, whereby the materials in the mould will become consolidated 
and compressed into the form of a brick. The mould with the compressed 
brick therein is then carried forward to a second plunger, the rod of which is 
connected by a rocking lever to the rod of the first plunger, so that, imme- 
diately after a brick has been compressed, the brick that has just been passed 
forward will, ee ton, be forced out of the mould 
into a receiving table attached to the end of a weighted lever, from which the 
finished brick is removed by hand, and then the table is carried up by the 
weighted lever into its original position, ready toreceive another brick. 


2091. G Bower, St. — Huntingdon, *‘ Boilers for heating purposes.”— 
Dated 30th June, 1 
This invention pA se on an Spee construction of boiler for heating 
water for buildings, er and other purposes. The boiler is ep 
structed of loose or tt cast iron tubes, placed either v 
horizon: , and fi och citar ty pues Sead poten 4s bp te ame ater. 
tj , the being effected by arranging the ends of the 
tubes so that they —— one with the other, without requiring cir- 
culating boxes or for the tubes. It is evident that a boiler of any 
fo agreed ay be ily preter by bolting a number of these separate 
er. The form oftube preferred is of a triangular section with 
eylindrinel ends, but Fenn einen ee pen angen be adopted. boilers 
may be enclosed in sheet iron or cast iron cases, or set in brickwork. 





Including Guns, Swords, Camm Shots, Sheils, te Im- 
1g Cannon, 

plements of War or for Coast Defence, Gun Carriages, £¢, 
2049. G. T. Bovsrizip, 2. “ Fire-arms and cartridges.”"—A com- 


25th June, 1868. 

The patentee claims the a application to cartridges of } Sone at ae 
felt, or other similar material, in the manner descri such cartridges 
being made o's itr exact cual to tht ofthe or the guy as and 
for , the construction and acai 
catastion oun ¢ or without a ee lever for peng Fee cartrid; 
case, arranged substantially in the manner shown and ; 


Sits fovention condists; Fist, of a now mode of and meciendins String, 











Jan. 22, 1869. 





HE ENGINEER. 





of and mechanism for the 
and, Secondly, ily of © ew — nism for adjust 4 
force mainspring, which mechanism prevents over- 
Winding. “Heferncs to the drawings is essential to a full description of the 


of a nitrate, nitrate of soda, with arsenic acid. These 
how substances in a suitable vessel or apparatus, 
heat is to be until the of poe nae ype Benge 
then resulting is to be subjected tothe action of water. and, after the removal 
of the soluble matter is to be dissolved in a solvent of 
same, such, for exam as boiling water, or a dilute solution of acid, and 
may then be means of salt, and be purified in a manner well 
understood by manufacturers of aniline colours. - Not proceeded with. 


such as the oak, 8 
pa aed wo neg aly Ny ate ambier, and all similar materials, after 
the same have been used in tanning hides and skins. 

2048. Rev. H. Hieutox, M.A., Brighton, “ Manufacture of artificial stone 
or slate.” — Dated 25th June, 1868. 

The patentee is aware that sulphate of alumina, and chloride of barium, 
and other salts, mutually decomposing each other, have been used for harden- 
ing the surfaces of stone, and salts of iron, and other metals, for dyeing arti- 
ficial stone, and, therefore, he only claims the use of these methods of 
— when applied to blocks of artificial stone or slate, made as 


2063. T. C. Buancuriower, Great Yarmouth, ‘‘ Packing preserved meats and 
its for sale.” — Dated 26th June, 1868. 

This invention consists in using a disc of glazed earthenware or glass of 
such size and shape that it shall fit the pot or vessel that is to receive the 
animal or vegetable e, and the disc the patentee places and allows to 
rest upon the preserve, by which means the air will be effectually excluded 
therefrom. 


Class 9.-ELECTRICITY. None. 





. Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


2004. S. Bowsn, C. Grover, R. H. Davis, T. Stawprorp, and T. Scorr, 

ingham, and A. M. Be.u, E. Suetpon, W. Farmer, L. Maskatr, 

E, Cosurn, and J.C. Coxig, Smethwick, Sta, “Ti in ma. 
chinery for cutting or worming screws.” —Dated 20th June, 1868. 

This invention consists, First, in arranging a pair of screwing dies so that 
og may be opened by self-acting mechanism, constructed as described, the 
said dies forming what is commonly called a solid die when in the act of 
cutting or worming the blank, and an open die after the operation of worming 
or screwing is completed, the opening of the dies releasing the screw. The 
opening of the dies is effected at the required times by the machine itself, 
and the yr of the said dies is effected by hand. The invention consists, 
Secondly, in the use of a quick-threaded screw or inclined plane in the front 
end of the screwing spindle for starting the blank into screwing dies. 
The invention consists, Thirdly, in fixing in a diagonal ‘ition the rods by 
which the saddle carrying the screwing dies is supported. By this arrange- 
ment the said rods are out of the way of the attendant, and afford great facility 
for arranging the dies. It consists, Fourthly, in fixing the scre' machine 
on a hollow pillar or column, in such a manner that the pillar or column may 
be used for supporting an oil basin, the interior of the pillar or column con- 
taining boxes for storing tools or for other . And, Lastly, in the 
general arrangement of the screwing dies, the starting screw or plane, and the 
diagonal rods for supporting the saddle carrying the dies hereinbefore referred 
to in connection with each other, and in combination with the hollow pillar 
or column hereinbefore referred to. 

2008. E. T. Huaugs, Chancery-lane, “* Machines for polishing needles.” 
—A communication. — Dated 22nd June, 1868. 

This invention relates to improvements in the process of finishing needles 
after they have been tempered, and consists, First, in the peculiar manner of 
scouring the needles, whereby the rol] or bag is kept in constant revolution ; 
and, Secondly, in mechanism for polishing the needles after they have been 





scoured. The details of the i ion are v 
2013. A. M. Cuark, Chancery-lane, London, ‘‘ Apparatus for winding thread.” — 
A communication.—. June, 1868. 


These improvements relate to the application of a guide or conductor for 
guiding the thread inan even and regular manner throughout the length of 
the bobbin or spool, so as to cause it to be wound evenly thereon in successive 
layers. This thread guide has to-and-fro motion imparted to it by means of 
acam, eccentric, or other mechanical equivalent, also forming part of the 
invention. 

2014. C. Wuitrenovsz, Bridgetown, near Cannock, Stafford, ‘‘ Mill bills and 
picks ing milistones.””— Dated 22nd June, 1868. 

The tee claims making the head of the frame of the bill or pick of a 
fixed part a movable part, and making the acting ends of the said head or 
frame separate from the head or frame; the said movable and fixed parts of 
the head or frame, and the acting ends being constructed, and the acting ends 
fixed, gripped, and held in the head or frame for use, substantially as described 
and illustrated. 

2015. G. Taytor, Bradford, “ Boots and shoes.” — Dated 22nd June, 1868. 

This invention consists in making boots and shoes with caoutchouc soles, 
aoving nipples or se mapa on their under surface. The inner sole is per- 
forated, and there is a flap valve opening downwards, whereby ventilation to 
the foot is secured, and great flexibility is imparted to the sole. 

2119. A. M. Cuarx, Chancery-lane,}London, “ Barometers, dc.” —A communi- 
cation.— Dated 2nd July, 1868. 

The index does not indicate whether the pressure is stationary or on the 
increase or decrease, the object of the invention being to obtain this indication 
by ada) to the barometers and other pressure gauges an additional part or 
self-ac indicator to show whether the pressure is increasing or decreasing. 


2029. B. T. Moons, Isleworth, near London, ** Apparatus for protecting water 
pipes from injury by frost.’ —Dated 24th June, 1868. 

The patentee claims, First, the application to water pi of an apparatus 
consisting of one or more taps, cocks, or valves, with weighted arms or levers, 
so constructed or arranged in connection with a glass vessel containing water 
that, on the breaking of such vessel by the freezing of the water therein, the 
taps, cocks, or valves close the communication between the water pipe 
and the main, and open an escape branch or a so as to allow the water 
to flow out of such pipe, substantially as and for the purposes set forth. 
Secondly, the application to cisterns or tanks of a plug or valve suspended in 
such manner over the opening of the service pipe by means of a glass tube or 
vessel containing water that, on the breaking of such tube or vessel, by the 
freezing of the water therein, the plug or valve falls into or upon and closes 
the opening of the service pipe, substantially as and for the purpose set forth. 
Thirdly, combining with such wee or valve ————- a tap, cock, or valve 
fixed in anescape branch upon the lower of the service pipe, and having a 
ig arm d to a glass tube or vessel containing water, and 
arranged insuch manner that, at or about the same time that the aforesaid plug 
closes the upper end of the branch. the escape branch shall be opened and 
pyle -g Water to flow out of the pipe, substantially as and for the purposes 


2031. J. Gnecory, King’s Wood Ironworks, near Bristol, “ Apparatus for 
charring and preparing animal charcoal.” — Dated 24th June, 1868. 

This invention relates to an improved mode of constructing the revolving 
poten vas ane ae Ba ther ag aed made into animal charcoal by inserting 
in sui es fix @ the retort a perforated plate or perforated 
plates. The perforations the inventor makes in an pom form, amen in 
comparison with their length, and he places them in such a position that one 
series of perforations may be inclined to a correspondiug series. He finds 
that a plate or series of plates dividing the retort into two equal divisions 
may be used with advantage.—Not proceeded with. 





. itefriars-street, London, and T. PatrEr ningt 

, * Winches and cranes."—Dated 24th June, 1868. cette 
This invention relates to such winches and cranes, or apparatus 
or moving heavy bodies, as are actuated by steam or other motive fluid, and 
consists in construc’ them in such manner that the same movement which 
throws a friction cone into gear to cause the barrel to rotate with the main 
shaft also opens a throttle valve or cock to admit the necessary supply of 
steam or motive fluid to the cylinder ; and when the cone is thrown out of gear 
the throttle valve or cock is closed, so that only enough steam is admitted to 
keep the piston in motion.—Not with. 


2039. T. Smita, Upper Thames-street, London, ‘‘ Ventilating boots and shoes.” 
—Dated 24th June, 1868. 
This invention has for its object the ventilation of boots and shoes, and 
consists in inserting in the heel of the boot or shoe, im: un 





25th June, 1868. 

An extension of time for completing this patent ha’ been petitioned 
and granted, the depen uated OC Gatien cnet nheabteoam 
2 é D. Auton, Walsall, Stafford, “‘ Sewing machines." — Dated 25th June, 

1868. 

Sewing machines have hitherto been driven by means of a foot treadle, 
hand crank, or, occasionally, by steam power. of this invention 
another purpose for which 


better adapted 
it is intended to be applied. The motive power the inventor employs con- 
a coiled spring which is wound round an axis.—Jot 
proceeded with. 


2052. C. D. Angu, Southampton-buildings, Chencery-lane, London, “ Appa- 
= Sor cleansing or washing bottles.” —A communication.— Dated 26th June, 
868. 


This invention has reference to new or im mach’ or a for 
simultaneously and effectually cleansing the interior and exterior of 
—* We cannot here quote the details of the invention.—Not proceeded 
wi 





BIRMINGHAM AT WORK. 


( From our own Correspondent. ) 

Some interest has been excited in Birmingham by a newly 
invented machine for the manufacture of horseshoes. e in- 
ventor is M. Bastien, C.E., Paris, but Mr. St. Clair Massia, of 
Birmingham, is specially entrusted with the patent right for the 
United Kingdom. The invention was exhibited at the recent 
meeting of the iron trade in this town, and elicited universal 
admiration. Mr. George Lindsay, a well known local litterateur, 
and an excellent authority on industrial affairs in this district, 
has supplied us with the following information respecting the 
machine. The principle of the invention is the hy ic press. 
The process is as follows :—Immediately bar comes hot 
from the furnace the iron is transferred to the rolling mill. 
Here a movable piece on which the bar is placed re- 
ceives an alternative motion from two pistons of the hydraulic 

ress, This movable piece presses the bar bet t 


ection of style and finish 

of p ¢ former will compete with 
rival articles manufactured by the art-workmen of the Continent; 
the latter will compete with the produce of mammoth factories is 
the Northern States of America. 








THE IRON, COAL, AND GENERAL: TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : More Orders 
for Finished Iron: The Extent of the New Demand : The Kinds 
in ¢—Prices OF FINIsHED IRON: Competition—TuE 
Markxets—Pic Inon: Firmness of Sellers—Coau: High Prices 
of Domestic— FOUNDRY AND GENERAL CONSTRUCTIVE ESTABLISH- 
MENTS : Fair Orders—RECKLESS TENDERING : Jts Effects—Tin- 
PLATE, JAPAN, AND OTHER GOODS—ANOTHER RISE IN TIN—THE 
EXHIBITION FOR SouTH STAFFORDSHIRE: Jts Iron Building— 
Ear LICHFIELD UPON ForEIGN COMPETITION. 

YesterDay (Thursday) in Birmingham, and on the day before 

in bets wep gpa the ironmasters reported a slight increase to 

the number of specifications previously in hand at the finished 
ironworks of this district. This is one of the results of the orders 





e wo 
eft-hand sliding surfaces, which impart to ita bend. It is next 
very strongly pressed on a & thus receiving the definite form 
while at the same time the nail holes are pi ,.and by means of 
a spring the movable piece recedes and allows the finished shoe 
to fall out into a shallow tank of water placed underneath. The 
action of the machine suffices to make a shoe at each motion, 
forward and back, thus preventing any waste of power. The dies 
and stamps are easy of adjustment, and may be immediately 
exchanged for the production of larger and smaller shoes at 
discretion. Two pressures are necessary, ly, one of from four 
to five atmospheres to produce the form of the shoe, and another 
of from 100 to 150 atmospheres to pierce the nail holes. A move~ 
ment of from six to eight strokes per minute can easily be obtained 
by this machine, producing as many shoes as strokes, The success 
which has attended the invention on the Continent is likely to be 
supplemented in this district by ironmasters at present engaged in 
the production of horse-shoe bars. 
ire-working constitutes an important branch of Birmingham 
industry, and it is steadily increasing. Mr. J. B. Gansby informs 
me that in the manufacture of birdcages alone 1000 persons find 
employment in Birmingham. The production of wire springs for 
mattresses absorbs annually 1000 tons of raw thea and the 
wire made for tying down the corks of soda-water bottles weighs 
500 tons per annum, and the age would probably exceed 10,000 
miles. e introduction of macbinery into the trade is gradually 
transforming its character. This is especially noticeable in what 
is technically called “‘ peg lattice,” and also in wire-chain. In the 
production of the latter a machine tended by a child is used, and 
one machine can turn out 9ft. of wire per minute—an amount 
of work which formerly (under the old régime) took a goo d work- 
man an hour. Wire chain is used largely for scales 
jacks, and lam It is also exported to the interior of 
Africa, where it is used extensively for purposes. Mr. 
Gansby, who has a practical knowledge of the trade, 
describes the manufacture of wire birdcages as follows :—A 
number of strips of zinc are cut about 4in. or jin. wide, and of 
such a length that they will, when bent, form a circle the diameter 
of the pro cage. These strips are passed through a punching 
press, which a holes at equal distances on each e; it is 
then passed through a pair of rolls, which bend it into shape like 
a piece of moulding, or any other that the fancy of the designer 
may have suggested, and at the same time also shapes it into a 
ring. Three of these rings are then taken, and the wires, having 
previously been bent to the form of the top of the cage, are 
threaded pen the holes, which, in consequence of the correct- 
ness of the machinery, are all true in position. The ends of the 
wires are all sold to the outside ring, the bent ends placed in 
the holes of the part forming the - or centre of the top of the 
cage. The two remaining rings are —— the wires, one to the 
springing of the dome and the other -way up the sides, in which 
ition they are soldered to the wires, and the body of the cage is 
one. The doors and frames for the seed and water-glasses are 
made on the same principle of fitting, and the bottom of the cage 
having been spun in a powerful lathe, the different parts are put 
ther, japanned, and ornamented. 
 Rabone Bridge Works in this town have passed recently 
into the hands of Messrs. Jenkins, Ward, and Jenkins. One of 
the late —— (Mr. Hill) has established a wire mill in the 
Cleveland district. 
_ Labour-saving machines of all description are being multiplied 
in extent from year to year, ially in connection with domestic 
operations. An automatic clothes washer has just been brought 
out by Messrs. Brewster, Cocks, and Co., of Worcester-street 
Birmingbam, and Redditch, which, from the ae submitted 
to us, ce ly appears a most ingenious and useful contrivance. 
Birmingham, so long the “centre” of steam engine manufac- 
ture, is becoming equally important for the production of rolling 
stock. The Metropolitan Wagon Company (Limited) at the 
famous Saltley Works, formerly on Messrs. 
Joseph Wright and Sons, have an enormous establishment, 
and the produce of railway carriages, coal wagons, and railway 
ironwork of every description is ss cum, Scarcely 
less extensive, although not now in complete operation, are the 
neighbouring works of Messrs. Brown, and Co. The 
Birmingham Wagon Company’s works adjoin the Great Western 
Railway, about miles from town, are rapidly extending, and 
the best proof of the prosperity of this establishment is the market 
value of its shares (44 prem.) at this season of financial depression. 
The Oldbury hed mpany, the Midland Company, and the 
Wolverhampton Rolling Stock Company, have each achieved a 
satisfactory measure of success. The trade, which was commenced 
in Birmingham as early as the year 1838, ed yp mo ws fpeeatrg 
upwards of 3500 workpeople, and a wonderfully complete i- 
sation of a and gph establishments named es 
produced a@ very ion 
and wagons now traversing the 12,00 thee rail- 
way in this country, the te value of wi is £17,000,000. 
» Mr. W. F. Batho, of Birmingham, has introduced a new machine 
for planing metals. A number of spindles are mounted horizontally 





in a framework all radiating to a fixed point in the centre. These 
soutting tool placed af ight angles to its neighboar, ‘The metal 
acu at ri es ts ur. me 

to be planed is carried between vices attached 
to a top andjbottom frame. Three upright ; ing in bushes 
connect these frames, A gearing screw su; vertical 











btained at the quarterly meetings last week. The extent, 
however, to which this improvement has gone is not great ; and 
the majority of the makers complain of a slackness of trade. A 
fair amount of activity is observed in the sheet mills, and corru- 
gated kinds are in good demand where prices are not too stiff. 
Slits and small rounds, with strips, and the lighter kinds of sheets, 
afford average work at most of the establishments where these are 
a specialty. Some girder and tank plates are being rolled, and 
here and there some boiler and a few boat plates; but the plate 
mills generally are but slackly employed. The same may be said 
of heavy round and square and flat merchant iron; but the firms 
who have a reputation for best bars to be manipulated on the 
anvil are fairly well to do in that de ment. Houses of less 
note in the bar trade experience the active petition incident to 
a period of under average demand. Fancy shaped plates are 
affording employment in cases in which contractors’ wants are 
being met. 

Thedemandis comingalmost exclusively from home housesand for 
home use; and the kinds in request indicate a slight increase in the 
class of work which embraces large quantities rolled to one section. 
Other than for erection in the United Kingdom the work, as is at 

resent believed, will go to hardly any other countries than the 
Fast Indies and South America. 

Prices are, as a rule, firm; but where orders are greatly needed 
they are capable of pressure. 

Pig iron has sold since the quarterly meetings mostly at the 

rices of makers, but there are instances in which consumers 
Teoline to give any advance upon last quarter. In those cases the 
transactions have not, in other than rare instances, been closed, 
for vendors refuse to sell at other than an advance, in most cases 
of half-a-crown, upon last quarter's rates. 

Coal is in fair request for works’ purposes, and good qualities of 
household are nursed by the rs. For manufacturing 

urposes the prices are low, but the kinds in most request for 
Saute uses are high in price, and badly assorted. 

At the foundries and machine-making establishments there is 
tolerable activity, but scarcely so much is being done as was 
observed paw before Christmas. On every hand there are com- 
plaints of reckless tendering. Men, to get the orders for work 
which they can do, will offer to do that which they'cannot at prices 
at which it is impossible that the goods can be got out at a profit; 
hence pen have been brought to a wretched level at houses 
where the goods are aspeciality. Presently, however, after much 
struggling and counterfeiting, the new contractor fails in his ability 
to supply the decoy-duck, and the genuine maker gets a price 
somewhat nearer to the original quotation, but he cannot get 
abreast of it. The result is that both masters and men, who alike 
struggle to hold their own, have their remuneration so attenuated 
as to lead to all kinds of scheming, by which the consumer is not 
benefited. The reckless tendering, therefore, has led to the good 
of A one, but ultimately to the disadvantage of everyone con- 
cern 

Two very notable illustrations of this state of things have come 
under my observation in connection with important branches of 
the trades of this district during this week. The competition does 
not in every case come from firms trading here. In one instance a 
London firm is selling iron goods manufactured at prices barely 
covered by the price of the iron delivered in the metropolis. 

The leading tinplate ware, Japan hollow-ware, edgo 
tools, and lock-making establishments, keep fairly employed, but 
the chain and anchor, most of the nut and bolt, and other similar 
concerns, are not well todo. Here and there, however, railway 
work is in fair request, chiefly for export. The improvement is 
observable nearest to Birmingham. 

The rapid advances in the price of tin prove tantalising. On 
Monday there was another rise of £4, making present prices £117 
for bars, £116 for common block, and £120 for refined. 

The ) agers Industrial and Fine Arts Exhibition for South 
hire, to be opened in May next, promises well. A 
Guarantee Fund of £2300 has been promised, and expenses to the 
extent have been already incurred. £2000 will goin a building 
(to be constructed of iron), which will be 150ft. long, 80ft. wide, 
and 43ft. high, and which will have a gallery 13ft. wide 
running all round it. This is the first provincial exhibition which 
will have been signalised by such a structure. It will be put up 
on the pleasure grounds attached to an old mansion, the rooms of 
which will also available to the exhibition ; and the grounds 
are being afresh laid out by nurserymen. The site is one from 
which a view can be caught of the rural country “all round the 
Wrekin” for many miles; and the place will be made as much like 
a little Sydenham as is well practicable. On baw ae last an im- 
portant meeting of the promoters was held in Wolverhampton, at 
which the Earl of Lichfield presided, and the Earl of Dartmouth 
was present. During his speech Lord Lichfield, in speak- 
ing of the aid which South Kensington was rendering, said 
they were exceedingly — to the + in London for 
supporting them so efficiently as to send Mr. Wallis to help them. 
But they (the committee) did feel that in the present day, and 
ly in a manufacturing locality dependent for its success 
chiefly upon its manufactures, the Government had no better 
means of helping them than those which they could render through 
South Kensington, when ee efforts which were 
being made by the people in any given district, the Government 
sent them the best models in works of art, the executive were 
doing as much as they could be expected to do in advancing what 
was called the technical education of the working classes of that 
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78 
to be a very general impression that we had not made, as_a 
nation, so. great an advance as many -wish, yet he | n 
that. ar en all, feel that the. unfavourable ion of hy 
country was consi ? , From. all, however, 
could be gathered he that Great Britain come to 
ei escnt to hare inode vind the Gent Behublaion in BL, This 
as she O' vo mace, hibits OL. this 
was a question which had engaged ns | mint of atten- 
tion, and, he thought, would. more, it, a 
question which many pervons wished to see cleared up, The diffi 
culty of obtaining the requisite information upon. point was 
considerable, - Some . persons. said-—‘‘ Look at the enormous 
increase in our exports,” . It. was.a large increase, but the qu 
was whether or not that was as large as it, ought, to be. 


increase 
For himself, he had considerable doubt that it was... The rome 
way of looking at the.question was not to see if they a large 
increase, but whether or not the total amount of the produce of 
the country had increased in a proportion equal to tha inaveaaa 


in 
the population of the countries sending ving, and com- 
aoa with the increased facilities of production which this 
nation possessed in her innenely improved and rapidly extending 
machinery. If that phase of the question should be gone 
into, his“ own opinion was that it would be found that 
the trade of foreign nations had i g e 


durin; 

last few years much more conspicuously than the trade 
of this country had increased in the same time. It had 
become absolutely necessary for them—mastérs and men alike—to 
see if they could not maintain that positioniof excellence of which 
they had so long boasted. That could be accomplished only by a 
hearty co-operation of men and masters: Such a co-operation in 
respect certainly of that exhibition was most pleasingly manifest, 
for there was a desire evinced by all classes to combine to work 
out a result.which should reflect. credit upon the individual exhi- 
bitors. and the district asa whole, . Henee the..success of the 
Exhibition. would be fully anticipated, must prove'a great stimulus 
to South Staffordshire and East Worcestershire; and help mate- 
rially to develope its resources, which, up to the present time, were 
scarcely so well known recognised as they deserved to be. 








WALES AND THE ADJOINING COUNTIES, , 
(From our own Correspondent.) j 
THE Iron TRADE: Hands at the Leading Ironworks Employed 
@ Fair Average Time: Present Condition of the Trade Considered 
Exceetlingly: Healthy : Several Good Orders lately Secured: Large 
Orders under Négotiation : Prospect of an Entire‘Recovery in the 
Iron Trade of South Wales from the Depression : Less Under- 
selling than known for some time past: Future Deliveries De- 
clined except at an Advance on Présent Rates: Large Quantities 
of Rails waiting Shipment : Indian Contracts on Offer: Proba- 
bility of a Good Trade being done with: America for . Several 
Months to come: Unaltered Position of the Home Trade.—THtE 
TINPLATE TRADE—THE STEAM CoaL TRADE—ABSTRACTION OF 
Water FROM THE River UsK—BronFrLoyD Mine DrvipexpD-- 
CHANGES IN THE ENGINBERING STAFF OF THE MONMOUTH- 
SHIRE RAILWAY COMPANY—CHANGES IN THE MANAGEMENT OF 
THE TREDEGAR IRONWORKS. 
Art the principal ironmaking establishments in the district the 
hands engaged are now working a fair average time, and the pre- 
sent condition of the trade is considered exceedingly encouraging, 
there being a fair probability of something like former activit 
being witnessed at the rail mills before many months have elapsé 
several good orders having been lately secured. There are also 
some large orders under negotiation, the majority of which are 
likely to fall into the hands of makers in this, district; therefore, 
all things considered, there now seems @ Preeey) of shortly wit- 
nessing an entire recovery in the iron trade of South Wales from 
the depression which has prevailed during the past‘two years, 
Unmistdkable evidence of .an improvement having taken 
place in the demand is gathered from the fact that 
there is certainly less underselling than has been known for 
some time past, and makers ‘decline ‘to ‘enter with engage- 
ments for large quantities for future deliveries. except at an 
advance on present list prices. Last month thé total exports of 
iron from South Wales ports amounted to 29,817 tons, and there 
is at the present time more than double that quantity of rails 
now waiting to be shipped to the United States and’ other foreign 
markets, in addition te which large quantities of bars are about 
to be ‘sent to the continental markets. Rails ‘are also being 
mariifactured for Russian lines, the shi, season commeéncing 
itt the early’ part of , and until its close there is every likeli- 
hood of heavy supplies being sent to the Muscovite empire. Indian 
eontracts are again offered, and ‘there is a prospect’of business 
being more active with that quarter this year than in the past. 
American advices‘continue favourable as to future regereaen™, 
ated there is every probability of makers in this district doing a 
food trade with that country for several months to come. The 
e trade has not materially altered its position during the —— 
week, the good feeling which lately sprung up being -fully 
maintained. Pig iron of the best brands commands an average 
sale’ at full list quotations. 
Tinplates sell with tolerable freedom, but it is- somewhat doubt- 
ful whether the advance of 3s. per box determined upon at the 
quarterly meeting will be at once obtained. — . f 
There is now some pros’ of the steam coal trade recovering 
from the depression which has prevail b deipsty of two months, a 
favourable change having taken place in the weather at the latter 
end of last week; and although the is not directly favourable 
to vessels bound to the 'l ports, it is not of that, to 
vent their coming up or going down Channel. There is a steady 
stl in the number of vessels arriving at the local ports, 
and ‘as tliere are’ several orders on the books.of mnie ts 
and shipp iting to be dfor the mail packet stations, 
French, Turkish, and Mediterranean ports, a continuance. of 
fair weather may be leoked upon as the only essential. requisite 
te place the steam coal trade in a more satisfactory position than 
it has lately occupied, Orders from the continental markets are 
about the average, but from the Turkish and some of the Mediter- 
ranean ports inquiries are on the increase, The fayourable chan 
in the weather will, it is. expected, have an équally favourable 
effect on the house coal trade, the late gales having prevented 
coasting vessels arriving at the places of shipments, the result of 
which has been to place a large humber of the, colliers on little 
more thin ‘half time.” ; 









Another meeting of thé riparian’ ‘proprigtors of the river Usk 
has been held:at Brecon, at which ‘sr wietubcedenes that had 
‘between the chairman of' the meeti nb ase the secretary of 
the Monmouthshire Railway and Canal Company, and also that | 
between Mr.’ Walpole, her Majesty's Inspector of’ Fisheries, was | 
read, dnd'jt was resolyed “That, with regard to the complaints 
med against the Monmouthshire Railway and. Canal Company of 
tte keds Gea tee ed by 4 he river 
Uak, it is most desirable thut every er, ans of obtaining 
the object in view should’ be ‘trit “for , purpo:e Mr, 
porn te seers: Sad egar, as ' no oe 
com and ‘é eelings on the » Tt was: er 
reed Phat Mr: ‘Berrie oa ' r, Mr. A. A. 
atid’Mr. W. De ‘Winton, be: 8 to} 
Company the MAtibviey va faroseeblo yi 
™m a av ; 
to dioouse the sebiis of ke Prone egy to 
the next meeting.” : 


At the meeting of the Bronfloyd Mining 





‘Genoa, 3300 from Marseilles, 3000 
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Company a quarterly 
dividend of 10s. per share (£12 paid) was hieclared, being at the 
rate of over U6 per cént. per annum; Dulin vid 
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i : i ti y; butt hi 
position as regards the of the wo Matt an 
the same, and Mr. Fothergili will siione to be the I in 

er. Mr, Hardy, who for a iod has acted as Mr. 


‘orman’s confidential chief, will to the management in 
London. It has been deemed, advisable to, divide the duties 
performed by the late Mr. Wm.: Bevan, the underground manager, 
the colliery workings being now so extensive, and the appoint- 
ments have been conferred on Mr. Green and Mr. Partick. ' 





NOTES FROM THE NORTHERN 
COUNTIES. 
(From our own Correspondent... 

LivERPOOL: Mersey Docks and Harbour Board - Growth’ of Liver- 
wz. The Suez Canal: Smoke-consuming Apparatus—Nortu- 
ASTERN District: The Cleveland Iron Trade: New Inman 

Steamer :. North Eastern Railway, &c.—State or TRADE: 
Sheffield : South Yorkshire—Sunvey or Hatirax, 

At the last meeting of the Mersey Docks and Harbour Board it 

was stated by Mr. Forwood that the quantity of coal shipped at 

Birkenhead in 1868 ‘was817,000 tons, as comipared with 798,000 

tons in 1867 (when there were 1 shipments in connection with 

the Abyssinian expedition), and 000 tons in 1866. ~The total 

quantity of coal which passed over the, board’s applignces in 1868 

was 367,000 tons as compared with 372,000 tons in 1867 and 11,000 

in 1862, the year in’which the hoists were opened, It appears. 

from an official report prepared by Mr. Newlands, the Liyer-. 
pool borough engineer, that the total’ number of houses) 
ereoted ‘in Liv l last year was 1756, increasing the number! 
built, from 1841 to 1 to’ 43,644. Other buildings were | 
erected’ in Liverpool - last ‘year as follows :-- Warehouses | 

4, offices and manufactories 42, workshops, &., 93, . Mx. | : 

Stoess, Bavarian consul at Liverpool, has read an interéstipg | 

paper on the Suez Canal to the members of the Li I Chamber | ; 

of Commerce. He said the Meet of the canal would shorten | 
the distance by sea to the East 4300 leagues from Constantinople, 

3800 from Malta, 3600 from Trieste, 3300 from Brindisi, 3300 from | 

from ‘Cadiz, 3000 from Havre, | 

2800 from Amsterdam, 2800 from Bordeaux, 2800 from Lisbon, 

2800 from Liverpool, 2800 from London, 2800 from St. Petersburg, | 

2700 from New Orleans, and 2400 from New York. In answer to 

Mr. Tinne, the lecturer said it was proposed to tow sailing vessels 

through by steamers. It was the intention of the company to 

charge 10f.-per ton as toll, including vessel and cargo. 

‘A smoke-consuming apparatus, patented by Mr. Jones; superin- 
tendent of the 1 ive department of the Highland Railway, 
has been introduced into several large furnaces. It was at first 
doubted whether the invention could be applied to flue boilers ; 
but Mr. Jones has received a gratifying certificate as to the result 
from Messrs. Robertson and Orchard, of the Wallace Foundry, ~ - 

With regard to the north-eastern district, I may note that at 


AND EASTERN 





the ironmasters’ dinner at Middlesborough, last week, , Mr, 
Williams, of Bolckow, Vaughan, and Co. (Limited), pointed out 
the advantages which would be gained by establi on Tees-side 
manufactories for the conversion of pig into fini iron, Asia 
step in that direction, Mr, R. Hill, of Birming ig now building 
wireworks contiguous to Fox, Head, and Coe.’s, of Mi rough, 
which will be capable of turning oh, ahosk 100. tons. of .wire per 
week. The co-operative works of Messrs. Fox, Head, and Co,, 
under the iepens Mr... Jones, ‘who tents: have 
attracted ‘so “mich” attention, aré well employed... This 
firm ‘are’ about” to 


“build a, number of puddling. furnaces, 
and to erect a steam-lhammer and other m . . The 
new Inwian steamer, City of Halifax, of 1100 

then ‘and’ 120-horse power, was built by Mr. W. 
Pallion, and engined by the North-Eastern Marine ineeri 

. She is 225ft. long by 50ft. bam, a0d 17ft.. Gin. depth 
She is built wholly of wood, and is intended to carry 
intercolonial mails and passengers between St. John’s, Newfound- 
land, and Halifax, Nova Scotia. The frames are bound and tied 
by diagonal iron plates. The engines are of the inverted direct- 
acting type, fitted with surface condensers, ‘expansion valves, and 
all recent improvements. It is understood that the directors of 
the North-Eastern Railway Company propose to concentrate very 
considerably their operations the repair and, erection of 
locomotives on ng ae and that the company’s Gateshead 
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buildings, the streets, courts, 





comparéd with 1867, The 
showed a decline of' 2228 tons last year as compared with 1867. 
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shops will soo largély extended. A little more-activity 
is observed in steam tug ‘building. on eside,. It is stated 
that the Peninsular and Oriental Steam Navigation Company has 
discontinued taking Tyne coals for the present,. The iron ship- 
building trade of the Hartlepools is pretty, well . maintained. 
Messrs. Denton and Co. have launched the first vessel built by 
them this year. In 1868 they built eight vessels, viz., one each of 
500 and 900 tons, iron; one of 700 tons, composite; one of 1600 tons, 
iron; three of 700 tons, and one of 940 tons. With,regard to the 
Cleveland iron trade, it may be observed that the ess.of the 
stocks in makers’ hands and the orders,on hand will, maintain 
” for some one to bere he demand for rails ) ‘increasing 
in consequence of the considerable inquiries prevailing for Russian, 
Austrian,’ dnd Hungurian railways. The faite a fur in 
— ree district is eighty. five, and there are fiity-five 
out o ‘ eee ' , 
The' “omnibus bill” of the North-Eastern Railway Company 
for the present session proposes to provide for the abandonment of 
the Port Clarence branch, the revision of the Middlesborough dock 
pony Me application of thé provisions of the Harbours, Docks 
and —<— ig 1847, to the company’s .Wearmouth and 
Hartle Cc. . > ‘ ; 
At the quarterly meeting of She Nextet England iron trade last 
week sketches were exhibited of a new boiler experimented.on by 
Messrs.‘ Fox, Head, and Co, The advantages claimed for this 
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MS CARTRIDGE Factory oF BENGAL.—We understand 
intment of chief engineer of this establishment has 
} : J C.E. , lately a distinguished 
student and prizeholder: in the’ Engineering department of the 
of Glasgow. * 

‘48T—A. SUCCESSFUL EXPERIMENT.—The Civil Service 
d t ting remarks :—‘‘ There are very 

few simple articles*of food which can boast so many valuable and 
~~ While acting on the nerves 
with some of. the 


has the following interesti 


properties as cocoa, 
‘ulant, it provides ) 
purést elements of nutrition, and at the same time corrects and in- 


vigo: 
which Mr. Epps attained by. his 


S preparation of cocoa 
knowledge of the natural laws whic 


govern the operations of di- 
plication of the fine pro- 
pe ‘ 3 provided our breakfast 
tables with a ‘delicately flavoured beverage which may save us 
many heavy doctors’ bi ] 

THE MANUFACTURE OF WATCHES AND CLOCKS.—A most interest- 
ing and instractive little work, de 
clearness, the rise and prog 
t'been Published by 
9, Westbourne grove. 
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THE ROYAL INSTITUTION. 
CONCLUDING ARTICLE. 

In. the three preceding portions of this history and 
description of the. Royal Institution full particulars have 
been given respecting the chemical and physical labora- 
tories and the large theatre. The other departments of 
interest within the building are the library, the reading- 
room, and the museum. 

Soon after the foundation of the Royal Institution the 
library, in accordance with its prospectus, was essentially 
composed of scientific treatises and journals. Early in 
1803 a meeting of the more important proprietors was 
held, which led eventually to the formation of an extended 
library of reference, there being at the time none such in 
existence available even to the members of the Legisla- 
ture, except that of the British Museum. This was carried 
into effee a. number of noblemen, and gentlemen dis- 

inguishé for their attainments in’ literature‘and science, 
who not only subscribed a sum of about £5500, but also 
formed themselves into sub-committees for the pu of 
selecting and purchasing the best works in every pad 
mentof human knowledye. The most active persons in 
this work were Earl Spencer, the Earls of Dart- 
mouth, Winchilsea, and Bridgewater, Earl Gower, Shute 
Barrington, Bishop of Durham, Sir Joseph Banks, Sir 
John Cox Hip iske , Dr. Charles Burney, Mr. Samuel 
Tpernben, We. illiam Dunlop, Mr. Thomas Bernard, and 
others. 


The library at present consists of about 33,000 volumes, 
including works of science ; the “Transactions” of the prin- 
cipal British and foreign academies and scientific insti- 
tutions; British history and topography, including the 
ancient -chronicles, eminent modern historians, county 
histories, and many rare publications relating to these 
subjects ; ‘works on literature, art, and antiquarian re- 
search ; the best editions of the Greek and Latin classics 
and the fathers of the church ; British and foreign litera- 
ture, and an extensive collection of historical and miscel- 
laneous tracts, commencing with the sixteenth century. 

A classified’ catalogue of the library, by Mr. William 
Harris, the first librarian, was printed in 1809, and a 
second edition appeared in 1821. The present librarian, 
Mr. Benjamin Vincent, who has now acted in that 
capacity for twenty years, since December, 1848, compiled 
a new ogue with indexes of authors and subjects, 
and an alphabetical list of the historical tracts, chrono- 


logically arranged. The additions to this volume, which 
was published in 1857, are annually printed and sent to 
th bers. . 


‘In the upper library are placed the classics and other 
standard historical and literary works, and also a collection 
of encyclopedias, dictionaries, and the newest scientific 
text-books, arranged to facilitate immediate reference. In 
a reading room for study are placed many series of English 
French, German, and Italian scientific memoirs and 
journals, and a great number of works on the natural, 
medical, and mathematical sciences. In the newspaper 
room, the principal journals, magazines, and reviews, 
English foreign, are regularly provided. A circulating 
library is subscribed to, in order to afford the members an 
opportunity of seeing the newest books as soon as published. 
the reading and newspaper rooms are open every day 
from nine in the morning we — in the ee. The 
upper library is open every day from ten in the morning 
till ten in the online, except on the Fridays during the 
season, when it is closed at four in the afternoon. 

There is a small museum at the Royal Institution con- 
taining mineralogical specimens, numerous weapons of 
savages, and philosophical curiosities. Among the latter 
are some original specimens of hydrochloride of carbon and 
chloride of carbon, discovered by Faraday, and some of the 
bases of the coal-tar dyes. The tubes filled with gases by 
him for diamagnetic purposes are also preserved. It also 
contains his caldie of copper wire for showing the 
electrical current produced by cutting the lines of magnet- 
ism of the earth. There are imens of his heavy glass, 
now often used by Dr. Tyn for experiments upon the 
magnetisation of light. A little permanent magnet, made by 
static electricity, is preserved in a glass frame, and has the 
following note attached in Faraday’s handwriting :— 
“Magnet made at the London Institution by an electric 
discharge from seventy square feet of charged surface. 
Present—Sir Humphrey Davy, Pepys, Jordan, Bestich, 
and self.—M. F., May 14th, 1820.” The walking-stick of 
Sir Humphrey Davy is likewise in the museum. 

The Institution possesses a stock of scientific apparatus, 
accumulated during the past sixty or seventy years. The 
experiments performed at the lectures are for the most part 
of a very high class With the electric light as a source of 
illumination, all the phenomena of reflection and refraction 
can be brought before large audiences. By the aid of the 
many appliances the action of mirrors and lenses is ex- 
plained, also the conditions of vision and the structure of 
the human eye. The experiments include the analysis and 
synthesis of light, the doctrine of colours, crystallisation 
and electrolytic decomposition, the phenomena of inter- 
ference, polarisation, and double refraction. The electric 
light is employed to show the chromatic. phenomena 
exhibited by crystals and other bodies ing a 
doubly refracting structure in polarised t: It is 
also employed to illustrate the composition of vibrations 
and acoustics, and for the illumination of apparatus in 
delicate experiments, with the view of projecting magnified 
images upon ascreen. The stock of electrical and chemical 
yr pagers also large. From these facts it will be seen 

an attempt to give a detailed description of the scien- 
tific appliances in the building would izivolve us in an 


almost endless task, but these particulars will appear more 
or less in our weekly notices of the Royal Institution 
lectures, For the present, therefore, we confine our.atten- 
tion to the method of keeping the Grove's ‘batteries in 


these two subjects has probably been gained at the Royal 
beg ap bn an Avni cat, 
working ic lamps about forty cells of Grove’s 
battery are commonly ompeyet The batteries are kept 
oe nee the “bya the Institution, as pol nitrous 
ey give off are very unpleasant. practi- 
cal effects of freezing and summer temperatures upon the 
working of the batteries are found to be that the cells are 
a amg for use and charged very shortly before each 
ecture, and it is found to be judicious never to charge 
them more than five or six hours before they are wanted, 
or their power will be too much exhausted before the lec- 
ture begins, in spite of the tion of zinc plates. 
The current is conveyed from the batteries to the theatre 
by means of insulated wires, ending in screw terminals 
beneath the chimney already mentioned. Each cell of the 
battery measures 4{in. by 3}in. by lin. in its interior, 
whilst the interior of each porous cell measures 43in. by 
2éin. by din. Each platinum gry or sheet 40z., measures 
53in. by 2}in., of which 43in. by 2iin. are exposed to the 
contact of the nitric acid. Each new zinc plate weighs 
about 11b., and measures 5Zin. to the bend at the bottom 
by 23in. x #;in., of which 4gin. by 2zin. ‘are exposed to 

e action of the sulphuric acid and water. The surfaee 
of the zinc plate not turned towards the platinum is not 
artificially protected from the action of the acid by any 
insoluble coating. 

The connecting screws of the battery corrode somewhat 
rapidly under the action of the acid fumes, and they are 
cleaned with hot water and carbonate of soda. The zinc 
plates are amalgamated by rubbing mercury over them 
after they have been dipped in weak sulphuric acid and 
water. en not in use in the battery they are kept in 
weak sulphuric acid and water, in the proportion of one of 
the former to about eight of the latter, filling a deep por- 
celain tray with mercury at the bottom. It is found that 
if the zincs are allowed to dry the mercury runs off them. 
The porous cells, when not in use, are kept bottom upwards 
in a tray of water, for the removal of the nitric acid and 
salts of zin>. 

After the battery has done its work the waste acids are 
thrown upon the old and worthless zinc plates, consequently 
the zinc is dissolved, but the mercury is left behind and 
saved. Also, upon emptying the batteries the mercury at 
the bottom of each cell iscaught and saved. This is j ben 
by emptying the batteries into an inclined tray (Fig. 1) 
with a short piece of tube 
sticking through one corner. 
The heavy mercury, shown by 
the black part of the cut, is 
caught by the tray, but the 
the tube. This ingenious 








acids run off through 
little plan of quickly separating the mercury from 


the acids was devised by Mr. Cottrell, one of Pro- 
fessor Tyndall’s assistants. After the acids have dissolved 
the old zinc plates and left the mercury they are thrown 
away, and have the practical effect of keeping the drainage 
channels in the yard of the Institution very free from rats. 
The battcries have to be taken to pieces every time after 
using ; and it takes about an hour to join up and charge 
a forty-cell Grove’s battery. Each porous cell is filled with 
strong nitric acid, and the zinc cell is charged with 
one-part of common sulphuric acid, mixed with six of 
water. When charged, the battery will work well for 
several hours, and new zinc plates used every day for an 
hour, and well amalgamated, may last, perhaps, for about 
twenty lectures. 

A brilliant light being obtainable by these means, 
lenses are used to produce parallel beams, and con- 
vergent or divergent rays. When a transparent picture, 
or transparent film of crystals, isto be projected ona screen, 
it is placed nearthecondensers, and the converging rays next 
pass through an object glass, which produces the representa- 
tion. One method of projecting an opaque object upon the 
screen is to illuminate it brilliantly with converging rays, 
and then throw its image upon the sheet by means of a 
double convex lens. All the experiments of the solar 
microscope are performed by means of the electric light. 
Several een lenses are used at the Royal Institution, 
each about 4in. in diameter, and those found most useful 
in practice have a focal length of from Gin. to 12in. for 
parallel rays. 

As glass’is not transparent to most of the rays of dark 
heat, condensers made of rock salt are useful in many 
experiments. Some rock salt condensers often used consist 
of two double convex lenses, each 3in. in diameter, about 
jin. thick, and 4in. in focal length. The lenses and prisms 
of rocksaltare protected from damp by keeping them beneath 
a glass shade in company with a cup containing a little 
strong sulphuric acid. In some of his experiments on 
obscure rays Dr. Tyndall uses rock salt condensers, in others 
he brings the rays to a focus with reflecting mirrors, which 
are silvered on the concave surface, These mirrors need not 
necessarily be very large, because the nearer they are to the 
carbon points the better are the results. Inexperiments upon 
the passage of heat rays through a solution of iodine in 
bisulphide of carbon, a plate of rock salt, an inch -thick, 
is fixed between the solution and the interior of the 
lamp to prévent the bisulphide from catching fire should 
the vessel holding it break. Rock salt has two lines of 
cleavage at right angles to each other, and may be cut in 
other directions by means of a fine saw. It may be rubbed 
down with coarse glass-paper, and then polished upon a 
sheet of plate-glass, covered with a perfectly saturated 
solution of common salt, and finally polished upon the 
lathe with rouge. For many of these details about: the 
management of apparatus, and for some other particulars, 
we are much indebted to the assistance of Mr. Cottrell. 
The annual income of the Royal Institution, as_ pre- 
viously stated, is about £6000 a year, most of which is 
derived from members’ fees and from the subscriptions to 
the morning lectures. The funded property of the Insti- 


tution returns annually a sum of about £300, An endow- 
ment of about £100 a year to a professor of physiology at 





8 hie order for the production of the electric 
ar oui 


to some facts relating to the grinding, polishing, | 
preservation of rock-salt, as more experience upon 





the Royal Institution was given in the will of Mr. John 
Sussex, in 1834; another endow- 


| of chemistry. Mrs. Hannah Acton also left the Royal 
Institution some funds wherewith, onte in seven to 
pa one hundred guiness “to the person who shall, in the 
udgment of the committee of for the time 
Going of the onid Instuéion, be the sbthor of the. best 
essay illustrative of the wisdom and beneficence of the 
Almighty in each t of science, as the said 
for the time being of the said 
Institution shall in their discretion select.” 

The present managers of the Royal Institution are Mr. 
H. W. Blake, M.A., F.R.S.; Mr. Charles Brooke, M.A., 
F.R.S.; Admiral Sir H. J. i » K.C.B.; Fre 
Douglas Galton, C.B., F.R.S.; Mr. J. P. Gassiott, F.R.S.; 
Mr. W. R. Grove, Q.C.; Mr. C. H. Hawkins, F.R.S.; Sir 
Jobn Lubbock, Bart., F.R.S.; Sir Roderick J. Murchison, 
K.C.B.; Mr. W. Pole, M.A., F.R.S.; Mr. W. F. Pollock, 
M.A.; Mr. R. P. ae Lieut.-General Sabine, 
President of the Ro iety; Sir C. Wheatstone, 
F.R.S.; and Colonel C, P. Yorke, F.R.S. The officers of 
the Institution are at present :—Sir Henry Holland, Bart., 
F.R.S., President. The Superintendent of the House and 
Professorof Natural Philosophy is Dr. John Tyndall, F.R.S. 
Dr.Wm. Odling, F.R.S., hol Fullerian Professorship of 
Chemistry, and Prefessor Huxley, F.R.S.,- that of 
Physiology. Mr. Wm. Spottiswoode, M.A., F.R.S.,. holds 
the office of Treasurer. The Honorary Secretary is Dr. 
Henry Bence Jones, and the Librarian, Mr. Benjamin 
Vincent. Mr. Cottrell is assistant in the physical, and 
Mr. Wills in the chemical laboratory. 

Such noble work has been done at the Royal Institution 
in past years, and its value to the world has been so great, 
both intellectually and practically, that any comments in 
praise thereof would be superfluous, In bringing this 
chronicle to a conclusion, we feel that we cannot do better 
than quote the following official comments about the 
death of Faraday, published by the managers of the 
Institution in their official report for 1867 :—‘“ The past 
year has brought to the Royal } Institution a great personal 
change ; for although Professor Faraday had ceased for 
some time to take an active part in its proceedings, yet the 
year of his decease must be considered as a critical point 
in its history, since it finally closed the connection with 
one who had long devoted his great talents to its 
service, and who was most warmly interested in that course 
of preety of which he had been a principal cause 
and promoter. The loss of such a man has been felt 
throughout the whole world of science, but has been a 
peculiar grief to the members of the Royal Institution, 
where his numerous good qualities had endeared him to a 
large circle of friends, and had acquired for him universal 
respect and admiration. It isa consolation, while lamenting 
his loss, to feel that the value of his discoveries, the example 
of his energy, the remembrance of his modest and un- 
affected demeanour, and the stamp which his high charac- 
ter and ability have impressed upon the Institution, re- 
main as fair subjects for pride and congratulation to his 
fellow members; and that in recording the successful 
career of Michael Faraday, they may hold it forth asa 
standing incentive to exertion, not only to bis successors, 
but to the young and ardent inquirer after knowledge in 
all future generations.” 








LIVERPOOL 
No. VI. 

Tue port of Liverpool, in addition to the example it 
affords of the vast facilities which modern engineering can 
confer upon commerce by extended harbour works, has 
also been the foremost in successful ocean steam navigation, 
thus contributing in another branch of the profession a 
scarcely less important quota to progress. It is, therefore, 
with no small interest that we look back upon the time— 
June, 1840—when it was announced that the following 
Royal Mail steamers were about to commence runnin 
from Liverpool to Boston, calling at Halifax to lan 
passengers and her Majesty’s mails:—The Britannia, 
Captain Ewing; the Acadia, Captain Miller; the Caledonia, 
Captain Cleland; and the Columbia, Captain Woodruff; 
vessels of 1200 tons and 440-horse power each. The 
Britannia was the first of this line of steamers to cross 
the Atlantic, her first outward voyage to Halifax 
occupying twelve days, whilst the homeward one 
was accomplished in nine days and a-half. Since 
that time the size of the vessels has been about 
trebled, the number of services increased by supplementary 
steamers and otherwise about four times, whilst the prac- 
tical success of the line has been such, and has given such 
an impetus to intercommunication between Europe and 
America, that the sailing from European to American 
ports may now be counted as so many vessels a day instead 
of so many a year. In 1845 the establishment of the Royal 
Mail steamers was followed by that of a line of screw 
steamers between Liverpool and the Levant, since which 
event nearly all the trade between Liverpool and the coun- 
tries within the Straits of Gibraltar has been carried on 
by screw steamers. Meanwhile the commissioners of 
Birkenhead were pushing on vigorously with their work, 
and having obtained possession of a large part of the bank 
of Wallasey Pool, they announced their intention of applying 
to Parliament for powers to form extensive docks in the 
pool, whilst almost simultaneously the Liverpool. dock 
committee gave notice of an application for powers to 
construct the north docks, which are now producing a 
revenue of £45,000 a year. In 1844 was completed the 
Liverpool Observatory, and in the same year the Birken- 
head Dock Bill was , and in the spring of 1845 
the works were proceeded with with the greatest activity. 
Seven hundred men were at work day and night, which 
number, asthe summer approached, was increased to ‘two 
thousand. It was then expected that the docks might be 
pateny opened in two years, and completed in three. 
‘ifty millions of bricks were made by the Dock Warehouse 
Company for the warehouses which have since been built. 
In 1845 the Liverpool and Manchester and the Grand June- 
tion Railways amalgamated, and in 1846 was established 
by the “Grand Junction Railway Company,” as it was 
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London, starting from Liverpool at six o'clock in the 
morning, os London at twelve, and thus allowing 
ms to spend four or five hours of the day in 
Tonien, returning to Liverpool the same night. In March, 
1847, the first of the Birkenhead docks and the dock 
warehouses attached to the docks were opened by Lord 
Morpeth (afterwards Earl of Carlisle), and in the same 
year large reductions’ were made in the dock dues. These 
reductions were—on cotton £18,000, on shipping £14,000, 
on salt £3400, on iron £1500, and on £1116. This 
= also gave to Liv 1 its first electric telegraph 
etween Liverpool Sill Manebedter, which was speedily 
followed by lines to every part of Great Britain. The 
valuable discoveries and inventions in the arts made dur- 
ing the early part of the reign of George the ITI. exercised, 
of course, a most important influence on the trade and 
commerce of Liverpool, Amongst these were the 
steam engine, the blast furnace, Arkwright’s spinning 
machinery, and the improvements made in the 
earthenware and the glass manufactures. The mechanical 
inventions gave full scope to those great means of gene- 
rating motive power for manufacturing purposes which 
are supplied by the numerous streams flowing from the 
Cental heights of England, through the counties of Lan- 
caster, Chester, Stafford, Derby, and Nottingham, and 
to the still ter means supplied by the coal-fields, 
which form the most valuable oF all the sources of wealth 
possessed by those counties. | Hence they fixed manufac- 
tures in the north-western districts of England, and thus 
secured the commercial greatness of Liverpool. The water 
communication between the Trent and the Mersey, in the 
formation of which the Duke of Bridgewater and others 
were engaged at the time of Wedgwood's discoveries, inter- 
sected the potteries and connected them with Liverpool. 
The Sankey and Weaver navigation united’ the coal-fields 
of Lancashire with the salt-beds of Cheshire, and the supe- 
rior strength and purity of the brine of Cheshire, and the 
richness of its salt-mines soon put an end to the manufac- 
turing of salt from the waters of the sea, and turned the 
foreign trade in that commodity to Liverpool, the natural 
outlet of the products of the Cheshire salt-beds, and to 
Gloucester, the outlet of those of Worcestershire, whilst the 
discovery of thesteam engine, by theimpetusit gavetotheiron 
trade, was a further source of commercial wealth and prospe- 
rity from the rich supply of coalin the Lancashire coal-fields, 
a of which coal, suitable for the use of the furnace, 
been the principal fact which has fixed the locality of 
manufactures in England. Soon after the accession of 
the House of Hanover the ironworks of Staffordshire, 
for whose foreign commerce Liverpool is the natural out- 
let, seemed doomed to destruction from the same cause 
which had already had a fatal effect on the ironworks of 
Sussex and Surrey, namely, the exhaustion of the woods 
which supplied the charcoal—the orly kind of fuel which 
had, at that time, been successfully applied to the smelting 
of iron ore and ironstone. Dr. Plott, in his history of 
Staffordshire, describes the attempts to use coal and coke 
for the rg of smelting ironstone as entire failures. 
Speaking of what he terms “the last efforts to 
e iron from pit coal,” which was made by a German 
named Blewstone, in the time of the Stuarts, he says, 
“Many were of opinion that he would succeed in it, but 
experience, that great bafiler of speculation, showed it 
could not be; the sulphuric vitriolic steams that issue from 
the pyrites which frequently, if not always, accompanies 
pit coal, ascending with the flame and poisoning the ore 
sufficiently to render it much worse iron than that made 
with charcoal.” Of'coke, asa fuel for smelting iron, the 
same writer says—“ They have the way of charring coal in 
all particulars the same as they do wood, whence the coal 
is freed from those noxious steams, The coal thus prepared 
they call cokes, which conceives as strong a heat fad as 
charcoal itself, and is as fit for most other uses but for 
smelting, fining, and refining iron, which it cannot be 
brought to do, though attempted by the most skilful and 
curious artists.” These failures produced a rapid decline 
in the iron trade of Great Britain. The furnaces dimi- 
nished in number frem 300 to 59; and the total quantit 
of iron produced sank in 1740 to 17,350 tons. It seemed, 
therefore, probable, that the manufacture of iron 
must brig ried from England altogether, and that 
she must me dependant on Sweden, who was 
+ then producing about 48,000 tons annually, of which 
15,000 tons were sent to England or ia, who 
— us with 3000 tons a-year, and on the British 
colonies, all of which countries possessed forests vast 
enough tofurnish charcoal for the consumption of centuries. 
A succession of discoveries, however, avertedthethreatened 
evil, and the iron manufacture became one of the greatest 
sources of wealth and commerce to Liverpool. In 1774, 
however, the rapidly rising fortunes of Liverpool receiv 
a severe check from the commencement of as tae 
War of Independence, which affected the trade of this port 
more than that of any other from the greater extent of its 
commercial connection with continental America and the 
West Indies. For seven years an entire stop was put to 
its commercial pro; According to estimates in the 
year 1774, the.exports from England to the thirteen 
American colonies amounted to the yearly value of 
£3,378,900 ; the’ imports to £3,924,406. The Customs 
revenué df the port of Liverpool, which at the commence- 
ment of the war amounted to £274,655, had in 1780, the 
sixth year of the war, declined to £188,830; the tonnage fell 
from 84,792 tons to 79,450, of which a large part was 
composed “of privateers ; the ulation decreased from 
35,600 to 34,107, and at the close of the war in 1783 not 
less than 10,000 of the poorer inhabitants were supported 





a trade with Liverpool in Irish grair 
sions. The ten years of peace following the close of the 
American war in 1783, and before the commencement of 
the French Revolution in 1793, were an era of great 
perity in Liverpool. The inventions already referred to 
fad th a few years quadrupled the iron, cotton, woollen, 
and earthenware manufactures, thereby increasing the 
export trade, and giving a stimulus to shipping, as well as 
to the demand for raw material from al ‘Between 
the years 1786 and 1792 the average amount of tonnage 
which entered the port of Liverpool yearly increased from 
151,347 to 260,380 tons; between the years 1780 and 
1786 the Customs revenue of the port increased from 
£188,830 6s. 1d. to £680,928, and between the years 1786 
and 1790 the population increased from 41,600 to 55,732. 
Unfortunately the progress of trade produced an increased 
demand for Jabour and a consequent increase in the slave 
trade. Liverpool was not behindhand in this disgraceful 
traffic, and in the year preceding the commencement of 
the Pigeon 4 war she had 136 ships engaged in it— 
about a twelfth part of the tonnage which entered 
the port. In 1793 the amount of shipping, . British 
and foreign, which cleared out of all the ports of 
Great Britain was 1,565,154 tons, of which 260,380 
tons, or rather less than a _ sixth rt of, the 
whole, were from Liverpool. In 1716 they amounted 
only to a twenty-fourth part, which shows that during the 
greater part of the eighteenth century the increase in the 
commerce of Liverpool was four times as great as that of 
the general commerce of Great Britain, From 1793.to the 
peace of 1815—a period of incessant war—the commerce 
of Liverpool of course fluctuated violently, everything 
depending on the results of events which it was impossible 
to foretell. The discovery of gold in California brought a 
new trade in precious metals to Liverpool. In 1851 the 
old and silver imported into Liverpool from the United 
States were of the value of £6,091,433, and it is the com- 
merce with this country which has done most to promote 
the growth of Liverpool; but the extent and value of its 
export and import trade with the various countries of the 
world in 1851 is shown by the income which the trade of 
each yielded to the Liverpool docks in that year, amount- 
ing to £235,527, exclusive of light dues, warehouse rents, 
and some other smaller charges. The proportions were as 
follows :—United States £93,489, British North America 
£26,651, East India and China £21,089, West India and 
Gulf of Mexico £12,295, West Coast of America £8206, 
Australia £656, Mediterranean £21,386, Brazil £8851, 
Baltic £7489, continent of Europe £14,800, coasting 
trade, including the trade with Ireland, £23,942. The 
rapid and extraordinary rise of Australia gave a new out- 
let for the commercial energies of Liverpool, and the 
immense tide of emigratiuu thitherwards since the gold 
discoveries in that colony has principally passed through 
its port. The reduction of the duties on timber, and the 
repeal of the corn laws, caused a great increase in the trade 
of Liverpool with the pine growing regions of Scandinavia 
and Russia, and the grain growing districts of Poland, 
Prussia, Germany, and France. In 1851 the quantity 
of Dantzic timber imported into Liverpool was upwards of 
a million of cubic feet. Liverpool supplies the whole of 
the north of Europe with salt, and also sends thither con- 
siderable quantities of cotton, palm oil, and other tropical 
roduce, whilst it has also become the chief point of em- 
Paskition for German emigrants, for it is better and 
cheaper to come by steam to Hull, cross to Liverpool, and 
sail from that port, than directfrom Hamburgh and Bremen. 





ON THE WORKING OF GRANITE QUARRIES. 
By M. CAMILLE Tronquoy. 

‘WE saw some months ago a granite quarry worked, at Beau- 
vais-les-Rochers (commune of Champseuil), for paving stones with 
a powerful machine, invented by M. Joanne Ronceroy, of Plessis- 
les-Cherets, near Corbeil, which apeey supplants powder and 
yet allows of the granite being detached in blocks and broken up 
almost without waste.. The principal part of this machine is 
a monkey of 800 kilogrammes, carried with two iron rods which 
guide it in its fall on a carriage which turns on the arm of a crane. 
This arm is horizontal, its jib is 12°50 metres in length, and about 
— metres above the ground level. It is the fall of the monkey 
which detaches the blocks. A chain worked by a windlass raises 
the monkey when it has fallen, and nippers detach it when raised. 
The monkey is a mass of cast iron with two ears placed laterally 
on it through which pass the » guiding rods, and two more on the 
upper part by means of which the rope is fastened which serves 
to g the monkey on the raising chain with the assistance of a 
pulley carrying nippers. The monkey is —e through and 
through bya hole opening into a cavity which receives a mass of 
iron projecting on the lower surface of the monkey and which gives 
the stroke of the monkey. The object of the hole is to enable the 
mass of iron to be removed when worn sufficiently to necessitate 
its being replaced. It is kept in its Feed simply by tightening the 
rope with which it is surrounded. e guiding rods are round bars 
of iron, from twelve tofourteen metreslong and six toeight centimetres 
diameter. Theyarekeptat the same distance apart by a plate on the 
turning carriage, which has two holes bored in it of groater diameter 
than the rods, The lower of the rods is fastened and kept ata 
fixed distance apart by a short’iron strap, carrying two wooden 
blocks which can te in the strap. Between the two blocks is 
left a free through which the mass of iron on the monkey 
can pass. The blocks of wood serve to deaden the shock after the 
blow has been struck on the stone to be detached. Finally, at 
each end the strap is provided with two pulleys, on which run 
two chains to raise and lower the rods at wi hese i 
work on a second windlass, independent of the one which belongs 
to the monkey, The carriage is like that used for the cranes of 
stores, and is worked by a chain from a third windlass, The arm 
of the crane is femed, by joining two beams in the shape of a 
dcuble T made of sheet and T-iron, between which rolls the 

. The complete machine carries three arms identically 
the same and symmetrically placed. The vertical shaft is borne on 
a large truck moving on rails, the surface of which is a square of 
five metres, On this platform is placed a horse-gin, to which the 
v axis serves as an axis of rotation, The horse-gin is hidden 
by vertical sides formi 


mechanism which is attached to the horse-gin, and which, 
of a chain, draws backwards or forwards the whole 
moves on rails, The. is used as follows :—It 
been levelled; a line five 
the to be cut 


with a single blow the block of granite i 

tion of the wedge. The nippers are loosened, and the monkey 
detaches a block of from five to ten cubic metres, The placing in 
position of the apparatus and detaching of the block takes five 
minutes. In order therefore to keep the machine constantly at 
work a sufficient number of men must be employed to prepare the 
places of the wedges, either in the blocks to be detached or in 
those already detached, which are to be broken up. Each hole fora 
wedgein the granite takes an hour to make. The inventor states that 
twelve workmen, each having a man to help him, would be required, 
aman to guide the machine, and five men to move and load 
itself can assist in loading the blocks, as it is a regular crane. 
machine is used for breaking up blocks which are more than from 
blocks ; in all thirty men. 

Under that size breaking up is done by hand as usual, either 
with a speci : i : i ety a ay Bs herd 
the monkey, which is comparatively light, a species of proj 
ing pover f on its lower Yeustanb, and which is dicular to 
another cutter also projecting on to a sort of fixed cast iron anvil. 
The top of this anvil is surrounded by a framework, into which is 
put the granite dust to the level of the cutter on the anvil ; on this 
dust the block to be broken is placed and kept in position by 
means of a stiff wooden bar binding together the rods which guide 
the monkey in its fall. It appears that considerable saving 
results from these two machines. They possess the advantage 
of not being liable to get out of order like that which has 
been used in the environs of Fontainebleau, and which neces- 
sitates the use of a steam engine, a kind requiring men accus- 
tomed to the m ement steam-engines. It must, how- 
ever, admi + this machine is very cumbrous, and 
one would like to know whether adopting the principle of 
the use of very heavy masses for cutting rocks a means not 
be discovered which would permit of its application in the earth- 
works in the limestone and granite strata which will be met with 
in great numbers on the railways authorised in 1868.—(Annales du 
Génie Civil). 


ON A NEW FORM OF PERMANENT MAGNET. 


By Freperick A. Pacet, C.E.; M. Soc, Civil Engineers in 
France ; Corr. Mem. Franklin Institute; M. late Government 
Commission on Chain-cable and Anchor-proving Establishments. * 
Wrrxovt any distinctly given reason, it is taken for granted in 

all works on magnetism, and in all the practical applications of 

mechanism, that it is impossible to tise a plate except in 
the direction of its greatest length. 

Michell, in his “Treatise on Artificial Magnets,” gives a deter- 
minate proportion, but without stating any reason, between the 
length and the weightof magnets. A magnet, for instance, 2in. 
long, should weigh one-tenth of a pound. Cavallo recom- 
mends a width of one-tenth; Fuss one-sixth; Musschenbroeck 
later, Coulomb, one twenty-fourth of the length. In all these 
cases it is assumed that the direction of the poles must be 
with the longest dimensions of the solid bar or plate to be mag- 
netised, and that it is —- to regularly magnetise a square 
plate, and still less an oblong plate, in a direction transverse to its 
major axis. That this is correct with a solid continuous plate can 
be easily proved by experiment, and it is well known to instru- 
ment-makers that it is i ible to per tly magnetise a 
square steel plate. No doubt such results would greatly vary with 
the constitution and state of the steel employed, the relations of 
its different dimensions, the mode of magnetisation adopted ; but 
the only experiment bearing on the question that I can discover, 
after much in scientific works, is that of De la Borne,+ 
who found, on magnetising steel discs, that as long as they were 
whole they showed no polarity, and that their polarity only ap- 
peared when they were cut in two. Dr. Lamont, in a paper which 
first appeared in Pi dorff ’s Annalen (vol cxiii.), and was com- 
municated to the “* Phi qa gel for November, 1861, by 
the Astronomer Royal, investi the question of “‘the most 
advan: us form of magnets,” or that form in which ‘‘are 
united the greatest possible magnetic moment with the smallest 
possible mass and the smallest possible moment of inertia.” In 
all the forms he e: imented upon the breadth was always less 
than one-third of the length, and generally about one-fifth, and he 
does not seem to contemplate the possibility of magnetising a 
square plate, and still less an stivag piste, ina direction transverse 
to its greatest length. Now I find that by cutting slits nearly u 
to the middle of a steel plate a square plate in one piece can with 
such slits be ly magnetised, and by this means even an 
oblong square plate can be regularly magnetised, and with as many 

les as may be r d in adirection transverse to its greatest 
ength. I herewith beg to forward a square plate magnetised in 

this way. It is of separ ing steel, 0°0075in. thick and fin. X 

fin., it has four pairs of its fin, wide cut from its edges, and 

leaving a central web jin. wide uniting the whole. On moving a 

small needle round this square plate it is seen to be regu 

magnetised, and on sprinkling iron filings on the magnet, 
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by a sheet of pa they arrange themselves in lin proving that 
the magnet ‘sameleh of a ber of small aniet similar 
magnets, below each other in the same vertical 


On suspending an oblong magnet of this kind, with its longer axis 
in the vertical plane, the needles set themselves to the seagnetie 
meridian ; on suspending it flatwise, with its longer axis in the 
horizontal plane, the longer axis points east and west. As well as 
can be judged by subjecting them to slight shocks, the magnets 
are as permanently magnetised as if they were separate from each 
other. Only time can prove whether they will lose their mag- 
netism. The important question as to what form is the best for 
retaining magnetism for a length of time is one which, as Dr. 
Lamont remarks, no one has yet investigated. 

Though I have not yet been enabled to try to magnetise a 
parallelopipedon of steel after slotting it vertically and trans- 
versely into a number of bars, held together by a central web, I 
feel very confident that this could be done. The slots could 
cut into the orpep a on or cube while in a soft state by a 
thin tool, worked to fro in an ordinary engineer's slotting or 
emevins maetine, _ roe aslo meanaieel in a powerful electric: 
sp: @ way descri! Elias. Besides movi i 
to and fro, ee described by him, og 
the resistance to induction, the cube while in the 


also be in order to produce that mechani 
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either by parish rates or by public subscription. A con- an enclosure, in which moves the horse | Which is so favourable to magnetisation and demagnetisation. 
siderable impulse to the é of Liverpool was given in | Which works the horse- By a.transfer of gearing the power 17 pning the needles, or giving them the rhomboidal form, itis 
the latter of the eighteenth century b ‘the relaxation | B&¢es*ry for the the winkdiones oan, be thken from the | evident that, in epite of the being. nearex. (a9 ie oll -egeen- 
of ihe rnc on tho commerce bere this ety | Sarge mete eke ageige cs | wen h oh mln ce 
t y : mom: . 

and Ireland, A bad harvest in 1764 caused the price of positions are euclt as thet it 4» onsite to a rotary motion to the assemblage of oblong y 
Pi angued in Derbyan atte mcaruse to remedy | psang thpations ef the konse'gn re tiepeintan veh tat | he heme on Sie 
these evils an Order in Council admitting | *%,, Al Seas cesmiph’ tie Yaa ates tr 0s | motel amgusl: ir oaaaren 

commencement of what since become so great large platform of the carriage is placed a + Pogg. Ann, vol, Ixxii, p, 26, 
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RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
(Continued from page 73). 
Jan, 127rH.—TueE Foxe Arts. 


Mr. Westmacott, R.A., F..8., in this the first of six 
lectures on “Si with Fine ie" that art is 
not bad it is sometimes to bad pur- 
poses, and that all would be the better for the cultivation 
of a taste for objects, In anciont times art was 
cultivated from t motives a Pink gy 
be henge byaled 4 yy gt = Fe 

‘or 


606 B. gh that b An 4 
tures were execu rs them m 
have been | _ don nt (on peokate The 


never reproduéing a or ve 
expressions of coulitenance. For instance, if ih ¥ h 
the British Musetin a sculptured Assyrian of Egyptian - 
scene be examined, the slain, the tortured, and the woun! will 
be found to have placid expressions on their Counténanéés, and 
some may be seeh drawing spears out of their sides, as if the 
operation were rather pleasant than otherwise. In his after 
lectures he should often have to speak of “the ideal,” but did 
not wish to convey the erroneous idea that ideal representations 
are inventlons. The sicknesses, uglin and warts which afflict 
humanity, are so many accidents resulting from the ihfraction by 


ugly — he has the choice 
the ideal he represents only those beauties which are common in 
nature, but heightens their attractive qualities up to the highest 
limit of his own conceptions. 

JAN. 147H.—THE SIMPLEST ANIMAL FORMS. 

Professor T. Rupert Jones, F.G.S., of the Royal Military College, 
Sandhurst, in his —_ lecture “The Protozoa, or Sim- 
plest Animal Forms,” said that in goihg a in time and 
aon from man and the mammals the student a gradual de- 
cline 


ve stages of 
reptiles, articulates (insects, crabs), molluses (shell-fish), 
radiates (star-fishes), ¢elenterales (corals), down to the > 


The protozoa, are for the most part jelly-like often so 
simple in structure that the philosopher fas great di in de- 
ciding whether they are ani This ty is 86 


or 
great sometimes that it has been to call them “simple 
creatures,” and to leave the animal or vegetable nature of many of 
them an open question, One of the simplest of these organisms 
is the ameba, which looks like a little lump of jelly containing a 
few specks of dust. It has the power of p 4 
all parts of its body in a way not yet understood. Animals 
class may becompared toa lump of putty or jelly which slowly elon- 
gates itself in one direction and then drags the rest of its body after it. 
When it comes to a grain of sand or food it wraps itself round the 
obstacle and absorbs it if good to eat, but rejects it otherwise. 
These creatures seem to have no will. The infusoria a higher 
class of beings, for instead of being all stomach th ve @ sepa- 
rate stomach with mouth and gullet. Moreover, theif fine external 
hairs or cilia have a constant vibration, giving the animal a motion 
in the water by acting as organs of locomotion. In fact some of 
the infusoria, when viewed from behind, have hairs hanging down 
nd moving much in the manner of legs. In some of the protozoa 
e jelly-like body is enclosed in a very beautiful shell. e jelly- 
like matter is technically called “sarcode,” a substance which is 
plentiful in the interior of the human being, and assists in the 
assimilation of food. It also forms the central interior fibre of every 
nerve, and is ss by the outer sheathings as the out- 
side strands of the Atlantic cable protect the central conducting 


wire. 
Professor T. Rupert, F.G.S., in his second lecture upon the 
above subject, confined his attention to the general and special 
character of living sponges. He said that all the lowest animal 
organisms are composed chiefly of sarcode, which alone is sufficien 
for locomotive, reproductive, and other purposes. Sarcode is 
— in living sponges, and is their most important feature, 
at are commonly sold in the shops as sponges are only the dead 
skeletons, which once were filled with life and motion. This 
skeleton is composed chiefly of two things, of a horny substance 
called “keratose,” and of mineral particles. Keratose has all the 
elasticity of horn, and burns with the same smell; it is this sub- 
stance which mainly forms the sponges sold in shops. Some of the 
commoner varieties have much sand in the interior, which sand 
may not necessarily have been washed in accidentally, but in many 
cases is formed during the life of the sponge, and is embedded in 
the fibre itself. These grains of mineral matter are called 
“spicules,” and in some sponges there are more spicules than of 
the horny matter which glues the spicules together, forming in this 
case a substantial hard mass. The spicules are sometimes siliceous 
in their nature, and sometimes formed of carbonate of lime. In 
fossil sponges the latter substance is commonest, but 
in living sponges, the former. When a sponge is lifted 
out of the sea, a glairy glutinous substance oozes from 
it, and drips froth the hand to the ground. This glutinous 
substance is the life of the sponge, and proves to be sarcode, 
which under the microscope is seen to be full of minute living 
specks of matter, which sometimes travel to and fro inside the 
skeleton framework, and sometimes remain vibrating steadily in 
one place. Some sponges may be cut in two, and the two parts 
will form two separate sponges full of life, and will grow inde- 
pint of each other. The little vibrating atoms in the sponge 
eep a constant stream of water pumping through the whole mass, 
so that the liquid is taken in and ejec with considerable force; 
but now and then the pumping ceases for an hour or two, and the 
living mass takes rest, Although the flints of England nearly all 
contain fossil sponges, there are acres of flints on the Continent 
containing no such remains. Most sponges are hollowed, having a 
rough beehive or cup shape, and in the fossil state the large 
opening is usually compressed, so that in many of Great 
Britain fossil sponges are called by the country people “ fossil figs.” 
There are “ boring sponges,” having a star shape, which are very 
plentiful in the sea, and are deadly enemies of the oyster. They 
sit upon his back and bore into his shell, so that in some cases the 
poor oyster has to form several uncomfortable fresh layers of shell 
inside to bar out his glutinous enemies, 


JAN. 16TH.—HYDROGEN AND ITS ANALOGUES, 

Dr. Wm. Odling, F.R.S., the first of ten lectures upon the 
above subject, by ascri to Cavendish the honour of having dis- 
covered hydrogen, or, at all events, of having first made its proper- 
ties known to the world. From that time—1766—to the present, 
the knowled . ee Se ae has been 
steadily on the increase, and only on preceding y Mr. 
Graham had made known at the Royal Society some new and 
discoveries about hydrogen. Hydrogen is a true gas, 
avapour. With a true gas ae ae Eee 
— “ed volume of ee is always — but this law 

a to vapours. gas is a vapour considerabl 
above the boiling t of the liquid whence it is derived wheteas 
a vapour exists only at a little above the boiling point of the liquid. 
poe ee rae agg a Se ee - 
great y, and gave the to 
scientific world that within the walls of the Royal Institution 
lived a rising young philosopher likely to achieve eonsiderable 
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when the diference in 
the weights of the two 
was veryapparent, The 
original little gas con- 
densing 
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tubes were made of 


A, and these 
in their 
Another 

instrumen this and other 
Royal Institution lectures for the 
compression of gases, is shown in 
Fig. 2. Hydraulie a 
the large glass tube of the apparatus 
being filled with water, having a 
layer of mercury at the bottom. 
The upper glass vessel also contains 
water to prey, Se little pump 
adjoining it, w. is wo by 
hand. The gases to be condensed 
are placed in inverted tubes inside 
the large one, as shown i the cut, 
so that when hydraulie pressure is 
applied, the mercury rises in them, 
and condenses the gases. The pump has necessarily to be worked 
slowly and cautiously, as a few strokes too many would burst the 
great outer tube, which is, nevertheless, a very strong one. 


(Zo be continued). 











NEW FRENCH RAILWAYS. 

A NEw direct railway has been opened between Lyons and 
Roanne. There was formerly another through St. Etienne and 
Rive de Gier, which is the older railway in France; but the new 
branch is thirty miles shorter, the distance from Roanne to Lyons 
being now sixty miles, instead of ninety. The junction is one and 
a-balf miles from Roanne station, and the line is carried without 
special difficulties to ——> (seventeen miles) through a narrow 
valley. The inclines are 1 in 90 or 1 in 100, and the shortest 
radius of the curves is 1600ft. There are some little tunnels and 
two fine stone “ridges, 100ft. span, over a little torrent. From 
Amplepuis, a scanty village, the line rises by a continual incline 
of 1 in 39 for three miles to the north-western end of the 
tunnel, by which « communication is obtained through the lofty 
ridge between the Loire and the Sadne. The line is there 
1830ft. over the sea level. The tunnel, the largest work of the 
line, is 3244 yards long, the most part of it being a down incline 
of 1 in 80; this tunnel has been constructed with much 
difficulty owing to the hardness of rock — sandstone and 
porphyry — and the great quantity of water. Six shafts 
and an inclined gallery were bored on the length of the 
tunnel, one of these being 550ft. high and another 607ft. high. 
Very powerful pumping engines were required for sinking there 
8 ; the volume of water to be pum from the highest shaft 
was 19,000 cubic feet in twenty-four hours; nearly five years were 

quired to plete the work. The tunnel is lined throughout 
with masonry. The name of this tunnel, one of the t in 
France, is Tunnel du Sauvage. From the south-eastern end of the 
tunnel the line is carried by the side of 4 wild valley, 
with a down incline of 1 in 39 for three miles, The radius of 
all the curves is 1330ft., and high "the vod elas the valley 
ments, one of these being 100ft. high. The road crosses the ; 
over a beautiful stone viaduct 80ft. high, with tw arches of 
40ft., and a r one of 100ft. span. This viadti@t is on the 
incline of 1 in and on a curve of 1330ft.; thence the line, 
through a tunnel 900 yards long, reaches the Tarare station. 
Tarare, a dirty little town with 8000 ane a manufactur- 
ing place for lace and muslin. Thence the goes on with 
down inclines from 1 in 80 to 1 in 160, and eurves of 1500ft. and 
3000ft. radius. There are some tunnels and viaduct’, but ho large 
works of engineering, and at twenty-one miles from Tarare the 
i unites, at St. ain au Mont d’Or, with ‘aris and 
Marseilles Railway, twelve miles north of Lyons. ine was 
7 two years ago from this junction to Tararé, and from 

to Amplepuis by the other side; but within a few weeks 
only the trains sod hap be running between Amplepuis and 
Tarare, where the road is double line, and worked under the block 
system. For the remainder of the line a single track is now 
sufficient, as there are, up and down together, only eight passenger 
and two goods trains; but the works are everywhere double line. 
The trains starting from Amplepuis or Tarare, and climbing the 
ineline, are worked with an auxiliary engine in the rear, but 
without coupling with the last carriage; when arrived at the 
Fy te pe end of the yey hae is the - A. incline, 
ind engine stops, and the goes on with a le engine, 
There are a signal-box and a signalman of the block system, and a 
from the up to the down line, by which the em engine 
return to voy ne at the hatrage of Nae me 
speed is very small on these being only eleven 
L tian brea eeaet 
ines being fitted with the Lechatelier arrangement. 
—built by the Paris, Lyons, and Mediterranean Company— 
been expensive, the number of tunnels being seventeen, 
total of four and a-half miles, including the 
eas Cee is very considerable for a line of only 
fame company have also opened a new branch in a more 
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game difficulties of tunnels, éuttings, 
line will be afterwards ex ee ee ee 
ompeny, which is much oy t of money, 

e Eastern Railway's engineers have  hew system of 
eranes Very suitable for stations and for temporary purposes. 
The vertical spindle of this crane, instead of beibg surrounded by 
& masonfy work, is let into thé centre of a strong Gast iron wheel 


10ft. diameter, very similar to the lower half of @ east iron turn- 
table. The space between the arms and the of this wheel 
is filled With cast iron panels lin. thick, cov With a layer of 


ballast 1ft. high, aceutately rammed. The foutidation is only a 
- pe of concrete of Ift. a The crane mers bre ey worthy 
of notice except very simple inery and a tail 6f the framing 
bearing a balance weight of 3 tons 9cwt. at Sin. from the 
eentre, and the jib, which is entirely wrought iron, and 
has a radius of 15ft. These cranes, designed for lifting six tons, 
but tested with a load of 7 tons 10 cwt., are easily removed, 
without expenses of masonry, and their stability is much greater 
than with the rolling cranes formerly used on failway. The 
weight of these cranes is 10 tons 11 ewt., 19 ewt. of 
wrought iron and 28]b. of brass; the price per ton is £13 lis. 
The first sample of that system was exhibited at Paris in 1867 by 
the company; but many others have been made since, the first 
crane having succeeded perfectly well. Another model on the 
same system, with a 13ft. platform, has been prepared for lifting 
ten tons, but is not yet in operation, The weight of this crane 
will be nearly fifteen tons, 


= 





Coprrrr Mines at LiaypupNo.—A rich vein of ore is 
reported to have been discovered on the Great a 
Llandudno, The Carnarvon Herald says :—* position of the 
shaft that has led to the new works may be given as follows :— 
The entrance to the new vein is that known as ‘ Hugh Hughes's pit, 
Cae Gron,’ It is in the centre as it were of many other pits.’ 
From the pit t known as T. Jones’s shaft it is thirty-four 
; Black Copper shaf eighty ; Trewick shaft 150 yards ; 
homas Owen’s shaft 150 is; Thomas Brooke's shaft 
forty yards; so that any person conversant with the mines 
of the Ormeshead. as many persons in Amlwch and other 
parts of Anglesea are, by the aid of the particulars will be 
able easily to find the dip, The vein is believed to be one of the 
richest of ey in quality that has ever been discovered on the 
mountain. By assay it is calculated that the produce will be 44 
pennyweights to the ounce clear of dross, or eighteen to the cent. 
ying 17-10 to the cent. The it works stand north of the 
mT engine-house, The main runs north-east, with veins 
crossing it in a southerly direction. The people of Llandudno are 
rejoicing over the discovery of Old Hobson, and they believe it 
will not only do good to the locality, but also prevent the large 
import of foreign sate that is now taking place into England. 
Capt. Lloyd, of Llandudno, the owner, it appears has spent 
between £2000 and £3000 as a fruitless speculator on the mines in 
various ways, without having any remuneration. 

THE Moper®S Navy.—The Chief Constructor of the Navy has 
during the present month, delivered the first and second lectures of 
a series on the “‘strength and strains” of ships, at the Royal School 
of Naval Architecture, South Kensington Museum. In the first 
lecture he intimated his intention to examine, first, the longi- 
tudinal strains, then the vertical strains, and afterwards the trans- 
verse strains of wood, iron, composite ships. He proposed, 
after this examination, to consider special and local strains, such as 
those due to propulsion by sails or by steam. He then 
himself to the subject of the longitudinal strength of various classes 
of ships, ing with a di ion of the causes of longitudinal 
bending. Those causes were divided into three classes :—(Ist), the 
causes of bending in ships floating in still water ; (2nd), those in 
ships among waves ; (3rd), those in ships supported in exceptional 
positions. The greater part of the first lecture was devoted to the 
consideration of the first division. The lecturer dwelt emphati 
on the evil effects of overloading the fine bow and stern, by wh 
great sagging strains were produced. He then took as 

h 











three vessels as typical of many others—namely, the yacht 
the Victoria and Albert, the Minotaur, and the The 
foyal yacht was representative of the long fine wheel 
steamer, with great concentrated power amidships, was 
designed mainly for speed , mange containg of minor 
importance. The lecturer showed by the aid of that the 

t ded the buoyancy not only and bu talso 
at the middle of the } . The A oy t and 
buoyancy were indicated by curves on iagrams. He then ad- 


duced the case of the Minotaur, armour-plated frigate, w 
armoured and 


het fine heavil; abd mi body, 
might be taken aa thot only of ly protected 
vessels, but also of y long unafmoured ships. A considerable 
poy dy hee ge fort and aft, and an excess of ey through- 
out the length of the amidships part, were shown bo exist in thi 

instance. The Bellerophon, resembling the Vietoria and Albert in 


the character of the curves of weight and Dueyang, formed the 
third type of ship. It was the representative of ironclads of 
moderate length and proportions with central batteries and an 
armour belt, in contrast to the long, fine, pletely protected 
ships of the Minotaur class, In all these eases the lecturer gave 
detailed statements of the © of Weight and buoyancy at 
various parts of the lengths. e lecturer also gave a resumé of 
the benefits derived from the employment of the U form of trans- 
verse section in combination with fine water lines at the bow, and 
added some very interesting remarks on the effects of stowage on 
still water strains. The condition of the Minotaur with all her 
weights out as she would lie in a basin when undergoing thorough 
repair was also illustrated. In the second lecture Mr. Reed pro- 
ceeded to explain the method of recording the bending moments at 
the various sections and of constructing curves of bending moments 
and vertical pressures, the latter representing the difference 
between the weight and buoyancy at any station. The examples 
taken to illustrate this Ta of the subject were the three typiel 
ships specified above. The advantages as regarded strains ting 
from the adoption of the cantral battery system of the Bellerophon, 
instead of the complete protection of the Minotaur, were a 
pointed out, and it was also urged that the excess of weight amid- 
ships did not cause sagging at that part, and that positions of maxi- 
mum and minimum strain occur alternately. e lecturer then 
proceeded to consider the second division—viz., the causes of bend- 
ings in ships at sea, remarking that these bendings were much more 
severe than those included in the first division. He indicated the 
principal causes of these additional strains, enumerating, firstly, 
the inerease of strain incidental to the vertical motion of = 
among waves ; and secondly, the cause connected with the 

tion of the mode of support. He pointed out that it would be im- 
possible to give this branch of the subject as quantitative a character 








had been i to the discussion of still-water strains. The 
pot we wil ene tof ten lectures, and will probably in a short time 
appear in a collected form,—Z'imes. 
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GOODS WAGON FOR THE BUENOS AYRES GREAT SOUTHERN RAILWAY. 
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THE specimen of a goods wagon which we 
manufactured by the Gloucester Pian Company 
of Mr. F. H. Trevithick, C.E. eral arrangement is shown 
fully by the drawing. Jay lie ‘Amecioan cok, fe 1sth, 16s, 
long over the head stocks, and Tf. Jie. se wide over the sides of the 
soles. Each sole is 1lin. deep by 4jin. thick, framed into the head, 
stocks, with two I14in. tenons, and is further secured by knees, 
two being at each of the corners, one at the eet wrt ag 
bottom of the frame. These knees are fastened headstock, 

and diagonal pi sag h ge an The heedstocka rest in 
by stim ie deen 4tin. in thickness. The two transverse 
or pte fy mt ore ag poee’ ino thesol ich oo 
bolts pass through the sole pieces pay Poe 

The four ayers braces are llin. by 3}in., and are tenoned into 
the headstocks an d transverse bearers with two 1}in. tenons on each, 
and two jin. bolts draw the headstocks and ore ae well 
on to the diagonals, 


ive above was 
eg Sip on 


transverse 
There are algo two centre longitudinal bearers 





— FE 
“NG '@ 


transverse 

The iron ies are of 8.W. 

| aw crown iron. They are of the 
= : - description known asthe W. axle- 
guard, bolted by 3}in. bolts against 

the inside of the soles. 

The drawbars are of similar 
iron to the foregoing, and have a 
frame and volute spring in the 
centre, A wrought iron ferule is 
placed inside the spring so as to 
prevent the compression being 
entirely removed. The axle boxes 
are of strong cold-blast cast iron, 
and metal steps are fitted 


ding pillars are 4in. by 
2in., secured at the four corners 
of the frame b clips 2}in. by jin., 
and at the doors by the hinge 
bolts, which are jin. in diameter, 
and the tops of the pillars are set 
ae the top rail with gin. tenons. 

The sides and ends are of red 
Christiania deal, each 7in. wide 
by 1}in. thick. The height from 
top of floor to the underside of 
rend railis 5ft, 6in., and from 

floor to the underside of 

in those with a round top, 

ore "bhin. The sheeting is tongued 

and grooved, the tongues being 

of iron lin. in width and 14 gauge 

wire. Strips are placed on the 

standing pillars and also on the boarding, secured with a din. bolt, 

having a cupped head on the inside square under the head and 

fitting into the a. The flooring is of Dantzic red deal, 2in. thick 

by 7in. wide, BA itudinally. Wrought iron knees are placed 

at the door and age a by jin. near the roof 
and 2}in. ty it ins 7) 

The drawings of the aa, as indeed of the entire rolling- 
stock of the line, were made by Mr. William Tijou, O.E., 27, 
Great George-street, Westminster. We shall shortly give an 
illustration of a different pattern wagon in use on the same line 
for the conveyance of cattle. 


; 





TEs? FOR ORGANIC MarreR IN WATER.—A propos of that much- 
vexed question of the determination of organic matter in water 


| F. Bellamy pe ays the use of an alumina solution, which he 


obtains by disso! eight grammes of alum in 100 of water, 
and the very pe addition of twelve cubic centimetres of a solu- 











llin. by '3¢in. rane into. the | tion of caustic potash of 10 per cent. The precipitate formed 


each time by the potash disappears again at once, and there is 
obtained a solution which remains permanently clear, and contains 
| nearly half as much more potash as there is in the alum—whose 
alumina is of a consequence less firmly retained. Bellamy’s pro- 
cess rests on the property possessed by alumina of forming with 
the organic matter of the water an insoluble compound—a Jake in 
fact, the more or less dark colour of which points to the amount 
of organic matter in the water under examination. He uses the 
alumina liquid in the following way:—To a litre of the water he 
adds five cubic centimetres of this solution, which, by the three- 
fold action of the mass of the water, of the bicarbonates it contains, 
and of the organic matter undergoes decomposition. After some 
hours the precipitates of alumina with this organic substance 
settle down. He has has contented himself with estimating the 
degrees of contamination of various samples of waters by measur- 
ing with the eye the dimensions of the alumina precipitate given 
by equal quantities of water. What proportion of the total 
organic matter of the water can thus be removed seems not to 
have been determined. 

THe SwepisH MeErgorire.—A correspondent writing to the 
Daily News contradicts the report that an earthquake was felt in 
Sweden on New Year’s Day. A loud report was heard at Stock- 
holm and the saldibeat “about half-past twelve that day; it 
resembled the firing of cannon at a distance, and was accom: 
by what ap d to be an oscillation of the surface. The noise 
was noticed at Upsala, Furnsund, and several villages on the 
Malar Lake, as well as in the fortress of Waxholm, in the so- 
called Stockholm heads. It was at first supposed due to the ex- 
plosion of the nitroglycerine factory at Vinterriken, then to that 
of a powder magazine, and last of all to an earthquake, It was 
pag however, that on the day in question several meteoric 
stones were seen to fall on the estate of Count von Essen, in 
Upland, and to the south of Upsala ; the peasants, when returning 
from church, heard three loud detonations in the ——e 
followed by a hissing which appeared to last a minute, and pment 
stones were seen to fall on the frozen surface of a lake they were 
passing. Many were picked up and found to be still warm, others 
made holes in the ice and sank, either from their great size, or the 
heat they retained melting theice. The stones have sharp 
are dark in colour on the outside, as if they had been to 
a violent heat, and grey in the interior, resembling granwacke. 
The largest have the size of a man’s fist, others that of a aed ; 
several fell so close to the church goers that ser picked up 
and brought away. Fragments sent to Stockholm have been 
examined by the mineralogists, and pronounced to be genuine 
meteoric stones. 

THE Pall Mall Gazette is discussing the wasteful and inhuman 
manner in which beasts are hg om ome by rail. Although cattle are 
ehapel te en Be a head in see i me Senate ae 

ugh hunger, thirst, exposure, and general ill- ‘farmers 
seem to refuse the outlay of a small additional sum for the pre- 
vention of all these causes of deterioration in the transit, 
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15-TON STEAM HAMMER BY MESSRS. 


FRONT ELEVATION 


Sangh 


CAT 


THWAITES & CARBUTT, BRADFORD. 





SIDE ELEVATIO) 














WE illustrate above a 15-ton hammer, manufactured by the 
above firm at the Vulcan Ironworks, Bradford. The peculiarity 
of this steam hammer consists in joining the standards, which are 
of the best patterns, boring them out, and putting ina round 


core. This gives great strength and stiffness, besides 
more efficiently guiding the hammer. The standards, which are 
twenty tons in weight, are 20ft. ag and 8ft. Gin, high under 
standard. These are bolted to the bed plate in three pieces, 





which are also fastened by wedges driven between the joggles, 
which are cast on the plate. A balance piston valve is placed in 
the same casting as the top valve, so as to save the joints of a 
separate stop valve. The anvil weighs 120 tons, and is placed on 
two rows of 18in. square cak, laid in a cut stone foundation. The 
foundation of the block is he pe separate as possible from the side 
wall foundations for the plate which carries the standard, so 
that the jerk spring of the one is not communicated to the other. 








ON THE ANILINE OR COAL TAR COLOURS. 
By W. H. Perkin, Esq., F.R.S. 
(Reprinted from the “Journal of the Society of Arts.”) 
MAUVE, MAGENTA, AND SOME OF THEIR DERIVATIVES, 
(Continued from page 47.) 
You will remember that in my last lecture we went over all the 


various steps between coal and colour. We saw how coal tar was | 


; hth d benzol ) 
oman na cena gy Maeg ecge ar Te Si epmnendvon A breathes through it a few moments the carbonic acid of his breath 


separated from coal tar; how nitrobenzol and aniline were made 
Fic.5. 
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from benzol, and concluded with an account of the preparation of 
aniline purple, or mauve from aniline. We will now proceed to 
the oly of 80: 





me ofjthe most remarkable properties{{of aniline 
purple, aol, bas . BS 


Fic. 


paring. alten ie cometients ot aids pokes bo is of great practical value, as the dyer, b 
and beau’ conditi P agen: great practic ue, as the dyer, by 
Te ais of « oun base. iaeheening ME chede ta this Gtutlon of indigo, and then exposing 


matter is sometimes 


chemicall; an organic 
Sei ta has bans called “taereine?” i ia compared exclusively | them to the oxidising influence of the 


of carbon, hydrogen, and nitrogen, . the following proportions:— 
27**24*"4 
Mauveine, although the base of anilin go when in solution is 
not of a purple but of a dull violet shade, and in the solid state is 
anearly black crystalline powder. The moment, however, mauveine 
is brought in contact with an acid, so as to form a salt, its solution 
changes to a purple colour. This takes place even with that feeble 
acid carbonic. I have here a dilute solution of mauveine; you will 
observe the dull violet colour it possesses, but if my assistant only 


will combine with it, and it will acquire the ordinary colour of 
aniline purple. 

Mauveine is a most powerful chemical body, and will easily 
d p iacal salts. This may be readily seen if some 
mauveine be heated with chloride of ammonium and a little water, 
when an abundance of ammonia gas will be evolved, which can be 
distinguished not only by its odour, but by the white fumes it 
produces with hydrochloric acid. 

The salts of mauveine are beautifully crystalline, and possess a 





splendid green metallic lustre. The crystallised commercial pro- 


duct ts of the acetate. Mauveine possesses one of the peculiar 
properties of indigo. Indigo, when treated with reducing agents, 
ay as a mixture of sulphate of iron and lime, is rendered nearly 
colourless and soluble; but this colourless indigo, when subjected 
to the oxidising influence of the atmosphere, rapidly becomes blue 
again. I here refer to the indigo vat so much used by dyers. 
Mauveine, when treated in a similar manner, is also nearly 
decolourised, changing to a pale brownish yellow fluid, but the 
moment this is exposed to the air it assumes its original colour far 





| more err than indigo. ‘his remarkable fact may be strikingly 


illustrated by boiling an alcoholic solution of salt of mauveine 
with a few strips of zinc in a sealed tube from which the air has 
been previously removed. The dark purple solution will gradually 
lose its colour, and change to a very pale-yellowish brown shade. 

I have a tube containing some aniline purple decolourised in 
this manner, and now if I open it the air rushes in and the 
solution instantly assumes the ordinary purple colour. 

i indigo is quite insoluble ‘in water, and, therefore, its 


6. 





pro; of becoming soluble, as well as colourless, when treated 


air, gets the colouring 





Es chougs ootuhie in water thin peoporty hae not bomn found ef 
soluble 
practical value. 


Sok tage We Gross one Seer aa two years after- 
wards, when French printers put aniline purp! their patterns, 
that it to interest Bri 

It will be seen that é 
mauve was a com’ tively simple q 
me ap ee al he raw material had been overcome, as well 
as the obstacles e way practical applications of an 
aniline colour to the arts. 

We will now turn our attention to a eclowtng uation whieh 
has often been confounded with aniline purple. I my 
it as “‘ Runge’s blue,” as it was first observed by Runge. I ha’ 
mentioned that R when he iline, termed 
**kyanol,” or blue oil, on account of the blue-coloured solution it 
gave with chloride of lime. 

After discovering the mauve I naturally made experiments with 
Fay wyt ae wt aE A A 
purple, but my e answi e inquiry in ive. 
A few years p hen nee vy however, I was p led by finding that 

were beginning to produce aniline purple 
by the cy of chloride of lime and a salt of aniline; being much 
occupied at that time I was unable to look carefully into the 
matter; and it was not until investigating these tly oppo- 
site results a short time since that I was able to understand them. 
I will perform Runge’s experiments, and for that purpose will take 
a solution of hydrochlorate of aniline, and add it to a very dilute 
solution of chloride of lime (taking care not to add too much). 
The solution is now changing, and getting slightly opaque; by 
daylight it has an seqeuene like indigo; but if I render it clear 
by the addition of hol, and place it before the magnesium 
lamp, it is seen to be of a brilliant colour, and nearly pure blue, 
quite unlike aniline —. 

I have lately succeeded in obtaining this blue product in the 
solid condition by treating a solution of hydrochlorate of aniline 
with a dilute solution of chloride of lime, and precipitating the 
resulting colouring matter with common salt; it is thus obtained 
in an impure condition, and may be collected upon a filter; by 
treatment with cold ether or benzol a large quantity of brown 
impurities are se the colouring matter being left in the 
solid condition. is substance dissolves in alcohol, forming a 
nearly yre blue solution, and is capable of dyeing silk a blue or 
blue-violet colour. 

An alcoholic solution of Runge’s blue behaves with caustic potash 
quite differently to aniline — forming a brownish red-coloured 
solution instead of a violet. erefore, there can no longer be any 
reason for confounding this body with aniline purple, it being 
entirely different both in colour and chemical properties. But as 
this colouring matter is produced by oxidising hydrochlorate of 
aniline with chloride of lime, how is it that manufacturers have 
succeeded in preparing aniline purple with the same re-agents? 
This question I find is very easy to answer; the manufacturer has 
gone a step further and boiled his product. Now, if I take a piece 
of silk dyed with Runge’s blue, and, instead of boiling it, which 
would wet it, and make it difficult to manipulate, do that which is 
equivalent—steam it—a very remarkable change takes place— 
Runge’s blue being changed into the mauve. So here we have 
cleared up the mystery, and find that by the action of chloride of 
lime on hydrochlorate of aniline we first get Runge’s blue, and 
then, by heating this blue, we change it into mauve. Runge’s 
blue is a very unstable body, and of no practical value, its alcoholic 
solution changing into mauve in a day or two. This change takes 
place directly by boiling. 

We must now pass on to another colouring matter, in name well- 
known to all of you, I mean magenta, also called roseine, fuchsine, 
aniline red, and various other names, The discovery of this body 
and its manufacture were strangely dependent upon the source 
which had been selected for the preparation of aniline for the 
mauve. Had the aniline contained in coal tar, or the aniline 
obtained from indigo, been employed for the preparation of the 
mauve, instead of that prepared from commercial benzol, magenta 
and its train of coloured derivatives would in all probability have 
remained unknown to this present day, from the simple fact that 
magenta cannot be produced from pure aniline, a second body 
being also required. 

You will observe, by reference to the table of coal tar products, 
that next to benzol there is a substance named toluol, a substance 
having a boiling point not very much above that of benzol. On 
this account toluol is always contained in commercial benzol, and 
possesses most of its properties. With nitric acid it forms nitro- 
toluol, very similar to nitrobenzol; with iron and acetic acid it is 
converted into a base, toluidine, very similar to aniline, except 
that it is solid instead of liquid when pure. Therefore, aniline 
prepared from commercial benzol a) ways contains a little toluidine, 
and this is the second body requisite for the formation of magenta. 

An apparatus for the fractional distillation of coal tar naphtha 
has been devised, so that its constituents may be almost com- 
pletely separated from each other, and thus = benzol or pure 
toluol may be obtained.* Having obtained these hydrocarbons, 
pure aniline and pure toluodine may be prepared and then mixed 
in the most suitable proportions for manufacturing magenta. 
This process is not very generally —7 however, but the 
quality of the mixture of aniline and toluidine is determined 
by distillation, noting the quantities which come over at 
different temperatures. The necessity of toluidine as well 
as aniline for the production of magenta was discovered by 
Dr. Hofmann, who found that it could not be produced by 
perfectly pure aniline, nor perfectly pure toluidine, but that a 
mixture of these two bases yielded it in quantity. Magenta was 
apparently first observed by Natanson, in 1856, when examining 
the action of chloride of ethylene on aniline, and afterwards by Dr. 
Hofmann, in 1858, when studying the action of tetrachloride of 
carbon on aniline ; but industrially the discovery of magenta was 
made by Virguin, of Lyons, in 1859, three years after the mauve. 
M. Virguin’s process consisted in treating commercial aniline with 
a fuming liquid, called tetrachloride of tin, and was first carried 
out by Messrs. Renard Brothers, of Lyons. Since 1859 patents 
have been taken out for the production of this colouring matter 
with aniline, and almost all chemicals known, whether capable or 
incapable of forming magenta. I may mention one process which 
was extensively employed, and is still used to some extent in Ger- 
many, and that is the method of making magenta with commercial 
aniline and nitrate of mercury. With care this process works very 
well, and the colouring matter produced is of good quality. When 
first introduced, magenta prepared by this method was not purified, 
but sent into the market in a crude form, so that before using it 
the dyer had to extract it with water. In the preparation of 
magenta by this process all the mercury of the nitrate of mercury 
employed is recovered in the metallic state; but although this 


Trocess possess advantages, yet the use of mercury salts 
poco on A ble, ety cosount of their fearfully deleterious in- 


fluence upon the workmen. 

The set which has almost superseded all others is that for 
the use of arsenic acid, as proposed by Medlock, and patented by 
him in January, 1860, This patent is notorious for the amount of 
litigation it has caused, showing that a patentee should not only be 
a discoverer but a lawyer, and even more, and able to discover 


® Sce “ Clarke's Specification,” .p, 1863, June Sth, No. 1405, 
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protect themselves to find that they have claimed too much. 
The manufacture of magenta as now carried sar ek a aay or 
process; =: Teo . in an apparatus somewhat similar to 
ig. 5. 
tus consists of a large iron pot a, about 4ft. diameter 
obn'e tema a brickwork; it is provided with a stirrer }, 
worked by hand. All the gearing for this stirrer is fixed te the 
lid, so that stirrer, lid, and all may be lifted away by means of a 
crane or other suitable apparatus. There is also a bent tube fixed 
into the lid, and connected to a con wae Sy mann ss 


toluidine, and a nearly-saturated solution of arsenic acid, is intro- 
duced into this apparatus, and well mixed by working the stirrer ; 
i the materials are in about the ratio of 1 of 
aniline to 15 of a 75 per cent. solution of arsenic acid. When 
these are well mixed the fire is lighted. After the product has 
been heated for some time water begins to distil ever, then aniline 
and water, and lastly nearly pure aniline. 2 

This operation requires some hours for completion, and this ‘is 
determined by inserting an iron rod from time to time, and drawing 
out a portion of the product for examination, as well as by the 
amount o/# aniline which distils over. When the heating has been com- 
pleted asteam-pipe is introduced into the apparatus, and steam blown 
through the f mass; by this means an additional quantity of 
aniline is separated. The lid is then liberated and lifted, with the 
stirrer, from the ap tus, and the product left to cool before it is 
removed. A more elaborate and larger apparatus is sometimes used, 
which possesses considerable advantages over the smaller one, The 
iron pot is larger, and is provided with an outlet at the side, which 
is closed during the operation, and the shaft of the stirrer is hollow 
(as in the aniline apparatus described last lecture, Fig.4), and worked 
ry, steam. When the operation of heating is luded steam is 
blown down the shaft, and after the addition of water the product 
is boiled and run out of the outlet in the side of the pot; by this 
arrangement it is unnecessary to disconnect the lid of the appa- 
ratus, and the product does not require to be removed by 
mechanical means, as with the apparatus previously described, 

The crude product obtained by heating aniline and arsenic acid 
is next transferred to vats, boiled with water, and filtered. Com- 
mon salt is then added, which precipitates the crude. magenta; 
this is collected and dissolved in boiling water, again filterea, and 
the solution, on cooling, deposits the colouring matter in the 
crystalline condition. This, when recrystallised, constitutes com- 
mercial magenta. 

Commercial magenta consists of brilliant crystals, sometimes 
din. in length, having a beautiful golden green metallic appearance; 
these dissolve in warm water almost entirely, forming an intense 
purplish red solution. Dr. Hofmann has carefully studied the 
chemical nature of magenta, and has found it to consist of the 
salt of an organic base, which he has called rosaniline. This base 
may be obtained from the commercial product by dissolving it in 
water and boiling it with an alkali, or alkaline earth, such as 
ammonia, potash, or lime; it is thus rendered nearly colourless, and 
after filtration rosaniline separates from the clear solution, on cool- 
ing, in colourless crystals. It is composed of carbon, hydrocarbon, 
and nitrogen when anhydrous, but generally contains an equivalent 
of water also. The anhydrous base has the formula— 

Ox HigN3. 

This colourless base immediately becomes dark red upon combin- 
ing with an acid, as I can show you by heating some acetic acid, 
when the colour is immediately developed. The magenta produced 
by heating commercial aniline with nitrate of mercury is the 
nitrate of rosaniline; that produced with arsenic acid is the arsenite, 
but in the process of purification this latter salt becomes converted 
into hydrochloric, which is the salt most generally found in the 
market. Other salts are also i factured, such as 
the oxalate and acetate, especially when a very pure product is 
required; these salts are generally prepared from pure rosaniline, by 
combining it with the required acid, and crystallising from water. 

The acetate of rosaniline crystallises in magnificent octahedra, 

sessing the ordinary golden green metallic lustre to a very high 
egree ; it is also the most soluble salt of rosaniline known. The 
affinity of rosaniline salts for animal fibres is very great ; it does 
not, however, resist the action of light nearly to the same extent 
as the mauve, All the derivatives of rosaniline possess a 
wy great affinity for animal fibres, in most cases quite equal to 
that of magenta itself. 
When apoaking of aniline purple I showed you that b reducing 











agents it me colourless, or nearly so, but that the origi 

colour was developed when it was exposed to the oxygen of the 
air, Salts of rosaniline or magenta are also decoloured by 
reducing agents, but, unlike aniline purple, the colour is not 
restored by exposure to the air. Dr. Hofmann has found that in 
this case a new organic base is produced which he has called 
leueanili This subst differs only from rosaniline in con- 
taining an additional quantity of hydrogen. It may be reconverted 
into rosaniline by oxidising agents such as bichromate of potash. 

There is another very peculiar reaction of rosaniline. This base, 
when brought in contact with hydrocyanic acid, instead of forming 
a coloured hydrocyanate of rosaniline, yields a perfectly colourless 
bedy, which is nota salt but a base, This remarkable fact was dis- 
covered by Dr. Hugo Muller, and he has called this new body 
hydrocyanroganiline. We shall have occasion to refer again to this 
substance and leucaniline, 

In the formation of magenta a second product is obtained, com- 
mercially called pogtn This substance was first introduced by 
Mr. E, Nicholson. . Hofmann has investigated it, and found it 
also to contain an organic base, which he has called chrysaniline. 

Phosphiline orchrysanilineis not capable of being produced at will, 
and the quantity formed in the manufacture of magenta is variable, 
In shadeit is of rather a yellow orange. This colouring matter differs 
from rosaniline, the base of magenta, in exactly the opposite direction 
to leucaniline, containing two atoms less of hydrogen. Leucaniline, 

e, and chrysaniline are thus related :— 














Leucaniline seeceeee senses Ong Haig 

Rosaniline ...., C29 HioNs 

Chrysaniline CxoHnN, 
The principal use of phosphine is for the formation of a scarlet 
with magenta, It is not converted into magenta, nor decolourised 


with pero J agents or hydrocyanic acid, and therefore does not 
seem to be of the same class of colouring matters as rosaniline. 

From the residues obtained in the manufacture of magenta three 
new colours have been obtained by Messrs, Girard and Delaire, but, 
I am sorry to say, my time will not allow me to enter into the par- 
ticulars of these products. I believe they have not been commer- 
cially introduced as yet, 

Magenta is now more used as a source of other colours than as a 
dye, This has caused its manufacture to be conducted on a very 
extensive scale, and it is now looked upon by the manufacturer as 
& raw material much in the same way as aniline was regarded in 
the early days of aniline purple. 

‘We will next consider some of the derivatives of magenta, and 
the first we will study is aniline blue, or bleu de Lyon. If aniline 
be treated with a salt of rosaniline or magenta a remarkable change 
takes place. At first the colour gradually purple, but 
afterwards gets quite blue, ammonia being evolved at same 
time. pecu reac Penn by MM. Girard and 


Delaire, who found that this of colour was due to the for- 
mation of a new body, which they termed Lyon, In- 
tarpatalite Pony Bee By the hag te we shall 
; Girard and Delaire patented process 
in Ji , blue is most im- 
portant of the artificial wai aly R Eola 





been very much improved since its discovery. There are several 

oe wich material intuone the beauty of tintin, euch 
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salt of ine should contain a feeble such as the acetate, 
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other and acetate of rosaniline and chloride of 
ium, scale the process of making aniline 
blue is in various ways, but many employ the 


out 
a) showy in . 6. This apparatus consists of an 
oh beth, tt. a wk furnace ; it has acover 6, perforated 
} 3 into these holes are placed small enamelled 
cast- ia § pores! with a flange, on which they rest. These 
0! 






ts three to five gallons, and are fitted with lids 
eld clamps ; each lid is provided with a small stuffing-box, 
through whieh the rod of a stirrer d passes. In the lid also are 
two ; one of these is fitted with a wooden plug, 
e, for of testing the progress of the operation; the 


other nected with a bent movable tube f, united to a long 
central ae ts collect any aniline vapour which passes over. This 
main is gonnected at one end with a worm g, to condense the 
vapours. The oil bath by which these pots are heated is provided 
with a thermometer, so that the temperature may be properly re- 
gulated. In preparing the blue a mixture of magenta, acetate of 
sodium, and aniline is introduced into the pots, the aniline being 
employed in excess. When charged the oil bath is heated up to 
190 deg. Cent., and kept near that temperature. At first the red 
colour of the mixture changes slowly, but afterwards with 
rapidity. The of the operation is ascertained by re- 
moving the wooden plug, and withdrawing a small quantity of 
the product upon the end of an iron or glass rod, and it is con- 
sidered complete when a good blue colour has been obtained ; to 
ascertain this point with precision considerable experience is 
necessary. The excess of analine distils during this operation, and 
is condensed by the worm, and collected in a suitable receiver, so 
that it may be used again. 2 

From the crude blue product thus obtained which is a fluid of 
the consistency of treacle, all the different qualities of blues found 
in the market are prepared. The cheaper qualities are obtained by 
simply treating the erude product several times with hydrochloric 
acid. This removes all the free aniline and. most of the red and 
purple impurities, Another similar but more effective process is 
employed for the tion of the better qualities, and ti 
in mixing the crude product with methylated spirits of wine, and 
pouring it into water acidulated with hydrochloric acid, and then 
thoroughly washing the colouring matter which it precipitates 
with water, But for the purest kinds of blue there are several 
processes employed ; these are based upon the difficult solubility 
of some of its compounds in alcohol. In preparing these very pure 

ualities of blue, instead of starting with the crude product, one of 
the purified blues is taken. 

Aniline blue, or ‘‘ bleu de Lyon,” is supplied to consumers as a 
coarse powder having a coppery lustre, or in alcoholic solutions; 
it is nearly insoluble in water, and has to be dissolved in alcohol 
before it is added to the dye bath. 

The nature of this blue has been determined by Dr. Hofmann. 
It is found to contain, like magenta, a colourless base, becoming 
blue only upon combining with acids. Dr. Hofmann has shown 
this base to contain— 





Cas Hy Na 
and has called it “‘triphenyl rosaniline.” Like rosaniline, it 
becomes colourless when treated with nascent hydrogen, forming 
a new base, giving colourless salts, as leucaniline, The composi- 
tion is— Cx, Has Ns 

The insolubility of aniline blue in water has been found a great 
drawback to its use, because when employed for dyeing it is thrown 
out of solution in the dye bath, and then mechanically adheres to 
the goods, so that it afterwards rubs off. q 

Mr. Nicholson has, however, discovered a process for rendering 
this blue perfectly soluble in water. His process closely corre- 
sponds to that employed to render indigo permanently soluble. 
This, it will be remembered, is effected by subjecting indigo to the 
action of concentrated sulphuric acid, whereby a sulpho acid is 
produced. 

Mr. Nicholson has found that aniline blue, when treated by a 
similar process, also forms a sulpho acid, perfectly soluble in 
water, and forming with alkalies nearly colourless solutions. 
These, however, when decomposed by acids, change back to the 
original blue. : 

This soluble blue is now much used for silk dying; but by dyers 
it is not thought to be so fast as the normal compound. By some 
modification of the paee just described Mr. Nicholson has 
obtained another soluble blue, commercially know as ‘‘ Nicholson’s 
blue.” This is now very extensively employed in Great Britain 
for wool dyeing, but its application does not appear to be well 
understood in France and Germany, so that its use there is not so 
great as in our country. 

If a salt of rosaniline and aniline be heated together, and the 
process stopped before aniline blue is produced, the resulting pro- 
duct when treated with dilute acid gives a colouring matter, which 
has been called ‘‘ violet imperial.” This was at first supposed to 
consist of a mixture of blue and magenta, but recent research has 
showed it to consist of intermediate products. Very large quan- 
tities of this colouring matter have been used, but its consumption 
is now rapidly falling off, owing to the introduction of new violets, 
about to be described. A few months after the discov of 
aniline blue another colouring matter, called the “bleu 
de Paris,” was obtained by MM. Persoz de Luynes and 
Salvetat. These chemists found that when aniline was heated 
with tetrachloride of tin for thirty hours to 180 deg. Cent. ina 
sealed tube, neither a red nor a violet, but a very pure blue was 

roduced, This colouring matter is generally described as being 
identical, for probably identical, with the bleu de Lyon. These 
blues are, however, widely different in their chemical nature, as 
the bleu de Paris is easily soluble in water, and crystallises freely 
in needles of a blue colour, with a ros gen Aap panne It consists 
of the hydrochlorate of an o: ic base, which is precipitated from 
solution by alkalies as a purplish blue powder. It dyes cone: 
and retains its blue colour by artifi light. Is is 
that the discoverers of the bleu de Paris di 
observed its difference from the bleu co San. 

I have pre some of this product a view toits examina- 
tion, but hitherto have been prevented from determining its com- 
position. I hope to do so soon. 

in large 


The bleu de Paris is, unfortunately, difficult to 
quantities, and has never been introduced ially. 

The recognition of the nature of the bleu de Lyon by Dr. Hof- 
mann led him to the 


rosaniline, known to chemists as the iodides of the organic radicals; 
this investigation resulted in the discovery of the iant colours 
known as the Hofmann , and which 50 can 
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colour a solution of starch ; is 

its the free condition, and is remarkably delicate; 

it is of no use as a colour, asit is instantly decomposed when heated. 

To ethy i alcohol is treated with iodi 
to be conducted with care, 






very carefully, and in small quantities at the 
mixture is then distilled, and the distillate mixed 
which causes the iodide of ethyl to separate as a 
colguneg Tend oil, Iodide of ethyl is very volatile, boiling at 


70 deg, %.; i¢ has an ethereal odour, and when pure is colour- 
less and transparent; it-contains no less than 81 per cent. of 
iodine, Yodide of methyl is prepared in exactly the same manner 

that 1, substituting wood naphtha, or methylic alcohol, 
for hol; it contains a still larger quantity of iodine 
than the iodide of ethyl, viz., 89 pet cent. 

For the preparation of ese substances on the large 
scale special apparatus has been devised, and sometimes 
amorphous or red phosphorus is substituted for the 


i kind; but I not have time to enter more 
full to thig subject. To produce the violets, Dr. 
) + heats pure rosaniline with iodide of ethyl, or 
methyl and methylated spirits of wine, in a cast iron digester, 
a air-tight, with a lid fastened down with screws. A process 
very similar to this is sometimes employed, and consists in using a 
salt of rosaniline, caustic alkali, iodide of ethyl, and alcohol. But 
in Germany the ordinary hydrochlorate of rosaniline is sooiepes 
with alcohol, or wood spirit, and iodide of ethyl, and is found to 
work very successfully. By employing the rosaniline itself a lower 
temperature is required for the formation of violet than when using 
its salts; in fact, I have found that a mixture of iodide of ethyl 
and rosaniline react even at the ordinary temperature if left in 
contact for a few days, and produce a red shade of violet. 

On the large scale Hofmann’s violet is generally prepared in deep 
cast iron yessels, surrounded with a steam jacket, and provided 
with a Ha having a perforation, closed with a screw plug. This lid 
can be fastened down with screws, the joint being made 
with a india-rubber washer. This apparatus is charged 
with a mixture of hydrochlorate of rosaniline dissolved in alcohol 
or wood spirit, and iodide of ethyl or methyl, in proportion accord- 
ing to the shade required. After the apparatus is closed the steam 
is allowed to enter the steam jacket, and the heating continued for 
five or six hours; the plug is then removed from the lid of the 
apparatus, and the alcohol or unused iodide of ethyl distilled off. 

he resulting product is dissolved in water, filtered, and precipi- 
tated with chloride of sodium, and sometimes it is first treated with 
caustic alkali, to remove all the iodine, so that it may be recovered. 
Thus obtained, the colouring matter is of a golden lustre if of a 
blue shade, and of a greenish if of a red shade. 

Like all the other colours we have considered, the Hofmann 
violets are nearly white organic bases, their composition differing 
according to the shade of colour, thus :— 









A red shade is Pp OE denbcateeateanenee eccecccoce OnHa2s3N3 
A red violet shade of ‘ 
A very blue shade .......... jiccciassasdenmmghedanamossb ted O.,H,,N: 


aN 
The colours of the Hofmann violets are remarkable for their bril- 
liancy, but, unfortunately, they do not resist the action of light 
so well as might be desired; it is remarkable, however, that the 
regard for fastness seems to have given way to the desire for 
brilliancy. 

In the early days of coal-tar colours fastness was so much 
talked about, that when magenta was first introduced it was 
thought by some that it would not be largely used. How different 
has it proved to be! Although not very fast upon cotton, 
the Hofmann violets are sufficiently so for woollen and silk goods, 
4 colours always resist the light better when applied to animal 

res. 

In the formation of Hofmann violets we see that rosaniline, when 
treated with iodide of ethyl, becomes blue, the red being converted 
into violet ; but with mauveine, the base of the mauve, exactly the 
reverse takes place, the mauveine being converted into a much 
redder shade with iodide of ethyl. The colouring matter pro- 
duced from mauveine and iodide of ethyl is commercially known as 
‘dahlia ;” the colour is intermediate in shade between aniline 
purple and magenta, This colouring matter possesses the same 
character for fastness as the mauve, and also gives the same reac- 
tions with acids; unfortunately it is rather expensive, and has 
therefore not been very extensively used, 

Lastly, there has been a process proposed for the production of 
colouring matters similar to the Hofmann violets, by first convert- 
ing the aniline into ethyl-aniline, a base previously discovered by 
Dr. Hofmann. It is found that by substituting this base for 
aniline, in some of the processes which have been employed for the 
manufacture of magenta, the ethyl-aniline yields purple or violet 
colouring matters. 

This process has been patented by M.M. Poirier and 
Chapget, but the reaction appears to have been first ob- 
served by M. E. Kopp. From the great similarity of 
these colouring matters to the Hofman violets, I need not enter 
into any lengthened description of their properties. 

Sea-water contains, besides iodine, another remarkable element 
called bromine ; it is a liquid giving off evry irritating orange- 
coloured vapours. This remarkable body yields with many hydro 
carbons, a great variety of compounds. With ordinary turpentine, 
it acts with great violence ; but if the action be moderated by the 

resence of a large quantity of water, a thick viscid oil is obtained. 

e body was examined by Mr. C. Greville Williams, who found 
it to possess the formula— 

Cw His Br.s 
I have found that this substance, when heated with a solution of 
magenta in methylated spirits, produces a purple colouring matter 
of great hensty, commonly known as the Britannia violet ; it is 
very extensively em for <perng and printing, and can be pro- 
aa ¥4 of any m purple to a blue violet. 

Britannia violet possesses the golden green lustre so common 
to all the aniline colours. It is easily fusible, amorphous, and 
very soluble in water, 

In my last lecture I showed you the great intensity of the mauve 
dye, will now make a few experiments to illustrate the great 
intensity of some of the colouring matters we haye been consider- 


evening. 
a | have here some screens of white paper on which I have dusted'a 
very small qanny of the solid colouring matters—so small a quan- 
tity that I dare say you can scarcely discover its presence. Ifl now 
project spirits of wine upon these screens, so as to dissolve the 
colours, you will see their remarkable intensity. 

Let us now consider for a moment the + rapidity with 
which the discovery of new coal-tar colours followed that of the 
mauve or aniline purple. 

Aniline purple was discovered in 1856; three years afterwards, 
in 1859, the magenta was introduced. In 1861 we had the aniline 
blue; in 1863 the Hofmann violet, and in 1865 the Britannia violet. 
Thus we see that all these colours have not only been discovered, 
but introduced onuennly a period of less than ten years. 

We have now reviewed the principal coal-tar colours, but there 

remain some important ones for our consideration next 
and although some of these are not at present ly used, 
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RAILWAY MATTERS. 


A WEAK side of Seen ngs i Cos innetony of 
is a dear commodity, oo 5 rnc consequence Lops low fen. 


Tue death of Mr. Charles Lacy is announced, whose name 
was much before the Sxng Setey Gate of twenty 
Bodmin iu the House of 


wheal For some time he represented Bodmin 


Sees bomen ae bole sought for the enlargement 
and reconstruction of te Market, and the formation of an 
embankment railway in connection wiht from Blackviar Bridge 


Tue Russian gauge is 5ft., an ‘arrangément intended to prevent 
the country in peace, and 


more in war. Ro, Po ordinary German gauge of 
4ft. 8in. has been adhered 
A uzveen fom the seorelary a 
way Company to the Board of _—— the company 


hope to construct and open the Hat 
Bridge to the Temple en th He of six m 

THE promoters of railway reform had a meeting in Cork on 
Saturday, presided over ly ee Lieutenant of the county, 
Lord Fermoy. The atte: e@. ‘was numerous, and fairly repre- 
sented the commercial and interests, 

Tue traffic receipts of the Metropolitan District 
total gross receipts from January Ist to 17th, of 
the week ending cowed 17th, on 24 miles #687, The line 
is worked by the Metropolitan at 45 per cent, ‘of receipts. 
At present the portion of the District system 
and Gloucester-road is not completed, and the traffic now 


Railway show a} 5; 
669, and for 


passes 
over the rails of the Metropolitan, which run’ by the side of the Spi 


District line, 

AccIDENTS on Russian railways are not very common; Russian 
engine-drivers, who are apt to pepe their liquorous propensities, 
being discarded on many lines in favour of steady Germans, Yet, 
as the number of passengers is small, the death-rate by accident is 
necessarily great. In Prussia it is reckoned that one passenger 
out of 11,500,000 meets with his death in | in Belgium 
one out of 5,000,000 ; in Austria one out < 00,000 ; in France 
one out of 1,760,000 ; in England one 000 5 and in 
Russia one out of 116, 541, i 

Tue Islington Ballons Bil cosien pees for he of a 
railway between New Union-strest, .Ci and ‘ 4 
Islington. The line would start from N w Union-street, rage Pag 
Trenter-street, White-street, Reynolds’-court (at which point ' 
leaves the City), Chiswell-street, and streets on oe ene of 
Bunhill-row, Pe street, and Shepherdess-walk; the Reg 
Canal, near Wenlock- basin; Grosvenor-; Suey 
liam-street, Essex-street, and St. rie tee 
Colebrook-row. It would be on # 
29ft. above New Union-street. 

THE impression of the directors of the Brighton Compan 
that the increase of fares has alone saved saved them from a heavy a 
ing off during the past half-year, and that, as soon as times resume 
their accustomed buoyancy, the traffic will revert to its usual rate of 
ptt a hd at the same time they will carefully watch the 

ent, and be guided by results in each case, acting on the 
principe of maintaining no fare higher than is necessary to give a 
airly remunerative return, and which is consistent with the policy 
with which the Brighton Company has been for so many years 
—— doing ail that reasonably can be done to develope 


Tae Hyde Park and City Railway'Bill Fan one for the formation 






of a line commencing ; of Oxford-street, near 
the Marble-arch, p beneath .Oxford-street, New 
Oxford-street, High Ho born, Holborn-vi N 





restored when the works are le city ways which 
will be affected tem olborn, Farri it, New- 
gate-street, and Cheapside. ere will be no mmunication 
or junction with any other , and nine stationsare to be formed, 
the terminus being the space Bounded by the pn side of the 
Post-office and Foster-lane. “* 

THE Times ndent gives the following list of the 
lines in course of construction in Russia. :—Kiev-Balta (all that 
remains to be com; br of Moscow-Odessa lit .versts ; 
Odnoga-Berdcyze: Neer ils: Olexia~Buko- 
wina) 167 versts ; ey wand Toeaog § -ursk- 
Charkoff-Taganrog- Rostoit wand Taga 63 versts ; 
sont (inst Orel (continuation -Jeletz), 1 el- Wite- 

eo of ‘the: line De eeeesting the rg-War- 
pa dry t. Petersbutg-Mos¢ow: oom, a tine ‘open © Rostav 


four-fifths of the distan: oo 
of the South-Eastern in eben: re the * 
Kaslov-Tambov (extension of thé South- _ 
the Volga), 74 versts ; 
slav, 196 versts ; Poti- Tiflis, 284 57 
nection between Moscow and the 
versts. Total, 3337. “t 
Tne bill for the Eastern M = 
for its og by er ofa High 
mencing in the City, in gate 
Church, at or near to the point where’ oti 
(extension to Tower-hill) is intended to eroae it 
railway it is intended to form a junction b 
that € it is to be carried 
pale ay ery 
ndon ion 
road 800ft. east of the site of the 
road; thence along the Mile-end- real fi rossi 
Canal) and the Bow-road to a’ t abou 
bridge which carries the i: 
where it will effect a junction*by an 
North London Railway. The entire: line isto be subterranean, and 
is to be formed beneath the ) WAYS. munic 
with the North London way at Bow, " 
way at Mile-end, and — Me 


vn heal 


street, passengers will ih 
south-east, west, and a thet Landon Sere the Metro- | ad 
politan Railway system, in which mpo1 
AT woke cate m Pony Russian Council of Ministers held three 
mag oh the Times Berlin co t) Shadelionine 

bron were sdased te be indispensable, accordingly promioe’ tas 

a Government guarantee of interest :-~ (L) From Libau to Kovno. 
anda point between Kovno and Landvarovo, (This line is intended | Th 


a by lendit ry a ear pane and other 
leading i a. versts. 
the Kier. wm line to Shitomir, hs cad ° 
Litews' intend P ian corn 
Palle, n and t bind Pa d sid Pedlian line 


to Poland Se the to by a 
sufficiently remote from the frontier fe, to be destroyed by 
me 500 versts. ‘Woronesh to Grushevska (con- 
ation of the South-Eastern to the Black —500 versts. (4) 
From Mobileff to te wski, way of sk, (direct line 


between Moscow and Warsaw, merry | designed for strategical 
od ep t rttae & no commerce in el 5 eae (5) 
Czari izine 350 - To! 


Mobileff by {0k 


: ete ao byes and 
"| to'R piece of glass foun e 


viaduet starting at a level of | nent 
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Plies of ampewei = has been applied by 

it for pee on en a ete of erystalised phosphorus in 
ide of catbon is shaken with water, a perf i 
pine formed: ! “The of traces 


‘vatious colours. 
ated —_ “those of silver, black ;.of ‘mercury (oxiGe), 
; of gold, violet, The filtrates contain ‘geierally 


a) 


Tay the A thencrum some time ago was found a better cosouith of 
the at Idalium in Oyprus than is given from the Ger- 
man periodical, and which answers the question as to some of the 
antiquities being Phonician. The upper cemetery is Greek,’ but 
rests on another cemetery of vanlted graves, within 
which are found well-authenticated Phoonician objects with Pheeni- 
cian characters. As Phoenician remains are found in Cyprus a 
cominon observer has no difficulty in the indeutification. The 
—_— is, whether remains earlier than Pheen ‘cian, will be 
At a recent meeting of the French Geral Morin ion took 
in in reference 


‘Collection left by eM 


verified 
“spots beligwas it to have been broken off, for, he said, 
on balls, with a moderate , are broken into fragments of this 


= when they strike against a resisting body. 

A METHOD of producing an engraving in -relief;for printing with 
the common press has been recently described. The con- 
sists in taking a ‘perfectly clean and well polished plate of copper, 
and blackening it by application of a solution of sulphuret of potas- 
sium, or sulphuret of ammonium, and afterwards washing and 
drying it. The contase is then coated to a depth of about one- 
thirtieth of an inch with a mixture of resin, wax, and white lead, 
which, when dry, is carefully levelled and smoothed off. The sur- 
face is then sensitised, and a photograph made of the figure to be 
reproduced. The dark lines or points are then to be taken out with 
‘an etching tool down to the biackened copper, until the entire 

pattern is seen in black on a white ground. The surface is then 
ceatadbwith finely pulverised plumbago, and the excess brushed off, 
‘after which the site is suspended in an acidulated solution of 

te‘of copper, connected with a battery, and metallie copper 

of l¢ thickness is deposited on the engraved pattern. Should 

the®@ngraving be very open anywhere the resinous coating is 

bers =e :tpplying malted wax with a fine brush, with the 

aly When the deposit is sufficiently thick the 
wax layer leled off, and the electrotype laid on a plane surface, 

and backed-up by fusible type metal, which is smoothed off by @ 
storeotrpe Breed plane, and. ty mounted in the psual manner on wood, 

80 as to eight, 

Ow pd. M, Dumas “to the Academy a note ra 

Professor Graham onthe. metallic nature of hydrogen—a view 

uM. Fri on has ‘always held. Profi Graham has been 
continuing his researches on ese bean and , and here jis 
one of the rerults, which before English phy- 
sicists :--If we link a wire ro 489 millimetres long, and 
anes it with the hydragen poleofa battery, it becomes saturated 
it 


absorbing from 950 to 980 times its volume, which! 
lent o' hy aegee ‘or,one Of p ium, | 
creases length by oe it ‘millimetres ; heat 


the hydrogen, and 

it was, at the be 
peas this evidence ‘tha ¢ the. Palladium 

ley, and he finds that in accordance 





Ww pale tion displays new tenacity, electric 
, at jaductivity, ough the degree of this 
* On the presentation of the abovejnote 


no been 
reminded the Academy of the fact that he had discovered, 
years ago, a compound of copper and hydrogen, Cu,H, in 
Bs owes of’ Bi ge by hypo Spee ome acid. Having 
other seule he always failed save in 
‘the Sewell of’ palladium, the chloride of whi treated with 
‘acid, gave a pulverulent hydruret of palladium, 
but, as this compourid very.soon gave off its apevvam, M. Wurtz 
neglected to: tecord ity<‘Professor Graham, he said. was more 
" he hail employed solid pure palladium. We 


fortunate, ft 
) bie oh yam ‘ertial Sa this subject last week. 


aper is thus described by its inventors, 
hats Shect er and Mohr :—“ Our paper is sensitised by means of 
: rbonate of silver.’ The inanher of manipulating it is absolutely 
that ‘with the ordinary kind of paper, with one 
ion only, which consists of submitting the pads of 
to the action of ammoniacal vapour. This 
fils theduty- ofa reducing agent, and it is the sufficiency 
0 he se ager isth@priticipal condition of success. It is for 
this reason that we have chosen the pad of the -frame for 
tion with ammonia, as, by reason of its thickness, it is 
cape of absorbing a sufficiently large quantityof the gaseous fumes. 
tion of fumigating is conducted by means of a box, fitted 
at 3 the top with a lid and at the bottom with a drawer, in which a 
mixture of carbonate of potash and slacked lime is placed ; in the 
interiora divisionis effected by means of wirenetwork, through which 
Teoma are vinecd freely ascends intothe upper portion of the box. 
pads are placed inside without any special precaution, excepting 
that of seeing that they are not packed too closely ; when they smell 
strongly of ammonia they are withdrawn and placed in the frames, 
when it will be found that the printing progresses very quickly— 
three or four times as rapidly, in fact, as with ‘ordinary albu- 
menised paper. A failure is.only then possible when there is an in- 
sufficiency of ammonia vapour. For toning our sensitised paper we 
ly recommend sulphocyanide of ammonium, employed 
formula :—Sulphocyanide of ammonium, 
3 chloride of sodium, 
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"been completed, sand. that the prospectus will be ‘aod t 


MISCELLANEA. 
A MACHINE is in use at Melbourne for shearing sheep by steam. 
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revi 

Tue trade of the of Lynn has increased during the 

be mean - iy 
Se eeieaeins of 2 permanent sead befige over the Heaghly 

has been officially sanctioned. 

TE naar paren rn of Works decline at present to aid the 


Tue Comstock lode in Nowade, valued now at 30,000,000 dols., 
was sold by the discoverer for a horse. 


5. £2 39 206 intended to close the Woolwich Arsenal, though it will 
probably be diminished in size and importance. , 


}\, ue Atlantic Works, East Boston, are building several iro 
Feblaenate and their engines, and employ 330 350 hands. . 
- «Sette Landon ration are going to Parliament for to 
compel the gas ‘water companies to tise their subway 

ee Oh eee ey Sew Doing od ted by the 
Amirali the Sntrodnetion of ‘copying promes s+ Chatham 

J’ 


THERE are at present, semaphores included, 2276 telegraphic 
ms in Fran to ee 576; municipal, 


Tue Metropolitan Board of Works have resolved to confer with 
the Government and the Law Courts Commissioners relative to 
the Embankment site for the Palace of Justice. 

THE first term at Cornell University seems to have demonstrated 
the soundness of the union of study and physical work. Here is a 
practical athletic club of the most utilitarian sort. 


THE Folkething has rejected a resolution to authorise the pur- 
obase of a large ironclad abroad, and has decided that a vessel of 
that description shall be built instead in Denmark. 

Tue Belgians during 1868 exported arms to the value of 
12, pw Me fis FA coals, 3,003,189 tons; machinery, 29,940,859 kilos. ; 

60,324,001 kilos. ; and iron ore, 220,000,000 kilos. 

a Manchester, Sheffield, and Lincolnshire Company seem 

not to have abandoned, but only to have delayed their scheme of 
. at independent line between Manchester and Liverpool. 

Two new painted windows of more than ordinary interest have 
lately been erected in Westminster Abbey; the one in memory of 
Isambard Kingdom Brunel, the other in honour of Geoffrey 


v4 Chaucer. 


*ZeERE are at present more than 550 woollen mills in seven of the 

western American states, having altogether a capital of 

bes 3,500,000 dols. Western wool is beginning to be consumed 
at home. 


THE largest nugget found at the Sutherlandshire “‘ diggings,” 
does not exceed three pennyweights, and yet some three hundred 
people are toiling away there amidst the extremest privation and 
discomfort. 

American Watch Company employ over 600 operatives, 
and have made nearly half a million watches. The success and 
economy of the manufacture lie in the fact that everything is 
done, as far as possible, by machinery. 

THE directors of the Lancashire and Yorkshire Railway Company 
have decided to recommend to the proprietors at their next 
meeting to declare a dividend for the half-year at the rate of 6} 
per cent. per annum, less income-tax. 


A TELEGRAM direct from Bombay brings word that a frightful 
railway accident occurred,on Tuesday at Bhor Ghat. The train 
dashed into the embankment, smashing five carriages. Fifteen 
natives were killed and thirty-six wounded. 


On Wednesday James Spensley was crossing the Manchester, 
Sheffield, and Lincolnshire Railway, with a horse and cart, at a 
level crossing about two miles from Barnsley, when the cart was 
caught by a passing train. The horse was killed and the man 
seriously injured. 

THE Victoria Government is considering an application for a 
subsidy from a newly-formed company which proposes to buy five 
steamers belonging to the Panama Company, and ele 
mail to Galle. Four of the steamers of the Panama line have 
already beén sold. 

.. AT is now definitely settled that the Royal Dockyard at Wool- 
wich will be closed on the lst of October next, Commodore- 
Superintendent Edmonstone, C.B., having received an Admiralty 
order to that effect. The whole of the establishments in the yard 
will be shut up on that day. 

Srr CaARtes TREVELYAN in the Times of yesterday asserts that 
the Embankment site for the New Law Courts contains 10} acres 
without reckoning gained ground from the river, or 76,500ft. more 
‘than Mr, Street’s ‘ground plan. He combats also with great force 
all the otherobjections to this site. 

Tris undérstood that the arrangements fora yay se company 
to lay a cablé’ through the Red Sea from Suez to Bom 4 

y. 
The amount to-be raised from the public will be £550,000, of which 
a large portion is said to have been already subscribed. 

TxHeE Porte has purchased the two ironclad corvettes built for the 
Chilian Government—but rejected for alleged non-compliance with 
the contract—at Bordeaux, The Greek Government was also 
negociating for these vessels, but has, aoe m7 outbid. 
The Porte has bought them at the high ioe of £180 


THE Liverpool Chamber of, Commerce on Salamis unani- 
mously adopted a motion to the effect that the present Govern- 
ment should be memorialised with the view of reducing the value 
of the English sovereign, so that it may be equal to the American 
Hilollar piece ; and that a coin of the value of 10f, be adopted as a 
universal unit. 


THe authorities at the Bank of England have issued a circular 
calling attention to the fact that paper manufactured for various 
banking and mercantile firms contains water marks and other 
devices peculiar to the paper which is prepared solely for the use 
of the Bank, and reminding the paper manufacturers of the law 
which prohibits any such paper to be made or used. 


Sats of ammonia are largely used in galvanising baths, and the 
fumes resulting have hitherto made a galvanising factory almost 
unendurable. The Wolverhampton Corrugated Iron Company 
have just introduced a method of collecting these noxious vapours, 
conveying them into their furnace by an exhaust, and securing 
their complete combustion, The air of their factory is now as 
pure as that outside it. 

A NEw description of iron pavement has been laid down in the 
Chatham dockyard for experimental pense. 1 
merit of the new pavement over the old. iron tramway of 
** Seely’s pigs” of iron ballast is that there is far less friction to be 
overcome in the heavy-laden vehicles passing over it, while about a 
quarter of the number of “pigs” at present in use will suffice for 
an equal length of paving. 


Tue Vienna Bank of Commerce has commenced the first of a 
series of important transactions, the object of which is the direct 
importation: of cotton from Bombay into Austria, via Suez and 
Trieste, The various lines, and especially the South Railway fore- 
seeing the impetus this must eventually give to the cotton industry 
of the empire, have offered every inducement for promoting the 
success of the plan. It seemsalso to be e ted that the Bank of 
Cc ce: will be able to divert, through the medium of the Bren- 
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PUBLISHER'S NOTICE. 

There is reason to believe that the weekly sale of Tux 
Eneiveer is actually snicudieet Of ae +B on oe 
maining engineering journals i influentia 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 





*,* With this week’s number of THE ENGINEER we issue, as a 
Supplement, a Dictionary of Engineering Terms in German- 
Enolish and English-vterman. Each number, as issued by the 
Publisher, will contain the Supplement, and subscribers are re- 
quested to notify the fact at the Ojfice should they not receive it. 





*,* We shall publish next week a double number of THE ENGINFER, 
containing the Index to our Twenty-sixth Volume, including a 
complete classified list of the patents published during the past siz 
months, price 1s., stamped 1s, 2d. 





*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER, 
MUST KEACH US BY SIX oO’cLocK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDaY. 





TO CORRESPON”™ ENTS. 
»”" We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* Several other corr ts next week. 

A Suzscriser.—Henry Hall Dare, Esq , 12, Hanover-square, London, 

C. C. H.—We will refer to the specifications and Ict you know next week. 

R. A. A.— There have been many patents for them—we cannot tell you how 
many. 

AyN Oup Supscrizer (Valletta).—Linseed oil boils at 640 deg. Fah. ; whale 
oil at 630 deg. Fah. 

8. C. (Gunner fill). —Coua not be rolled at anything like a reasonable price, 
if at all. 

ws. — Apply to the Secretary, at Albemarle-street, for a prospectus. It will 
give you every information. 

Expansion.—A patent was lodged by them on the 20th of June last, We 
will answer your question about traction engines next week. 

Cc. G, P.-We Jhould say that you would gain an increasg of speed by the 
proposed change, but we will consider the point more carefully, and answer 
next week, 

Tue Baistot Docxs.—In the drawing accompanying the notice of the 
Bristol Port and Channels Dock, inserted in our last number, a clerical 
error ~ which was perpetuated in the description—occurred. The dock was 
shown as 1080ft. long. This should have been 1380/ft., and the depth of the 
water over the sill of the lower gate shoutd be 48ft., not 44ft. 

InvenTIVE SHAKESPEARE.- 1f we understand your letter and description 
rightly, you have endeavoured to invent a means of obtaining perpetual 
motion. We do not see that you attempt to bring into use any source of 
power other than what you expect to obtain by your balance. If so, we 
Sear you will only meet with disappointment. As we understand you the 





is impr le 

R. R. T.—Much of the information you require is dispersed through a 
number of different books, and some of it is unpublished. There is no 
complete work on ‘‘ the manufacture of steam boilers.” You would find 
much important information in the reports of the engineers of the boiler 
insurance companies, but not reduced to the exact and definite rules which 
you appear to want. Robert Armstrong's little work on Boilers (Weaie's 
series) is not to be despised. 

J. B.—1, The duration of a patent of course dates from its date, or the date 
of the deposit of the provisional specification. 2. As the only plea upon 
which a patent is prolonged by the Privy Council consists in the inadequate 
remuneration of the patentee’s merits, ‘a fourteen years’ patent which has 
been profitable,” cannot, prima facie, be prolonged. But there areinventions 
and inventions, and, while £1000 might be an ample reward for one thing, 
it would be far from enough for another %. You would probably find what 
you want in Mr. D. K. Clark's ‘‘ Railway Machinery.” In Germany there 
are special wor‘s on the slide valve, truly ‘‘ practically considered,” such 
as Dr. Zeuner's. 4. We really do not know agood English book on the 
subject. As tothe mode of geometrically determining stresses on girders, 
$c., we must again refer you to the German originals of Professors Culmann 
and Reuleaur. Our contemporary, the Building News, lately published two 
articles on the subject, 





MEETINGS NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS —On Tuesday, February 2nd, at 
eight p.m., “ Mauritius Railway, Midland Line,” by Mr. James Robert 
Mosse, M. Inst. C.E. 

SOCIETY OF ENGINEERS.—The next ordinary meeting of the Society will 
be held on Monday evening, February Ist, 1869, in the Lower Hall, Exeter 
Hall, Strand. A paper wili be read on ** Explosive Compounds for Engineer- 
ing Purposes,” by Mr. Perry F. Nursey. The chair to be taken at half-past 
seven o'clock precisely. 

Royal UNITED SsRvice INSTITUTION. — Evening meeting, Monday, 
February, Ist, “Recoil Utilised,” by Lieut.-General W. N. Hutchinson. 
Lieut. C. P. Stone, 77th Regiment, will exhibit models illustrative of his new 
gun platform. 





THE F-NGINEER can be had, by order, from any newsagentin town or country,and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 \\s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 

each week. The charge for four lines and under is three shil- 

ninepence. The line averages eight words; blocks 
i advertisements from 
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TOO ZEALOUS BY HALF. 

Tux present Government seem sufficiently inclined to 
clear out all superfluous officials from the public offices with- 
out waiting for a popular cry against them. No one in the 
Civil Service feels entirely safe. We believe that practical 
jokes in Somerset House now ‘take the form of ominous 

letters on foolscap, informing clerks that they have been 
disestablished. For a long time the service has been a 
calm haven of repose. Since 1855, indeed, there has, so to 
speak, been a dangerous bar to cross, but once over the 
breakers, the fortunate craft which escaped shipwreck while 

to the fury of examiners has lain in smooth water 
without fear of storms. Now, however, the service is no 
longer a secure anchorage. Ruthless reformers are at work, 
sweeping away temporary clerks in scores, and threatening 
the existence of entire classes. If it can be shown that 


7 








they are not wanted, that new and i systems of 
doing busines wil gnbl the beads of Soartments to i 
with a great deal of the assistance they bave hithe. to 


possible for the victims. 
will be weeping at the Admiralty, and gnashing of 

teeth at the Inland Revenue, and blank dismay in many a 
par ig eer i for it must not be supposed that all 
clerks in the Civil Service wear lemon-coloured gloves and 
live in chambers at the Albany. On the other hand no tax- 
yer will perceptibly save sixpence, no matter how many 
Innocents may be slaughtered. Of course we are not hint- 


the sacrifice. They suffer for the national conscience sake, 
and no doubt the thought consoles them. But some jour- 

ists, plus royaliste que le Roi—better reformers than 
the new ministry—are not content with the programme 
of destruction already sketched out. An attack has 
been directed against a certain obscure department in 
the Civil Service, which is suddenly charged with being 
unnecessary altogether. The work now done by inspectors 
of factories could, it is alleged, be equally well done by 
health officers. Even for the sake of securing so dan 
object as the extinction of a few salaries of a few hundred 
pounds, we cannot coincide with the writers who recom- 
mend the abolition of this department. 

It has been emphatically asserted, by the adoption of 
various Acts, that some protection for the weak is neces- 
sary in the hard struggle for life which goes on in the 
manufacturing districts. No laws will insure good wages; 
Acts of Parliament cannot open the doors of cotton milis 
closed during the famine, nor save the drunkard’s children 
from the workhouse; but some things they may do. They 
may step in to prevent a few pitiless and grasping drivers 
of white slaves from forcing the pace at which “ hands” 
generally are worked. They may declare that factory 
people shall not be made, by that threat, so terrible in our 
overcrowded country, of dismissal from employment, to 
work themselves to idiotey or death. They may, above 
all, give an answer to that pathetic “cry of the little 
children” which rose, in the first place, inarticulate from 
dumb masses of misery, but clothed itself in words of un- 
surpassable eloquence on the lips of Elizabeth Browning. 
These things have been done by Acts of Parliament; the 
rigour of the hard conditions on which factory operatives 
hold their lives has been mitigated, so far as it can be 
mitigated, by legislation. It is not enough, however, to 
pass a law and say to the manufacturer, “ Thus far shalt 
thou go and no farther.” We fully believe that the 
large majority of manufacturers would, of their own 
free. will, if it depended entirely on them, adopt all 
merciful regulations in their power; but not only 
is it necessary to protect the “hands” from tyranny—it 
is necessary to protect the manufacturer from competition. 
The struggle is a hard one probably in any case ; but, at 
any rate, it is possible to say that good masters and con- 
scientious men shall have fair play. The hard masters and 
the pitiless drivers must not be allowed to get an unfair 
start of theircompanions. It is the duty of a state which 
once adopts the policy of regulating the relations between 
capital and labour to be minutely careful that its regula- 
tions are not infringed by a few to the detriment of the 
many. It is so easy for manufacturers to encroach in various 
ways upon forbidden ground—and the temptation to do so 
must sometimes be so strong—that nothing short of a very 
complete system of inspection can guard against violation 
of the law. Who is to be the accuser of a mill-owner who, 
during a period of pressure, is tempted to gain an advan- 
tage for himself by disregarding prohibitions in the Fac- 
tory Acts? Will his workpeople venture to prosecute ? 
And who but they, if ha were relieved of the inspector's 
visits, would know anything about his proceedings ? . 

Every sub-inspector under the existing arrangement has 
many hundred factories in his district. It is manifestly 
out of the question to suppose that oflicers with other 
functions to discharge could, in addition to their ordinary 
duties, do more than pay a few visits amongst the manu- 
factories at random. Health officers have rendered valuable 
assistance in detecting violations of the new Act relating 
to small workshops, but the fact is, nevertheless, that this 
Act renders the duty of a factory inspector much more 
elaborate and extensive than it was formerly, and a worse 
time could not have been chosen for proposing to reduce 
the staff by which it is performed. Finally, it must not be 
forgotten, in reference to any proposal which would, as it 
were, cast a slur upon the importance of the work done by 
the inspectors, that it is often worth the while of a manu- 
facturer to offer them considerable sums of money in the 
hope of rendering them blind to little indiscretions which 
may have been committed. The office which an inspector 
holds is one of coneiderable trust, and it would be very bad 
policy to treat it with apparent contempt by tacking it to 
another of not superior importance. 


RIVER FLOODS. 

Once a year at least, and frequently oftener, inundated 
lands and submerged fields testify to the total absence of 
restraint imposed upon our rivers and streams, and the fury 
with which they exercise their uncontrolled depredations. 
Bearing in mind the patient passiveness and apathy that 
mark the conduct of the owners and occupiers under these 
annual inflictions, one might almost be inclined to believe 
that, instead of ruin and devastation constituting their in- 
variable attendants, they were accompanied with the same 
advantages that follow the periodical inundations of the 
fertilising Nile. Not only are the overflowing waters per- 
mitted to extend their ravages over outlying districts and 
the open country, but there are very few towns where any 
provision is made to check the progress of floods and atrest 
the violence of the torrent. It is only theother day that Man- 
chester finally decided, when driven to extremities, that some- 
thing must be done in the matter, and has undertaken the 
construction of the uecessary works, under the advice and 
superintendence of one of our most eminent hydraulic en- 
gineers. If—in the case of towns—precau measures 
are adopted only after so much hesitation, procrastination, 
and ancertainty, it is difficult to predict the period at 


which, the evils resulting from floods in the open country 
will undergo any permanent abatement. ‘he embankment 
of a river for that portion of its course running through a 
noe improves ear ia itself, and a handsome wall adds 

appearance of acity. But this no is 
effected. Above and w the eoltened ae 
waters remain in their state of original liberty, ever ready, 
upon the first addition they may receive to their turbid 
contents, to break out into open rebellion. It is even 
questionable whether the penning up, as it were, of the con- 
tents of the swollen channel, does not increase the violence 
of those portions of the stream unconfined by the granite 
boundaries, That the improvement—whether it consists of 
widening, narrowing, strengthening, or deepening the river, 
—is confined altogether to the 1 portion affected, there 
can be no doubt. During the heavy rains that prevailed 
towards the close of last year the Thames was swollen 
enormously, and all the low-lying districts along its banks 
completely water-logged. Fields and meadows have for a 
time disappeared from the face of the earth, and in order 
to get about in the basements and lower stories of the 
houses, it is literally necessary to “ Paddle your own canoe,” 
It is not our province to inquire into the reasons why 
houses come to exist in such close contiguity to a river 
that is notorious for its inundations, or why people elect to 
reside in abodes, which are upon so fearful a source 
of sickness and death as damp foundations. It has been 
lately advocated by a well-known authority, that every 
dwelling house should stand upon its own area of concrete 
or other waterproof substratum. The mere insertion of a 
course of slates, a layer of asphalte, or a coat of cement 
above the footing course, is not sufficient to enduw a house 
with immunity from those evils which directly result from 
too close a communication with a damp soil. Unquestion- 
ably the true principle is that which would require the 
whole of the area, upon which the building is raised, to be 
overlaid with a waterproof layer ; and we trust that we 
shall ultimately witness the enforcement of this proviso, by 
the authorities charged with the supervision of the erection 
of new buildings. 

Casting a glance at districts more remote from the 
metropolis, we find the whole of the fens situated between 
Ely and Peterborough, embracing several thousand acres of 
valuable land, have been under water. Accounts from N otting- 
ham were equally disastrous, The meadows near the town 
were hidden from view, and the lower stories of the houses 
in the locality completely submerged. Works that have 
been in progress for the restoration of the bridge 
over the Trent were suspended. In Leicestershire 
the Soar passed the barrier of its banks, and con- 
verted the adjacent fields into sheets of water. Lincoln- 
shire has been most extensively inundated, and the 
floods at Nottingham have culminated in a loss of 
life. It is apparently incredible that we, who, in 
the nineteenth century, have rendered all the powers 
of nature obedient to our will and subservient to our 
interests—we who have made the opposite elements of 
fire and water administer to our comforts and contribute 
to our welfare—should permit our rivers and streams to 
range at large unchecked, and unrestrained, and annually to 
commit ravages costing thousands to repair. There is 
another light in which to view the evil results springin 
from the wholesale inundation of arable and fertile land, 
which materially affect the great question of sewage 
irrigation. It is often urged that it would be impossible to 
apply sewage to lands that are particularly well situated 
with regard to levels, and in other respects admirably 
adapted for its reception, owing to the great quantity of 
water existing in and about them. The agriculturist 
exclaims, “ We have more water than we know what 
to do with, and you want to send us a still larger supply !” 
This brings us to a consideration of another feature in con- 
nection with the utilisation of sewage, which is not re- 
garded with the attention it deserves. It is the question of 
drainage. Lands subject to periodical floodings must 
necessarily present greater obstacles to the carrying out an 
efficient system of drainage, than others more favourably 
located. One of the first steps taken at Barking was 
thoroughly to drain the subsoil; and, in fact, this operation 
was carried out to a greater extent than was absolutely re- 
quired, as experience subsequently demonstrated. In an 
instance of the nature alluded to, it will nevertheless, be 
admitted that it was better to err upon the safe side. A 
work of supererogation was infinitely preferable to the fault 
of omission. If a farmer will not go to the expense of 
draining his land and putting it in proper order to benefit 
by the application of sewage, he cannot in common fair- 
ness, allege that the non-utilisation of that fertilising 
medium is due to a self-inherent defect. Moreover, su 
posing that all the lands subject to inundation were properly 
drained, yet the overflowing of the natural watercourses 
would, for a time at least, effectually prevent the applica- 
tion of sewage. From the statements already made, it is 
manifest that by the annual outbreaks of our rivers and 
streams, many thousands of acres are either per.nanently 
or temporarily prohibited from benefitting by whe applica- 
tion of sewage. What constitutes a further aggravation of 
the evil is that these very lands—from their physical fea- 
tures and natural position—are calculated to receive the 
sewage by the readiest and cheapest method possible, 
namely, that of gravitation. We could point out instances 
where land situated along the banks of the Medway, and, 
in every sense, well adapted for the utilisation of sewage, 
cannot be so employed in consequence of the floods to which 
it is constantly subjected. 

It would scarcely be reasonable to urge that all rivers 
should be prevented from trespassing beyond the limits of 
their natural channels, by the erection of heavy walls simi- 
lar to those constituting part of the Thames Embankment. 
At the same time, there is not the slightest doubt but that 
in numerous instances, especially in those localities where 
labour and materials could be procured comparatively 
cheaply, it would pay, in the long run, to construct a sound 
strong wall, instead of the stereotyped bank with its 
central core of puddle and inner and outer slopes. Only 
those who have had the care of these banks are acquainted 





with the watching they require, amounting at times to 4 
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lling. They are a continual source of anxiety 
po vale to the proprietors of the lands protected by 
their ambiguous influence, and a never-ending cause of 
expenditure. Asan example, we may take the banks of 
the Oray and Dart, two tributaries of the river Thames. 
In addition to constant repairs, new cuts have been 
made accordingly as the older lines of channel have 
become silted a4 or the inner slopes of the banks 
eaten away. here is no gous: but that the 
tortuous course of some rivers, the multiplicity of twists 
and abrupt bends, mainly contribute to the occurrence of 
floods. It is in the “ elbows” that the marshes and swamps 
rincipally exist. If we imagine a rapid torrent coming 
ion a straight reach, and on a sudden encountering an 
abrupt bend, nearly at right angles with its previous 
course, the volume of water cannot adapt itself to the 
sharp sinuosity, but overleaps the bank, floods the land 
situated in the concave part of the “elbow,” and whatever 
is left of it falls into the channel beyond the bend. Were 
more attention paid to improving the course of our rivers 
and the cross section of their channels, the work of the 
banks would be considerably lightened. As it is, they 
have not merely their legitimate duty to perform as con- 
fining or retaining walls, but in the majority of instances 
they have to withstand a pressure and violence which ought 
never to be brought upon them, which is due to the crooked 
character of the river's course. Floods are due, not so 
much to the gradual rising and swelling of the waters so 
as to uniformly overflow the banks, as to the fact that 
they accumulate with a rapidity exceeding that with which 
they are able to getaway. Owing to the impediments in their 
course they become piled up, as it were, at certain points 
toa height far exceeding that of their confining banks, 
while at others their level is scarcely perceptibly altered. 
If a little more money were spent in widening, straighten- 
ing, and deepening the defective portions of our rivers 
and streams, we should hear less of banks being breached, 
meadows flooded, and towns inundated. 


LOCAL SURVEYORS. 


In consequence of the vigorous measures adopted by 
the authorities, and their determination to enforce 
stringently and effectually, by virtue of the powers with 
which they are invested, the execution of those engineering 
works rendered indispensable by sanitary considerations, a 
large number of minor professional appointments have 
been thrown open to engineers and surveyors. It will not 
be long before the “surveyor to the local board” will be 
as much an “institution” as the parish doctor or the 
sexton. The exact nature of these appointments, the duties 
incumbent upon their holders, and their social position, are 
points of great importance, particularly at the present time, 
points which have never been clearly laid before the public. 
As may be reasonably expected, there is a great difference in 
the majority of instances between the present and former 
occupiers of these situations: Not that in every case the 
old type is eradicated ; far from it, There are many in 
which men notoriously incompetent to fulfil their ordinary 
duties are still retained, and it may easily be imagined how 
totally unfit they must be to be entrusted with the execu- 
tion and superintendence of modern schemes of sewerage 
and drainage, A very different class of man is now re- 
quired to conduct these operations than what was necessary 
in the days of M‘Adam, and the best “ road surveyors” in 
the world would find it a difficult task to make an approxi- 
mate estimate of the cost of a project for sewage irrigation. 
That some local engineers are men of unquestionable 
ability, education, and of first-rate theoretical and practical 
training we are perfectly aware, but these unfortunately 
are the exceptions. At the best, men of very inferior 
attainments, and possessing individually no claim to any 
social rank or status, com the class in question. It 
might be asked, what is the reason of this? Those who 
way have by chance glanced over our advertising columns, 
and caught sight of the advertisements relating to “local 
surveyors,” will not be at a loss satisfactorily to account for 

reason. In plain words, the remuneration offered is 
scarcely sufficient to maintain a respectable “ ganger” or 
foreman of works in comfort and decency. Local boards, 
with that imony and short-sightedness which con- 
stitutes their distinguishing characteristics, and actin 
upon their favourite maxim of “penny wise and poun 
foolish,” bid for the services of a thoroughly-qualified pro- 
fessional officer, at a price that would not keep himself and 
an average family in house rent and clothes. Nay, more ; 
not content with cutting down his stipend, the monthly 
yment of which ought to bring a blush of shame to the 
ces of the members, they heap upon the head of the un- 
fortunate recipient, an accumulation of duties equally 
various ag multifarious. Ina word, the remuneration and 
the work are in inverse ratio to one another, and the ratio 
is as a minimum to a maximum. Any engineer with a 
decent classical or mathematical education—and most of 
the younger members of the profession possess the latter— 
could a double the income by taking pupils that 
he could earn by the legitimate exercise of his talents in 
the situations under consideration. 

To return to the first point—the nature of these appoint- 
menta. Presenting, as they all do outwardly, similar 
features of resemblance, yet the actual inner working varies 
considerably, and depends upon the character of the board, 
and the social rank and position of its members. In some 
instances the position of their officer is what it ought to be— 
that of a gentleman and a confidential professional adviser ; 
in others it is merely that of a tool in the hands of the 
local authorities, and the surveyor does not dare to assert 
any opinion, or exercise any private right of judgment even 
in matters connected peculiarly with the duties of his 
office, Sometimes, but very rarely, the engineer leads the 
board by the nose, which is an extreme quite as bad as 
that already alluded to. Unfortunately, that portion of 
local corporations which is usually composed of retired 
tradesmen, do not possess a power of discrimination suffi- 


ciently delicate to enable them to distinguish between the 
old and modern school of surveyors. that the 
poet’s remark--“ A kick that scarce move a horse, 


may kill a sound divine,” is equally ap ble to the laity, 
and hat chenreatlens and a U Wick wonld make no 
discordant sound to the ear of a foreman of works, would 
fall rudely and insultingly upon that of a man of superior 
education, greater attainments, and finer susceptibilities. 
The duties of a surveyor are of avery onerous, ig ome 
and multifarious character. They may be said to be of 
both a positive and negative description. In addition to 
his legitimate duties, the posts of sanitary inspector and 
tor of nuisances are frequently conferred upon him 
he is required to devote his whole time to the service o 
the board. When it is borne in mind that the munificent 
remuneration offered for all this work ranges from £150 
to £200 per annum, the authorities are clearly acting the 
part of the dog in the manger. They will not themselves 
give a man enough to live upon, neither will they allow 
any one else to do so, With re to the principle, in the 
abstract, of permitting a local officer to take private practice 
or not, something may besgid upon both sidesof the question, 
always premising that wherever it is prohibited, a salary is 
iven suitable to the circumstances of the case. If the work 
Be sufficient to keep a man pretty well occupied all the 
year round, it would perhaps a upon the whole, a better 
lan to allow a salary adequate to the occasion, and to 
forbid private practice. By this statement we do not 
mean an absolute prohibition of all professional work that 
is not connected with the duties of the office, but simply 
that general prohibition which would prevent the surveyor 
taking up any scheme or project of such a magnitude that 
it could not escape public notice. It would be very unwise 
and illiberal to the last degree for a board to pry into 
every consultation fee that their surveyor mightreceivefrom 
other parties besides themselves, or to insist upon seeing 
what every sensible person would wink at. Upon the other 
hand, should the district be comparatively small, and the 
duties light, it would be better to allow a moderate salary 
and sanction the taking of private work, always provided 
that it was not of such a nature, as to interfere with the 
proper and efficient execution of the officer's more imme- 
diate and more imperative calls. There is a great deal of 
routine office weak that can be perfectly well done by 
pupils, and it would be a wilful waste of time for an engi- 
neer to undertake it, to the sacrifice of other more legitimate 
demands upon his exertions. 
A conscientious man will not discharge his primary duties 
with the less integrity and energy, because he is allowed to 
fulfil others which are, in one sense, of a secondary im- 
rtance. Thisis the error into which local boards are 
continually falling, We trust they do not measure the 
members of the profession by the same standard as 
themselves; but they invariably appear to consider 
that if they permit their engineer to take private 
practice he will, as a necessary consequence, neglect 
the duties particularly belonging to his office. 
This is a serious blunder. If the private practice of a 
local engineer increase to a certain extent, so as to encroach 
upon the time and labour he ought to bestow upon the 
exercise of his regular vocation, and becomés of greater 
value to him than his resident appointment, it is easy for 
him to decide to which he will adhere, It is in vain to 
ape that thoroughly qualified professional men will be 
fairly obtained, to fill the important posts of local engineers 
and surveyors, upon the miserable scale of remuneration 
that appears by common consent to have been adopted. 
We say fairly, use we do not consider that the excep- 
tional instances to which we have referred, in which men 
of undoubted ability and qualifications have accepted these 
appointments, would have taken place, but for the recent 
and still present depression that has so long hung over, not 
only the profession of the engineer, but of every other 
business and trade in the kingdom. 
It is occasionally difficult to ascertain with what object 
a local surveyor is selected. One would imagine that he is 
intended to act as the confidential professional adviser to 
the board, but the conduct of the latter body not unfre- 
quently totally contradicts this assumption. The sound 
cg would be to select a man in whom confidence could 
placed, and then place confidence in him. ‘To select 
from a host of competitors a man to fulfil certain duties, 
and afterwards to deny his professional ability to carry 
out those duties, is a process of self-stultification of which 
we have known many instances. In filling up future 
appointments of this nature, local authorities should first 
determine what sort of person they actually require. If 
a foreman of works, let them honestly advertise for such, 
and not attempt to dupe themselves and the public by 
calling him an engineer: if an engineer, let them also 
advertise as such, and not virtually make a foreman of 
works of him, by attaching a salary to the office wholly 
incompatible with the proper execution of the duties con- 
nected with it. There are not wanting instances, as many 
an unfortunate ratepayer is well aware, in which the 
incompetency of the local surveyor has been dearly paid 
for out of funds that were intended for avery different 
eo. There are cases on record where imtercepting 
ines of sewers have been constructed upon levels that 
were totally irreconcilable, and where the error was not dis- 
covered until exposed by the natural law of gravitation 
which does not allow water or other fluid to run up hill. 
It is inconceivable that public bodies, rather than add 
another £50 per annum to the salary of a hard-worked 
and responsible officer, will recklessly, and with their eyes 
open, risk the chance of these and similar contingencies, 
involving a large and unjustifiable expenditure, and the 
infliction of a proportionate burden upon the helpless rate- 
payers. 


‘ENGINEERING IN SPAIN. 


No country owes so much to foreign labour, foreign 
science, and foreign capital as Spain. Indeed, it is wonderful 
that English, French, Belgians, and Hebrews, should have 
done as they have done for a country where the peculiar 
nature of the soil and the eccentric character of the inhabit- 
ants must have presented difficulties at every step. The 
credit of having introduced the railway system to Spain is 





divided between an Engli eer, Mr. Vignoles, a 
Jewish banker, Mr. T. Peeks, gull the into 34, Pordomnes, 


prow Whoa de Hierro.” As to be wn 
ilways, and their subsequent repairs and managemen’ 
me sa none Oe very con by to dowith them. Theli 
were surveyed by foreigners fora very good reason, namely, 
that very few Spaniards are sufficiently uainted with 
the exact sciences to make a correct plan or to level a trial 
line, The rails, turntables, switches, &c., were supplied by 
English or Belgian ironworks, The rolling stock was sup- 
‘a partly by English, partly by Belgian and French 

uilders. Several Belgian firms are said to have supplied 
rolling and permanent stock to Spanish railway companies 
on condition of taking part payment in shares or bonds, a 
transaction which has proved ruinous to them, notwith- 
standing the Government guarantee, 

The working (esplotacion) of railways has been left as 
much as possible, for obvious reasons, in the hands of the 
native functionaries. Gentlemen of this class are as 
numerous and as zealous in Spain as they are now in 
France, or as they were twenty years ago in Austria. 
Railways under official management are easily ised. 
Mail trains arriving at Madrid five or six hours behind 
time ;* express trains carrying cattle and metals, as we 
have ourselves seen on the “ Norte ;’ passengers turned out 
of their trains at night, and obliged to wait two or three 
hours in the open air, without refreshment or shelter; 
trains starting before the advertised time of departure. 
Such is Spanish management, And these irregularities 
are so frequent that they have become regular, punctuality 
being the exception. Native passengers do not complain 
as often as might be expected, because they are, as yet, not 
sufficiently acquainted with railways to know what they 
should be, and what services they might render under 
proper management. Wherever a large foreign staff is em- 
ployed—as on the Ciudad-Real and Badajoz line—punc- 
tuality and even comfort may be expected, The labour 
supplied to Spanish railway companies is divided between 
English platelayers; French fitters; Piedmontese under- 
ground excavators; Belgian openwork excavators; and 
Spaniards, who excel in no particular trade. 

pain possesses a very rugged and barren soil, but the 
mines of the Peninsula are very rich; and some of the 
richest are, by a sort of natural compensation, in the most 
barren districts. Coal, iron, copper, and lead ores are very 
abundant. Santander exports large quantities of ‘‘ red ore” 
to the Welsh iron districts. The colliery (Cuenca) of 
Belmez, situate in the Sierra Morena, between Castuera and 
Cordova, appears likely to prove very rich. We believe 
that all the coal consumed by the “traction” of the 
Ciudad-Real and Badajoz line is supplied from this mine, 
though it has not been worked long. The Cuenca of Belmez 
was surveyed by French engineers some years ago. It is 
now conceded, together with the Badajoz line, to a French 
company (Fines-Lille). The oldest mine in Spain is pro- 
bably that of Almaden (mercury); that is worked, we 
believe, by Spaniards, Almost ali the others are surveyed 
and managed by foreign companies, foreign engineers, and 
foreign workmen. The mines of Thelva, Tarsis, Rio Tinto 
(copper), and Alcaiices (tin), were surveyed and claimed 
by a French engineer—M, Ernest Deligny—and put into 
working order by a French capitalist—the Duc de Caze. 
Huelva is now in the hands of an English company. 


The harbours of Spain have not given much employment 
to foreigners. The big moles of Tarragona, Barcelona, 
and Cadiz, were made entirely, we believe, without foreign 
assistance, and paid by the State. But the canals have 
required foreign engineering talent and foreign capital. 
Thus Spain is indebted to foreign nations for her mines, 
railways, and canals, She is also deeply indebted to them 
for money, the Spanish Government having frequently 
issued loans, which have been subscribed in a great measure 
by ~— capitalists, Three countries especially—Eng- 
land, France, and Belgium—have assisted Spain in such a 
manner as to give substantial proofs of their goodwill 
towards the Spanish nation, and of their confidence in the 
traditional honour of the Spaniards. Unfortunately 
the late Government have destroyed that confidence and 
repudiated their engagements with such coolness as to in- 
duce a suspicion that they never intended to fulfil them. 
We may reasonably hope that the present Government has 
better intentions and a more honourable character ; but it 
will be a hard task for the provisional or any other 
administration to restore the national credit. In the mean- 
while would it not be well for English and other holders 
of Spanish railway securities to confer and devise the best 
means of protecting their interests? We think that they 
might appoint two or three trustworthy persons to inspect 
the “ Caminos de Hierro,” to report on them, and to lay a 
copy of their report before the official railway committee 
at Madrid, inquiring, at the same time, what course the 
Government intend to follow with regard to the share and 
bondholders. Similar precautions have been taken in 
America in the matter of the Atlantic and Great Western 
Railway Company with unquestionable results. The 
receipts have increased, and the bonds have risen in about 
a year from £12 to £46. 

The proposed cession of Gibraltar has little to do with 
the present question ; but if it is to be considered, then 
we hope that the claims of those who have so liberally 
come forward to promote works of public interest in Spain 
will be considered at the same time, 





Sourh KEnsINctoN MuszvumM.—Visitors during the week 
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LITERATURE. 
The New Magazines. 
[Szconp Norice.] 
Tue last number of the “Quarterly Magazine,” which 


has just been published, contains a and exhaustive 
icle on “ Meh uakes,” commenci 2 with accounts of 
all the chief ed occurrencies of Titanic action, and 


action, 

then continuing with a digest of the theories advanced for 
their explanation and particulars of the practical endea- 
vours of Mr. Mallet and others to become more acquainted 
with their mysteries. We ourselves shall probably have 
something to say on this subject, and we therefore, for 
the present, must be content with calling the attention of 
those of our readers interested in seismology to the article 
in the “ 'y.” “Animals and Plants” is the title 
of another article in the same magazine. It isan interest- 
ing paper on an interesting subject, as the following 
extract will show. The paragraph alludes to the power 
possessed by plants of decomposing carbonic acid, the 
oxygen being set free and the carbon stored up for its 
nourishment ;— 

The power of deoxidising, moreover, does not belong to the whole 
plant. Such only of a plant as are green serve as instru- 
ments of sunlight in the task of decomposing carbonic acid. Any 
part of a plant, so long as it is green, will answer the purpose ; but 
in the vast majority of plants this function is carried on almost 
exclusively by leaves. They must, however, be green leaves. 
Postbantoneed leaves are useful only in so far as green is one of 
their colours ; and those bright-coloured groups of modified leaves 
which we call flowers donot decompose carbonic acid at all. Every- 
where in the vegetable world—from the highest plant to the 
lowest—do we find this bond between greenness and carbon-fixing 
constructive power. The oxygen which rises in bubbles from the 
green scum of ponds is a witness of the existence of the same 
tie in the lowly-organised Conferva. Wherever, in a plant, the 
green tint can be seen, there, upon examination, it will be found 
that carbonic acid is being decomposed and carbon fixed in the 
organic meshes of the being. Wherever greenness is absent, there 
it will be found that oxygen is being consumed and carbonic acid 
given off. Two great groups of plants are remarkable for the 
absence of all green colour in their tissues —the fungi, namely, and 
certain leafless parasites, They are equally remarkable for the ab- 
sence of any power to take up carbonic acid; on the contrary, 
they take in oxygen and form carbonic acid. Their aspect is the 
aspect of a plant, but their breathing and feeding are the breathing 
and feeding of an animal. The peculiar importance of greenness 
ina plant, over and above all other colours, is shown by the fact 
of its being associated with a particular structure. If the bright 

tal of a geranium be examined with a miscroscope its reds and 

lues will be found to exist in the form of coloured fluids occupying 
the cavities of cells. If the leaf of a plant be examined in the 
same way the green will be found concentrated in numerous 
minute corpuscles lodged in cells. The corpuscles are green, 
but the cells in which they are placed are not. These chlorophyll 
corpuscles, as they are called, may be looked upon as orgaus 
of greenness; their existence is directly dependent on the in- 
fluence of light, and they are peculiarly associated with the 
constructive labours of the plant. 


The history of a leaf is a very interesting one. At first 
it is a little knob of colourless pretoplasm* near the 
summit of the growing point of the bud. This protoplasm 
differs in no essential particular from animal proto- 
plasm. It is living, it moves and feels, and in its 
means of existence, like an animal, breathes oxygen 
and sets free carbonic acid. Although it increases in bulk 
and grows, it does so, not by eliminating and storing up 
from elementary substances around it, but by adopting 
material brought to it by the parent plant. By and by, 
as the leaf increases in size, and gradually unfolds itself to 
the rays of the sun, a great change is wrought in it. The 

n chlorophyll is elaborated, and the breathing of the 
feaf, instead of being destructive as that of an animal, by 
the evolution of carbonic acid, becomes absolutely benefi- 
cial by the reverse action, So itis withaseed. Under 
the influence not of light, but of warmth, the seed 
germinates ; the embryo plant lives upon the material of 
the seed, wasting part of it, and fashioning the rest into 
its own body. This it does in darkness, all the while 
consuming oxygen and evolving carbonic acid, the new 
plant, putting aside the water, being lighter in weight 
than the seed from which it sprang. But once let the sun 
reach the young shoot, and tip it with green, and its 
whole manner of life changes. We thus seem to havea 
distinct antagonism between plants and animals. Plants 
gather, deoxidise, and secrete carbon. Animals burn, 
oxidise, and expend energy. What the one does the other 
undoes, and what the one destroys the other puts together. 
But that vegetable and animal organisms are in radical 
antagonism is not the fact, and the author of the article 
before us distinctly testifies it. For instance, he says, 
“ The plant, like the animal, wastes its substance, and has 
need of food ; but it also carries in its own body a pecu- 
liar apeorins for manufacturing its own nourishment. 
And should there seem to be a difficulty in calling that 
food which is not swallowed—which is not brought 
to the body from without—there are plants which 
even swallow their food. We have already spoken of 
the amceboid phases of certain moulds, how they move and 
feel like true Ameba. These creatures have also been seen 
to eat like true Amebe, wrapping themselves round the 
nourishment they meet with on their travels, swallowing by 
fluxion, and growing fatter and bigger through their meal.” 
The supposed antagonism between animals and plants is, 
moreover, open to objection, not only on the ground of 
plants being to a certain extent destructive as well as con- 
structive, but also for the reason that. animals possess, in 
addition to their obvious force-evolving, and therefore 
self-consuming work, a real constructive power. But our 
space precludes us from following the author further, 
extremely interesting as his paper is. Our readers must 
examiue it for themselves. 

The “Edinburgh Review” has an article on the 
acquisition of the telegraphs by the Government, 
based on the reports by the select committee and Mr. 
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* “Protoplasm is an essentially h g of viscid con- 
sistency, containing an abundance of water but mingling very slowly, and 
that not in every proportion of water. It isa mixture of various organic 
constituents, among which proteid and amyloid matters are never missing 
and to be made up oe © Tommgenent colensens or pele Tew 
or beds, in which are stzewed a greater or less number of gran les of variable 
Size, but often extremely minute and of a different refractive power.”— 
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urged 

bound to adopt the terms of 
accepted by the late Ministry and sanctioned by the Legis- 
lature, The article concludes by observing that it would 
be a subject of much regret “if a failure in this instance 
rae to seein the judice of the acquisition of 
public works by the Government when they can be advan- 
tageously gga ; but that nothing is more calculated 
to defeat this policy than the payment of an enormous and 
extravagant price in this instance.” 

We turn with equal pleasure to an article in the 
“Quarterly Journal of Science” on “Experimental 
Researches on the Mechanical Properties of Steel,” by Mr. 
William Fairbairn, F.R.S. But, alas! we are doomed to 
disappointment. The thought naturally is uppermost in 
our mind that an article on such a subject and from such 
a pen cannot but be interesting and instructive ; but 
imagine our regret when we find that the few pages from 
which we expected so much information, and which, from 
the formidable array of tables they contain, look so 
learned, are practically an abstract from a paper read by 
the author = the British Association in 1867, and 
which paper was fully reported in vol. xxiv. of Tux 
ENGINEER. 

We do not think, however, that Mr. Bessemer will look 
at the article in this light. He doubtless thinks that we 
cannot “have too much of a good thing ;” and as Mr. 
Fairbairn occupies a pasate a | portion of his space with 
favourable mention of Mr. Bessemer’s method of manu- 
facture, the latter gentleman will doubtless, on the whole, 
be fairly satisfied. The tables of experiments possess a 
certain value, it is true, but not very much. As a matter 
of fact, no tables of-experiments dealing with a limited 
number of samples can advance our knowledge of the pro- 
perties of steel in any appreciable degree. In comparing 
the best quality of steel with the best wrought iron, he 
gives the breaking weight per square inch of the latter at 
twenty-four tons, and that of the steel at 47°7, or nearly 
forty-eight. Thisis hardly fair towards the iron, for if we 
use the best wrought iron we shall find the breaking weight 
to be nearer twenty-seven tons than twenty-four. 
Nevertheless, “in every case where steel can be depended | 
upon, it is entitled, on the score of economy and lightness, 
to the judgment and practical knowledge of the architect 
and engineer.” Ina paper on “ The Ethereal Hypothesis | 
of Light,” in the same periodical, Mr. Samuelson suggests 
afew inquiries, which he considers may be calculated to 
throw some light on the subject. He adheres to Grove’s | 
rather than to Professor Tyndall’s theory, and considers | 
that the substances which serve as the vehicles of light | 
are purely material, and he does not admit the possibility | 
or necessity for the existence of a specifie ether permeating | 
all matter. 

A description of the “Alkaline Lakes of California,” by 
Mr. J, Arthur Phillips, and a paper on “ National Insti- 
tutions for Practical Scientific Research,” by Col. Strange, 
F.R.S., and Dr. Mann, F.R.A.S., &c., will be read with inte- 
rest. There is also an article on the late solar eclipse, by 
Mr. Crookes ; but as we have already fully and carefully 
written on the subject ourselves, we need do no more than 
allude to the — paper for the benefit of those who 
are on the look out for every information concerning the” 
phenomenon. . 








SToraGE OF PETROLEUM.—The following letter relating to storage 
of petroleum appeared in yesterday’s Times :—‘‘ 7 and 8, South Sea- 
house, E.C., Jan. 27.—Sir,—I am desired by the Committee of the 
Petroleum Association to request that you will allow them to 
inform those interested in petroleum, that the new Act, which 
comes into force on the ist proximo, will only affect such oil ‘as 
gives off an inflammable vapour at a temperature of less than 100 
deg. of Fabrenheit’s thermometer ;’ and that, consequently, all oil 
flashing at 100 deg. or over of Fahrenheit’s thermometer will be 
exempt from the definition of ‘ petroleum’ as laid down in section 
3 of the new Act, and will not, therefore, require any licence for 
ts sale or storage.—I am, Sir, your obedient servant, the tary 
of the Petroleum Association.” 

LauNcH OF A CENTRAL Fort CoRVETTE AT LoRIENT.—The 
Alma, one of M. Dupuy de Léme’s seven armour-plated corvettes 
with central fort, with four fixed towers at the corners, was 
launched a short time since at Lorient. The Alma is the fourth 
of these vessels afloat, the other three being nearly ready for 
launching. The names of these vessels are the Alma, Armide, 
Atalante, Indienne, Jeanne d’Arc, Reine Blanche, and Thetis. 
These vessels arc seventy metres long and fourteen in width, draw 
nearly six metres water with guns, provisions, and crew, and their 
displacement is equal to 3400 tons—jolly corvettes ! The hull of 
the vessels, as well as the bys rt works of the central fort, which 
are ina line with the sides of the ship, are of wood, while the top 
sides, fore and aft, of the central fort, are formed of iron plate. 
The whole of the armour plating is on the woodwork, and the 
plates, which form a band, three deep,{around the line of flotati 











pet GEEEERS SP THE EDITOR. 
not ourselves responsible for the opinions of our 
Correspondents, ) , 





ARMOUR-PLATE FASTENINGS, 
Sin,—In your issue of November 6th, 1868, you kindly inserted 
a design of mine for “ armour-plate bolts,” in which my name got 
very much mangled, which please correct. 
I beg to. offer another suggestion with regard to armour- 


plan the plates are rolled out as and thick as n 
be desi with comparatively short rid with a feather on 
each side. The steel plates are held by bolts (ac- 
cording to my former plan) acting on the adjacent feathers of each 
pair of plates. The plate is hence not weakened by bolt holes, 
and a broken bolt or plate can be most easily removed. 

J. A. AnMsTRoNG, Lieut., R.E. 

Rawulpindee, Punjab, December 7th, 1868, 





UNITATION,. 


Srr,— In my letter of the 4th inst. I made a hasty mistake in 
the statement and proof of the rule for the case of evolution. 


If q,r—1XR be the nth root of any number N, a slight 
modification of the equation proving the rule for involution, 
will give the following:—‘*The remainder obtained. from the 
original number is equal to the remainder obtained from the nth 
power of the remainder obtained from the nth root of the number.” 

The rules for addition, subtraction, multiplication, and involu- 
tion hold good for all numbers, integral or decimal, the deci 
point being left out of consideration. There is a limitation, how- 
ever, in the case of division and evolution. Neither quotient nor 
root must contain recurring or repeating decimals. 

January 18th. Con?TRactTor’s ENGINEER. 





TUNNEL UNDER THE MERSEY. 


Sriz,—Amongst the really important engineering works now 
about to be undertaken, no enterprise ap} to me more worthy 
of careful consideration than that of connecting Liverpool and 
Birkenhead by railway. Several plans have been proposed at 
different times with a view to effect this desirable object, and a 
decision must be come to on the subject without any further delay, 
after having selected the best em scheme for facilitating the 
intercourse between the two shores of the Mersey, as well as for 
effecting the general through traffic by that route. 

Eventually only one plan can be carried into execution; it is, 
therefore, of the greatest consequence to examine im i all 
the projects proposed in order to arrive ata conclusion as to which 
combines the most advantages, not only in the interest of the 
different railway companies and dock estates, but also of the local 
authorities representing the two towns, and of the public generally, 
since a railroad connecting two such populous places must neces- 
sarily be an expensive undertaking under the conditions of having 
to pass the river Mersey, either over or under. It would be well 
to watch that a large capital be not uselessly laid out on any line 
that would not satisfactorily serve the requirements of those great 
emporia situated on either side of the renowned river which 
forms one of the principal ports for our mercantile marine. 

In order to make the requisite examination it would be right to 
bear in mind what are the principal objects to be attained, and 
these may be grouped under four heads :— 

Ist. The best meaus of uniting the railways east and west of the 
river, by rail, so as to give them a through intercommunication 
with each other without change of rolling stock. 

2nd. To construct a central station in Birkenhead for all the 
railways leading to and from Liverpool ; and also provide termini 
in Liverpool for the accommodation of passengers travelling by 
lines on the western shore of the Mersey. 

3rd. To put the docks of Liverpool and Birkenhead in direct 
railway communication with each other. 

4th. To afford suitable facilities for railway transit between the 

wae of the population in Liverpool and Birkenhead for local 
t Cc. 
Of allthe projects for this purpose which have come under my 
observation none of them seem to me to comply so completely with 
the above specified requirements as the one suggested by Mr. Dixon, 
in which he proposes to adopt the centre-rail system, recently 
carried out with such signal success over the Mont Cenis, by which 
means he is enabled to establish the shortest ible communica- 
tion between the centres of the two towns, and to pass beneath the 
bed of the river and docks at such a depth below them as to insure 
the safety and stability of the tunnel and all existing works, while 
it also enables him to attain the ne plus ultra of economy, inas- 
much as the line will be entirely below the surface of the ground 
everywhere except at the approaches to the Birkenhead tunnel ; 
and by adopting the present railway stations in Liverpool he thus 
avoids, mirabile dicta, purchasing any land in that town. 

Mr. Dixon’s proposition is as follows : — 

To abandon altogether the present branch line to Monksferry, 
and to carry the traffic over the existing Birkenhead extension as 
far as Argyle-street ; there to build a station in the centre of Bir- 
kenhead, where he proposes to commence the new line, descending 
first in open cutting, and proceeding afterwards in tunnel to a suf- 
ficient depth below the Mersey, and under Water-street, ane 
again to an underground station in Dale-street, the most cen 
situation in all Liverpool (being in the immediate vicinity of the 
Exchange, the Town Hall, and public offices of every kind, &e. 
&c.), and then passing onto the present terminus of the London 
and North-Western Railway at Lime-street. 

The Waterloo goods wiation of the London and North-Western 
Railway Company would be adopted as the general depét for 
merchandise of the new line, communication with which would be 
ed by a branch at Byrom-street joining the London and North- 

Vestern Railway Company’s goods branch in the open space 
beyond Richmond-row, running into the tunnel which connects 
Edge-hill and Waterloo-road, already in communication with the 
whole system of railways on the Liverpool quays, as also with 
the goods station of the cashire and Yorkshire Railway, &c. 
There is besides a special provision made in Mr. Dixon's plan for 
the through goods traffic from the north destined for ship t at 
Birkenhead, by means of a short branch near Cleveland-street, 
leading direct to the goods stations of the different railway com- 
panies, and to the Birkenhead Docks, 

I have particular pleasure in calling attention to this proposed 

b in my opinion it cannot be rivalled, or even equalled, 








are Gin. thick. The central fort is twelve metres in length, 
and, as already sta’ the whole width of the ship, namely, 
fourteen metres, and the sides, as well as the bulkheads, which 
separate it from the fore and stern part of the ship, are covered 
with wy twelve centimetres, or 4tin. thick. The fort is 
pierced on each side for two guns, which are about 7ft. Gin. 
above the water; at the four corners of the fort and on the 
gaillards are four fixed turrets, with turntables within side, each 
carrying a gun in barbette. These turrets extend somewhat 
beyond the sides of the vessel, so that the fire of the guns, which 
are just over 20ft. above water, may be made to converge 
at a short distance from the stem and stern of the vessel, or,to 
deliver a plunging fire. The walls of these turrets are formed of 
a skin of iron plate, rather less than half aninch in thickness, 
covered with between Qin. and 10in, of wood and 4in, 
iron plates. The guns consist of four rifled 19-centimetre 7}in. 
pieces in the central fort; four 16-centimetre rifled 
new model, in the turrets ; and four rifled Seynee gasp 
centimetres, for the service of the boats. The prow 

is armed with a ing twenty-two tons, The 





have three horizontal cylinders of 450 nominal horse-power, 
of working up to 1800 effective horse-power, 





lan, 
e any other suggestion, past, present, or to come, and only requires 
examining in order to be approved of and adopted: firstly, because 
the railway would go in a direct line from the centre of one town 
to the other, and it would consequently afford the shortest com- 
munication possible both for passengers and goods between the 
several points to be connected. Secondly, because it does not 
require the demolition of a single house in either of mend mo may 
places. Thirdly, becayse by adopting Fell’s patent centre-rail s 
it would have an adVantage over all other plans for the best of 
reasons—that by no ordinary railway system would it ever be pos- 
sible to get down in so short distance to a safe depth below the 
river so as to be enabled to construct a substantial tunnel in the 
solid sandstone, and then rise again so rapidly on the other side as 
to be sufficiently near the surface to make a central station in the 
very heart of Liverpool, and to run into the station at Lime-street, 
on a level with the rails a: oe, Sone and Lea Apa Fae Rail- 
. Fourthly, because the bi itable i 

ho for effecting the Crvinras, san veutiation by ‘adequate 
arrangements very superior to any pro 

There is only one more consideration to be alluded to before 
closing, and that relates to the cost of its execution. And here 
again the advantages are in favour of Mr. Dixon’s proposed plan, 
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THE ENGINEER. 


Jaw. 29, 1869 








It is quite evident that whatever pe agen adhere 


PROPOSED NEW SYSTEM oF LIGHTING UP RAILWAY 


CARRIAGES. 
Srr,—Railway travellers will perhaps have noticed the great 
venience arising from a bad of 


lighting up the 
carriages. This is not restricted to ae Ss ok Gand dean, 
but also to the first, though in a less degree; for the present mode of 


Iuminating the three classes form an adjective of three degrees of ' engin 


the centre-rail system, can be constructed so as to 

the desired communication, even on the showing of the authors 
much under a million and a-quarter sterling, while 

that by Mr. Dixon is abundantly estimated at a cost of 
£550, From this it results that as a financial operation there 



































19th January, 1869. 
department. This varies from ZI Ee jer month, according 10 


To prove the soundness and correctness of the remarks made in 
le Ay pe 
— examination of them will show that I have good 















































comparison, viz., bad, worse, worst. Of course it is the company’s 
interest to cut down the consumption to the least mean average, 
but when such practice is attended with great inconvenience to 
travellers, it is but right to expect redress in some shape or other. 
It would be foolish to expect it in shape of increase of consump- 
tion, or the introduction of gas, though it is done on some lines; 
I, therefore, offer the following :— My plan is first to abolish the 
oil lamps, build all future carriages to one uniform gauge, and 
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puc un awaing B in shape of light roving, say, about 16in. above 
present one, A, then fit glass or tin concave reflectors (C, Fig. 2) 
on each side of carriage running the whole length, reflecting down 
into each compartment through narrow glass running parallel with 
each (CO, D, Figs. 2 and 3), on bottom roof immediately underneath 
the centre of concavity of reflector; then by means of two of 
Browning’s electric lamps—one on each side of awning above 
guard’s van—light up the whole length of train front and rear of 
van by reflection (Figs. 1 and 2.) There isno necessity to cut down 
roofing of the present carriages, but simply to add its necessary 
top awning and reflectors, so long as they are kept to an uniform 
gauge from rail and distance apart. It would be advisable to keep 
reflectors as high as possible, and to give them as large a radius 
as possible in order to obtain a great amount of area of reflection. 
On the sharpest of curves of line the light would always be in 
range more or less of reflectors, and as it decreased on the one so 
it would increase on the other, thus :—Let 1 equal unit of intensity 
of light in given compartment, that is ‘5 due to each reflector 
(when on straight line), then on curve it would have decreased to, 
say, ‘25 on inner reflector, but would have increased to ‘75 on the 
outer one, which is the same thing. Therefore, it is obvious that 
an uniform intensity of light pos always be depended upon on 
any line, and at any speed of train without flickering. 

Practice has already shown the superiority of the Browning’s 
lamp. The very principle of the contact of the carbons, conse- 
quently, weaker battery (six-cell Grove’s), is of itself sufficient to 
be acknowledged us such. I have contemplated working this with 
lime light, but owing to its expense, &c., have given the idea up. 
There would not be near the waste in consumption in hours per 
day as in the present system, owing to its being under full 
control of the guard in his van. 

Fig. 3 is a sectional view through awning; C is the reflector; D, 
glass underneath centre of concavity of it, running the whole 
length and parallel with it, through which the light enters com- 
partments. As the brilliancy of light would be too great to be at 
all agreeable in the first two carriages near the van, all of them 
are fitted with blue blinds to draw over reflectors. Fig. 3, E is a 
blind, and F its roller, with cords into each compartment and inde- 
pendent of one another, or else a blue glass sliding over reflector, 
so that persons may regulete to their fancy. A glass pane is fitted 
at the front and back of each carriage awning, in order to keep the 
dust off reflectors, so that the dust will accumulate in this glass 
instead, and can be easily removed. 

- Were this system properly carried out there is every reason that 
it should > —_ ee cessful one, oe. only in — p4 
passengers, but in a int of view to com: ° 
three would be lighted with equal brilliancy. 

Tipton, ‘Bansr Warp. 





THE PUBLIC WORKS DEPARTMENT, INDIA, 
Sik,—In your issue of the 16th of last October ap acircular 
of the Government of India, which exhibits the theoretical 
pay drawn by the military and civil members of the 
—— department in Bengal. 
i civil members of the department were one and all, from 
pg to Peshawur, and at the issue from the 


blic Works , which is an attempt 
specially harsh condition 








engineer—can, and is allowed, and does in practice frequently draw 
Rs. 1527 per month, a civil professional engineer can, and is only 
allowed to draw Rs. 1000, or no less than £52 14s. per month less 
than the untrained amateur and military man, the duties of both, 
and the rank and grade in the department, being similar. 

To go to the lowest grade, that of assistant engineer, you will 
perceive that a military assistant engineer can, and does in practice, 
draw more than 50 per cent. per month over the civil; or, civil, 
£20 per month; military, £33; excess, £13 in favour of the military 
| man. I do not wish to be understood as implying that in all cases 

the anomalies are so great. In the higher grades there are a fow 
exceptions and cases where a military man draws pay equal to or 
even less than the civilian, but these are few indeed, and exist only 
by reason of unlucky military’ promotion. It would have been sup- 
posed that after the attention of the Government of India in the 
Department of Public Works had been so specially and pointedly 
drawn to these abuses some rules or orders would have ton pro- 
mulgated, and that the anomalies would have been removed, or, at 
any rate, lessened; but, on the contrary, rules in favour alone of 
military men and subordinates have lately been issued. For instance, 
| Standing Order No. 85, Rule 8, of 1865, orders that, as in some 
| cases it has been found a military subordinate of the Department 
| of Public Works has drawn less pay than a civil official of the 
same rank and grade in the department, the salary and allowances 
of the former shall always and in future be raised to an equality 
| with the civil officials. 
| Now no persons could possibly object or demur to the perfect 
| justness and propriety of such an order, but why not allow theruleto 
cut both ways, and so make it applicable to the civil members of the 
Public Works Department, whether in the subordinate or engineer 
grades? Itshows an over-partiality to the military members, and dis- 
heartens and disappoints the civil officials who form so large a 
portion of the department. 
I now draw attention to Standing Order No. 13, of 1865. This ex- 
| traordinary order directs that after April, 1865, all military proba- 
tionary assistant engineers are to become assistant engineers second 
| grade, while all civil probationary assistant engineers are to be third 
| grade only. This, too, when previous to April Ist, 1865, the civil 
| and military probationers held exactly similar rank and standin, 
in the department. This order also refers to the covenanted civi 
engineers who come from England. 

To illustrate and prove this statement is appended an extract 
from the Government of India Gazette of October 31st, 1868, Is 
not thisa fair and sound warning to the civil men in England 
not to join the department until these unfair anomalies are 
rectified? They are as unfair and absurd as if to a regiment at 
home the Horse Guards appointed civilians as lieutenants, and 
military men ensigns :— 

«Public Works Department.—Notifications. 
“* Establishment, Simla, 
** 24th October, 1868. 
No, 277. 


‘Lieutenant G.F.E.S. Neill, Royal Artillery, Madras, is appointed 
to the Public Works Department as an assistant engineer of the 
second grade, and posted to Bengal.” 

No, 281, 

** The following civil engineers, under covenant with the Secre- 
tary of State for India in Council, having reported their arrival in 
Calcutta, are posted as follows, and will be placed on the establish- 
ment of the Public Works Department as assistant engineers, third 
grade, with effect from the date on which they may join their 
respective appointments :—Mr. E. J. Moore, North-Western Pro- 
vinces; D. G. Ottley, Punjab; A. R. Becher, Punjab; F. E. 
Robertson, Bengal; R. N. Unkles, Bengal; W. P. Lynam, Mysore; 
H. Groves, Mysore; G. H. Bayly, Mysore; T. T. Brown, British 
Burmah ; H. Richard, British Burmah.” 

Here we perceive an amateur military man posted as second class 
assistant engineer; the covenanted, and sup to be trained 
and educated civil engineer, posted in the class below. Further 
comment is unnecessary. 

- a append a table of D.P.W. salaries. It speaks for 
itself :— 
































Salaries per mensem, exclusive 
of travelling allowance. 
Military. Civil. an “pas 
n 
Designations. 3 ; 4. 3 : favour 
S25 |g2ed| Se | autey. 
ges | gese| 33 
cs 
Engineer Establishment :— Rs. Rs, Rs. Rs, 
Chief Engineer, Ist class .. 2500 2500 2500 _ 
Staff 
salary. 
Ditto, 2nd class... «2 2 1200 2000 = 
Ditto, 3rd class .. .. « 1000 1850 1750 100 
Superintending engineer, Ist 
class, Ist grade 4. ve - pees — pao 
Ditto, ist class, 2nd grade... 800 1650 1490 250 
Ditto, 2nd class, ist grade... 700 1550 1200 350 
Ditto, 2nd class, 2nd grade... 700 1850 1000 350 
Superintendent of works .. .. | 600 to800 |1250to1650/900 to 1400) 350 to 250 
ive engineer, Ist 600 1250 900 350 
Ditto, 2nd grade ww wwe 500 900 750 150 
rd grade.. .. 6. os 400 759 600 150 
Ditto, 4th grade.. .. .. 800 600 500 100 
Assistant engineer, Ist grade ., 250 500 400 100 
Ditto, 2nd grade... .. .. oe 200 450 300 150 
Ditto, ard grade...” .. «se 150 450 200 250 











In addition to the above salaries it must be borne in mind that 





Extract from the Report of the Commission of Inquiry into the 
System of Public Works Accounts, 1864, 


No. 143. 


‘* With regard to salaries of engineers, the differences are equally 
striking. One third-class military executive engineer receives 
more pay than the eivil superintending engineer of the second 
circle, one fourth-class pa -nend gets more than several of the first 
class. A second-class military assistant receives more than all 
but one in the first class, and equal to some of the executive en- 
gineers. Thisisa subject which deserves the careful attention of 
Government, and is now, we believe, under consideration.” 





Extract from Report of Orissa Famine Commission, 1866—7. 
“The demands of the State for engineering talent and labour 


| in many departments become larger and larger every day, and the 


necessity of a well-considered system for the supply of a 
large body of civil engineers is daily more apparent. Like the 
Indian civil servant, the Indian engineer to be efficient must learn 
much beyond his purely ——— education. A knowledge of 
the language and habits of the natives and the circumstances of 
the country, and a willingness to do many things beyond the 
limits of strict professional etiquette, are of all things required, 
and the needs of the service can no more be supplied by profes- 
sional men engaged from time to time for the occasion than could 
the Indian civil administration be supplied by filling each appoint- 
ment from Westminster Hall. We cannot but regret the disap- 
pearance of the corps which has supplied so many distinguished 
men. The existing system of supplying the service by young men 
sent out periodically from England is good in principle, but we 
think that its efficiency is marred by certain defects. It seems to 
us that higher tests of general as well as of professional education 
should be exacted from candidates, and that, on the other hand, 
greater inducements to take service in this country should be held 
out. We think that the rules which regulate salaries and pensions 
require revision. The i which a young civil engineer com- 
mences his duties seems to be too low, the more so as in the lower 
grades there is an invidious distinction between the allowances of 
civil and military engineers, although holding the same appoint- 

ments. The test of knowledge of the languages should be rather 

directed to colloquial than to book knowledge.” 


“To His EXcELLENCY THE VICEROY AND GOVERNOR-GENERAL 
or Inpra IN CoUNCIL, 


** The Memorial of the Undersigned Members of the Engineer Branch 
of the Public Works Department. 


** Humbly Showeth : 

“1, That your memorialists labour under disadvantages as re- 
gards pay, position, leave, and pension, which they would respect- 
fully bring to the notice of your Excellency in Council. 

** 2. Your memorialists, although civil engineers professionally 
trained, and in a department where a training in civil engineer- 
ing is above all things requisite, are, as a rule, whilst r- 
forming exactly similar duties, and holding positions identical in 
responsibility, allowed less pay than is given to military officers in 
the department who (with the exception of military engineers) 
have not had the advantage of such training. 

**3. Your memorialists admit that officers of the Royal Engineers 
in the department are at any time liable to be called on for military 
service, and may therefore be idered as fairly entitled to a 
retaining fee from the military department in addition to pay for 
service in the P.W. Department, but staff corps and other officers 
bave virtually relinquished the military profession for employment 
in fhe Public Works Department, and are not more likely to be 
called on for military service than are your memorialists, and yet 
these officers are allowed, as a rule, much higher pay from the 
departmental funds than is given either to military or civil engi- 
neers in the department. 

‘4. Areference to the statement attached to this memorial, 
which shows peed yd drawn by all the officers of the department 
on the Ist of April last, will establish the claim of your petitioners 
to consideration. The following table, compiled from that state- 
ment, shows how this inequality of pay affects such of your 
memorialists as are in the executive branch of the department:— 


























Comparative Statement of Pay. 
PAs | PESs les 
. as sas &S ee . leo 
eal se| pe gee 
= — 
Rank in [department. ts 8] 8 oS | one [Soe 
pe] S622, | Sear leer 
£5) 75255 sizes |s83 
a < < 
Executive engineers, Ist le, officiat- 
ing as superintending = »+|1000 1527 1215 1243 
Executive engineers, Ist grade .. ..| 900 1250 1020 1080 
” ” Qnd ,, «+ «| 750) 900 815 898 
” iy Srd 4, oe oo} 600; 750 so) “an 
*827 * 
” ” 4th ” 7 «fF 500) 4 { 528 Po 
Assistant engineers, Ist lew. oe} 400) 500 461 
” ye pag os «| 300 450 403 454 
” ” srd_,, oe ee} 200 330 316 341 
* The upper figures are the a’ es if the three lieutenant-colonels in this 
grade draw the full pay of their . The lower figures are the averages if 
the prescribed maximum pay of military officers in the grade is not exceeded, 
“5, Your memorialists also respectfully submit that the classifi- 
cation which places professional men on the same footing, in the 
uncovenanted service, with clerks and other subordinates, 
inappropriate, It has been fully established that the engineer 
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before 1854 can retire after fifteen, and since appointed af 
seventeen years’ actual service. Under present a 
memorialists cannot claim a pension, without medical certificate 
of incapacity for further service, until they have served thirty 
years, exclusive of periods of leave; and as service before set 
twenty-two does not qualify for pension, none of your memori 

e ee eee ee eee cane Oeteny ny 
by sic ore the age of about fifty-five years, 

**9, Some of your memorialists, moreover, were appointed at 
once into the executive "grades of the department at a more 
advanced age than usual, The exigencies of the State have 
required at times civil engineers of considerable experience, which 
experience it has taken many years to acquire. The State has had 
the benefit of this experience, but the advanced age at which such 
of your memorialists entered Government service will render it 
impossible for them to serve long enough to claim a pension without 
medical certificate of incapacity for further service. 

“*10. Your memorialists therefore pray :— 

“(1.)That their pay in the executive branches maybe assimilated 
to the pay of the military officers, and that, as is the case in all 
other departments in which the appointments are held by military 
and civil officers promiscuously, a consolidated scale of pay may be 
fixed for all the officers of the department, whether mili or 
- Re of the ae Engi os wee tees allowed as — 

eir military pay proper from the mili ent in addition. 
(2.) That they may no longer be ¢ with the general 
uncovenanted service, but that as a professional body, the majority 
of whom are under covenant, they may be ised as a separate 
service with separate rules, (3.) That a departmental professional 
status may be conceded to them, and precedence accorded, as is 
done in the civil, military, medical, an iastical services. (4. 
That the furlough rules recently granted to the covenanted civi 
service may be extended to them. (5.) That they may be allowed 
to retire on medical certificate of incapacity for further service at 
any time after ten years’ actual service, or without medi 
certificate at any time after twenty-one years’ actual service, on a 
pension of one-sixtieth of their average pay for the previous five 
years, for every year of service, provided that the maximum 
pension shall not exceed six hun pounds per annum. (6,) That 
civil engineers appointed at once executive engineers on the ground 
of previous experience may be allowed three years’ service in the 
computation for pension. 

“11. Your memorialists, trusting that their prayer may. be 
granted, as in duty bound will ever pray.” 

With reference to these official reports, it is a fact that to date, 
the Government of India in the Department of Public Works have 
made no movement to rectify or remove the harsh and unfair 
anomalies the civil engineers one and all labour under. 

It is the earnest hope of the civil engineers of the department 
in India that their professional brethren at home will take up the 

uestions and hardships now exhibited, and support the efforts of 

dian civil engineers in obtaining redress and fair play. We only ask 

to be put on a footing of equality in our common a ments with 
the military, whether they be royal or amateur engineers. 

Until the Government of India are pleased to remove the unfaiy 
and unreasonable anomalies which now exist, we earnestly call on 
the civil engineers at home to refrain from entering a service 
where they will not receive fair play, and with which, as things 
are, most of us deeply regret our ction, a tion the 
harder too to bear as we have divided ourselves from all home 

tion and professional ch , and are serving under pension 
and furlough rules we never can hope to benefit by. 

As long as our health stands to us good we can live, once that 
a in India it may any day—the future is indeed dark and 

ary. 

I may add a word of explanation in conclusion. Some persons 
may refer to the table of salaries and say civil men are well paid 
in the upper branches, how then can their future be ‘‘ dark and 
dreary?” why, Sir, we civil men have little or no chance of any 
of the high appointments until at any rate the present generation 
passes away. 

Existing military interests and feelings are far too powerful in 
the local Governments, and the colonel ef engineers will, by 
virtue of his being a colonel, be chief engineer still ; for the next 
fifteen or twenty years this will be so. 

The last published Government list shows that out of thirteen 
chief rege of all grades in Bengal no civil one existed, twelve 
were military (Royal Engineers), one an artillery officer, and out 
of thirty-three superintending engineers only five were civil. The 
rest were all royal or native infantry officers. 

Without a doubt for the next twenty years or more a Lapeapeen 
of eighty-five to ninety of the civil men cannot expect to e 
higher than first-class executive engineer. The feeling against the 
civil man is very strong still, especially in Bombay and Madras, 
where not one civil engineer has as yet been promoted to any 
"Tier canes pity ate 900 th does 

may re peo; at ru) a@ mon’ 
not mean £90, for a India is pa — a worth one 
shilling at home, so dear is living, &c., to what it used to be. 

If the civil men, or per cent. of them, have no future 

id 900 rupees pee egy £450 a year as I ex - fe 
e 








en aeias one tee a married man, coupled wi our existing 
pension and furlough rules. 
As regards executive engineers, the Government list of April 1, 
1868, shows 79 military of all kinds and 110 civil. 
The proportion of promotions, as above shown, to the higher 
as superin th engineers cannot be called sbenilae or 
just, or such as to create a spirit of hope in the civil engineer. 
ONE OF THE DEPARTMENT OF PUBLIC Works, 
Crvit ENGINEERS OF BENGAL, 





THE BOUTET BRIDGE SCHEME. tes ah 
Si2,—In answer to the question in your impression 
instant, in reference to the Anglo-French railway bridge as to ‘‘who 
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and what I have to beg of you to suspend your 
Mt. Boutet can be not only to , but also to any others who 
the qualities reag ch groneah. be webehoven. 
pean Lg “ _ cipal Se ridiculed 
an ty, was, as 
nping thes very will enthuses. Henny Sreab, Secretary. 
and in 18, Old Broad-street, E.C., 
practicability Jan. 22nd, 1869, 
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FIG.1 


The accompanying sketch shows a method according to which 
high-pressure marine boilers can be constructed of any dimensions 
without the aid of many stays, at least no more than will allow 
men to move freely, incurring no loss of space nor increase of 
weight; the other good qualities a boiler has to possess—as circula- 
tion, free access to all parts, &c.--are not sacrificed. 

The outside or shell of the boiler I propose is to be formed of 
i which are stayed from the inside by few but 
pow stays, according to the pressure of steam; to prevent these 
parts losing their shape or position to each other many and simple 
ways might be adopted; for instance, T-iron, flanged flat iron, 
single or double angle iron, with flat iron riveted on to them, 





might be fastened round the outside of the boiler, as shown in the 


gupeem tusten Sant Cen dened the boiler, as also thes of 
same, can be arranged as required, to the n' of 
arches, their radius, and the strength of stays 
employed, and although the adjoining parts may not always be of 
the same radius, the outside stiffening will prevent any mis 

It has to be mentioned the sides of the boiler might be con- 
structed in such a manner that the present cross-stays B can be 


done away with, but this would only be of service when the breadth 
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Fic.2 


of boiler exceeds, say, 16it. or 20ft. It will be observed 
that any sort or form of furnace might be employed, but 
it should be considered that the number of stays for stif- 
fening any part exposed to the flame ought to be reduced as 
much as possible. If a suitable form of top can be constructed it 
would not be bad to have very large furnaces, or say one 
over the whole breadth of the boiler; the top of the furnace is then 
bottom of the boiler. Fire-doors are to be arranged in number and 
size according to convenience of cleaning and firing. By such fur- 
naces the weight of water would be reduced poe. Mn Ay They 
also possess many other advantages. R, in Fig. 1, represents the 
seams of the shell. H. W1LKE. 








THE LATE PRINCIPAL FORBES, 
S1r,—If you have room for a few lines in your next impression 
I would be glad to be allowed to express my gratification on read- 
ing your notice of the late Principal Forbes, at once so apprecia- 
tive and so just, and to add my testimony to the fact that, great as 


was his reputation as a philosopher, his merits as a professor and | 


his character as a man were still greater. 


Although only about twenty-three years of age when appointed 


Professor of Natural Philosophy at Edinburgh, in succession to Sir 
John Leslie, the impression he made on his class was both imme- 
diate and lasting, and he continued, as he began, to be one of the 


chief ornaments of that university. After the lapse of more than | 


a third of a century I still retain for his memory a feeling of deep 
respect and the warmest regard. 
ONE OF HIS STUDENTS DURING THE First 
. SESSION OF HIS PROFESSORSHIP, 
London, Jan. 23rd, 1869, 





AN IMPROVED LETTER BOX, 

Srr,—I enclose youa sketch of a plan of mine for indicating—in 
pillar ffices—whether or no the letters have been cleared out 
of the bags. At the present time, as you will be aware, there is no 
possibility of knowing for certain if letters are in time for the 
post, except in waiting for the postman to clear them, which is 
very inconvenient, especially in country places where they are 
solely dependent on the pillar post. : 

To avoid this inconvenience I propose that the following plan 
should be adopted. In the top of the box have two pulleys B and 
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C, over which pass a cord or chain attached at the one end of the 

D, at the other end to the lid of the box, having on 

lid of the box a small weight A, enough to balance the empty 

bags, so that when there were no letters in the bag the lid would 

be shut, but when ~ weight, << three ounces, was in the bag it 
X. 


would raise the lid of the bo: us when the letters were cleared, 
there being no weight in the bag, the lid would be shut, indicating 
that the letters were too late. en there were any letters in the 
bag the lid would be open or partly open, and 


The Government have sent for the plans which are now in their 
hands. If you thoughtit would do service to the public by having 
such a thing adopted you would do me a favour, as an old sub- 
scriber to THe EnGINeen, by publishivg the sketch and descrip- 
tion. ABan E, Raae, 

January 16th, 1869. 


MOUNTAIN LOCOMOTIVES. 

Srr,— Among your answers to correspondents last week I ob- 
| served one addressed to *‘F. M.,” in which you say ‘* it is not easy to 
| see why the use of horizontal wheels in one vehicle, say the tender, 
and vertical wheels in the other, say the engine, has not been re- 
sorted to. Perhaps we may come to that plan yet.” 

| It may perhaps save your correspondent some trouble if you 
| allow me to tell him that I sent a design embodying this idea to 
the engineers of the Mont Cenis Railway some time since, 

This design showed an engine with four vertical coupled drivin, 
wheels, the wheel base being very short, and one pair of horizon 
wheels for guiding merely. The tender was also carried on four 
wheels, but had six horizontal driving wheels; there were eight 
vertical axles shown, the crank axle-boxes being fixed, and their 
axles having no wheels; the other wheels were on axles free to 
follow the curve of the line, and worked in boxes radiating from 
the fixed axles. 

Idonot know that a steam tender with horizontal driving 
wheels has been proposed before, although it is not unlikely that 
it may have been. 

I was informed that the engines, &c., I proposed were too 
heavy, which Iunderstood to mean unnecessarily powerful. 

Rost, MILLs, 


THE RIVER IRWELL, MANCHESTER, 


Srer,—In recent numbers of Tas ENGINEER public attention has 
been directed to the state of this river as affecting Manchester and 
Salford, and voluminous and interesting reports (some from men 
of eminence) have appeared. 

The state of the channel, which has been aptly described as 
“once a fine river—now an open sewer,” has for years been the 
subject of anxious attention on the of all interested in the 
conservancy arrangements of Manchester and Salford, but the 
reports to which I allude may be said to have been called forth by 
the disastrous floods in the Irwell on the 16th of November, 1866. 

It is quite unnecessary for me to speak in detail of the nature of 
that flood and its sad results, al! sufficiently well-known to your 
readers, but it is, I think, of the first importance that attention 
should be drawn to the fact that, owing to the rapidly-increasing 
population of Manchester and Salford, the amount of sewage dis- 
charged into the river is also year by year increasing (the same 
may also be said of towns on the river above Manchester), and that 
in the absence of improvements in the channel the district is 
exposed to two great othe first directly affecting its health, as 
was the case during the summer of 1868, when so large an area of 
solid sewage matter was, by the falling of the river, a to 
atmospheric influences; and the second more particularly ten- 
ing the safety of property along the course of the river, as in the 
anh shove mentioned ly most desirable that the corporatio 

is being so, it is surely most desirable e ions 
of these two towns should combine with a view to practical mea- 
sures being taken to remove, or at least lessen, these risks, and it 
|is time the public should know what has been done towards 
| securing so good an end. So far as I can learn little has yet been 
effected towards such a result beyond the obtaining separate 
reports from three eminent engineers as to what, in the opinion of 
each, should be the remedial measures, and these reports still lie 
upon the table ‘‘ for consideration.” i 
Now, having regard to the i of interests which must be 


fo iano only ‘the altizens but the oouplars of houses, {ctor 
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Jan. 29, 1869, 
x am 








binding themselves 
acceptance of any. By this means the subject would be more fully 
investigated or ventilated than, in my opinion, it has yet been, 
ew would be afforded to all for making suggestions, and 
those upon whom the burden of ayant may fall would have less 
reason to grumble than if any plan as yet before the public was 
at > pone ~ f competitie having been ed by the Map 
e ple of competition "4 pursu: e - 
chester ions in selecting a design of their magnificent 
Town Hall (now in course of construction), that body is not likely, 
I should suppose, to offer objection to what I s' ; and if it is 
said that engineers may object, my reply would be the 
likely to if the conditions offered by the corporations are = - 





THE HEATON STEEL QUESTION. 

Smm,—A letter signed ‘South Staffordshire” in your number 
of the 22nd inst. comments upon the result of Kirkaldy’s tests of 
a sample of Heaton iron made from Round Oak pig, and states that 
puddled Round Oak iron tested by Messrs. Cochrane, Grove, and 
Co., in 1867, bore a considerably higher strain. In reply, allow me 
to state that it will not do to compare the strain proved by Mr. 
Kirkaldy’s testing machine with the strain said to be proved by 
other machines. Let ‘‘ South Staffordshire” send up some Round 
Oak bars to Mr. Kirkaldy with a certificate of the treatment to 
which they have been subjected, and test them fairly against 
Heaton bars produced from the same pig, and he will find different 
results, To show the necessity of this precaution, an eminent 
Sheffield firm tested three bars of Heaton iron on the 17th 
September last, and certified that they bore—(1)a re bar, a strain 
of thirty-three tons; (2) afin. bar, a strain of 29°77 tons; (3) a lin. 
bar, a strain of 27°75 tons. Duplicates of these bars tested by Mr. 
Kirkaldy showed a breaking strain of 25°30, 23°74, and 24°76 tons 
ew being lower than that indicated by the Sheffield 
machine, 

It will be observed by a reference to Kirkaldy’s reports that the 
size of the bar greatly affects the breaking strain; therefore, for 
purposes of correct comparison, it is necessary to compare bars only 
of the same dimensions. Further, the bars tested by Messrs. 
Cochrane, Grove, and Co., are understood to have been piled, 
balled, and rolled, and re-rolled, each operation improving their 

uality, whereas the Heaton iron bars were made from iron taken 

irect from the converter, simply re-heated and passed once through 
the rolls into finished bars. If Heaton iron were similarly treated 
no doubt the results would show an analogous improvement. 
Further, it is needful to remark that different proportions of 
nitrate produce different effects on the same brand, and that the 
same proportion of nitrate produces different effects on different 
brands; therefore the test results of “Heaton iron made from a 
first experiment on Round Oak pig must not be taken to indicate 
the best attainable results, T. Hersert Noyes, Jun. 

20, Great George-street, Westminster, S.W., 

j 26th January, 1869 





OVERLAND ROUTE FROM MONTREAL TO BUTE 
INLET, VANCOUVER’S ISLAND. 
No, IL 

Section 1.- Railroad from Montreal to Toronto, 345 miles; rail- 
road from Toronto to Collingwood or Nollanoassaga Bay, 97 miles. 
The existing railroad is therefore 442 miles in length. 

Section 2.—From Collingwood, across Georgian Bay to Cabol’s 
Head, 75 miles; past Cove Lighthouse, and across theentrance to Lake 
Huron, along the great Maintonlin Island to the group of Duck 
Islands, 85 miles; thence through the Mississaga Channel, between 
Cockburn Island and the head of the great Maintonlin, along 
Drummond and Joseph’s Island to St. Marie River, and through 
the American canal (14 mile long), 94 miles; thence across Lake 
Superior to between Isle Royale at its north-western extremity, 
and Thunder Cape (1350ft. high), into Thunder Bay and to Current 
River, with a good harbour six miles north-east of Fort William, 
280 miles, 

Section 3.—From Thunder Bay near Fort William, situated in a 
fertile valley on the north bank of the Kaministagua, and one 
mile from its mouth, to Dog Lake, by a surveyed line, 28 miles, 
with a rise of 7184ft. 

Section 4.—Across Dog Lake, with its gently-rising banks, 10 
miles of level plain, up Dog River, a sluggy circuitous stream, about 
80ft. wide, with flat swampy slopes in a valley about one mile wide, 
to the Prairie Portage, 25 miles. ‘This last portion is navigable for 
steamers by making a dam 16ft. in height across the outlet of Dog 
Lake, at a cost of about £2000; this dam is now in course of con- 
struction. The Kakaboka Falls on the river enter for 182ft., and 
a Portage, three miles below the lake, for 347ft., 10 miles 
of leve! 

Section 5.—A Prairie, or Superior Portage, over the summit, or 
divide, between Lakes Superior and Winipeg, 8934ft. above the 
former, 14934ft. above the sea, for 2} miles, and rising 157ft.; 
Middle Portage, between the Dog and Savanne rivers, } miles 
long, and falling 16ft.; Savanne Portage, very swampy, but easily 
pn song 14 miles, and rising 32ft. Total, through easy country, 
5 miles. 

Section 6.—Down the Savanne River, a meandering stream from 
40 to 70 yards wide, with muddy banks and much embarrassed by 
driftwood, to the Lac des Mille Lacs is 19 miles, and rises 7ft.; 
through the lake, with its numerous islands and bold rocky scenery, 
many of them, however, containing tracts of good soil, 36 miles, 
and rising 4ft.; down the river Seine, which increases gradually 
from 100ft. wide, and winds through a flat, flooded valley, to the 
Little Falls at the junction of Fire Steel River for the length of 
10 miles, and rising 37}ft. 

Section 7.—From the Little Falls, 244ft. high, down the valley 
of the Seine, now bounded by low hills of the primitive formation, 
to the upper entrance of Rainy Lake, 663 miles, 367ft. rise. A 
broken navigation for bateaux, with five portages, could easily be 
established on this portion of the river. 

Section 8,—Down the upper and narrow portion of Rainy Lake 
20 miles; then through the main lake with its rocky shores, and 
2 miles beyond; down Rainy River, with 6ft. fall, to Fort Francis 
at Rain Falls, in all about 50 miles, and falling 10ft. The islands 
in this lake, over 500 in number, are mainly composed of pale red 
granite, chloritic and greenstone slate, and though picturesque, 
present a barren and desolate appearance. The lake freezes over 
about the Ist of December. There is at this point a population 
of 15,000 Indians, Portage at Rainy Falls, 171 yards lin., requir- 
ing mid-locks, falling 23ft. From Fort Francis down Rainy River, 
which varies from 250 yards to a quarter of a mile wide, thro 
a beautifully fertile alluvial country, studded with maple, bi 
poplars, and oak, and containing at least 260,000 acres of the very 
best soll, to the Lake of the Woods. There are two insignificant 
rapids 31 miles long below the Fort, which a steamer of moderate 
power could stem with ease, 74 miles, and falling 26}ft.; across 
the Lake of the Woods, 55 miles, and thence ee a navigable 
ag gl wide, with two small bars of friable slate, in all 


$4 wiles, and falling 7ft. The Indians grow | 
of maize on the islands, and wild grows in the greatest 
abundance in the whole district. 


rice 
~ From the confluence 
he Red River tnd ihe Anne, an CT, abe the 
Shee rc abd ear nae chins 


coun’ 
and 280ft.; 5 the remainder 
of 363ft, These 90} miles 


large quantities 


@ blight 


are not | 


years, and 

Section 10,— 3 the settlement, down 
Red River, then through 6} of marsh at the mouth of the 
river to Lake Winipeg, 628ft. above the sea, is 42 miles, and 
then rises 19ft, From the south end of Winipeg Lake to its north- 
western extremity, and the Grand Rapid, 2 miles beyond, on the 
Great Saskatchewan, 255 miles of level ground. 

Section 11.—Portage at the Grand Rapid, 3 miles, with 62ft. 
fall, and a small rapid above, in all 5 mike , along a steep barren 
ridge of magnesian limestone, upper Silurian, or, perhaps, 
Permian, on the north side of the Great Saskatchewan, 5 miles, 
This portage, and more especially another rapid further up above 
Cross Lake, might be avoided by passing from Lake Winipeg up 
the Little Saskatchewan, the Manitonbas, and Winipeg kes, 
and across the mossy portage which separates the latter from Lac 
Bourbon, and which is 4} miles wide; but the navigation would be 
most circuitous, and the distance lengthened 83 miles to little 
purpose. 

Section 12,—From the Grand Rapid, up the Great Saskatchewan, 
and through Lac Travers, or Cross Lake, to the rapid immediately 
above, which would, perhaps, receive a lock or dam, 13 miles, 
and the rise 18ft.; thence 3 miles up the Great Saskatchewan, and 
through Lac Bourbon, 53 miles, and the rise 10ft.; thence up the 
Saskatchewan to near Cumberland House or Cumberland Lake, 
115 miles; on to the Forks of the‘Saskatchewan, where large beds 
of tertiary coal are to be found, 190 miles, and rising 405ft.; 
from the Forks, up the North Saskatchewan, to Carlton House 
(south bank), 73 miles, having arise 162ft, The river here isa 
quarter of a mile wide, and at the lowest waters 12ft. deep. The 
ice sets in about the 20th of October, and breaks up about the 
10th of April. From Carlton House, passing the limit of the true 
forests at the end of about 30 miles, and then entering on the 
fertile belt, through a rich and beautiful open country, to the 
mouth of Battle River, 98 miles, with rise 220ft.; thence to Fort 
Pitt, in the upper and middle cretaceous formation, 115 miles, 
and rising 343ft.; thence to Fort Edmonton on the north bank of 
the Saskatchewan, 300 miles below its numerous sources in the 
Rocky Mountains, 215 miles, rising 664ft. The north branch of 
this noble river, which gathers its waters from a country greater 
in extent than that drained by the St. Lawrence and all its tribu- 
taries, is here 250ft. wide at low water, and so far perfectly 
navigable for steamboats, in which statement Mr. Waddington is 
borne out by Sir James Douglas, The Hudson’s Bay Company at 
one time thought seriously about placing a steamer on this part of 
the line during the excitement of 1858—9. Above Edmonton it is 
navigated by the bateaux of the company, which boats draw 4ft. 
of water, and run as far as Mountain House, 140 miles 
higher, and there can be no doubt that the lower half of this 
distance up to the rapids below Brazen River is navigable for light 
steamers. Cumberland House and Fort Edmonton are two of the 
most northerly points on the whole of this overland route. The 
latter is in lat. 53 dag. 2100ft. above Lake Winipeg, and 2728ft. 
above the sea. A of coal 10ft. thick of the tertiary coal 
formation crops out here; and beds of coal are again found on the 
shores of Battle River, the Pembina, the Athabasca, and else- 
where, all dipping towards the east. Wheat of the finest descrip- 
tion is raised at Edmonton, at St. Alban’s and St. Ann, two 
settlements in the neighbourhood. From Edmonton, up the 
North Saskatchewan, as far as its bend towards the south, a little 
below the rapids, and about 6 miles below the junction of Brazen 
River, 80 miles, the rise 250ft. 

Section 13.—From the junction across the plain, nearly due 
west, and over the Pembina and McLeod rivers, two clear shallow 
streams, flowing over pebbly beds about 80ft. below the plain, to 
the swift turbid Atha’ a little above the Roche a Miette, and 
Jasper’s House opposite, 3372ft. above the sea level. A coach and 
four horses attached could be driven with safety over a great part 
of this plain, of 140 miles, rising 394ft. 

Section 14.—Thence south, up the Athabasca, to Henry’s House, 
at the head of Navigation, and at the foot of ‘*Téte Saune Pass,” 
being 29 miles, of about 88ft. rise. 

Section 15.—In a W.N.W. direction up the narrow rocky valley 
of the Miette, a deep, tortuous, rapid steam, 30 yards wide, and 
along a small tributary called Pipe Stone River, to the summit of 
the Téte Saune Pass, 3760ft. above the sea. This — is described 
in “ Milton and Cheadle’s North-West Passage by Land,” sixth 
edition, page 250, as follows :—‘‘In the course of our morning’s 
journey we were surprised by coming to a stream flowing from the 
westward. We had unconsciously passed the height of land, and 
gained the watershed of the Pacific. The ascent had been so 
gradual'and imperceptible that until we had the evidence of the 
waterflow we had no suspicion that we were even near the dividing 
ridge;” for 22 miles, and falling 300ft., total rise above Lake 
Winipeg; thence across the summit 3 miles, and along the north 
side of Cowdung Lake, which is about 7 miles long and 1 mile 
wide, 10 miles, falling 50ft.; then across Moose River, joining and 
following the Frazer River for 8 miles, and the fall 300ft.; 
along the north shore of Moose Lake, 15 miles through an open 
country, falling 10ft. Rich gold prospects are said to 
have been found about 35 miles below this rapid. The total 
length, then, of the Téte Saune Pass is 90 miles. From the 
Rapide des Fourneaux, down the Frazer, and down the long rapid 
to Fort George. The long rapid may_be about 70 miles below the 
Fourneaux. Some of the boulders —_ require blasting so as to 
clear the channel for 187 miles, the fall being 635ft. The portion 
of the Frazer River between : 
a rich open country fully 80 miles in length, and extending many 
miles back on each side of the river, and havinga climate milder 
than that of Canada, and capable of raising wheat or other crops. 
The river itself is not less than 6ft. deep in the shallowest points, 
and is 500ft. wide at the narrowest point; the current is slow— 
more like that of a lake than a river. From Fort George, past the 
Isle des Pierres, or Stone Rapid, and the Grand Rapid, to the 
mouth of the Quesnelle River, 1490ft. above the sea, 93 miles. 
The Isle des Pierres is about 20 miles below Fort George, and only 
difficult when the waters are very high. The Grand Rapid is 
19 miles above the mouth of the Quesnelle, and much more rapid, 
and it is believed by some ons can be navigated by a steamer 
of tolerable power. If f ny navigation of this length was not 
practicable then the railway line must be extended 19 miles up to 


this point. 

Section 17.—From Quesnelle mouth, a small rising town, 8. W., 
across the Chilcoaten plain by Chisicut, Benchee, and Tatla Lakes, 
to the watershed and gap at the entrance of the Cascade Moun- 
tains on the Bute Inlet route, 2347ft. above the sea, is 137} miles 
and rises 857ft.; thence through the Cascade Range by a level 
valley to Waddin Harbour at the head of Bute Tnlct, 4 miles, 
and the fall 2347ft. 
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FOREIGN AND COLONIAL RAILWAYS. 
the ag section of the northern 
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Railway shall be advertised for contract, tenders to be received up 
to February 8th. Of the four sections two are in the of 
Quebec, and extend over forty miles; one in the province of New 
Brunswick, from Restigouche to Dalhousie, twenty-six miles; and 
one in the province of Nova Scotia, from Amherst to River Phillip, 
twenty-four miles; in all, ninety miles, We read in an American 
paper (the Chicago Tribune):—“‘The Grand Trunk Railway of 
Canada has never ved profitable, for the reason that it failed 
to reach the heart of the western trade at Chicago, exeept by the 
Michigan Central road, which generally has all the business it can 
do directly eastward over the Great Western and the New York 
Central Te — effort is peih ony to — the ~¥~ 
is54ft.—from Ridgway, near Sarnia, hicago, a 
a morales The completion of this extension willalonegivethe 
Grand Trunk a business of the extent of which its fri have 
no adequate conception. We are much mistaken if it does not 
render the 1100 miles between Sarnia and Portland reasonably 
productive.” Retening De the Intercolonial line, the same paper 
says :—‘‘The fact that Mr. Brydges, the managing director of the 
Grand Trunk, is one of the Government commissioners, gives an 
that the works will be pushed forward as rapidly as 
He fully understands the relations of this great line to 
pean travel across the continent as soon as the Pacific Rail- 
way is completed. The voyage between Halifax and Liverpool 
will be made in six days at an outside figure, and the line is so 
direct between Chicago and Halifax that the Grand Trunk 
road will virtually have a monopoly of the through 
European and Asiatic travel. The distance from Chicago 
to Halifax is 1682 miles. Taking the average railway speed across 
the continent at only twenty-five miles per hour, the time by this 
route between Liverpool, Japan, and China may be correctly stated 
by the following figures :—Liverpool to Halifax, six days ; Halifax 
to Chicago, three days ; Chicago to San Francisco, four days; San 
Francisco to Yokohama, twenty days; total, thirty-three days ; 
add » Shanghai two days, total from Liverpool to Shanghai thirty- 
five days. 

The Siees derived by the colony of New South Wales from its 
railways in the year ending September 30th, 1868, was £216,709, as 
compared with £176,265 in the year ending September 30th, 1867, 
showing an increase of £39,814 in 1867—8. We maynote a few 
facts in regard to the extensions in progress in this colony. Upon 
the southern line Mr. Faviel is getting on slowly with the perma- 
nent way, but otherwise he has making some progress. Upon 
the western line Mr. Higgins is proceeding satisfactorily with his 
formation works, and is making arrangements for beginning to lay 
the permanent way. Mr. be er d is pushing on No. 6 contract, 
and expects to have it completed almost, if not quite, by the con- 
tract time. Mr. Williams and Mr. Faviel are p ing with Nos. 
7 and 8 contracts. Upon the northern line, Messrs. kin and 
Wakeford are proceeding satisfactorily with the laying of the per- 
manent way. The rails were expected to be laid into Muswell- 
brook by the end of December, but the ballasting will not be com- 
pleted until February. 





Ratiway CoMUNICATION WITH SouTHPORT. —A project is on foot 
by the inhabitants of Southport, the well-known watering place in 
Lancashire, to obtain better railway facilities than that town has 
hitherto possessed. A large and influential meeting has been held 
under the presidency of the mayor of that town, at which resolu- 
tions were passed and acommittee formed to obtain additional and 
more direct communication with the most important towns in the 
country. A large number of complaints were stated at the meet- 
ing, showing the great delay which had to be encountered in 
reaching Southport from the principal towns in the country. The 

ayor stated that the present railway service between Southport 

ad Liverpool, Southport and the North, Southport and Yorkshire, 
was imperfect and unsatisfactory, whilst with regard to the north 
traffic the town would almost be as well off if it did not exist at 
all. It was stated that if a person left Southport for Preston in a 
first-class train he woul pded. yo destination in no less than forty- 
five minutes, but if he travelled by a third-class train it would take 
him from an hour and ten to an hour and a half. To reach St. 
Helen’s it took an hour and a half in a first-class train, and to 
Warrington three hours and a half, or eight hours and ten 
minutes for the return journey. To Bradford it took four hours 
to accomplish the distance, and the ride to Manchester took one 
hour and ten minutes. One of the speakers said that an interview 
had been had with the chairman and others of the and 
Yorkshire Company, and they had received a promise that they 
would do alljthey could for Southport, particularly with regard to 
the third-class arrangements. Replies were read from the above 
company in answer to the complaints, which will no doubt be 
attended to. 

New Merropourran Ratiways, TRAMWAYS, AND MISCEL- 
LANEOUS IMPROVEMENTS.—Mr. Stanford, of Charing Cross, has pub- 
lished his annual edition of the map of London, showing distinc- 
tively in red colour the schemes for which plans have been lodged 
at the Private Bill Office, and for which bills are to be petitioned 
(or were to have eagle ie a eye of ree go on The 
map is intrinsically valuable, apart from the proposed schemes, a 
considerable proportion of which have already lived out their short 
day, and will not be heard of again, at least not during the present 
session. The ter portion of the red lines shown relate to 
tramways, the proj bills being four in number, with seventy- 
one branches, aggregating above 100 miles, One of these, at least 
—the ‘‘ Tramway Company” scheme, which . ne lay down 
sixty-two miles of way, will not be proceeded with—and some of 
the others also may be expected to fall through. The “ Metro- 
politan” scheme, which has been longest in the field, deposits 
plans for sixteen miles of tramway, all on the north side 
of the Thames. A beautifully executed map of the environs 
of London, upon a reduced scale, ‘gives a complete view of the 

roposed tramway systems to the limitsof their proposed ramifica- 
ions. Of the new railways shown the principal are the 
Hyde Park and ity, Eastern Underground, the 
Clapham and London Bridge, each of which is abandoned, 
if we mistake not; and in addition these the Port 
of London and Billingsgate; the Harrow, and 
Highgate of 3} miles; the Crystal Palace and South n 
Junction; and the Metropolitan and Southern District ; with 
others of smaller uence, miscellaneous improvements 
include courts of justice concentration, Temple Bar; and public 
offices concentration, W' ‘4 itan improved water 
supply ; with markets as follows :--Bayswater, markets and baths; 
Belera via and W markets. 


and Chelsea, estbourne 
Notice is also received for the Park-lane improvements. Of the 
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JAMES Glasgow, Lanarkshire, N.B., ‘ ‘Improvements in sanitary of circular more 
Condensed from the Journal fof tc Oman of of Panees, Jigues and JOuX AubnICUS Fanshawe, Totenbam, piesvenes Ui | "tate, Beskieers, Berseete Date ie in yam 
in the of elastic apparatus employed in transmitting motive power for signalling and indi- 
Lilford-road, Camberwell, - e- or for other od 

ss and and HeNky WATSON, Fulham-toad, Chélsea, JonN 
and for other} BELL MuscHamp, u - and NEWTON beet High 

pret wh Toes re, Gane, Eee London, “A bea we Fg oo las tee f , 1868, 
eee: ve > oe finishing of thaonen, Gumerals, ot other Saeed’ mvust oboe: or about | ~ “Im in warping mills and hecks.” ‘ . 
communication from Monsieur Charles Columba, Paris.— 7 “ * 
ne ee their SS aetn& tee att. 2962. — FPRaNcis beg dye Gloucestershire, ‘‘ Improve 


srit. tenant Ebwand Woour, New ew Bond-street, London, “ Improvements 
for coling il and other dda”—A cotmanication fom 
Gustavus M Hanover, Prussia. 
Daan eek $ ComTART CASTIN ahd, Janes WArso¥, Giusgow, 
new nctied of diving Sf foul an ao upping esha era 
the first-named improvements being 
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8736. Taowis rai, Blac! » N.B., “* Improvements in 
or apparatus for and cultivating land.” —8th December, 

1868. 
3758. AUGUSTUS it. Bartholomew’s Hospital, London, ‘‘ Im- 


MATTHIESSEN, 8S: 
provements in the treatment of pte Seana ig? gd materials suitable 
for the manufacture of paper.”—10th December, 1 
==> PauL KoTz0, Norfolk-street, Strand, Westies, “ Improvements in 
steam engines.” —15th December, 1868. 

3978. WinLtAM EDWARD GEDGE, Wellington-street, Strand, “A novel kind 
of sweetmeat.”—A communication from Frangois Aroud, Lyons, France.— 
31st December, 

19. WILLIAM ADOLPHUS BIDDELL, Edward-street, Parade, Birmingham, and 
JOHN REDGRAVE, Pershore-road, Birmingham, ‘‘ Improvements in the 

manufacture and Lea ag) of chandeliers, lamps, lustres, and other 
articles.”—4th January, 1 

$2. AMASA MAgonN, ge Strand, London, ‘Improvements in the 
distillation of hydrocarbon oils.”—A communication from Charles Hall, 

Py 's Ferry, Beaver, Pennsylvania, U 8.—5th January, 1869. 
39, HIPPOLYTE LOUIS VALLEE, HIPPOLYTE ADRIEN DOURLET, and AUGUSTE 
Micuei HENRY ARMAND, Boulevart Se l, Paris, “‘ Improvements in 
the manufacture of artificial flowers and foliage from vegetable parchment.” 


—6th January, 1869. 
45. phase ee wo Len pe Tredegar-road, Bow, London, ‘‘ Improvements in the 
me fo heating of gas for ligh rg Engl in the means of 
a) same ting purposes, parts of which improvements are 
spaing the se to th ication of mineral oil.” 
46 A MANSERGH, estminster-chambers, Westminster, ‘‘ Improvements 


in stench traps.” 
47. JOHN FREDERIC COOKE, 5 erie London, ‘‘ Improvements in the 


manufacture of copying in 

48. HENRY DAVEY, r John set, Adelphi, London, “ Improvements in appa- 
ratus for and injecting water, and for feeding boilers.” 

49, FREDERIC NEWTON GISBORNE, West strand, London, ‘‘ Improve- 
ments in means or apparatus for giving motion tosewing and other machines.” 

50. FREDERICK ROBERT AUGUSTUS GLOVER, Bury-street, London, ‘‘Improve- 
ments in the means of and apparatus for letting down, weighing, and fish- 
ing ships’ anchors.” 

51. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the ion of concentrated food tablets or cakes.”—A communication 


from Augustin P. 
52. bale gre WEBSTER, Dundee, Forfarshire, N.B., ‘‘ Improvements in 
and softening jute, hemp, flax, and other fibrous substances, and in 


the machinery or apparatus connected therewith.” 
53, Maren | Janne Bopaan, New Newport, Monmouthshire, ‘‘ Improvements in the 
0! 


“. HENRY GEORGE PAInaCaN, G Goswell-road, London, ‘‘ Improvements in 
for compressing and solidifying coal, clay, lignite, peat, and 
ogous substances, applicable also to machinery employed for other 


apee? 
55. Rye 2 Mile-end, London, ‘‘ Improvements in apparatus 
pally ey? for working railway brakes, and for effecting communica- 

een tbe guard, driver, and passengers.”—7th January, 1869. 

5 . oye Glasgow, Lanarkshire, N.B., “ Improvements in 

ene g coffee and other infusions.” 

1LL1AM TATHAM, Vulcan Ironworks, Rochdale, ‘“‘ Improvements 
in machines for ss to be spun cotton, wool, and other fibrous 
substancess, and for thé production oF a web to be converted into felt and 
wadding, and for similar purposes.” 

58. THOMAS PALMER Lucas, Belmont, Bromley, Kent, and GzorcE HENRY, 
and JosePH HOLT, Sydenham, Kent, ** An improved method of exhibiting 
cartes de visite or other portraits or pictures.” 

59. JOHN DAGLISH, Dene House, Seaham Harbour, Durham, “Improved 
gen for cating the axles of coal tubs and other wagons running 

tramways.” 

60. REGINALD Wiekam, Leeds, Yorkshire, “Improvements in horse 


ANDREW BETTS BROWN, Cannon-street, London, ‘“ Improvements in 
Sees for rape Sen conveying weights and conveying power, and in 
pumping tt le for actuating such machinery.” 

62. WILLIAM THURSTON WAITE, soo London, ‘* Improvements 
in the treatment of saccharine matte: 

66, JosePH HENDERSON, Authinctin, near Castle Douglas, N.B., “Im- 

in the manufacture of iron and steel, and in furnaces to be used 

such manufacture.” — 8th January, 1869. 

68. RokERT Lege, Owen’s-row, Clerkenwell, London, ‘‘ Improvements in 
the application of steam as a motive power.” 

70, MIOHAEL SAUNDERS, Prince's-end, Tipton, Staffordshire, and HENRY 
FORREST, Oldbury, Worcestershire, « Improvements in refrigerators.” 

72. THOMAS MooRE, Bridge-street, Southwark, Surrey, ‘‘ Improvements in 
rotary ~—. which may be used as pumps or water meters.”—9h 
January, 1869. 

73. ALEXANDER BAUMANY, Cecil-street, Strand, London, ‘* Improvements in 
the construction of P—— travelling cranes.’ 

74. JOSEPH HOLDING, chester, “Improvements in temples employed in 
looms for weav 

76. JOHN KNOWLES, ‘Droylsden, Lancashire, ‘‘ Improvements in the method 
of Sima B terry, looped or piled counterpanes, toilet covers, and other 


ics.” 
77, JOHN JORDAN and JOHN JORDAN, jun., Liverpool, ‘‘ Improved means for 


14 vessels. 
ra Seomae ALFRED WARRINGTON, Carlton-road, Kentish Town, St. Pancras, 
London, “ Improvements in clips for the attachment of window blinds to 


79, JOSEPH BREVITT PALMER, Handsworth, Staffordshire, ‘‘ Certain improve- 
ments relating to M4 sight protectors, barrel protectors, and muzzle 





of fire-arm 
80. a ena ~¥ Rochdale, L hi “Tr in ma- 
tus for washing wool and other fibrous s materials. x 
81, WmLLIAM HENKY PENNING, Jermyn-street, London, ‘‘ A new system of 


signalling pressed air.’ 
82. Coane Warenove ‘SpPone, Clifden-road, ton Park, London, ‘‘ Im- 
the and op certain parts of railway 








pr 
” 


carriages. 
83. JOHN HENRY JOBNSON, Lincoln’s-inn-fields, London, “Improvements 
the manufacture of boxes and other hollow articles from paper pulp, and 


in the machinery or appara’ joyed therein.”— A communication from 
Richard pry ae Shelbrooke, Coenen 
84, FRANOIS COOK MA TTHEWS, Great Driffield, Yorkshire, ‘ 


circumferen 
104. JuLrvs SCHLOsseR, Finsbury-place, London, 
acting metallic pA pt! Se Se 
Pg it a -* 
WiLtiAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ An |, improved method of and devices for uniting the ends of 
or tubes."—A communication from ch ea Paentnagpinan 


witzerland. 

106. ets ban yee COLES, Mountfield, Bonchurch, Isle of Wight, “Im- 
proved means of protecting the bottoms of ships of ether submerged strut. 
tures from fouling.” —13h January, 1869. 





Invention Protected for Six Months on the Deposit ot 
Complete Specification. 
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175. WILLIAM =ROBERT LAKE, » Chancery-lane, 
London, “Improvements i in wheels for railway carriages, locomotives, and 
other vehicles.”— A communication from John Raddin, Lynn, Massa- 
chusetts, U.S.—19t& January, 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 
243. WILLIAM CLARK, Chancery-lane, London, ‘‘ Printing apparatus.”— 


24th January, 1°66. 
203. THomMas ROWATT, Edinburgh and London, “ Paraffin lamps.” —22nd 





January, 1866. 
227. EVAN Hopkins, Clarendon-gardens, Maida-hill, London, “ Ships’ 
com: ."— 23rd January, 1866. 
238. George HINOHLIFFE, Halifax, Yorkshire, “Covering fabrics.”— 
24th January, 1866. 
257. | Leary-agd Lovis Roux, Rue Laffitte, Paris, ‘Applying copper 
sheathing to ships.” — 26th January, 1866. 
321. ANDLEW MUBRAY, Portsmouth Dockyard, ‘Steering apparatus.”— 
\st February, 1866. 
425. BARNARD WILLIAM FAREY, Bermondsey, Surrey, ‘‘ Steam engines.”— 
6. 


10th , 186 
303. ROBERT CLAYTON, JAMES RAPER, JOHN GOULDING, and Wiliam 
HowAkgtH, Bradford, York:hire, *‘ Looms for weaving.”—3ist January, 


1866. 

229. JAmEs WILLIAM EVANS, Norfolk-street, Strand, London, “ Metallic 
cases.”— 24th January, 1866. 

241. JAMES JONES, Southampton-buildings, Chancery-lane, London, ‘' Crush- 
ing and pulverising ores.” —24th January, 1866, 

262. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Felt.”—26th 
January, 186' 

Patents on which the Stamp Duty of £100 has been Paid. 

191, JOHN ALISON, + Reigate, Surrey, ‘“‘ Apparatus for tilling 
land.” —24th January, 1 

= WitiamM EDWARD  vawsen, Chancery-lane, London, “‘ Printing 

achinery.” —29th January, 1862. 

197. Dickinson EpLesTON and Henry GLEDHILL, Halifax, Yorkshire, 

“* Pabrics.”—25th January, 1862. 


Notices of Intention to Proceed with Patents. 


2825. Henry JOHN TURNBULL, Sunderland, Durham, “Improvements in 
preserving and keeping clean the bottoms of iron ships, and also iron sub- 
merged, and iron structures exposed to the action of the atmosphere or 
water.” 

2826. Joun TeNwick, Bedford, Bedfordshire, ‘‘ Improvements in the con- 
struction of annealing ovens and kilns.”—14th September, 1868. 

2826. JOHN HENRY SCHUCRT, Store-street, Bedford-square, London, “‘ Im- 
provements in the construction of pianofortes, violins, guitars, organs, and 
other similar musical instruments. 

2840. ROBERT MARTIN, Westminster Bridge-road, poe g “An improved 
apparatus for scraping and otherwise cleaning boots and 

2843. Epwarp Hevusser, Jewin-crescent, Lond ee Improvements in 
fastenings and locks for trav elling bags, pocket-books, writing-cases, and other 
receptacles.” 

2844. WiL1AM DuRHAM, Currie, Mid-Lothian, N.B., “‘ An improved mode 
of preserving or protecting from corrosion wire webs and strainer plates used 
in the manufacture of paper.”—15th September, i 

2846. CHARLES HAVARD and MANUEL XIMENO HARMONY, Royal Hotel, 
Blackfriars, London, “Improvements in the means and apparatus for pre- 
— meat, fowls, fish, eggs, fruit, vegetables, and other animal or vege- 

matter.” 

2890, George ROBERT SAMSON, Wells-street, Oxford- ~street, _ London, 
“« Improvements in the construction of p —16th S | 

2860. THOMAS BEARDS, Stowe Park, near Buckingham, Buckinghamshire, 
“ An improved steam ’ plough. » 

2861. JoHN DAVEY, Crafthole, Cheviock, Cornwall, ‘‘ Improvements in the 
construction of ploughs.” 

2863. WILLIAM EDWARD NEWTON, Chancery -lane, a. 04 ———- 





. VieroR GALLET, Broom Parade. Ecclesall- “Im 
Mipcake ts the weeguibcinen ef best pina 26th Septetiber, 18657 ery 
3018. Francis ALTON CALVERT, Manchester, “ Improvements in machinery 


, and carding cotton, wool, and other fibrous 


x3 


oo. 1868, 

3220. Henry CLiIrron, New Bond-street, London, “Improvements in 

bag ee ir - October, 1868. 

36 ULiaM Ropext Laks, § Chancery-lane, 
London, ‘Improvements in paddle-wheels for steamships. "“—A com- 
munication from Charles Seymour, La Porte, Indiana, and 
poe ig ga and Fitch Raymond, Cleveland, Ohio, U.S.—26a 
2 fovember. 

3638. ALFRED NEVILLE Burton, High-street, Reading, Berkshire, “An 

improved metallic eyelet,”"—28¢h November, 1868. 

3694. MATTHEW Piers Watt BOouttow, Tew Park, Oxford, and Jonn 
ImRay, Westminster Bridge-road, an sng os ee in "rotary pro- 
pellers, pumps, and fans.” —4th December, 1 

$790. WILLIAM Gray and THOMAS ) thn Sheffield, Yorkshire, “‘ Im- 
provements r the manufacture of spanners and wrenchers in cast steel, for 

and all other sly gag By and in the aw and apparatus 


ty huilat 











shire, ‘1 in in fhe manufacture 
and testing ‘of the stretchers ond ibe of ar ‘a parasols.” —19th 
868. 


3983. BERNHARD SAMUELSON, Banbury, Oxford, “Improvements in the 
manufacture of iron and steel, and in the apparatus connected therewith.” 

3989. THOMAS GIBSON, Newcastle-on-Tyne, Northumberland, ‘‘ Improve- 
ments in buffers to be used on railways.”—3ist December, 1+68. 

27. Epwarp Wittiam Voce and Jonn Voos, Salford, Lancashire, 
“ey od ” 





rotary 4 
37- AARON WHITE COOK WILLIAMS, Bridgeport, Connecticut, U.S., “* Im- 
provements in lawn-mowers.”—A communication from Amariah Miller 
Hills, East Hartford, Connecticut, U.8.—5th January, 1868. 
76. JOHN KNOWLES, Droylsden, Lancashire, ‘‘ Improvements in the method 
of weaving terry, looped, or piled counterpanes, toilet covers, and other 
similar fabrics.”—11th January, 1869. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, Hi 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, - 
ampton buildings, Chancery-lane, London. 
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7, 4d.; 1699, Is.; 1736, 8d.; = Is. Sd.; 1743, Is. 2d; 1748, 104.; 
1752, 64 1767. 18.; 1771, $8; 1781, 1s. 10d.; 1803, ea. 1812, 84.; 15 
1826, Is. 4d.; 1881, 8d.; 185°, 10d.; 1856, Is. 4d.; 
1888, 8d.; 1889, 10d.; 1890, 10d; 1895, Sd.; 1896, eae 
1901, 8d.; 1903, 10d.; 1904, Is. 4d.; 1913, 8d.; 1927, 10d.; 192 ; ie 
10d.; 1938, 98. 4d.; 1942, Sd; 1948, 4d; 1950, 4d.; 1951, 4d.; 1952, 4d.; 
1954, 4d.; 1958, 4d; 1959, 10d.; 1960, 4d; 1963, 4d.; 1964, 4d.; 1965, 6d.; 
1966, 4d.; 1969, 4d.; 1970, 4d.; 1972, 4d.; 1974, 10d.; 1975, 4d; 1977, 44.; 
1978, 44; 1979, 10d.; 1980, 1s; 1985, 6d.; 1986, Sd.; 1987, 4d; 1992, 4d; 
1994, 4d; 1996, 4d.; 1997, 4d.; 1999, 4d.; 2003, 4d. 
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the office of the Commissioners of Patents, within fourteen days of its date. 








ABSTRACTS OF SPECIFICATIONS. 


following descriptions are made yrom Abstracts prepared expressly T 
EncGinxer, at the ofice of Har ar SAG's CoN AEEaTS y= En ” 


Class 1.-PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2138. R. Neepuam, Dutinjield, Chester, ‘‘ Feed-water heaters.”—Dated July 
4th, 1868. 

This invention consists of two chamb icating with one another 
by means of a number of tubes. These chambers may be made of any 
suitable shape, but the patentee prefers to give them a circular form, so that 
the whole forms a vessel of a cylindrical shape having a chamber at each end 
and a number of tubes reaching from one to the other. These chambers are 
provided with hollow trunnions, and the vessel is arranged so as to rotate and 
expose each portion of the surface equally to the heat. The action of the 
is as follows:—The water being forced in passes through the 








in a) s for raising water and other fluids.” 
a<Htemy Clark Sargeant, New York, U.S 
1LLtAM ROBERT LAKE, South ton- buildi: Chancery-lane, 
London, “* Improvements in explosive compounds. ”"—A communication 
from J Joseph H San Francisco, California, U.S. 

2866. HENRY WILSON, Stockton-on-Tees, Durham, “ Improvements in 
engines worked by hydraulic, fluid, or steam power, and in mechanism or 
Ms tage used in regulating the supply of water or other fluids, the same 
being applicable, amongst other uses, to water-closets, lavers, and gaspipes, 
for the prevention of waste of water, gas, or other fluids.” 

2867. GEORGE HARMAN BARTH, -grove, Bayswater, London, 
“‘Improvements in a) tus for administering and supplying and purify- 
ing gases or vapours for medicinal and other 

2868, THOMAS JONES, JOSEPH JONES, JAMES BRANDWOOD, and JOHN WREN, 
Manchester, Lancashire, ‘‘ Certain improvements in furnaces applicable to 
boilers for generating steam or other re. 

2870. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “‘ An improved 
mode of advertising, and improved envelopes to be used therein.”—A 
communication from Noel Auguste sustrace, Paris. 

2873. JOHN HEAD, Ipswich, Suffolk, “* Improvements in constructing wire 
fences and in apparatus used therein.”—A communication from William 
Archibald Murray, Otago, New Zealand.—17th September, 1868. 

2874. CHARLES HENRY ,Hupson, New York, U.S., “‘ Certain improvements 
in washing apparatus.” 

2875. EDWARD THOMAS | HUGHES, Cheneny: lane, London, “‘ Improvements 
in wringing hii —A a from Charles Henry Hudson, 
New York, U.S. 

2876. WILLIAM Cross, Jonson- -place, Paddington, London, “ Improvements 
in carriage door stops.” 

2879. EDWARD TEMPELHOFF, Dombrowka, Posna, Prussia, “A potato- 
planting machine.” 

28» + JOHN SMITH and JAMES Dewpnry, Leadenhali-street, London, 

in steam boilers.” — 18th September, 1868. 














ng | Indian corm to obtain a new product therefrom Tpiaicable for 
use in bei distilling, and as a food for cattle.” 

85. Pinger ties amon hee Coventry, Warwickshire, ‘Improvements in milk 

86. CoLIN McDovGALL na CHARLES HENRY EDEN, Manchester, “A 
ladies’ umbrella and dress suspender. 

87, WILLIAM EDWARD GEDGR, Wellington-street, Strand, London, “ An 
improvement in power looms. JOA communication from Jean Chrisostome 

France, and Maxime Leclére, Sains, France. 

88. ALEXANDER HENRY, Edinburgh, Midlothian, N.B., “Improvements in 
fire-arms and ammunition.” 

89, ASTLEY PAsTON PRicw, Lincoln's-inn-fields, London, “ Improvements in 
the uction of colours from naphthaline.”—A communication from 
Dr. L. Darmstiidter and Dr. H. Wichelhans, Berlin, Prussia. 

90, Bristow HONT, Serle-street, Lincoln’s-inn, London, ‘Improvements in 
water meters.”"—A communication from Gerard Sickels and John H. 
Thorndike, Boston, usetts, U.S. 

91, Sir FREDERICK SYKEs, Isenhurst, Sussex, ‘‘An improved mode of and 

for defending ships, forts, and other vessels or structures against 


ty from 
92, Vander NEWTON, Chancery-Jane, London, “ Improvements in 
A communication from William Siena 00 and William 


0 US 
“aa Linpsay Coates ahsis cod Qunrems Dose P, ae oe - Yager 
trim, reland, “Tm vermen! 
acd heels fo cl or shang and gearing a pres 
95, Daa ae ALFRED JAMES 'PRERLESS, Rahere- 
oto per reete pong “ian improved ball valve or cock.”—12¢h 
96, HENRY AITKEN, Falkick, $ ,.N.B., “Improvements in lamps.” 
‘oo JELLYMANS, | Cannock hire, ‘‘ Improvements eine reaping 
99, ParRick BaRwErt, Aberdeen, N.B oT ts in fixing and 
securing wooden keys in rallway chairs.” 





ses. WILLIAM Henry HuGHAN, Newton Stewart, N.B., ‘ Improvements 
in the treatment of night soil, sewage, and other like refuse matters, for the 

purpose of deodorising and converting the same into manure.” 
2854, GEORGE BERNHARDT, Radcliffe, Lancashire, “ Improvements in or 
hi for preparing, sp g, and ng fibrous 








materials.” 

2388. FREDERICK DYER, High-street, Camden Town, London, * Improve- 
ments in the method of and apparatus for supplying bath- rooms and other 
parts of dwelling-houses and similar buildings with hot water.” 

2891. Louis DESENS, Charing Cross, London, ‘Improvements in the con- 
struction of miners’ safety lamps.” 

2896. HARRY FosTER, Neckinger Mills, Bermondsey, Surrey, ‘‘ Improve- 
ments in graining and bruising leather, and in machinery or apparatus to 
be employed for such —. 

2899, Win1AM COCKILL Woopcock, Owlerton, Nether Hallam, Sheffield, 
an An improvement in the construction of bakers’ ovens.”—19th September, 

868, 

2901, NATHANIEL STEVENSON, Wimpole-street, London, “‘ A novel method 
of wor! ornamental fountains.” 

2903. JEREMIAH LORKIN, Norwood, Surrey, ‘‘ Improvements in coffee-pots, 
teapots, and other similar vessels. » 

2907. CHARLES VeRO, Atherstone, Warwickshire, See in the 

manufacture of hats and coverings for the head.” —2tst September, 1868. 
oe LEeaTHAM, = sfield roe ituna 
8 ‘Improvements apparatus for 
boilers, and Tor dra drawing of steam therefrom, or reducing the pressure of 
such steam ; also in apparatus for drawing <i  e oy Oo con- 
densation of Sats Ream pipes ot vessels ccabalning Sean under pressure.” 


», Af 
2920. Joun "North Bank, Regent's Park, and wr Boe. 1 
tion of elastic eg Rey shoes and other of 


wong dopa 
2928, WILLIAM Fasuas, Ellinor-street, Carnarvonshire, ‘Improvements in 





trunnions into the chamber, and thence along the pipes in a number of separate 
streams to the other chamber, being heated in its e; itthen passes 
through the other trunnion and pipe into the boiler. “The vessel may be 
arranged so as to rotate either horizontally or vertically.—Not proceeded 
with, 


2145. G. Davies, Lincoln’s-inn, London, *‘ Locomotice engines.”"—A communica- 
tion. —Dated July 6th, 1868. 

This invention consists in the direct application to locomotives of one or 
more rotary engines giving motion to one or more pairs of horizontal wheels 
which, pressing against the v ertical faces of a central rail, enable the train to 
travel over the heaviest gradi The hinery may be composed of a 
rotary steam engine, two shafts, and two horizontal wheels, and the frame 
screws and springs to gy any required amount of pressure on the central 
rail. The apparatus can be placed either on the locomotive or on its 
tender. 

2153, F. rm, Zurich, “ Straps or bands.” —A communication.—Dated July 
7th, 1 

The object of this inventionis the preservation of straps or bands, and 

to cause t to adhere better to the drums or pulleys, and consists in coating 

them with a mixture of train or other such oil.— Not with, 

2162. J. Livenax, Vienna, “‘ #ronautical apparatus."—Dated July 8th, 


1868. 

To the balloon, which the patentee describes, he gives a longitudinal shape 
and conic ends, and so to connect with or screw it to the apparatus by means 
of a net or other texture as to keep it continually in a horizontal position and 
ata suitable distance from the frame or body of the apperatus, and it is 
preferred to enclose it in or cover it over with an air-tight cloth or light tissue, 
the two edges of which may be firmly secured to a loose frame connected with 
the central frame or body of the apparatus. The patentee constructs the 
frame or body of the apparatus in such a manner as to admit into its central 
part asteam engine or other motor, being connected with and actuating a 
threefold set or system of cranks or cranked levers, which in their turn are 
joined to or connected with a series of two, four, or more casings of prismatic 
or any other suitable shape, being by preference trilateral prism. — Vo! proceeded 
with, 

2128. J. and G. M. Wann, Gorton, Lancaster, “ Locomotive engines.”’—Dated 
July 3rd, 1868. 

This invention consists in the employment of an air valve in communication 
with each steam chest for supplying air to the chests and cylinders when the 
pistons and slide valves are working with the steam shut off.—Jot 
wih, 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carviages, Carts, 
Harness, £0, 

2069. J. Bowker @ad J. Ivens, Chowbent, Leigh, Lancashire, ‘‘ Replacing on 

the tine of rails of metals, engines, tenders, §c.’"—Dated 27th June, \868. 
This invention consists in the application, adaptation, and construction of 
certain apparatus which the inventors call slips. They construct these slips 
by preference of w ht iron plates, and form each slip of two inclined planes, 
which embrace the rail on both sides, one inclined plane being on each side 
of the rail, and the two being connec’ across the top of the rail. 

These slips are used in pairs, One on each rail, they being made right and 

left-hand, and are formed of the shape of the letter V, which flanges on each 

side to guide the wheels of the engine or other carriage. These slips are like- 
wise furnished with points or guards to guide the wheels directly on to the 
rail. The or carriage being brought contiguous to the rails, it is drawn 
up the ne sien yw hich action it is at once placed thereon in its proper position 
—Not proceeded with 


so 3. ‘Raxnann and W. R. Cuans, Batiersea, “ Carriage to be impelied 
the manual action of "— Dated 20th June, 186%. 


by passengers. 
This invention relates to the construction of a carriage capable of being 
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to the screw propeller a compound 
the shaft on which it is mounted, 


juced by continually changing 


1868, 
This invention consists in i 
motion consisting of a rotary Boe sage § 
and also a rocking or sculling motion the 
le of the propeller blades with the axis of the longitudinal shaft. To this 


end the boss of the propeller, instead of be keyed pwn and immov: 

on the shaft, is connected therewith by cost pn on whic! eet 
being made to rock while the shaft rotates. T 

on its crosspin is effected by means of a crank or eccentric motion 

from the main driving shaft, and im to the boss or sleeve shaft, which is 
made to slide to and fro onthe propeller shaft, and is connected by a pair of 
rods to the boss or arms of the propeller. : 


2102. W. Brookes Chancery-lane, London, “ Electro-magnetic railway brakes.” 
A communication.— Dated \st July, 1*63. 

This invention is not described apart from the drawings. ‘ 

2109. H. H. Hewson, Parliament-street, Westminster, *‘ Railway wagons 
trucks.” — Dated 2nd July, 186%. 

The patentee claims means whereby the body or superstructure of a railway 
wagon or truck is constructed separate from the under framing, and is so sus- 
pended or supported therefrom or thereby, or from or by parts fixed to the 
under framing, that the body shall be capable of more or less free cnd motion 
relative to and independently of the under framing. 


oa A. F. Roserrson, Bedford-square, London, “‘ Carts.” —Dated 2nd July, 


86%, 

This invention relates to devices for elevating the forward end of a laden 
cart when descending an incline, in order to relieve the back of the beast by 
throwing more of the load upon and bebind the axle, and also to devices by 
which such apparatus is made to act in unison with a brake upon the wheels. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

2070. J. Tyson, Spark Bridge, near Ulverstone, Lancashire, ‘* Machinery used in 

the manufacture of bobbins.”"—Dated 27th June, 1868. 

This invention has for its object the roughing or forming the blocks from 
which to manufacture bobbins, and the. boring such blocks at one operation, 
which the inventor effects ~ | means of a tubular saw, having a revolving and 
reciprocating motion applied thereto, so as to pass along or through a block of 
wood held in position by a toothed instrument. Inside the tubular saw, and 
advancing therewith, is a boring bit, so as to bore a hole through the centre of 
the biock at the time the tubular saw is forming the outside thereof. The 
block is removed and another is advanced and pressed to the toothed instru- 
ment above mentioned hy means of weights. and held there until traversed 
by the tubular saw and boring bit.—Not proceeded with, 

i eeesnemm, Manchester, ** Thread-polishing machines.” —Dated 2th 

‘une, e, 

_ This invention consists in the application of thread-polishing machines of 

improved self-acting spreading motions for laying the threads side by side on 

the rollers, instead of by hand as at present, and in an improved self-acting 
arrangement for giving the required tension to the threads on the rollers. 

2081. W. Baxter, D. Wantne, and J.8. Woorer, Bradford, “ Apparatus 

Jor drying textile fabrics.""—Dated 29th June, 1868. 

This invention consists in the construction and use of apparatus for the 
purposes set forth, comprising a series of metal pipes connected together in 
sets, forming. grated platforms of shelves arranged in tiers one above 
another, either fixed or movable, and so that steam, water, or air may circu- 
late therein, and may be endorsed, or not, in a room or chamber for air to be 
forced or drawn through them when used for drying rags, fabrics, or fibrous 
b i d in the liquid when used for heating, cooling, and 





or 

evaporating the same. 

2082..R. SHaw and J, Ciayton, Higher Walton, near Preston, “ Looms.”— 
Dated 19th June, 1868. - ’ : er 

This invention relates to the yarn beam and weighting motion of the loom, 
and consists in improved modes of suspending the beam by the yarn for the 
purpose of causing the beam and yarn upon it to act as a weight for weighting 
the yarn and keeping it at its proper tension. 

2035. C. E. Brooman, Fleet-street, London, ‘‘ Apparatus for bleaching or 
lixiviating fabrics or skeins.”"—A communication.—Dated 29th June, 1868. 

The object of this invention is the construction of a bleaching or lixiviating 
apparatus with conti irculation and p The essential feature is 
the employment of a lift, rotary, centrifugal, or other description of pump, 
placed either outside or inside the bleaching vessel. 

2087. C. E. Brooman, Fleet-street, London, “ Manufacture of shawls, dc.” —~A 
communication. — Dated 29th June, 1868. 

This invention consists in a particular manufacture of shawls in imitation 
of embroidered or figured Indian shawls, which shawls can be made of the 
weight of ordinary Fre..ch shawls, and lighter than Indian ones _For this 
purpose the patentee employs only one warp for the fringes for the ground, 
and to connect the wefts on the right side, and on the reverse side he uses 
another and thicker warp which forms the design only, and 1s never employed 
in the body of the fabric. It is this colour warp working in a reverse manner 
to that of the wefts which is the chief feature of the new shawl, and which 
gives it the appearance of a figured Indian shawl. 


2110. W. Dean and R. Anprew, Derby, ‘‘ Apparatus employed for stopping 
a upon the breaking of the weft thread or threads.” —Dated 2nd July, 
a, 


The improved machinery or apparatus is applicable to looms for weaving 
elastic webs, ribbons, fringes, or other narrow fabrics. In the improved 
machinery or apparatus a wire is used at one or both selvages of each breadth 
of fabric made in the loom; each such wire is secured to a rocking lever at 
or near the centre of this lever, which lever has one of its ends inclined at its 
top side, and pointing inwards towards the batten of the loom; the point end 
of the or ee slightly upwards at such times as the unbroken weft 
thread or th $ press upon it, but when either weft thread is broken the 
inclined end of the lever is depressed by its own weight, and while so de- 
pressed a reversely inclined piece of iron or other metal secured to the batten 
slides upon the incline of the rocking lever, thus elevating the outer end of 
the lever, which raises an arm secured to a rocking shaft, and on this rocking 
shaft is also secured a catch lever, which takes into a catch, or slides by the 
side of a boss or its equivalent, either of which is secured upon the hand rod, 
or its equivalent, of the loom which throws the driving strap from one pulley 
to the other; the arm on the rocking shaft being raised, the catch lever will be 
thrown out of the catch, or clear of the boss on the hand rod or its equivalent, 
leaving such hand rod or its equivalent free to be moved, so as to throw the 
driving strap from the fast —T on to the loose pulley, and thus stop the 
loom. The rocking shaft which carries the lever and catch lever lies in 
bearings upon the lower side of part of the front framing of the loom, and 
the hand rod or its equivalent slides in bearings in the front of the framing 
and is provided with a spring which operates upon the rod when the catch 
lever is moved clear of the above-mentioned catch or boss. 

2120. A. M. Cuarx, Chancery-lane, London, “ Preparation of flax, hemp, jute, 
é&c.""—A communication. — Dated July, 1868. 

This invention consists in the production of threads from short staples 

instead of from the long fibres hitherto employed. 








Class 4—AGRICULTURE: 
Including Agricultural Engines, Windlasses, Implements, Flour 


2018. D. Feuper, Berwick-on-Tweed, ‘* Thrashing machines.” —Dated 2nd July, 


1868. 

This invention consists essentially, and icularly under one modification, 
in making four or other number of longitudinal, angular, or spiral rows of 
short tapered pins or teeth, projecting nearly radially at intervals across the 
surface of the beating and stripping . by preference formed of malleable 
cast iron, in one piece, with their stripping bars screwed or otherwise secured 
to the drum at regular intervals round its circumference. ‘These pins, teeth, 
projections, or rubbers—which may be of a round, elliptical, or other suitable 
section—work within grooves or recesses of nearly 


2095. J. H. Banxs, Knutsford, Cheshire, “Constructing buildings.” —Dated 
29th June, 1868 vas 





pt nee Bch mpi mung oped a flange are bolted joists that are suffi- 
ciently long to go across building to be attached ‘to the standard on the 
; of using iron boxes to receive the 


uses iron back which have this advantage—that they 

enable him to attach the ins to the. princi in the cepted 
manner, and fully com: for the m: al taken out in morticing and 
them, and f r renders their position in relation to each other rigid 

and perfectly secure; also one side of the ridge box to principals of roofs he 
a as in the case of the shoe on the upper part of the 
8 e manner he proposes of ventilation is by fixing small exhaust 


rs: w. Soon, Wellington Quay, Northumberland, ‘‘ Kilns.” —Dated 30th 


‘une, b 

This invention is not described apart from the drawings. 

2111. J.:D. Prnrotp, Rugby, Warwick, “ Appargtus for making bricks, tiles, 
é&c.” — Dated 2nd July, 1864, 

These improvem2nts embrace the lubrication of the moulding orifices and 
the pressing rollers of the apparatus (or some of them) and the surfaces (or 
some ofthem) of the compressing chamber, or place where the squeezing takes 
place, with oil, water, steam, or other lubricant ; also the construction of and 
adaptation to the apparatus of cheeks or scrapers which may be at, to, ornear to 
the orifices, and of rollers in or partly forming the compression chamber, such 
cheeks, and the surface of such rollers, being of porous material, or semi- 
porous or non-porous material, such cheeks, scrapers, and rollers, or parts of 
them, being movable and adjustable, if desired, to any dimensions required ; 
also, when the compression chamber and dic is formed with horizontal and 


vertical rollers, the adaptation of an adjustable or fixed upper, and an adjust- | eeegeg 
or thereof lying generally | 


able or fixed lower plate or plates therein 
ly, ornearly so. Further, the improvements embrace the construction, 
of the com ; chamber, orifices, dies, rollers, and plates, wholly in one 
or more 6, as may be found convenient, of blue lias clay, Ransome’s 
patent stone, terra-cotta, wood, perforated ‘or louvre-fashioned metal, or other 
porous or semi-porous material, suitably formed to hold or receive lubricating 
matter if desirable. And with reference to cutting the expressed clay or 
material into bricks or pieces, the invention embraces the causing a folding 
cutter or divider to travel with the clay during the action of cutting or divid- 
ing, and so that it may be returned to its norma] jitions all without stopping 
the expressing action ; also the mechanically driving the carrying bands or 
rollers for receiving ‘and ‘carrying forward the clay as delivered from the 
orifices by oF from the motion of a cutting wheel such as the “‘ Rugby” 
brick 
change wheels for varying » The invention comprises many other 
features, a description of which we cannot give space to here. 
2123. J. H. Jounson, Lincoln's-inn-fields, London, “ Construction of bridges.” 
—A communication,— Dated 2nd July, \863. 

This invention relates to a method of constructing bridges, whereby the 
temporary fram k’ or, scaffolding ordinarily employed to support the main 
structure during the progress of the work is dispensed with, and consists, 
mainly, in the use of twoor more levers proj d from the opposite sides or the 
spaces to be spanned, and meeting in the centre, each lever being composed 
of a series of superposed layers, and each layer extending a certain distance in 
advance of the one immediately below, thus increasing by so much the pro- 
jection of the lever. 











Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
oe” R. een Gillingham, Kent, “‘ Breech-loading fire-arms.”—Dated 27th 

une, 


This invention consists in certain improved combinations and arrang t 
of mechanism in the construction of breech-loading fire-arms in which central- 
fire ammunition is employed. , The details of the invention are voluminous. — 
Not with. 

2077. W. C. Stirr, Birmingham, ‘‘ Breech-loading fire-arms and ordnance.” 
—Dated 27th June, 1868. sites : 

These improvements have reference to breech-loading fire-arms in which 
a sliding plug or closer is employed for suns and closing the breech. The 
improvements consist, First, o making opening at the top of the breech 
chamber, or shoe, through which the cartridge is introduced into the said cham- 
ber in the following manner : - The inventor makes the said opening of a length 
about equal to one-half the length of the cartridge, and the front part or end 
of a breadth equal to the diameter of the fore part of the cartridge, the rear end 
of the said opening being made of a diameter somewhat greater than that of 











2076. R.Saxrru, Islington, “ Preventing the fouling of tron and other ships 
bottoms.” —Dated ‘ 


com. 
posed are as follows:—Sulphur, resin, and fish or other oil, in about equal 
proportions. For. resin, raw turpentine or pitch may be ed if 
desired. The above ingredients are mixed together by heat, and are reduced to 
a plastic mass, with which the pipes are completely filled.—Wot proceeded with. 


. W. R. L Southampton-buildings, Chancery-lane, London, *“ 
nage ~ wating audtenning the vapour of naphtha.” —A pone ht ma 


Sor generat ic 
—Dated 29th June, 1868. 

This invention. relates to an apparatus for cooking and similar 
which is heated by burning gas or vapour uced from petroleum, tha, 
benzine, or other inflammable liquids, which gas ismingled with the vapour 
of water, and with atmospheric air at the time-of combustion..~ — 

2090. G. GLoveR, Pimlico, London, “‘ Apparatus for the combustion'of naphtha,” 
—Dated 30th June, 1868. 

In the burning of naphtha, benzole, and similar liquids, it is desirable to 
have a ready means of regulating the amount of wick exposed above the 
wick tube. For this purpose the inventor forms the outer tube capable of 
sliding on the wick tube, and of rising above that tube.’ When the wick tube 
is surrounded by another tube of glass or other matter representing a candle, 
he forms the apparatus with a socket to admit of the lower: portion of such 
outer tube sliding thereon to an extent corresponding with the extent of 
adjustment which may be desired at the upper portion thereof.—Wot pro- 

with, ot 
2112, J. E. Poynter, Glasgow, and T. L. Parrerson, Greenock, ‘‘ Manufac- 
turing saltpetre.”— Dated Ind July, 1868. 

This invention has for its object the manufacture of saltpetre directly —with 
ultimate recovery of the iodine and bromine—from kelp, seaweed, charcoal, 
or other residue of the decomposition of seaweeds by heat.—Not proceeded 


| 2116. J. B. Greesoy, Gateshead, Durham, “ Production of sulphate of lead.” — 


| 


ines,:including also application of friction arrangements, and of | 


| 
| 
| 
| 


| 
| 
| 


Dated 2nd July, 1868. 

This invention consists in obtaining a sulphate of lead by decomposing a 
solution of chloride or muriate of lead by means of a solution either’ of~sul- 
phate of soda, or of sulphate of magnesia, or of sulphate of iron, or' by means 
of a mixture of sulphate of soda and sulphate of magnesia in solution.— Wot 
proceeded with. : “ 





Class 9.-ELECTRICITY. : 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic : 
2154. T. Lawson and E. G. Frrron, “ Hackling, &c.”—Dated 7th July, 1868. 

The First improvement refers to hackling machines, and consists in running 
the sheets over three shafts to cause them to run lighter. It is usual to run 
the sheets of hackling machines over a shaft at the bottom having drums on, 
varying from Sin. to 12in. diameter, and over a shaft at’ the top as small as 
convenient, say, 2in. to 24in. diameter, in which case the sheet béars heavily 
on the top shaft. ‘To lessen the friction or strain on this top shaft they .intro- 
duce a third shaft ‘ith a pulley or a drum on, to redtice the friction or bite of 
the sheet, and cause the machines to run easier... The Second improvenient 
also refers to hackling machines, and consists in applying a stripping miotion 
to the sheets or hackles, a compound motion consisting of a crank or 


| eccentric, and a rocking shaft through which the shank or stem of the con- 


necting-rod passes. ‘lo’the end of this shank is attached the stripper, which 
has a backward and forward as well as an up-and-down motion, to si the 
shackles. The Third improvement relates to combing machines, and consists 
in using one or more rotary nippers mounted on discs or plates in combination 
with an ordinary head of spiral or screw gills and fallers. The rotary nippers 
are arranged to open and close like a pair of tongs or pincers, are placed 
on shafts or axes. The shafts are supported in grooves or ae ae 
discs, and are free to move in eccentric grooves or on cams. The. disc 
revolves on a shaft with cams fixed on it; these cams cause the nippers. to 
open at the proper time as they revolve round them, holding and a 
tufts of tow or other material as desired. As the rotary nippers approach the 
head of fallers to take a tuft they move forward by means of the ecceritric 
grooves on the discs, and are closed by the cams on the cam’ shaft,.and hold 
the tuft while the rotary motion of the nipper. draws it out of the faller pins. 
To clean the end of the tuft before the rotary nippers take hold of'it, there is 


| fixed between each pair of nippers a small roller covered with pins or cards, 


the rim of the cartridge. In introducing the cartridge it is held in an inclined | 


position, the ———_ end being highest. The base of the cartridge is intro- ° 
into 


duced e rear end of the o , and the cartridge pressed backwards, 
until the projectile or fore end falls into the breech chamber. By the pushing 
home of the sliding plug the cartridge is pushed forward to its place in the 
barrel. When self-consuming cartridges are employed no extractor is required, 
but, when metallic cartridges, or cartridges the cases of which require to be 
extracted after discharge are employed, he uses an extractor which with- 
draws the cartridge case -by its rim. In order to remove the extracted case 
from the breech chamber or shoe he employs the ar constituting 
the second part of his invention. The improvements consist, Secondly, in 
making, onthe under side of the breech chamber or shoe, an opening nearly 
equal in length to the case ofan exploded cartridge. The said opening is 
situated at the rear end of the said breech chamber or shoe, its front end 
approaching, but not being quite under, the rear end of the opening at the 
top of the said breech chamber hereinbefore described. When the cartridge 
case has been withdrawn from the barrel by the extractor, and is brought 
over the said opening, the weight of the base of the said case causes the front 
end to tilt up, and the case then falls from the said opening. The improve- 
ments in cartridges for breech-loading fire-arms consist in so connecting the 
projectile with the part containing the powder that the cartridge shall be 
flexible atthe junction, On introducing the cartridge into the breech chamber 
itcan bend. at the said junction, and thus permit of its introduction at a 
= r opening in the breech chamber than when it is rigid.—Not proceeded 
with, ~ , 





2096. A. M. Cuarx, Chancery-lane, London, “ 
cartridges.” —A communication. —Dated.30th June, in63. 
This invention consists, First, in a mode of cocking the gun during the 
act of loading. §S dly, in the employ of a spring striker for produc- 
ing a more powerful blow than can be obtained by a spring which is cocked 
or put in tension by the hand without the aid of a lever. Thirdly, in so 
enclosing the striking parts.as to prevent the admission of dirt or matters 
which might impede their action. Fourthlv, in obtaining a perfectly gas- 
tight joint by means of a non-metallic cartridge of this invention. Fifthly, 
there is po cartridge case to be extracted after the discharge. Sixthly, the 
breech-closing.and striking mechanism. is always preserved in a serviceable 
condition. Seventhly, the breech-closing plug is deprived of any 
requiring renewal from wear. Eighthly, the breech-) fire-arms of this 
invention may be readily ada for firing and extracting metal cartridge 
cases. Ninthly, in the application in the latter case of an improved extractor 
for withdrawing metallic cartridge cases, or cases with metal ends. The 
invention is not fully described apart from the drawings. 


Class 7,-FURNITURE AND CLOTHING. None. 


ing jire-arms and 





, ** Extrication and conden- 





2072. W. F. Deans, near Bolton, “ Obtasning oxide of manganese.” 
—Dated 27th June, 1868. ' : ‘ 
Under one process the i takes the residual still liquor of the manu- 
facture of chlorine and conveys it into a- .closed _vesse 
carbonate of lime, and _ evolves carbonic . The said carbonic 


acid gas is led by a gha ‘* 's ’.or other furnace, and 
heated t isola apenas ‘ peated carbonic acid gas is con- 


to the required tem 5 
ducted into another strong vessel containing neutralised still liquor. Thesaid or riyer, or lake, w! 


which revolves on its own axis, and is fixed on the discs or plates which sup 
port'the rotary nippers. In order to hold the fibres while being cleaned or 
dressed by the revolving roller, a pair of nippers are used and placed ‘in’ front 


of the head, as close to the fallers as convenient; the bottom ‘ni is* fast, 
| and the top one-is made to move or slide up’and down, act a lever 
| and a cam placed on the back Before the rotary nippers hold 
these nippers at the front of the head have ceased to hold, and the tuft is free 


to be drawn through the pins on the faller bars by the rotary nippers. The 
long ends of the tuft are made to pass one or more rollers or sheets covered 
with pins or cards, so as to hackle or dress the stick or tuft. As the nippers 


| revolve and further advance, the stick or tuft is deposited upon a travelling 


| this coating may be.covered, or what is 





comb, and drawn off by drawing rollers ina continuous sliver. The rotary 
nippers may revolve at an uniform speed or otherwise, so as to move slowly 
whilst taking hold of or depositing a tuft. 
2160. T. J. Mayauu, Rocksbury, U.S., “‘ Telegraph cables.” —Dated 8th July, 
1868. 
This consists chiefly, First, in the method of ducting wires 





the 
' of the cables with insulating compounds and materials ; Secondly, in the 


application to such cables of an exterior casing of vulcanised india-rubber, 
gutta-percha, or a bination of both subst ; and, Thirdly, in a novel 
compound or combination of india-rubber and gutta-percha, with. other 
ingredients, to form the exterior casting. . The conducting wires of the cable 
may be coated in the usual manner with india-rabber or gutta-percha, or 
substances combined, or compounds of the same, with other materials, and 
i hnically te! frictioned, with a 
solution of the same substance or compound. In this condition the cable will 
serve for all ordinary purposes as a land telegraph cable, but for use under some 
circumstances it may require additional protection, which is secured by the 
application of the improved protective covering over the cloth wrapper, which 
is prepared in the following manner :—Upon a sheet of cotton or other fabric 
a layer of pure rubber is spread, dissolved with phine or other solvent. 
Over this rubber the vulcanising substance or compound is applied, which is 
then cured or vulcanised in the ordinary manner. The following compound 
the patentee has found suitable:—One pound of Para rubber, one pound of 
gutta-percha, one .pound of zinc, two -pounds of pineclat, oop quarter of a 
pound of sulphur, one half pound of shellac, one pound of French chalk, 
and two ounces of white resin. This compound should be cured or vulcanised 
for about two and a-half hours at a’ temperature of about 250 deg. Fah., but 
these proportions, as well as the number of hours and degrees of heat,’may be 
slightly varied without affecting the result. The cloth or fabric is then 
removed fromthe vulcanising sheet, its removal being easily effected by 
wetting the same with hot water, camphine, or naphtha, and peeling it from 
the sheet. The vulcanised sheet, either before or after the removal of the 
cloth, is divided into strips of the proper size to suit.the diameter of the 
cable, and is wrapped over the same. The surface of the rubber from ,which 
the cloth is taken is adhesive, and the overlapping ends are thoroughly 
secured = ow nay pen one When the cable is to y type for Ke ——_ 
or ocean telegraph it necessary to strengthen same use 
wire ro or plaited or twisted fibrous materials, or other substances 
ordinarily employed in the construction of such’ cables. Over this wire or 
en eae material the protective covering as above described is 
applied. : 














Class 10.-MISCELLANEHOUS. 
Including all patents not found under the preceding heads. 

2055. T,Winpen, ' Liverpool, “ Marine chain stoppers.” —Dated 26th June, 1868. 

This i tion relates to impr in the construction of that class of 
marine chain stoppers known as elastic stoppers, in consequence of 
parts thereof yielding or giving when the c' or cable is drawn “taut,” 
consists, First, in the employment of one or more 5) s of a novel construc- 
tion placed between the fixed or movable frames. ese springs are made of 





uf 


| india-rubber or other elastic gum, and each one in form resembles the frus- 


| trum of a hollow cone. Secondly, in 


on the movable frame 


employing 
| eccentric and lever to raise and lower the “ catch bit.” : 


| 2061. L. Tuomas, 
shore for the 


, London, *‘ Apparatus to be used along- 
distillation of pure water from salt water.” —Dated 26th June, 
1868. : ; 
This invention consists, First, in so constructing condensers that can be 
placed (and the so of them) right into or under the water of the 
they may be used. Second *y, in’ dispensing with the 
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and the intervening district. It may almost be s 


application of iron .for .ev of construction is 
pease cane Taney e Mifloulty of .. the 
surface from rust. No method has. yet been adopted 


which is ab once so cheap, so effectual, and so 
as wulvanising, and the works in which that process is. carried on 
have very rapidly increased. To galvanise iron it is immersed for 
a certain period in.an acid to cleanse the s after which it is 
dipped into a bath containing zinc and tin melted. In this salts 
of ammonia, are thrown, which operates on the metal as a solvent, 
and enables it to be more evenly distributed over the surface. 
From this bath is given off a dense, pungent, white-coloured 
~aoms which is heavy, and, especially in damp weather, spreads 
and becomes offensive. Complaints have*been made of these 
vapours, and various plans have been adopted for the purpose. of 
preventing the vapours from passing into the atmosphere, but 
without success. The Wolverhampton Corrugated Com- 
pany have adopted a pian, for which they have secured 
Lavage eo which is.found very effectual, and with 


which Baker, inspector of factories, expressed _his 
satisfaction when he lately saw’ it in “operation. The 
top of the bath in which the process on’is surrounded by a 


flue which forms a projecting lip, and from this runs one or more 
iron pipes <otaaunlostion with a powerful’fan worked by a steam 
engi From the fan elange flue extends to a furnace, which in 
this case is used for ann g the sheets or articles gulvanised. 
The fan, by creating a vacuum in the pipes —which extend from it 
to the bath—causes a strong current_o! pn’ ame the surface 
of the bath, which drives the vapour into the flue, down the pipes, 
and from the fan to the furnace, where the vapour is entirely con- 
sumed. So remarkable was the change in the workshop when the 
process was applied that the men jocosely said that they had now 
gob to work in a our, and suggested its being papered and 
| tering The patent embraces the application of the process to 
all baths employed in coating metals, and the patentees are trying 
experiments with a view of condensing the vapours so as to utilise 
them, instead of, as at present, consuming them in fires; The main 
object in view, however—that of get id of the nuisance com- 
plained: of—has been effectually accomplished. ‘ 

The Bank and financial and other companies in this district are 
holding their meetings. They show that a quiet but steady trade 
has been done, 

The Rolling Stock (Wolverhampton) Company again divide at 
the rate of 12'per cent. per annum. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tug Inon TRADE: The Improvement Pursuing a Steady Course; 
The Rail Mills Kept Fairly Going : Anticipation of a Consider- 
able Amount of Business being done at the Leading Fatabli 
ments: Oni States, British America, and South American 
Orders, Now in, Course of Execution: Large Quantities of Rails 
Awaiting, Shipment at the Local Ports; Heavy Supplies to be Sent 
to. Peru: Little Variation in the Home Trade—TuE Pic Iron 
TRADE—TINPLATE TRADE: Greater Firmness in Prices—Tue 
SreamM Coat TRADE—RE&TIREMENT OF THE CONSULTING MANAGER 
FOR THB Eppw VALE CoMPANY—RUMOURED CHANGES IN THE 
MANAGEMENT OF THE CaRDIFF Docks—LocaL Rartine Case 
IN. TEE CourT oF QUEEN’S BENCH—SHIPMENTS OF COAL FOR 
THE Past THree YEARS AT THE SouTH WaLEs Ponts, 

TH® new year inaugurated a decided improvement in the iron trade 
of this, district, and it is satisfactory to find that i arisen 
to check the same, which is pursuing a steady onward course, and 
before many months have maped there is every probability of the 
trade attaining a position similar to that which it enjoyed previous 
to the disasters. of 1866 and 1867. The rail mills at the leading 
ironmaking establishments are kept fairly going, and the number 
of large contracts:in the market raise expectations of a considerable 
amount of business being done at the various establishments in this 
district, and affording full employment to the hands engaged. 
These opinions are considerably strengthened from the fact thatthe 
to. and French worksare likely to beactively ay my Se for some 
li time to. come in manufacture of rails for Russian and 
H railways, and which will prevent. any very keen com- 
petition with makers in this district for the large contracts uow in 
the market, The orders now in course of execution ave principally 
for the United States, British America, and South American 
markets.. Large quantities of rails are now lying at the lecal ports 
walking theamieel o vessels to convey them to their destination, 
and, at the Newport docks there arevat the present time not less 
than, 60,000 tons waiting to be shipped, being a much larger quan- 
tity than ever before known, and there,is no room left for, stowing 
more until a few clearances have been made,. None of the 

4} named is makers’ stock, the whole being ordered, by 
nited and South American houses. Rails are also 

manufactured for Peru, and some heavy supplies have to-be sent 

to, that country. There is little or no variation to note.in the 
home.demand, but og on restoration of public confidence in 
rep ennencpeiedaen ins ieee ieee ait 
large raat no very ate. ‘ ly 
for exportation to the continental markets, Stocks of pig iron are 
now reduced, and makers readily obtain full list quotations 

for best brands. f 

The tinplate trade is considered.in a healthy state, the mills in 

the district being fairly ampleped, isms makers anticipate some 

good. orders.to Rogie: ensear buyers forthwith. Last 
nabs as to the advance of per box 
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insisted upon rating the railway company on the annual value of 
the tolls and dues they recei of course protested that it 
was i to rate ee ae eos 
use of another but they were met the Mersey Docks 
case, and told that they were apder the old and loded fallacy as 

beneficial occupation. They urged that the uis of Bute, 
who received the ought to be rated; but- they were 
told that he could not be ra as he was not’the ocoupier; and 


teable, 
they appealed to see if, indeed, the Mersey Docks case put them 
in the position of being rated for profits which they 
for some one else, ‘The court reserved their judgment. 

Little if any has been made in the inerease: of ship- 
ments of steam from the South Wales ports, but this ina great 
measure is attributable to the depression which has prevailed for 
so long a period in commercial circles. The following are the 
figures for the past. three years :— 


Exports or STEAM Coat, 
1866, 1867. 


1868, 

. ‘ons. Tons, Tons. 
Cardiff .. e+ =1,837,16L .. oe 1,966,097 ., 2,099, 707 
Swansea * 0 596,826 .. 527,494 583,218 
Newport 876,072. 325,658 339,238 
Llanelly “- 138,709 .. 158,652 128,737 

SuHipments CoasTwise. 
1866, 1867, 1868. 
Tons. ‘ons. Tons. 
Cardiff .. $87,353 .. os) 876,957 ,. «+. 819,183 
Swansea 265,653 2. oe 296,493 2 oe 247,335 
Newport 628,405 .. «. 749,205 .. ». 643,472 
Llanelly e 201,620 .. .«- 209,806 .. .. 181,790 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. 

Tur Norru-Eastern Drstator: The Cleveland Troi Trade: 
Sleepers for Colliery Railways; North-Eastern Railwiy: The 
Nevada (s.)—StNneuLAR ACCIDENT TO ENGIN&S—STATE OF TRADE: 
Sheffield : South Yorkshire MANCHESTER, SHEFFIELD, AND Liv- 
COLNSHIRE Rattway: Train Mileage—TueE ‘Cotton TRADE AT 
PresTON—MANCHESTER STEAM BOILER ASSURANCE ASSOCIATION 
—SMOKE CONSUMPTION AT SALFORD. 





THE aspect of the Cleveland iron trade continues favourable, 
Iron shipbuilders are obtaining some additional orders in the 





northern district, and the makers of aie plates are kept fairly at 
work. Most of the other branches of the mallable iron manufac. | 
ture are, however, rather dull. The ironfounders are pretty. well 

employed, and some large contracts are stated to have been re- 
ceived for pipes. The marine engine and boiler-makers are stated 
to be fairly off for work, The number of furnaces in blast in the 
Cleveland district is 85, and there are 55 out of blast. Messrs. G. 
Hopper and Son, of the Britannia Ironworks, near Fence Houses, 
are fatroducing a Belgian patent for iron sleepers for colliery rail- 
ways. The invention in question provides, instead of a wooden 
sleeper with cast iron chair, a sleeper and chairs in one piece of 
wrought iron. Messrs. Hopper and Son are stated to re- 
ceived trial orders for the new description of sleepers from nearly 


every principal colliery in the northern coal-field. There is now 
little doubt that the brea nt tn pang renee J Com- 

TO! to concen large work, s as repairs, 
jan Bs &ec., for the entire system of Gateshead ; this 
measure is expected to secure an im t reduction in the work- 
ing <xpeneee. The directors of the North-Eastern are also, it is 
said, about to exercise their running powers over the North British 


Railway, and to work their trains over 
Newcastle to Edinburgh without using No 
It is stated that the directors of the Blythe and Tyne Kailway 
completed an extension of that line from North Seaton to 
New On Saturday the iron screw steamer Nevada, built 
by the Palmer Iron Shipbuilding Company (Limited), of Jarrow, 
for the Liverpool and Great Western Steam Shipping Company, 
and intended to trade between Liverpool and New York, was taken 
out of the Tyne dock on her first trial trip, The Nevada is 340ft. 
in length by 43ft. and 28ft., and ‘the romietere? burthen is 3000 
tons. The ship is buil “*fush,” the ex ae gen Ret 
and unbroken appearance. The engines, which are 
ng surface i are of 
440-horse power nominal. e cy s are 63)in. in diameter 
and 4ft, stroke, The boilers are two in. n' , but are each 
double in themselves. The boilers, which fire from two sides, have 
sixteen fires, with a heating surface of 10,400 square feet. The 
Nevada attained on her trial trip an average of speed about 
twelve knots per hour. ‘ 
The machinery -in the mill of Messrs..Martin and Johnson, at 
Bolton, is worked by two 50-horse power engines. ('n Friday 
afternoon their speed had been slackened during the payment of 


whole distance from 


rth British rolling-stock. 








the workpeople, when by some means or other it greatly increased 
again. ere the stopped one of the segments 
of a fly-wheel weighing 29 owt. flew und travelling a distance of 
20ft, struck the spur-wheel of. the @ terrific crash 
following, and the segments being sca ut in-every direc- 

so that damage was « ‘to t 000. 


one apes ea ol Soh td sa 
BI wherein grineare ral 
PR the b oo 
y,. and, 


flag den merch il the rei i “a 
Although oe or te : uth Yorkshi 


are not 


ii 

















“here 









do 
8, which now recur, on an average at t 
Secieliand dete deadete toataaie lives per annum. 
experience er en eer a ee ete ee tee 
and: ear) % ; Sun 
ford Town Hall on Monday Mr. W. Bai 
Canal Bank Ironworks, Pendleton, was 


for allowing one of the chimneys on his premises to send 
pa ad @ quantity as to be a nuisance. 


institute proceedings against the 
which ‘the smoke passed to the chimney had an imperfect a 
of oxy, If there were plenty of heat and a portent supply of 
air tion would take place, and there would be no smoke, 
Mr. Brockbank, of the firm of Carrick and Brockbank, iron mer- 
chants, Manchester, stated that he had examined the defendant's 
works, and for the class of work done he considered there was not 
better arrangements for the consumption of smoke than that em- 
ployed. Mr, Trafford said the question was whether the defen- 
dant was tobe permitted to continue making iron at a low price to 
ance of the whole neighbourhood, or whether he should 
be com to adopt a more expensive process. e m: 8 
were. of the Jatter opinion, It is understood that the case will be 
carried into the Court of Queen’s Bench. 
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BREAKFAST.—Epps’ Cocoa—GRATEFUL AND CoMFORTING.—The 
very agreeable character of this ion has rendered it a 
favourite. oo — ae water or milk. 
solely ames i Chemists, 
London ; snd dold by the teohe all parts, in }Ib., §1b.; and 1 1b. 
packets, tin-lined and labelled.—Apvr.] : ‘ 
THE UFACTURE OF WATCHES AND CLocKs,—A most interest- 
ing tive little work, describing , but with great 
the rise and progress of watch and making, has 
ghee published by Mr. J.. W. Benson, of 25, Old Bond-street; 
Lndgate-hill, "fhe book, rn ll se ag aor see ge 
e w is a 
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will-ever be altered; and the 
future development of the 


iron en ag bags wee 
apparently depends as mu 
- ever on the adoption of 
inventions startling in their 
character—little, if at all, on 
minor improvements in the 
mere details of manufacture. 
The adoption of any new 
pad ae provided it be 
eminently su appears 
to be invariabl followed by 
two results. e first is that 
invention for the time is 
paral: Men stand b 
stunned, and looking at 
other ask, “How is it that 
this: = not a hing 
being done, is there anythi 
left fo do? The secondary 
result is a revulsion of 
feeling, and a determination 
not only to do something, but 
to do something still better. 
per ar 
train, t and o: 
the steam hammer, were each 
sufficient to stop for the 
moment all further develop- 





secondly, a saving in time of great importance; 

thirdly, @ saving in iron ; fourthly, a saving in labour ; 

and, ain Ginn quilty, qgninng ob eine 
process 





Consett line. The works 
were established more 
i ears ago, and 


furnaces, intended to uce 
pig iron only, from a clayband 
ore found in the neighbour- 
hood. The first owners were 
the Derwent Iron Company. 
The place next became the 
toed of the Derwent and 
onsett Company Limi 

and a few years since 

into the hands of the Consett 
Cuieey Limited, to whom 
also belong the Shotley Bridge 


works close by. he pre- 
sent company are 
owners, raising over a 


million tons of coal per 
annum, much of which is 
converted into coke and sold 
to general customers. There 
are in work four blast fur- 
naces, of which we give par- 
ticulars and sketches in 
another page. About 200,000 
tons of ore are converted into 
pig iron each year. There 
are three blast engines, two 
double* and two single mills, 
under one roof, and three 
single mills under another. 
Each double mill can turn 
out about 450 tons of plates 
per week, and as many as 
1300 tous of plates per week 
have been e when all the 
mills were at work. In addi- 
tion, there is a very fine rail 





ment of original ideas, but 
only for the moment. The 
reaction has only just fairl 
set in after the pause whic 
followed Mr. Bessemer’s 
spiendid innovations on all 
previous practice; and there 
is reason to believe that this reaction will j}be so remark- 
able, so energetic, and so effectual, that the iron manu 
of Great Britain, if not of the world, will undergo develo 
ments more wonderful in their results than any which the 
trade has yet seen. The most recent innovation is the Rad- 
cliffe process, which probably deserves at this moment more 
attention than any other which has been brought under the 
notice of the scientific world since Mr. Bessemer astonished 
the ironmasters of Great Britain by his experiments at 
Baxter House. Something has been written, and a 
deal has ag hg oe e — a about this 
new process, bu e is generally known about it, espe- 
cially in the southern districts. This want of ivforma- 
tion we propose to supply, and we write with the full 
conviction that what we have got to say will be found 
interesting, and will, perforce, claim attention from every 
one connected with the manufacture or use of wrought iron. 
Nearly a year has elapsed since the Radcliffe process was 
first brought under our notice. We were told that it con- 
sisted, simply stated, in welding two or more puddled balls 
into a homogeneous mass under the steam hammer. We 
looked on such a statement with doubt. .The weldin 
of puddled balls together in this fashion is not new, an 
we were perfectly aware that the process had not been at- 
tended with good results. The difficulty apparently lay in 
securing a good weld between the surfaces ex as 
they were to the oxidising influence of the atmosphere. 
At last evidence reached us which left no room to doubt 
that something really remarkable had been effected at the 
Consett Ironworks, near 3; and we resolved 
to visit these works, and see for ourselves how far 
the statements made coincided with ‘the truth. What we 
have seen we shall place here before our readers, 
leaving them to draw their own conclusions. 
prom Be Bae will be worth while to detail the ordinary 
m f producing a finished bar, rail, or sheet. As the 
cliffe process only deals with the conversion of pig iron 
-we need not trace the 


into finished bars, rails, or 
process further back than the introduction of the pig into the 
puddling furnace. Four or five hundredweight of pi iron 


constitutes a charge, and in converting this into 

about 22 cwt. of coal, are used per ton of finished iron. 
Lose gaye Air with the kind of iron produced, the 
quality of the coal, the skill of the puddler, &., but the 
proportion of coal to iron named is not far from the aver- 
age. The puddled balls, when made, are taken separately 








high quality of rail is required the puddled bar bloom is 
rolled into bars, which are again cut up, piled, re-heated, 
and rolled into the rail. The best plates are always thus 
produced, and in manufacturing superlatively mer- 
chant bars the process of cutting, piling, and re-heating is 
repeated a third time, The 
cutting and piling of puddled 
bars will cost about 2s. per 
ton, and at least 10 cwt. 
of coal ton of iron will be 
required for each re-heating. 
The finished iron—if the pig 
be good and all the pro- 
cesses carefully carefully car- 
ried out—will stand a tensile 
strain of about twenty-two 
tons per inch, with an elonga- 
tion of fifteen per cent, e 
fracture will be fibrous, and 
the material soft and very 
malleable. The least con- 
sumption of coal to produce 
one ton of such iron will be 
one ton for puddling and 
another for two re-heatings. 
Every timetheiron is put into 
the furnace it suffers loss by 
oxidation. It is very diffi- 
cult to state exactly what 
this loss will be, but it cannot 
be less than 5 per cent. or 6 
ight of the 
pile, and besides this there 
will be a loss of from 10 per 
cent. to 20 per cent. accounted 
for by crop ends — roughly 

10 cent. of iron 
is, ically wasted at each 
do well to bear these facts in mind, as their full realisation 
is essential to the comprehension of the character and advan 
tages of the Radcliffe process, which in effect does away 
with all piling, cutting, and re-heating, giving the 
finished bar or sheet direct from the puddled ball. 
The immediate advantages are, firstly, a saving of at 
least one ton of coal per ton of finished material ; 








mill now working on a 
heavy order for the Russian 
Government, and competent 
to make 800 to 1000 tons 
of rails per week. Besides 
these there are three puddling 
trains, 160 puddling furnaces, 
and pet a owe g furnaces of all ki ry . The —_ 

|possess, besides, ten locomotives, and they employ 
or Am the works and their colliery about 6000 hands. 
It will be allowed, we think, that a process worked with 
commercial success at such an establishment as this deserves 
no common amount of attention. There are many points, 
indeed, of no small interest about the place, and to some 
of those we have referred elsewhere. eanwhile, we must 
return to the Radcliffe process, from which we have 
wandered ae a little too far. 

On the 30th of January, 1868, Mr. James Radcliffe, general 
manager of the Consett Ironworks, patented the process 
now known by his name. The patent is numbered 321, 
and we cannot better describe the principle of the process 
than by using Mr. Radcliffe’s own words, quoted from his 
specification :— 

“*T first combine into one homogeneous mass, of suitable form and 
weight to form the required shape and weight when finished, five 
or any larger number of ordinary puddl balls of iron or steel, 
each of which usually weighs about 1 cwt., or an equivalent weight 
of puddled iron or steel may be taken direct from the dlin, 
furnace sufficient to form a mass of metal of the required an 
weight when finished by means of a powerful steam hammer, or 


out my improvements, the balls of iron or steel (or an 
equivalent weight of puddled iron or steel in one mass) are con- 
veyed from the pud: furnace or furnaces to the working, press- 
ing, or combining —, which may be variously constructed 
and arranged, but w. I prefer to be a po steam hammer 


is accumu- 
lated and dealt with in this way it is turned “ t+” and worked 
into one homo- 
or “‘bloom” of suitable form for the subsequent 

; and I will here remark that it is advisable to em a 
naar tnt thes te with an accumul: mass 
o! an equivalent weight (say, 


steel to my improve- 
ty tons in ne ae should be em- 


* The double mills are so called, not because of any peculiarity of con- 
from their large dimensions and great am, Soyo 
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for dealing with an accumulated mass of twenty ordi 
dled balls, or an equivalent weight of elles wentind se 4a 
in proportion.” 

In practice this process differs in one remarkable par- 
ticular from others intended to fulfil the same object in the 
same way. It has hitherto been the aim of ironmakers 
when welding two or more puddled balls together to bring 
out the iron old or well worked, and in th:is fact lies, in all 

robability, the failure of Mr. Radcliffe’s predecessors. The 
Shccm, under the hammer, quickly assumed a condition ap- 
proaching to that of wrought iron; the mass became indu- 
rated, the surface was oxidised, and great difficulty was 
encountered in securing sound welds. Mr. Bramwell’s 
criticisms on the process, already referred to in our pages, 
were justified by his supposition that Mr. Radcliffe’s process 
was identical with the attempts of others in this direction, 
In order to understand the true theory of the process, and 
to comprehend what actually takes place, it is absolutely 
necessary to see the thing carried out, and it will then be 
perceived that with ordinary care it is impossible to produce 
anything but a homogeneous mass. 
he details of the process as carried out at Consett, may 
thus be described. Six, eight, or any required number of 
puddling furnaces are each charged with four ewt. of pig 
Iron. ‘The fettling consists partly of pulverised hematite 
ore from Ulverstone, partly of a very rich cinder ob- 
tained from the first pile-heating furnaces in the rail mill, 
or from two furnaces specially employed in making cinder 
from small scrap. The iron is brought to nature as soon 
as possible, and the blooms are taken out while the iron is 
rt very young—as soon, indeed, as the balls will 
old together. The moment the iron is ready in a 
sufficient number of furnaces, the process of manufac- 
ture begins. A puddler takes a ball weighing about 80 Ib 
to an eight-ton double-acting steam hammer, shown in the 
annexed engraving. It is placed on the anvil and struck, 
first lightly, and then, as the mass becomes conisolidated, 
with more force. The cinder is expelled with considerable 
violence, and we have, at the end of twenty seconds, a flat 
cake of iron on the anvil perfectly quiescent. At this 
moment a second puddled ball is placed on the first. 
This receives, first a light, and then a couple of heavy 
blows. The hammer is raised for a few seconds, 
and then a curious actién takes place. The first and 


second blows apparently expelled most of the cinder, and- 


the mass, seemingly, tolerably solid, lies quietly on the 
anvil, but in a moment its surface rises like a cake of dough 
in a baker’soven. The surface seems to boil; little jets of 
flame sometimes start from the mass, and cinder pours ina 
torrent from every pore, flowing over the lump of iron, 
and running downall round. To what this peculiar action 
is due we cannot say. That this, in a sense, spon- 
taneous evolution of cinder is a fact we can testify from 
close personal observation. A few blows from the steam 
hammer again consolidate the heaving mass. Another ball 
isplaced onit;a few olows; a short pause. The rising of the 
mass and the flow of torrents of cinder follow as quickly 
as thought, and so the process is continued till eight balls 
are united. Then steam is brought to bear on the upper 
side of the hammer piston. The mass of iron is turned and 
re-turned, while the whole shop resounds with the sound 
of the hammer delivering blows with the speed of light- 
ning on every portion of the red-hot mass, which finally 
assumes the form of a homogeneous slab some 3ft. long, 
13in. or 14in. wide, and 8in. or Qin. thick. This slab is 
then taken up by a little steam crane at the side of the 
hammer, and, while hanging in the air, weighed. It 
is then run off to a heating furnace, preparatory to being 
rolled into a finished plate. The heating furnace is of the 
ordinary kind, and is only used to restore the heat lost by 
the outer surface of the mass. From the furnace it is 
taken to the roll mill, passed through the breaking-down 
grain roils, and subsequently between a pair of chilled 
rolls in the same train, and finally it lies on the floor of the 
shop, a plate with whose appearance the most hypercritical 
can fiid no fault. 

Mr. Radcliffe courts inquiry, and we were afforded the 
fullest possible opportunities for examining into the pro- 
cess known by his name. We witnessed the formation 
of many plates, and the following particulars of the manu- 
facture of one, se!ect2d almost haphazard from our note-book, 
will show nearly at a glance of what the process is capable. 

At half-past three p.m. the first of eight puddled balls 
was brought from the furnace and placed on the anvil. 
In four minuces and a-half this and seven other balls were 
welded into a slab weighing 644 lb. At twenty-six 
minutes to four o'clock this pile was placed in the heating 
furnace; at nineteen minutes to four o’clock it was taken out 
and brought to the rolls; at fourteen minutes to four 
o'clock it lay on the floor of the mill ready for shearing. 
Thus, precisely sixteen minutes were occupied in pro- 
ducing the plate from the puddled ball. The weight of 
the plate before shearing was 5741b, It was then sheared 
to the finished size, 20ft. by 3ft.; thickness, ;in, nearly; 
weight sheared, 448lb. Is it necessary to point out here 
how much is gained in time, coal, iron, labour, and, finally, 
in money, by the Radcliffe process, as compared with old 
systems of manufacture? We think that they will be 
apparent at a glance to every ironmaster. What we have 
said in the beginning of this article should suffice to make 
them clear to others. 

The question that here obtrudes itself is, what is the 
quality of the finished plate, bar, or rail? Unless the 
answer is satisfactory, the Radcliffe process—ingenious, 
cheap, and rapid as it is—is comparatively valueless, At 
Consett we examined some scores of specimens of sheets 
tested in every possible way. Plates Zin. thick, bent cold 
to avangle of 90 deg.. Thinner plates bent up on themselves, 
coiled {ato a helix, split and bent backwards and for- 
wards, dished up into troughs, twisted and tortured in 
every imaginable, fashion, punched close to the edge—as 
close as holes would go—yet no symptom of crack or flaw. 
We have no hesitation in classing the specimens we 
examined with the very best ship-plates in the market ; 
and yet these plates are prod at a price which has 
enabled Mr. cliffe to take very heavy orders from 
Datch shipbuilders, beating. Belgium out of the 
ssaakoh, ‘sued yot lonving » fair profit, In another page 





we have illustrated some of these specimens, and 
we give here a copy of a certificate from Mr. Kirkaldy, 
referring to some specimens of ree tested as far back 
as February, 1868. It will be objected that the extension 
of some of the samples is smal’ “We wish our readers to 


bear in mind that the pigiron from which the sheets tested 
were made, cost just 40s. per ton ; they can then draw 
their own conclusions. In another impression we shall 
supply a tabular statement of other tests for which we 
have not room here. 


Results of Experiments to Ascertain the Tensile Strength, dc., of five pieces of Tron Plate, edges planed, received 
ready for Testing from Messrs, The Consett Iron Company. : 
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Messrs. TH’ Conserr Iron Company, 


JasPER ©. Mavunsey, Esq., 118, Cannon-street, E.C. 
The Grove, Southwark-street, 8.E., 22nd February, 1868. 


As further confirmation of the good opinion we have | 


Davin KiIRKALDyY. 


truck or bogie, and dealt with as we have already 


formed of the iron produced by the Radcliffe process, we | described. 


may add that we have testimonials lying before us from | 


one of the largest shipbuilding firms in Newcastle-on-Tyne, 
expressing the most unqualified approval of sheets manufac- 
tured by the Radcliffe process. 








THE FRENCH ATLANTIC CABLE. 
Ina few months a million of money has been raised to lay 


We have said enough, we think, to make our readers | another submarine cable between the European continent and 
familiar’ with the nature of the new system of manu- | that of America, Forno other purpose but to establish a com- 


facture, but much remains to be said as regards the 
nature and peculiarities of the finished production, which 
in a sense, deserves to rank as a new material. In 
another page we have given a ground plan of the arrange- 
ment of works, proposed by Mr. Radcliffe, as the best 
adapted to the carrying out of the fare: and we 
couclude the article with the following description of the 
steam hammer and weighing apparatus illustrated 
on the preceding page. In this A is the hammer 
frame ; B. the cylinder; D, the hammer, and E the 
anvil upon which the mass of puddled iron or steel is 
placed ; F is a cylinder arranged as shown, and by means 
of steam acting upon a piston working within the cylinder 
F, a rod, lever, or pusher (which is not shown in the 
drawing) can be caused to act,.as will be readily under- 
stood by an engineer acquainted with this class of 
machinery, so as to push the mass of iron to one side of 
the anvil; G is another cylinder, and, by means of 
steam acting upon a piston working within it, the 
piston rod is caused to act upon the lever H, H' 
When the mass of iron has been pushed, by means of the 
piston in F, a short distance over the edge of the anvil, the 
piston in the cylinder G is caused to act upon the lever H, 
so as to cause the end H! partially to raise the mass of iron 
into a position which will enable the workmen to turn and 
hold it in the desired position under the hammer. It will 
be readily understood that the pipes and valves for admit- 
ting the steam or other motive agent to act upon the pistons 
working within the cylinders F and G are so arranged as 
to be under the control of an attendant, who regulates the 
motion of the pistons in accordance with the requirements 
of the workmen. 

After the slab or bloom is worked, by the means 
above described, into a suitable form, it is next removed 
from the anvil and placed upon a truck or bogie, to be 
carried away for further treatment, and in order to 
prevent loss of time and consequent cooling of the iron, the 
slab or bloom is lifted from the anvil by means of an 
automaton crane actuated by steam, and so arranged that 
the slab or bloom is suspended from a steelyard or 
lever weighing apparatus, by means of which its weight 
can ascertained before the slab or bloom is de- 
posited from the crane upon the truck or bogie. 

a, a, is a frame supported and capable of moving on 
pivots at its upper and lower ends, the support for the 
pivot at the upper end of the frame a not being shown in 
the drawing ; e is a jib frame attached to the frame a, and 
supported from it by tie rods ¢; dis a weighing lever or 
steelyard, the fulcrum of which is supported by the outer 
end of the crane jib 6; ¢ are the tongs for taking hold of 
the slab or bloom of iron or steel upon being operated 
upon by the hammer D, and the tongs e are connected by 
chains to a counterbalance weight. The tongs e and weight 
are suspended to a chain passing over a pulley revolving 
in suitable bearings formed in the steelyard or weighing 
lever d ; the chain; after passing over the pulley, passes 
under the pulley 4, revolving in bearings in the jib 6, and 
is then conducted over the pulley 7, revolving in 
bearings upon the revolving frame a. The end of the chain 
is connected tothe piston rod of a piston capable of mov- 
ing within the cylinder, which is attached to and 
moves with the crane frame a, and upon steam or 
some other suitable motive agent being admitted by 
an attendant (by means of a suitable tap or valve) 
within the cylinder j, and upon the upper side of the 
piston working within it, the piston will be caused to de- 
scend and raise the tongs ¢ with the slab or bloom by 
means of the chains, -The weight of the slab or bloom 
is ascertained after it is raised by means of -weights 
placed upon the rod d'. & is a stationary spur wheel, 
in the centre of which the pivot of the crane frame a 
revolves, and / is a pinion upon the axis /' taking into the 
spur wheel /; the axis /! revolves in bearings carried by the 
frame a, and by turning the crank handle m, motion is 
given to the axis /' by means of the bevel wheels m'/*, 
when the pinion /, taking into the spur-wheel 4, causes the 
frame a and parts attached to rotate into any desired 
position for raising or depositing a slab or “ bloom.” 
After the weight of the slab or “bloom” has been ascer- 
tained, and the crane has been caused to. carry the slab or 
“bloom” into a suitable position for being deposited, the 
attendant, by means of suitably-arranged taps and 
valves and. exhaust passages, allows the steam to esca 
and the slab or bloom to be lowered on to the 
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pany of this kind could money have been found in such an incre- 
dibly short space of time as that pied in the ful for- 
mation of the French-Atlantic Telegraph Company. The growth 
of telegraphy on some part of the Continent, recently has, owing 
to the greater facilities and a lower tariff, been even more rapid 
than in England. Here the number of ges has i d 
annually at the rate of 15 and 20 per cent. ; in France the 
difference is greater: for taking the year 1863 against 1867, 
there has been an increase of a million and a-half 
messages—nearly double in five years; in Prussia they have 
increased 34 per cent.; and in Austria the traffic over the telegraph 
lines has been fourfold in six years. At the present time there is 
a reconstruction going on, we may say, of nearly all the principal 
telegraph lines throughout the world. On the Continent, Siemens 
Bros., of London, and Siemens and Halske, of St. Petersbu 
those eminent engineers and electricians, are building a splen 
direct line through Prussia and Russia to Persia, and ihe Persians 
are busily making new and reconstructing their old lines, The 
Indian line across the Continent to Calcutta is being made a more 
reliable telegraph; and the Government of India are about to send 
off duplicate sections of cables for the Persian Gulf, 
which has been manufactured at Henley’s works under Mr. Latiiner 
Clark. Whilst the attention of those on the Continent has been 
interested in the direct line to India, to which they subscribed 
substantially, many of the same people came forward the 
other day when Mr. Reuter and Baron d’Erlanger laid before the 
public their concessions to work a cable between France and 
America, and speedily contributed to the [project. Indeed itis 
the wonder of many, why the French Government did not before 
this, establish an indep t line to America, as surely, if not for 
political purposes, the vast i of ial telegraphic 
correspondence would guarantee the success of such an under- 
taking. There are no doubts about their samy this speedily, as the 
Company has been formed, and already they have nearly a third of 
theirline manufactured. The routeofthe French Atlanticisentirel: 
different to that of the present cables, and the cable itself, instead 
of being in one, is divided into three sections; the whole 
measuring 3075 miles. In comparison with the old cables, the 
first section of the line is mainly the same in its manufacture, 
except that its core -is larger, weighing 100 1b. of copper more 
per mile; this section reaches from Brest to the feland of 
St. Pierre, and the second section extends on to Boston, There 
are three different cables in each section, a shore-end one 
for shoal water, and a deep-sea cable; they all consist of 
homogeneous wires enveloped in Manilla hemp, and further pro- 
tected by Mr. Latimer Clark’s patent outside covering, the proper- 
ties of which were amply proved some time back to materially 
protect the cable from injurious influences after its submergence. 
The cable has been manufactured at Greenwich, and when laid 
will be in the charge of Mr. Latimer Clark, Mr. Ford, and Mr. 
Jenkin. We are pleased to hear that the pany have entered 
into negociations with Sir William Thomson and Mr. Cromwell 
Varley for the use of their valuable inventions, and likewise their 
services as consulting electricians. It would not be amiss here to 
call to the memory of our readers an invention offered by Sir Wm. 
Thomson and Sir. Varley to the Anglo-American Company some 
years back, known as the curb key. As this has been already 
described in our columns it is sufficient here to state that it was 
treated unfairly, together with one or two persons connected with 
the expedition, and kept dark in the hut at Valentia, waiting cer- 
tainly not on the whims of an imperious invalid, but rather lying 
in obedience to its inventors until such time as a just and non- 
jobbing Atlantic Company was formed for the benefit of the world. 
The testings taken of the new cable do not differ much with the 
old ones ; there is hardly a day passes by that some improvement 
is not made in the = of testing, andit is quite marvellous the 
state of perfection they have brought it to at the present time. 

The Great Eastern is now off Sheerness on her old ancho in 
the Medway. To those who stood on her deck one particularly 
dirty Monday morning, now two years ago, and saw a huge 
monster wave take a leap and rip away some 70ft. of her bulwarks, 
she presents quite a different ap nce as she lies majestically 
in the water. There is one great fault about the Great Eastern—in 
viewing the ship from the water, all that is the glory of a ship— 
her masts, riggings, and sails are nothing, and as one 4 om amt 
the rigid sides of the ship, he is apt to imagine that he ‘is coming 
upon some small desolate island, as you see no one until quite 
close, and that movable little object on the companion der 
although a Tiger (Lieut. Tiger) is actuallyaman, Once on 
and you find yourself in a maze of machinery, wood, 
spars, ropes, barrels of tar, oil, and the general litter 
which is essentially necessary on the deck of a cable 
ship. Going down the sewers, or a coal mine on @ 
rainy day, is immensely preferable to finding one’s way to the tanks 
unless you know the ropes particularly well, but the tanks once 
found all your trouble is repaid by the sight before you. The main 
cable tank is a huge gasometer-like structure, of wrought iron 
plates, bolted together and made perfectly water-tight. This, with 
two others, are all firmly built into the ship’s inside, and shored up 
by powerful timber struts, aud almost in part of the ship. In 
the centre of each tank a sugar-loaf cone rises, aud around this 
have coiled the cable with exquisite regularity and dare. On 
they have already 600 miles, and as they are manufacturing it at the 
rate of thirty miles a day, and could, no doubt, turn out forty 
miles at a push, we have every reason to expect the whole. will be 




















by the req time. The total weight of with 
coal and water and will not be less 28,000 tons, 
with this enormous weight the big ship will leave the 
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2 
RAILWAY MATTERS. 

Tr is now officially stated that the 
urban fares of the Brighton line has not benefi 
the least so far. 

Two Lo yg who were caught plying their trade on the 
Mobile and Ohio Railroad, were taken from the train by the pas- 
sengers and hung to a tree. 

On Monday afternoon the sea washed away about half a mile of 
the embankment of the Cambrian Railway, near Borth. The mail 
train had just passed over. The traffic was interrupted. 

A FIRE broke out about four o'clock on Tuesday morning at the 


tise in the sub- 
the revenue in 


Ee railway station. The ticket and ls office and the roof 
of the station were destroyed before flames could be ex- 
tinguished. 


On the Indian line, near Mirzapore, on the 20th ult., an enraged 
elephant planted himself in front of an approaching goods train. 
The elephant was killed, but his body threw the train off the line, 
and in the fall the driver was seriously injured. ; 

THE contract price for 6090 tons of rails, agreed to be supplied 
by MM. de Dorlodot to MM. Vitali, Pickard, and Co., for the 
Victor Emmanuel Railway, is £6 10s. 5d. per ton, delivered at 
Antwerp, without accessories; no guarantee is given, 

A CERTAIN amount of attention has been excited in the Haute- 
Marne by applications made for railway concessions by various 
Belgian capitalists, the object being to unite the Haute-Marne 
group, which is rich in minerals, with the Belgian coal basins. 

AN entertainment, in aid of the Widows’, Orphans’, and Super- 
annuation Funds originated by the officers of the Great Western 
Railway Mme 4 was given on Tuesday evening at Willis’s 
Rooms, and brought together a large number of ladies and gentle- 
men. The funds deserve the support of the public. 

Two of the foremen employed at the Birkenhead goods station 
of the London and North Western Railway Company were on 
Friday committed for trial on the charge of havingstolen ten sacks 
of wheat. The prisoners who are respectively named Samuel 
Wynne and John Robinson, have been concerned with other 
persons in a series of extensive robberies from the station. 

THE directors of the Great Northern Company on Tuesday 
determined, with the concurrence of the auditors, to recommend 
to the proprietors, at the general meeting on the 20th inst., to 
declare a dividend for the half-year ending the 3lst of December 
last at the rate of £7 10s. per cent. perannum on the original stock 
of the company, giving for the half-year—£3 15s. per cent. to the 
original stock; £3 to the B stock; and £4 10s. to the A stock. 

THE report of the directors of the East London Company states 
that they confidently expected the first section of the line from 
New Cross, and from the junctions with the South London 
and the Crystal Palace Railways to Wapping, will be opened for 
traffic in the month of May. The works on the south side of the 
river are in a very forward state, and the contractors have given 
their assurance in writing, that, saving unforeseen difficulties, the 
line would be completed to Wapping by that time. The directors 
hope shortly to be able to commence a second section of the line ; 
but this must be determined by financial considerations. 

Wir reference to the proposed new laws to be introduced for 
the completion of the Austrian network of railways, the plans 
have been definitively settled and laid before the Ministry. The 
chief object is to give material help to promote the construction of 
those lines that, both from a political and industrial point of view, 
are of greater national importance than the local ones. The 
former are to be assisted by a parent or guarantee of dividend, 
&c., from the Government, while fers 2 without having this 
privilege conceded to them, are to be allowed a very considerable 
reduction of such burdens as income, stamp; and other similar 
taxes. 

THE railways and telegraphs have suffered sevétély by the storm 
of Saturday and Sunday. Two hundred yards of the long wooden 
viaduct of the West Cornwall Railway, which skirts Mount’s Bay, 
between Marazion and Penzance, have been washed away, and the 
trains are unable to enter the town. The South Devon Railway 
has been greatly injured, and fora pons distance near Dawlish, 
where it runs across the sands at the foot of the lofty red-sandstone 
cliffs, the line has been éd away, a8 it was during the Royal 
Charter gale. Traffic between Bzeter and Plymouth is thus com- 

letely cut off. At Dawlish, unhappily, one maa has been killed. 

he Electric and International Telegraph which follows the line of 
railway bas been either blown down by the hurricane or washed 
away by the sea. 

Ir is stated that in the matter of the arbitration between the 
Brighton Company and the old directors, with reference to the 
Surrey and Sussex Railway, the Duke of Richmond has issued a 
preliminary memorandum, stating that his award will be in favour 
of the old directors, leaving open the mode in which the award is 
to be finally carried out. The general tenor of his view is that 
the shareholders of the Brighton Company had practically 
authorised the directors to assume the responsibilities they did in 
connection with the Surrey and Sussex, and that, on moral 
grounds, without assuming to determine what the result would 
have been if the proceedings in Chancery had been continued, he 
considers the directors ought to be relieved from personal respon- 
sibility. This decision will enable the Brighton Company legally 
to deal with the matter, which, without a competent authority, 
they were unable to do; and it is still more satisfactory that the 
present board have fully provided for the contingency, and that it 
will involve no further sacrifice on the part of the shareholders. 

THE new branch of the Midland extension from Cudworth to 
Barnsley is being pushed forward, and is rapidly approaching com- 
pletion. A new scheme has been decided on, viz., the running of 
the Manchester, Sheffield, and Lincolnshire trains from the South 
Yorkshire district into the new station belonging to the Midland 
Company, For this purpose a branch is being made from the South 
Yorkshire line between Bunker’s Hill and the Oaks pit, which will 
enable the trains to get on the new line. On the other side of the 

town a branch is being made from the new station on to the Peni- 
stone branch of the Manchester, Sheffield, and Lincolnshire line, 
by means of which a portion of the steep gradient at present in 
use will be avoided. The line enters the town by means of a num- 
ber of high arches, which have been erected by Mr. Oliver in a 
very substantial manner. The Wakefield-road, where the station 
is to be situated, is bridged by a neat iron structure, with a span of 
117ft. A number of neat arches two in breadth is being turned 
for the platform, which is to be covered with glass and iron. A 
temporary station is proposed to be built at the back of the 
County Court until p ion can be obtained of that building, or 
until another can be put up. The line is fixed to be opened in 
March, but there is yet a good deal of work to be done. 

THE Pall Mali Gazette states that the whole expenditure up to 
the close of 1868 upon the Mont Cenis tunnel was £1,887,880. The 
total distance pierced to the close of 1868 was 10,185 yards, and 
the total distance still remaining to be pierced at the same date 
was 3392 yards. The work is thus now about three-fourths com- 

leted. The progress made last year was somewhat less than in 
867, but it still presented a considerable advance upon 1866, 1865, 
or any former year. The total distance pierced up to the close of 
1858 was 553 yards ; and in the ten years which have since elapsed 
the progress made year by year has been as follows :—1859, 410 
3 1860, 38i yards; 1861, 403 yards; 1862, 692 yards ; 1863, 
pb yeni 1864, eres 1865, 1360 yards ; 1866, 1139 yards ; 
1867, 168) yards ; and 1868, 1467 yards, Considera 
Hferdene progress has been made on the Bardonnéche than on the 








ordane side, but last year the advance was ter at the 
odane than at the Bardonnéche end. The expenditure upon the 

works last year was, in round figures, £300,000 as compared wi 
£240,000 in 1867, showing that the cost of the tunnelling was 
last = It is calculated that the tunnel 


will be completed by April, 1871. 





NOTES AND MEMORANDA. 


= Catreretenbes Hiviinn’ tains ast Calle Se Sidesiooe 
several birds, researches are much praised 
by M. Milne Edwards. 


In studying the phénomena of dissociation; M. Berthelot has 
dispovesel thas sulphide of carbon is decomposed into sulphur and 
carbon at the same temperature at which 8S and C unite to form 
sulphide of carbon. 

Proressor J. ROSENTHAL asserts that it is possible to save the 
life of an animal to which a poisonous dose of strychnine has been 
administered by exciting artificial respiration and maintaining it 
for three or four hours. j 

M. Brechin sends all the way from St. Louis, the 
description of two processes by which artificial diamonds might be 
made—one would have been sufficient if it was a good one. The 
Academy have not printed either. 

THE explorations for petroleum in Sweden have at length been 
successful. On the 19th December last, near Raettvik, Dalecarlia, 
oil was struck at a depth of 436ft. At Bada two other wells 
apparently offer advantages. 

THE Epoque states that a Viennese mechanic, M. Faber, invented 
thirty years ago a speaking machine. This machine has been ex- 
hibited at Prague by his heirs. It pronounces perfectly the whole 
alphabet, every word, and also entire phrases. The machine is 
worked by keys. 

THE position of the works of the Mont Cenis tunnel, on the Ist 
January, are given by /'Jmpartial Dauphinois as follows :—Part 
accomplished 9166m. 80c. ; part to be pierced 3,053m. 20c, It is 
estimated that twenty-eight months will be required before the 
workmen from each side can meet in the mountain. 

M. F. Carre has described a new friction electrical machine 
which gives wonderful results, though but small in size. Above 
and parallel to the dise of glass, which turns slowly between two 
cushions, is another disc cf non-conducting material, which acts by 
induction, the lower glass disc being the inductor. 

THE geological position of manganese is not quite accurately 
known. In Germany it traverses porphyry and is associated with 
calespar and baryta. In Vermont, in the United States, it is found 
among crystalline rocks ; in Canada it is accompanied by dolomite, 
and in Nova Scotia it exists in a gray limestone, quartzite, and 
conglomerite, and it unquestionably belongs to the new red sand- 
stone formation. 

THE vibrations of liquids, or the interference of liquid undula- 
tions, can be easily studied, according to M. Lissajous,by means of 
two tuning forks fitted horizontally to the sane support, so that 
the four arms are in the same horizontal plane. Each fork is 
supplied with a vertical point, which plunges an inch or two from 
each other into water or mercuty. The vibrations always progress 
from the fork of the highest pitch towards the other. 


M. L. Joutin has communicated a paper to the Academy of 
Sciences on the production of electricity under certain hitherto 
little observed circumstances. He instances the leather band of a 
machine; this band rolling ove: a metallic cylinder in a gasworks 
at St. Etienne, one of the workmen received several sparks from 
it. These sparks would perhaps have caused an explosion ina 
powder manufactory. There is nothing new in this. 

Messrs. R. ScHMIDT AND GLUTZ have recently made a very 
beautiful experiment. When a current of gaseous cyanogen is 
passed into hydrochloric acid, as concentrated as possible, no 
colouration is observed, but after about twelve hours crystals of 
oxamide make their appearance, and the emery liquid con- 
tains oxalate of ammonia, With re the result is nearly the 
same; oxamide is likewise formed, btit iodine is displaced, and the 
liquid is found to contain prussic acid and iodide of ammonium. 


THE number of sulphur mines it Sicily at the present time is 
upwards of 600, of which about 200 are pletely abandoned. The 
extraction of the mineral is still carried on in a primitive manner, 
except that in afew mines machinery has been put up for this 
purpose and for drainage. About 22,000 persons are employed in 
the sulphur industry in Sicily, and the average annual production 
amounts to 1,600,000 metrical quintals, of the value of upwards of 
17,600,000f. The cost of labour amhounta yearly to about 7,000,000F. 
I'wenty years ago these mines only produced 30,000 quintals per 
annum. 

THE authorities of the Mint in France have been experimenting 
upon zinc for replating copper, either partially or entirely as an 
alloy for the silver coinage of the country, and articles of silver ware 
generally. The advantages are said to be that the metal is more 
homogeneous, -haé at least as fine a white lustre, and possesses a 
clear ring and considerable elasticity. When toughened by con- 
tinued or repeated rolling. it is restored by simple wiry: d is 
less liable to be blackened by exposure to the sulphuretted adtogen 
of the atmosphere, while there is no green coating formed With acid 
liquids. A mixture of 835 parts of silver, 93 of copper; and 72 of 
zinc is recommended. 


JvuDGING from the minimum quantities of food upon which an 
ordinary individual is capable of existing without suffering in 
health, it would seem that about 4100 grains of carbon, and 190 
grains of nitrogen are required in his daily diet. These propor- 
tions have been determined from a large number of observations, 
as by those of Dr. Lyon Playfair, in his inquiries into the dietaries 
of hospitals, prisons, and workhouses, and by those of Dr. Edward 
Smith, in his examination of the amounts of food upon which the 
Lancashire operatives were capable of living during the cotton 
famine, and also by his inquiries into the dietaries of indoor 
labourers. 

THE Scientific Review gives an account of the following extraordi- 
nary experiment recently made by Professor Dickson, a yo but 
very distinguished physiologist:—A few grains of barley were placed 
before a hungry pigeon, who at once began i During this 
operation the brain of the pigeon was frozen by means of a spray 
of ether, and the bird being thus suddenly deprived of conscious- 
ness, ceased pecking, and remained for awhile as if deprived of 
life. At this moment the grains of barley were all cleared away, 
and, the ether-spray having ceased, the brain was allowed to thaw; 
the bird returned in a short time, as it were, to life, and the first 
thing it did was to continue pecking for awhile, though no grains 
were present, 


M. Fremy has read a long paper on “ Hydraulic cements,” in 
which he concludes that every hydraulic t is posed of a 
mixture of pouzzolanic elements (silicate of alumina, &c.) and 
lime, and that its solidification is owing to the action of the 
hydrated lime upon the pouzzolane, and not to the hydratation of 
the silicates produced calcination. The pouzzolanic el t 
varies very much in composition; the calcination of a limestone 
containing clay gives rise to the formation of various pouzzolanes 
of a binary or a tertiary composition, and the hydraulic qualities 
of the cement will depend on their nature and the temperature to 
which the limestone has been calcined. The peer is rather too 
theoretical all through, but may, perhaps, lead to practical results, 

An im t paper to the Academy of eee | M. J. Persoz 
treats of the spontaneous bustion of charged silk. It is well 
known that silk, which in the operations of bleaching, cleansing, 
&c., loses considerable weight, can be made to fill up again, or can 
be nae are black silk), so that the material will actually 
gain 100 to per cent, in weight by this treatment. The sub- 
stances usually employed for this purpose are certain astringents, 
such as cachou, gall-nuts, and certain salts, especially proto- 
sulphate of iron. A charged silk of this description was found to 
contain 22 per cent. of water and 110 to 115 of impurities, When 














dried at 110 deg. to 115 deg. Cent., it took fire spontaneously as 
soon as the ait access toit. This effect appears to be owing 
to the absorption of moisture, during which oxidation occurs 


MISCELLANEA. 


THE Wellesley training ship is now successfully lit with gas, 

M. CHassEPor is at present at Vienna to conclude an arrange- 
ment with the Austrian Government for the supply of muskets of 
the new pattern. 

THe Government are constructing a dry dock in the Falkland 
 “ for the increasing numbers of vessels that call and want to 


THE new suspension bridge at the Niagara Falls was ed on 
the Ist of January. The bridge has the largest span of any in 
America, 

Tue dividend of the British and Irish etic Telegraph Com- 
pany for the last half-year has Radeedoa. rate of 12 per 

per annum. 

A SURVEYOR states in the Times, that the embankment site for 
the New Law Courts affords an area of 328,300 square feet, whilst 
Mr. Street’s ground plan requires 40,000 feet more than this. 


THE Netherlands Society of Manufactures and Industry are 
making arrangements for holding at Utrecht, during next summer, 
an international exhibition of domestic economy. 


In a cave at Rock Island, Iilinois, the statue of an Indian 
maiden has been discovered. It has a solid copper pedestal, seven 
feet high, and obelisk of solid brass. Other Indian curiosities have 
been lately discovered in the same vicinity. 

ANY persons who may desire to see the principal rooms of the 
India-office will be admitted between the hoursof twelve and three 
every Friday until further notice, on delivering their cards to the 
porter at the principal entrance on the south side of the 
quadrangle. 


The Exchange Gazette of St, Petersburg says that the gun foundry 
of Perm, which was opened in March, 1866, has constructed since 
that time 469 guns and forty-six mortars. A gigantic 20-inch gun 
on the American system is now being manufactured in this esta- 
blishment. 

THE master ropemaker at rrr dockyard has received 
instructions to give notice to all the people employed in his 
department to leave on the 3lst of March. Very large sums of 
money have been expended on this establishment within the last 
five years upon buildings and machinery. 

Four general markets for the sale of meat, poultry, fish, and 
vegetables are proposed to be established at the western end of the 
metropolis. Of these, two are upon convenient sites for the 
accommodation of Belgravia and Chelsea, and two for the neigh- 
bourhood of Bayswater, one being on the north side of West- 
bourne-grove, and the other adjoining the Westbourne Park rail- 
way station. 

TEN days ago, says the TZimes’ correspondent, the New 
Zealand rebels were suddenly seen entrenched 1200 yards from 
head-quarters, baving thrown up an earthwork and erected a rough 
palisading during the few hours there is now of night. Here they 
still are. It might be worth the while of our military authori- 
ties to obtain some information as to the details of the system of 
spade drill in vogue in the native New Zealand army. 

THE cultivation of the vine on the Moselle and Saar is of con- 
siderable commercial importance. In the district of Trier a Prus- 
sian morgen (about two-thirds of an acre) yields an average profit 
of 13s. ld. Near the city of Trier the morgen yields 18s. 2d., in 
Bernkastel 15s 34., in Saarbrucken 13s. 2d., and so on, down to 
Bitburg, where it yields only 2s. 3d. On the Moselle and Saar 
tc gether 44°85 of all the wine produced in Prussia grows. 

At Neufchatel, Switzerland, in a mass of detritus and ice, there 
has just been found some bones which had belonged to an antedilu- 
vian mamifer. Professor Rutimeyer believes that it formed a part 
of a mammoth (elephas primigenitus), similar to those whose re- 
mains have been discovered in Siberia. The animal was a contem- 
porary of the men of the worked stone period, previously to the 
glacial era which seems to have put an end to its existence. 

THE go-ahead velocipede is exactly suited to American ideas. 
Walking, say the New York wags, is on its last legs. Schools 
with the imposing name of’ “ Velocinasiums,” for teaching the 
young idea how to gyrate, are being established, races are being 
rolled, men ahd boys are whizzing here, there, and everywhere at 
the speed of twelve miles an hour, inventors are improving the 
machines, and manufacturers are making them wholesale, the 
supply at present falling short of the demand. 

A Great deal of trouble has been created in this country by the 
discovery of a minéral possessing in its natural state all the most 
valuable qualities of white lead, but superior in several respects to 
the manufactured article. The importance of this discovery will 
be understood when it is considered into how many branches of 
manufacture this preparation enters. All who have any knowledge 
of the new mineral are convinced that it will in a very short time 
revolutionise the lead trade of the world, and great anxiety pre- 
vails among those interested to obtain information. 


GREAT interest was excited last week among the members of the 
French Academy of Sciences by the announcement, through M. 
Faye, of the arrival of a telegram from M. Janssen, now at Simla, 
It was dated the 12th inst., and ran thus:—** Existence of a hydro- 
gen atmosphere round the sun confirmed. A connection between 
the presence of the sun’s spots and the protuberances.” The latter 
circumstance, M. Faye begged to observe, he considered extremely 
important. He thought that the envelope was simply the reservoir 
of one of the two elements of the sea, which, in his opinion, would 
be formed sooner or later in the sun, as soon as its temperature h 
cooled down sufficiently, and that meanwhile all this hydrogen 
remaius uftiemployed. 

MANGAN®SE was known in ancient times under the name of 
“ glassmaker’s soap,” and was considered a species of iron ore. In 
the year 1740 it was ascertained to be an oxide of a separate metal, 
and in 1774 Gahn obtained the pure metal from the native carbo- 
nate, exposing the same to intense heat for several hours, or by 
subjecting chloride of manganese to electrolysis. Boerhaave does 
not appear to have known the metal. In an English edition of 
1753 he speaks of it in the following words:—‘‘ Take the frit and 
set it in melting pots in a working furnace, adding in each pot a 
proper quantity of a blackish stone not unlike loadstone, and called 
manganese, which serves to purge off that greenish cast natural to 
all glass, and to make itclear.” Scheele, Bergman, _Chevreul, 
Berthier, and Berzelius, have in modern times investigated the 
physical and chemical characters of manganese. 

THE Athencum states that the schools of the Royal Academ 
will in future be open all the year, not, as now, cl 
during the Exhibition. There are six schools in all--five 
on the north side of the basement, one at the south-eastern 
angle of the new structure. The former are connected 
by a common corridor, and lighted by similar means 
throughout; an upright clerestory, 9ft. high, the sill of which is 
1ift. 6in. from the floor, is formed in the north wall, and a lean-to 
roof of glass, of about 15ft. wide, slopes from that top to the wall 
of the building above. It must be understood that, for the sake 
of space and lighting, the basement on the side in question bas 
been extended beyond the wall of the building by some «lozen feet, 
and that the superincumbent weight is borne on piers and iron 
illars in the schools below. In plan the schools are about 40ft. 
y 38ft.; the height of their ceilings is about 19ft. Of course the 
top of the lean-to skylight is higher than this ceiling. The north- 
east school and its adjoining neighbour are open to each other by 
an archway in the intermediate wall, so that both may be superin- 
tended from a single point. Only one of the schools has a graded 
platform. The south-east school, which is removed by the width 
of the block from the other places of study, has, of course, @ 
brighter but Jess steady light than theirs. It appears that at 





present no arrangements are made which promise separation of the 
male and female schools in the Academy. 
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THE RADCLIFFE PROCESS—GENERAL PLAN OF WORKS. 
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In the accompanying engraving we give a gent sie of the | train. The heating furnaces are so arranged that the slab or 
Radcliffe 


arrangement of works best adopted for g out bloom is introduced on ‘one side o, 0, of the heating furnaces and 
process referred to at length elsewhere. It will be understood taken out at the other side p, p, the furnaces being arranged with 
without much description. I, I, are the puddling furnaces, E, E, | suitable ings and doors, and chain barrels with winch handles 
are the anvils of the steam hammers. The crane weighing a tus are provided ato. oO,” and p’, p*, for assisting the workmen in in- 
is shown at J, J, and the heating furnaces at K, Lis roll jucing withdrawing the slab or bloom into and from the 
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heating furnaces K, K, and at p', p', are chain barrels and winch 
handles to assist the workmen in turning over the slab or bloom 
while in the furnace, so as to cause it to become evenly heated 
throughout. When the slab'or bloom is sufficiently heated it 
is removed from the heating furnaces K, K, and rolled off,in the 
finishing train of rolls at M, when the process is complete. 








SHEARING MACHINE TURNTABLE.—CONSETT TRONWOBRKS. 


In shearing heavy ship 
plates in the ordinary way 
the plate is partially sup” 
ported on a hand carriage 
trolley by a number of men -- 
ten or a dozen not unfre- 

mently—and the process of 
Soles is rendered very 
tedious; first, because the 
manipulation of the sheet is 
very troublesome; secondly, 
because the shears must work 
at a slow pace to allow for an 
adjustment effected with tar- 
diness, In the annexed en- 





graving we illustrate a very 
simple and ingenious adjunct 
to the heavy shears at the 
Consett Ironworks, which 
effectually disposes of the 
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combination of tra- oaras | 
backwards C SIDE ELEVATION 


ting 
plate to be sheared at any 
conceivable angle with the 
utmost ease. At least one- 
half the labour is saved, and 
the shears can be driven 
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At the works of the Consett END ELEVATION 








engraving is note- é . 

worthy. This le con- VG \ ~- y 
stitutes just one of those great 
labour-saving machines on 
which the economy of — 
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small and the waste of labour and time in sheets , upon its designer, will decide all broad of the 
is just one of those matters of detail which moe erm ony vce bom LT ey ee seam at tn Sule 











BLAST FURNACES, CONSETT IRONWORKS, 
DURHAM. 


Tux Consett Iron Company smelt each year about 200,000 
tons of ore, about four-fifths of this is from the Cleveland dis- 
trict ; the remainder is hematite, from Ulverstone, laid down 
at the works for about £1 per ton, a price at which its importa- 
tion to Consett is found to pay very well. There are four blast 
furnaces, sections of which, through the courtesy of Mr. Rad- 
cliffe, the general manager, we give below. At present the waste 





SECTION OF GAS BOILER. 


gases are only taken from one furnace on the bell and hopper 
oe but furnace No. 6 is being altered as shown by 

e dotted lines, and from it the waste gas will be taken on 
a modification of the side-flue system, a little novel in character. 
The blast is heated just now to 1000 deg. by a couple of 9 

cast-iron pipe stoves. But these 

no KCES areto beremoved, and theirduties 

ae will be performed by four stoves 

on Whitwell’s principle in course 

of erection, from which the best 
results are anticipated. 

Mr. Radcliffe holds that the ex- 
traordinary results obtained from 
| the high and large furnaces now 
| popular in the Cleveland district, 
are due, not so much to the 
dimensions of the furnace as to 
the excessively high temperature 
of blast with which they are 
worked. As regards the accuracy 
of this opinion we - = 
pared to speak, but the follow- 
ing in ing fact goes far to 
support the theory that the 
proper capacity of furnaces has 
already been overstepped. 

Sometime since it was decided 
that a new furnace should be 
erected at Consett, with a height 
of 70ft. This furnace is marked 
No. 5 in the engraving, and is 
distinguishable as much larger 
than any of its fellows. It was 
built, and worked for sometime; 
but the yield per ton of coke 
and the quality of iron were 
both found to be inferior to the 

| yield and quality from the other 

| and smaller furnaces, The fur- 
} nace worked on Cleveland and 
hematite ore with a very good 
and clean coke, quite capable of 
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carrying the burden. It was then determined to cut the furnace 
down to the'dimensions shown in No. 5 “reduced,” and the result 
was eminently satisfactory, the yield and quality were greatly 
improved, the furnace is now one of the very best in the 
district. Te hes We question, indeed, if 
a more instructive experimenthas ever been carried out. 


The blast is supplied by two high-pressure beam engines of an 
old type, with 6ft. SS rhc oie, 9ft, stroke, and a sup- 
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oes engine, which also drives a 
waste gases are used to raise steam in a 
new boilers, which we illustrate in the annexed engraving. These ! upper sides of the boilers. A straight flue 70ft. long runs the whole 
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boilers, six in number, are each no less than 70ft. long, egg- | length of the boiler below, right to the stack. It follows 


ended, and with a diameter of about 8ft. 10in. They were made | that there is no mid feather or other seating to induce corrosion, 
on the premises, and leave nothing to be desired as regards | and every portion of the boiler, outaide and in, can be thoroughly 
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workmanship. They are set in a very peculiar and, we may add, |] examined. The value of this will be appreciated by/all who un- 
avery excellent way, worthy of general adoption. Cast iron | derstand to what an intense temperature gas-h boilers are 


columns are erected on the brickwork in 
on these are supported five cast iron girders 


which they are set, and 


exposed, The stack in connection with these boilers is a very 
running across the | fine structure, 250ft. high, and 24ft. diameter inside at the base. 





Tue INSTITUTION OF CrviL ENGINEERS.—At the m of this | Hart, Parsonstown; Mr. Bleamire Moody de Michele, resident 


on Tuesday, the 2nd inst., Mr. Charles Hutton 
candidates 


in the chair, 


engineer, Recife Drainage Com , Pernambuco; Mr. Joseph 
were balloted for, and ya Bolton; Mr. Eyre W: io assistant a 
bers, viz :— on the Great Indian Lewis 


mem :—Mr. Peninsula Railway; Mr. 
of the Stand manager of the Yorkshire Engine-work, near Sheffield ; Mr. 
rus 


Joseph Haywood Watson Buck, resident 
Tunnel Works, on the London and North Railway Hareo Theodo Hora engineering staff 
Thomas engineer of the ks, Hull ; London and North-Western Railway; Mr. Augustus Horace 
a ay Mr Henny Sobustone Wylie | 5 William Wileon, Ox rig fo pee 
3 % i) a ven. was 
estminster. Ten were as|that the had recent the f 
itution—Joseph Pomfret Van der 





follows :—Mr. John Bowden borough Salford candidate a student of the insti 
:—Mr. surveyor, ; 
Mr. Alfred Mountain Fowler, surveyor, Leeds; Mr. Charles ” P 


Meulen, 





ON THE ANILINE OR COAL TAR COLOURS. 
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aldehyd 

To prepare thi matter, a cold solution of magen 
consisting of ee te matter dissolved in a mixture o 
three parts of sulp' a ee mans ed; about 
oneand a-half parts of aldehyd are this 


quire it. It may, , be precipitated by means of tannin or 
acetate of soda, collected on filters and drained to a paste, 
ant, & movemany, Stet. In both these forms it is found in the 


The aldehyd green is princi employed in silk dyeing. It is 
a splendid colour, fed nen A both by day and artificial 
light. The chemistry of this green is at present hidden in obscurity, 
2S 2 vey Sa Oa haley ure condition. But 
i g matter previously it is undoubtedly 
the salt alt - . gy myer ontiaes sulphur, 

This colour or nearly so, becomes changed 
Goommn colour of aldeh: 
aci 

It will also decompose ammonia salts, combining with the acid 
and eee | pee I have here a solution containing the colour- 
less base of green, an ammonia salt and a little free ammonia, 
If I pour it upon a piece of white blotting-paper it does not stain 
it, but if I heat it the ammonia salt is decomposed, and we get the 
green developed with its ordinary intensity. 

There is another green of an entirely different nature to the 
aldehyd green ; it is called the iodine green. This colouring matter 
is always produced, but in variable = in the preparation 
of the Hofmann violets, from magenta iodide of ethyl or 
we yh ee p+ in the 4. for , 
ing 7 afew in process for pre- 
paring the Hofmann, from forty to ag Ges of,product can now 

obtained from the magenta used. The iodine green is much used 
for cotton and silk dyeing ; its colour is bluer than that of aldehyd 
F maape po is, therefore, more —_— as it yi with the addi- 

n , & greater variety of green es. 

Iodine green contains an base which is not precipitated 
by alkaline carbonates. With picric acid it forms a difficultly- 
soluble picrate, and is generally on the Continent as a 

_— this colour precipitated with a picric acid and 
ined on a filter. In England it is, however, sold in alcoholic 


solution. Itisa a green by t. 

The next green I have to brin; ore you is a magenta deriva- 
tive, commercially called “‘ Perkin’s green.” In its properties it 
resembles more closely the iodine than the aldehyd green, but 
differs from this in its solubility, and in being precipitated 
by solutions of alkaline carbonates, as carbonate of soda. 
It is an organic base, which is nearly colourless, and is by 
ae Fe - - tated by yA FAY 

is ‘orming a picra’ 

ohich sean Ges ol in small prisms with a golden 
reflection. This colouring matter is princi employed for calico 
printing, and is now extensively used. Thus you see we have three 
aniline greens, some useful for one, and some for another purpose, 
so that the silk and cotton dyer, and the calico-printer, as well as 
others, can be supplied. For fastness these greens are, I think, 
quite as good as the violets ; thealdehyd green, however, I believe, 
resists light the best. é 

In the formation of the mauve, or aniline purple, there is always 
a small quantity of a second colouring matter produced, of a rich 
crimson colour, similar to that of safflower. weral years ago I 
examined this substance, and found it to dye silk a remarkably 
clear colour, but owing to the press of other matters, and the very 
small quantities in which it could be obtained, I did not give it any 
further attention. By a new process, however, it can now be pro- 
duced in somewhat larger quantities, and endeavours are being 
made to introduce it to the arts, as it produces beautiful tints of 
pink upon silk and cotton, and, moreover, can be used for printing 
cotton, silk, and wool processes to which safflower cannot be 
pose it will not bear ing. This aniline pink or crimson 
Sng coqaldon green Inston, Bits cobabie 06 clochel, excl eles ta woter 

ga green uble in in water; 
it Be tae solutions remarkable for their fluorescence; so much 
so, that by certain lights they appear as if Silled with o proal tate. 
In colour and fastness it is equal to safflower, and should it be 
found possible to manufacture it at a moderate price I should 
imagine it would en’ su that colouring matter, especially 
as itis not affected by solutions. 2 

There is a product in the English market supposed to be an ani- 
line colour, called ‘‘ Field’s orange,” after its discoverer, Mr. Frederick 


has not been described of course I cannot tell you anyt! about 
it. With alkalies it forms a rich oran solution, but by 
the addition of an acid it is precipitated as a pale yellow powder. 

Field’s orange is a very useful ring matter, having a great 
affinity for animal and is extensi used for wool-dyeing, 
as it resists the action ight very well. 


We now come to a colouring matter of a very indefinite nature. 
I refer to aniline black. This substance appears to be closely allied 


but as copper com are used it may be 
See eee ty tan ecii ot coe wey orn be 
, or it may 
that in alther ease the motallie cxide is not an essential pert of Chis 
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formed upon the fibre when employed for calico printing. As we 
shall rae ge! ler to its application to dyeing ay inking, I will 
not make any further remarks upon it just now. 

From mauve and magenta, chocolate maroons and browns are 
prepared, bat, as they are of secondary importance as yet, I will 
only just mention one or twoof the methods of preparing them. 

ne of the processes for pesvering chocolate from magenta is by 
the action of nitrous acid, but care has to be taken to watch the 

ress of the aperstion. and to stop it when th uired shade 
Eales obtain: Another process consists in Bie nta 
with hydrochlorate of aniline to a veaunereyare a little above 
200 deg. Cent. The pendne®, vise urified, produces 4 maroon 
cones Browns are generally obtained from the residue of magenta 
making. 

All the colouring matters we have considered up to the present 
time are derivatives of aniline and toluidine, and constitute nearly 
all the colours of the rainbow. 

By the action of nascent hydrogen upon dinitrobenzol, Mr. A. 
H. Church and myself obtained, in 1857, a crimson colouring matter, 
which was named nitrosophenyline. I have lately made a few new 
oxpedeany upon this remarkable body, and find that it has an 
affinity for pure cotton, dyeing it of a clear cerise colour, consider- 
ably less blue in tint than safflower. With very dilute acids this 
colouring matter forms a blue solution ; with less dilute acid, a 
crimson colour; and with concentrated sulphuric acid, a green 
colour. It is difficult to judge of the probable utility of this colour- 
ing matter, as it is so difficult to obtain in quantity by the present 
process. I may mention that my new experiments with this sub- 
stance have caused me to doubt the purity of the product examined 
by Mr. Church and myself; and this is not remarkable when we 
consider how few methods of purifying artificial colouring matters 
were known at the date of our experiments, as well as the small 
amount of substance at our disposal. 

We now turn to a product very different from aniline, though 
related to it in some respects very closely. On the table you will 
see a coal-tar product called ‘*‘ phenol,” or carbolic acid.” It was 
discovered, a long time since, by Runge, and afterwards studied by 
a great number of chemists. It is only, however, during the last 
few years that it has been introduced into commerce in a pure con- 
yes thanks to Dr. Crace Calvert, so well known to the Society 
of Arts. 

Phenol, or carbolic acid, is a splendid crystalline body, possessing 
many most interesting properties ; but I must confine myself to a 
short account of its coloured derivatives only. 

Carbolic acid, when treated with nitric acid, yields a yellow acid, 
known as picric acid. This substance can be produced from many 
other bodies besides carbolic acid, and when first employed for 
dyeing purposes was generally prepared from the resin of the 
Xanthorrhea hastilis, but now, owing to the cheapness and purity 
of carbolic acid, I believe it is exclusively used in its manufacture. 
Picric acid requires care in its preparation, if phenol and strong 
nitric acid be employed, as the action is very violent. Pure picric 
acid is of a very pale yellow colour ; it is employed principally for 
silk dyeing, the colour it produces on silk being much darker than | 
that of the acid itself. Picric acid has a very bitter taste, and by | 
some it is said to be a great improvement on hops in the manufac- 
ture of bitter beer, especially as it has been proposed as a tonic in 
place of quinine. Picric acid forms beautiful yellow salts, the most 
interesting being that of potassium. The salt is extremly insoluble 
in water, and very explosive ; it has been proposed as a substitute 
for gunpowder for charging shells. Picric acid under the influence 
of cyanide of potassium is perfectly decomposed, and changed into 
& new compound called isopurpuric acid, a substance isomeric with 
murexide. The potassium salt of this compound is very explosive, 
and to avoid danger it is generally supplied in a moist condition, 
and mixed with glycerine, It produces a kind of maroon colour 
upon wool, but 1 do not think it has been extensively used up to 
the present. 

Runge, when experimenting with the products of the distillation 
of coal, obtained two compounds, called by him rosolic and brunolic 
acids, which he regarded as products existing in coal-tar ; I think 
it most probable, however, that these bodies were produced in 
- process of purification, and did not exist ready formed in coal- 





Rosolic acid was afterwards examined by Dr. Hugo Miiller, who 
obtained it from crude carbolate of calcium which had been ex- 
posed to the oxidising action of the air. This process, however 
does not yield rosolic acid in quantity, but in 1861 Kolbe and 
Schmitt described a method of producing this substance by heat- 
ing a mixture of oxalic, carbolic, and sulphuric acids. It is stated, 
however, that this process was discovered by M. Jules Persoz, in 
1859. It is by this method that rosolic acid is now manu- 
factured. 

Commercial rosolic acid, commonly called aurine, is a beautiful 
resinous substance, having a slight green metallic lustre ; when 
pure it may be crystallised, and if pulverised forms a scarlet orange 
powder. Its solutions are of an orange colour, but change with 
alkalies toa most magnificentcrimson. It has not beenfound capable 
of very many applications in dyeing and printing, although it pro- 
duces very good orange shades, and with magenta it makes a very 
good starlet, 

The great difficulty in applying rosolic acid to the arts is owing 
to the easy solubility of its salts in water. It appears to be closely 
allied to rosaniline, as it has lately been found possible to obtain it 
from this colouring matter. 

When heated with ammonia, in a closed vessel, to 120 deg. or 
140 deg. Cent., rosolic acid permanently changes intoanew colouring 
matter of a crimson shade, called ‘‘peonine” or ‘‘coralline.” It 
forms beautiful tints upon silk, similar to safflower, provided it is 
kept slightly alkaline, but if treated with the least quantity of acid 
the freshness of its colour is destroyed. When heated with alka- 
line this colouring matter undergoes a similar change to magenta, 
being converted into a blue called azuline. This colouring matter, 
as well as coralline, was discovered by M. Jules Persoz, and 
patented by MM. Guinon Marnas and Bonnet in 1862. Azuline 
when in the solid state presents a coppery coloured surface, it is 
soluble in alcohol, but difficultly so in water. It is not manufactured 
now, having been soured by the more brilliant blues obtained 
from rosaniline, and described in our last lecture. 

We must now turn our attention to another series of coal-tar 
colours, derived from a beautiful product called naphthaline. You 
will see it on the table of coal-tar products; it is a hydrocarbon con- 
taining 


C,)Hs 

and may be obtained in any quantity. It is remarkable for the 
readiness with which it sublimes, and, like benzol and toluol, it 
yields with nitric acid anitrocompound called “‘nitronaphthaline,” a 
beautifully crystalline body, and this, with iron acetic acid, yields 
an organic base called ‘‘naphthylamine.” This base is solid, 
pe beautifully crystalline, but possesses a very disagreeable 
o jour. 

Mr. Church and myself obtained from a salt of “‘naphthylamine” 
and a mixture of nitrite of potassium and potash a beautiful sub- 
stance crystallising in orange needles with a green lustre. It is 
called by a rather long name, ** azodinaphthyldiamine.” 

This substance is a feeble organic base, and dissolves in alcohol, 
forming an oravge-coloured solution, which changes to a splendid 
violet colour upon the addition of hydrochloric acid. It has, 
however, been tound useless as a dye, because the purple colour 
only exists in the presence of freeacid, and the orange colour of the 
base itself is liable to turn brown when exposed to the light. It 
would appear probable, however, that azodimaphthyldiamine may 
become useful as the starting-point for new colouring matters, as I 
have lately succeeded in produving from it a very promisin 
ate substance, possessing a considerable affinity for anim 


m thol ) 3 this is 
Thenthotesd ih nticnsd, andi rantformed into the new yellow 
chemig: Sava as dinitronaphthol. This substance is com- 
mercially called Manchester y: . Tt possesses the properties of 
an acid. The commercial compound consists of a beautifully- 
crystalline calcium salt, soluble in water,.and dyeing silk or wool 


re) noraining demand for ts 
wing to an er! 

havo lei tees made crore, Senrele eit om tha- 
line instead of gum benzoin, For this purpose ex ts 
were made with an acid derived from peemapelnn, | phthalic 
acid, which, when carefully heated with lime, is found capable of 
yielding aerate of calcium, from which benzoic acid can be pre- 
pared. But as in these processes secondary compounds are formed, 
which interest us this evening, I will briefly describe the process 
ng oe for obtaining these various substances. 

irst o! 


all, naphthaline is heated with a mixture of chlorate of 
potassium and hydrochloric acid ; in this way a mixture of chloro- 
naphthaline and Wichloronephtheline is obtained. These products 
are then heated with nitric a and. Field » mixture of ph : 
acid and a substance called the chloride of chloroxynaphthyl. The 
phthalic acid is converted into the calcium salt, and heated with 
slaked lime to a temperature of 350 deg. or 370 deg. Cent., to con- 
vert it into a benzoate. 

It is, however, the chloride of Gilerazzneph that which interests 
us now. This substance, when heated with an alkali, yields the 
salts of an acid called chloroxynaphthalic acid, which may be ob- 
tained in a free state by means of hydrochloric acid. When pure 
chloroxynaphthalic acid is a pale sale crystalline powder, form- 


ing beautiful compounds with zinc, and copper. It dyes 
wool a scarlet colour. The great interest of this substance consists 
in its supposed relationship to alizarine, the colouring matter of 
madder, the only difference in composition of chloroxynaphthalic 
acid and alizarine being in the former containing an equivalent o 
chlorine in place of jy RAs, thus :— 

Opts bad cseee- coceceqccseecererecer Alizarine. 

Cio( HCl. )Os ....++.4-20see00e «+s» Chloroxynaphthalic acid. 

Many endeavours have been made to remove this chlorine, and to 
ar hydrogen in its place, with the hopes of producing alizarine ; 

ut up to the present time no definite results have been ob- 
tained. 

I am inclined to think that, although this relationship of com- 
position exists between these bodies, yet that their chemical nature 
is quite dissimilar. We generally find that chlorinated bodies have 
similar properties to those from which they are derived or represent. 
Chloroxynaphthalic acid, however, does not appear to possess pro- 
perties similar toalizarine. This acid dyes wool readily without a 
mordant ; alizarine only slightly stains it. When boiled with cloth 
prepared with alumina or iron mordants it scarcely produces any 
change, while alizarine yields intense colours. 

This process of preparing benzoic and chloroxynaphthalic acid is 
carried out on the large scale in France by MM. P. and E. 
Depouilly, to whom [ am indebted for the specimens of these pro- 
ducts shown in thislecture. Some of the chloroxynaphthalates are 
beautifully-coloured salts, and are used as pigments, 

Laurent in his researches obtained a body from naphthaline called 
carminaphtha, This product is now claiming the attention of 
manufacturers, and is said to produce very fine shades of colour 
upon fabrics. 

Before making any further remarks upon the coal-tar colours I 
wish to draw your attention to some of their applications to the 


arts. 

I have told you that some of the coal-tar colours contain carbon, 
hydrogen, and nitrogen, and that they are generally organic bases. 
They differ essentially from most of the vegetable colouring matters, 
which contain, with but few exceptions, only carbon, hydrogen, 
and oxygen, and are weak acids. You will thus understand that 
many difficulties had to be encountered in their application for 
dyeing and printing, because they would not combine with the 
ordinary mordants used for the colouring matters of woods, as 
alumina and oxide of tin. These observations refer to the dyeing 
and printing of vegetable fibres, and not to silk or wool, as these 
materials absorb the coal-tar colours without the intervention of a 
mordant, 

In silk dyeing the principal difficulty experienced in applying 
the-coal tar colours was owing to their great affinity for the fibre, 
thus preventing the dyer from obtaining an even colour, especially 
when dyeing light shades. After a time, however, it was found 
that this obstacle could be overcome by dyeing the silk in a weak 
soap lather, to which the colour had been added. This not only 
caused the dyeing to proceed with less rapidity, but also kept the 
face of the silk in good condition. Silk dyed by this process is left 
soft, but may afterwards be rendered hard or ‘‘scroop” by rinsing 
in a bath of slightly acidulated water. 

This process was first used for dyeing silk with the mauve or 
aniline purple. It has, however, been since found suitable for 
nearly all the aniline colours, as magenta, Hofmann, and Britannia 
violets, &c. For dyeing silk with coal-tar colours of an acid nature, 
such as picric acid, dinitronaphthol, &c., the silk is simply worked 
in a cold aqueous solution of the colouring matter, sometimes 
slightly acidulated, as when using the sulpho-acids of aniline blue 
or soluble blue. The process of printing silk with aniline colours 
is comparatively simple. or alcoholic solution of 
the colouring matter is thickened with gum senegal, printed on 
with blocks, and when dry exposed to the action of steam for 
about half an hour. The gum is then washed off, and the goods 
finished. 

In my last lecture I referred to the formation of two colourless 
— from magenta, the one called fleucaniline, and the other 

ydrocyanrosaniline, 

Some few years since it was found that if silk dyed with 
magenta has the reagents necessary for the formation of these 
colourless products ene po it, what is called a discharge style 
can be produced. One of the substances used for effecting this 
change is powdered zinc mixed with gum. This process also ap- 
plies to all the coloured derivatives of magenta, and yields better 
results than can be obtained by printing on the colouring matter 
and leaving the white parts, because the colours are always clearer 
when dyed than when printed. But this is not all. When printing 
two colours on silk, say a pattern with a green ground and purple 
spots, two blocks have to be used, the one for the ground and the 
other for the spots; and when removing the first bluck the silk 
often moves slightly, therefore when the spots are put in by the 
second block they do not exactly register, and thus an imperfect 
result is obtained. This difficulty, however, can be avoided by 
taking silk dyed with any of the derivatives of magenta, and print- 
ing it with the discharge previously mixed with the colour it is 
desired to introduce, of course employing a colouring matter which 
is not affected by the discharge, as aniline purple, aniline pink, &c. 
This discharge style has only been employed for silk at present. 

We will now turn our attention to the methods of dyeing wool. 
These methods, as a rule, are very simple, the wool being merely 
worked in a hot aqueous solution of the desired colourmg matter, 
no mordant being required. Acids are generally found to be in- 
jurious, a po gs being preferred, | the operation 
finished by bringing the temperature nearly up to that of boiling 


water. 

With the blue known as Nicholson’s blue the process of dyeing 
is different to that just given, and consists of two distinct opera- 
tions, the wool being first worked in an alkaline solution of the 
colour, which gives it a kind of grey or slate shade, and then in an 
acid bath, which developes the colour. 

The printing of wool is similar to that of silk, the colouring 
matter being simply thickened with gum, printed on the goods, 
steamed, and then washed. 





The dyeing of cotton with aniline eg oes at first presented many 
difficulties. This colouring matter was found to be ca of pro- 
very beautiful colour without a mordant, it was pro- 

colour thus obtained 
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such as al! the 
cian Joiner nam rman rere, 
self found a method of a this colouring matter to oottoh, 


which is based upon the insolubility of the compounds it forms 
with tannin. In using this process the cotton is first soaked in a 
decoction of sumac or some other tannin agent, then in a solution 
of pete of soda, and lastly in water slightly acidulated with 
ot ane cid. The i thus prepared contains an insoluble 
compound of tin and which nity 
for aniline le. The stannate of soda may be replaced by alum, 
or a solution of tin salt. This method of pre ton has been 
found suitable for nearly all the aniline colours discov since 
the mauve, and is now almost universally employed in Great 
Britain for cotton dyeing. Other processes have been proj 

for cotton dyeing, but are not so generally employed as the one 
just descri $ 

We now pass on to the application of coal-tar colours to the art 
of calico printing. The mauve, when firstintroduced, was applied 
to printing ina very simple manner; the colouring matter was 
r erly sine with gum and albumen, printed on the goods and 
team ; by this process the albumen became insoluble, and fixed 
the colour. Caseine and gluten were sometimes used as substi- 
tutes for albumen. Being dissatisfied with this mechanical mode 
of spplying aniline purple, in conjunction with Mr. Grey I made 
a number of experiments with a view of obtaining some more 
chemical method of fixing this colouring matter, and at last 
succeeded. The process proposed consisted in printing the pattern 
with a salt of lead, then converting this into the oxide or a basic 
salt, by ing the goods through an alkaline solution. Thus pre- 
Pp Ponape worked in a boiling solution of aniline purple in 
soap. In this way a very pure colour was obtained on the mor- 
danted parts, the soap keeping the whites pure. This process, 
however, was of yery limited application, as it could only be ap- 
plied for single-colour patterns. After this several processes were 

atented for the use of tannin for fixing the mauve ; these were 

ed upon the inethod of dyeing cotton previously mentioned, and 
some very fast results were obtained; but as these methods are now 
out of use I will not describe them further. 

The process now nearly universally employed in the north was 
discovered by M. Alexander Schultz and myself; it consists in 
printing the colouring matter with a mord. nt composed of a solu- 
tion of arsenite of alumina in acetate of alumina. On steaming 
the cloth printed with this mixture for about half an hour, the 
colour is firmly fixed in the fibre. After steaming the goods are 





generally soaped, and then finished. One of the great advantages 


of this process is that it can be worked in patterns with a great 
variety of colours, and is also suitable to nearly all the aniline 
colours, as well as the mauve, yielding shades of great brilliancy. 

During the last few years much attention has been given to the 
application of aniline black to calico printing. This substance is 
not prepared in the separate condition, but tormed on the fabric ; 
it is produced by printing a mixture of a salt of aniline, chlorate of 
potassium, and sulphide of copper, thickened with starch upon the 
goods, and in this manner a dull grey impression is obtained ; but 
after three or four days ageing this changes to a dark olive, and is 
then rendered perfectly black by passing the goods through a dilute 
solution of carbonate of soda. This colour is very fast, but is in- 
clined to acquire a slightly green shade by long exposure to the 
air. Unfortunately, it cannot be printed on with other colours, 
because when steamed the cotton is destroyed by the acid character 
of the mixture employed for its formation. It can, however, be 
printed on at the same time as madder mordants, and these can be 
afterwards dyed with a lead mordant, so that when passed through 
bichromate of potassium a pattern with black and yellow or orange 
can be obtained. 

The aniline colours have produced quite a revolution in the arts 
of dyeing and printing, and have made these processes far simpler 
than they were, and there is such a variety of shades of colour now 
sent into the market that the dyer or printer has little else to con- 
sider than the intensity of the colour required ; and, in fact, if a 
dyer has a large order to execute of a particular shade of colour 
not in the market he will not trouble about matching it himself, 
but sends to the colour manufacturer to supply him with a pro- 
duct capable of yielding the required shade. 

Besides dyeing and calico-printing, several other branches of in- 
dustry have benefitted by the coal-tar colours, such as the arts of 
lithography, type-printing, paper-staining, and colouring, &c. Be- 
fore they could, however, be used for these various purposes, it 
was necessary that they should be made into lakes or pigments, by 
union with alumina or other suitable base ; but as most of the ani- 
line colours are of a basic nature it was found impossible to com- 
bine them directly with a metallic oxide like alumina ; advantage 
was therefore taken of their affinity for starch granules, and some 
very brilliant products were obtained by dyeing powdered starch 
with the cold aqueous solution of these colouring matters, These 
starch powders, however, are wanting in covering power or body, 
so that other processes had to be sought for, and now these lakes 
are made — an alumina base, by the intervention of tannin or 
benzoic aci 

Many attempts have been made to prepare a pigment from rosolic 
acid or aurine, and this to some extent has been accomplished by 
precipitating a solution of the colouring matter with alumina; by 
this process a bright orange-scarlet coloured product can be ob- 
tained ; it is, however, only suitable for paper-staining. I have, 
therefore, lately been further experimenting in this direction, and 
have succeeded in forming a very brilliant scarlet pigment, which 
can be used for printing inks and a variety of other purposes. 

Upon the tabie there are some specimens of magenta, Britannia 
violet, aniline blue, green and orange lakes, and also some very 
beautiful and intense-coloured preparations of coal-tar colours, now 
generally called carmines. These lakes, when ground with printers’ 
varnish, produce printing inks of very great brilliancy, and are ex- 
tensively used for this purpose; and Mr, Hanhart, whose name is 
so intimately connected with the art of lithography, has most 
kindly furnished me with the various illustrations of the appli- 
cation of these products to lithographic printing for this lecture. 

These lakes in a wet condition are being largely used for paper- 
staining, and also for paper colouring, as well as for a variety of 
other less important purposes. 

The peculiar bronze surface produced by evaporating a solution 
of an aniline colour has been taken advantage of by the manufac- 
turer ; and all the bronze bonnets, bats, flowers and feathers, so 
much worn in the autumn of last year, derived their lustre from 
aniline colours. When first employed for this purpose no fixing 
agent was used with them, and as they are mostly soluble in water, 
a shower of rain was often found to cause beautiful purple drops 
to fall from these bronzed bonnets and hats, and produce a kind of 
mottled pattern upon the white collars, and sometimes even upon 
the face of the wearer. 

Aniline colours are used for writing inks, colouring soap, &c.; 
but as these applications are only of small importance in a com- 
— point of view, I will not spend time in speaking about 

em. 

I have in these lectures brought before you in a rapid—I fear too 
rapid—manner, an account of most of the coal-tar colours; but, 
before concluding, I should like to show you the close relationship 
which exists between some of them, especiaily between those de- 
rived from rosapiline or magenta. 

I have endeavoured to show you that the derivatives of magenta 
closely agree in properties, all of them containing colourless organic 
bases, the colour being developed upon their combining with acids. 
But I now wish to show you more than this, by briefly explaining 
their chemical structure. To describe this thoroughly it would be 
necessary for me to enter fully into the chemical theory of substi- 
tution ; but as this would occupy a great deal of time, { must con- 
ek with just mentioning a tew facts connected with that 
su 

Kosaniline and its derivatives contain carbon, hy: and 
nitrogen, as I have told you on a previous occasion. C sub- 
stances containing hydrogen often hold it in what is termed a re- 
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Ethyl contains stosee C, Hs 
Phenyl » seeee Ce Hs 
I will first mention a familiar instance of the replacement of 


hydrogen by a radical. Water is composed of two equivalents of 
hydrogen and one of oxygen, thus— 
H 
it 0 
Now, it is quite to remove an equivalent of this hydrogen and 
weplaee it by otgh” 


Thi h hydroge A lacement 
i ter wit . ° 
oamak oa very ok tagener nF yw Be iteclf ; it is 


alcohol. 

Rosaniline contains three equivalents of hydrogen, replaceable 
radicals. This is the formula of the hydrochlorate of rosaniline, 

the three separate H’s being replaceable : — 
(C20 His) 
H }N. HOL 
H 
Now, what takes place upon boiling this salt with aniline? The 
henyl of the aniline simply takes the place of the replaceable 
ydrogen, producing what is called triphenylrosaniline. The re- 
sult cf this replacement is that the rosaniline salt has been changed 
from red into blue—the bleu de Lyon—which is represented 


thus :-— 
Cx Hw) 
it) 


Os 
GH) 


Dr. Hofmann, on observing this relationship, was induced to try 
whether he could replace the hydrogen in rosaniline by other radi- 
cals than phenyl. He tried to intraduce ethyl by digesting rosani- 
line with iodide of ethyl, and su in introducing three mole- 
cules of the radical ethyl in the place of the three replaceable 


N, HO. 














hy ens. I will endeavour to show you how this takes place, by 
the following equation :— 
(C, H,) I (Cp He) 
(C,Hs)I + H » NsHOL= 
(C, Hs) I H 
—_ = oat we - ee | 
Three molecules of iodide of ethyl. Hydrochlorate of rosaniline. 
HI (O20 He) 
HI + @ H) N, HO. 
HI 
0, H;) 
ee _ a +. - / 
Three of iodide of hydrogen or Hydrochlorate of triethylrosaniline. 
hydriodiec acid. 


Here we see the iodine has simply exchanged its ethyl for the 
replaceable hydrogen of rosaniline, and the result is a blue shade 
of — Hofmann violet. ait oa 

ow it is not necessary to replace the fevee ; two may 
be replaced, and we get a less blue violet. Represented thus :— 


(C20 Hy) 











C. H;) 
C H.) } NH Cl. 
H 
Hydrochlorate of diethylrosaniline. 
os one may be replaced, and we get a red violet. Represented 
us :— 
(Co Hie 
(C, BY) } NiH Cl. 
H 
H 
Hydrochlorate of ethylrosaniline. 


When speaking of the violet imperial, I mentioned that it con- 
sisted of products intermediate aren rosaniline and the blue 
de Lyon. These intermediat ti consist of rosaniline with 
one or two equivalents of hydrogen replaced by phenyl. 

Up to the present moment it has only been found passible to re- 
place one equivalent of hydrogen in mauveine, or the mauve dye, 
and, as I previously mentioned, it is curious that the result of 
this replacement is perfectly opposite to that which takes place in 
the case of rosaniline, the replacement of hydrogen by ethyl in 
rosaniline ing it to b bluer in shade, and the replace- 
ment of hydrogen by ethyl in mauveinecausingit to become redder 
in shade. The following is the formula of the hydrochlorate of 
ethyl-mauveine or dahlia 

CHa; 
(GH) NeHOL 

But although I have tried to explain the relationship of these 
colouring matters as simply as I can, yet this part of my lecture 


h 








assumes much of the character of a lecture on theoretical chemistry, 
Here we are talking about substitution iets of bodies, a branch 


of the highest theoretical chemistry, and it must strike .s as re- 
markable when we find that these considerations have been pressed 
upon us by the discussion of bodies which may now be said to be 
common dye-stuffs. We have also been talking quite ina familiar 
manner about nitrobenzol, aniline, iodide of ethyl, aldehyd, &¢., 
substances which were, only a few years since, the recherché com- 
pounds of the laboratory. In fact the coal-tar colour industry is 
entirely the fruit of theoretical chemistry. Let us consider the 
enormious rapidity with which this industry has developed. It only 
dates from 1856, and now we have large factories for the produc- 
tion of coal-tar colours, not only in Great Britain, but in Germany, 
France, Switzerland, America, and other countries. I had hoped 
to have been able to give you a statistical account of this industry, 
but have not had sufficient time for this purpose, Dr. Hofmann, 
however, in his report on the coal-tar colours, shown at the Paris 
Exhibition of 167, remarks that, ‘*in 1862 the value of these 
manufactures had risen from nothing te 10,000,000f., or more than 


£400,000 sterling. At the present this sum is trebled, which 
which would make it about one ion and a-quarter pounds 
sterling, although the ucts are much cheaper than they were 


before.” And now, when you hear of these results, do not forget 
that they are the truly practical fruits of ‘eectetind chemistry, 
not studied for the purpose of producing commercial products, but 
simply fot its own sake. 





THE various parts of the Scottish National to the 
Prince Consort to be erected at Edinburgh are advancing towards 
completion. 

New Yorksarre Mininc ComMPANy pepregien -g: Bd 
sed four 4 five months os new coments — the ~~ 

mpany (Limited), has been formed for the purpose of procuring 
coal in the Settle district. Although every effort has be ga Fg 
forth to find coal, the search has, up to the present time, 


te perevore-in their search for sol, which it alived Yo exit in 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents, ) 





UNDUE INTERFERENCE WITH THE STOKERS ON BOARD 
SHIPS IN THE NAVY, 


Simm,—Allow me to bring to your notice a few facts connected 
with the above constant source of annoyance endured in our navy 
by the chief and other engineers in charge. To suit your conve- 
nience, and my want of style, allow me to give the facts illustrated 
by examples under my own eye or to me by brother officers, 
and, drawing my own conclusions, leave you to publish as much or 
as little of this as you see fit. I will give ships’ names and 
dates to verify my statements, but I need hardly tell you that to 
publish them would cost me my commission ; but I send them to 
prove I am in earnest. 

1st. At present there are books of men’s stations, made out b 
the Admiralty, and issued to the commanding officers, in whic: 
stokers are appointed to do this thing or that—it matters not what 
as far as we are concerned—out of the engine room in action. 

2nd. It is argued by commanding officers, and planned by Ad- 
miralty, that, as screw ships are much under sail and the engines 
lying idle (as they suppose), it is not necessary at all times to have 

e full number of stokers in the engine-room. They are, there- 
fore, divided into engine-room party and deck party, the former 
being one-third and the latter two-thirds of the entire number. 

3rd. By reference to any navy list you will perceive that a chief 
engineer at the present day in the navy must be a man of fair pro- 
fessional abilities, fairly educated ; and as he must average fourteen 
or fifteen years’ service before he reaches his post, under a super- 
vision that is never relaxed night or day, there is fair reason to 
suppose that when he makes a request or remonstrance that there 
must be good grounds for what he says, and good reason to know 
what he wants. 

4th. On arriving in England, and the vessel being paid off, the 
engineer department of the ship is examined and reported on as to 
state and condition by the chief enginver of the dockyard at the 
port, who, up to the present time, has never served in the navy, 
and is unacquainted with the petty obstructions and interference 
with the stokers that goes on, and his verdict has a great deal to do 
with an engineer’s character. As an engineer—whose sole idea is 
what an engine ought to be to look nice—he may give a hard criti- 
cism ; when, bad he known the whole history of a four years’ commis- 
sion, with an impatient or overbearing commanding officer, the 
only wonder would be-that things were so well as they were. 

With these premises I will proceed to show what I mean, and 
bring instances. 

5ch. In small ships I have had the vexation, on getting up to 
breakfast, to tind that my orders given overnight for cleaning 


ON 





the engine-room wére not obeyed. On inquiry, uli the answer I | 
4 | engineer is the firmer of the two; but a dispute of this sort is not 


could get was that ‘‘the men were washing decks.” In these cases 
the stokers helped to get the sbip’s decks nice and clean, so at 
9 a.m. they might be fit for the captain to go his rounds should he 
see fit. After that the sailors were dressed nice and clean, and did 
nothing of hard work, and the stokers had to go below and make 
up for lost time by working like horses if the engineer in charge 
was a hard man, resolved, at all cost, to keep his place nice ; or else 
the engines would remain dirty for a longer period than was 
requisite if the engineer had some feeling for the men, and did not 
expect ten hours’ work done in eight. Again, in larger ships—a 





stokers called for mere real work. 
the Admiralty enter the few men needed 
the complements they go by the guns, 
ignoring the fact that the engine, being 
quires its own crew to do its own work. Keeping spare gear 
scraped, then painted, scraping rivet heads wistes bole bottoms 
to prevent the salt and wet from cocks accumulating and eating 
holes in bottom, and a hundred similar jobs, require ie men. The 
deck officer thinks that when the engines are stopped, or, at most, 
the soot overboard, there is no more to be done till the engine is 
wanted next time. He talks of the small space we have to clean 
compared with his whole ship, but forgets, first, that he has from 
140 to 800 men at his dis ing to size of ship, whereas 
we have only from twelve to forty. Not only that, but you 
never can knock into the head of an unmechanical man the haot 
that mere smooth is easier cleaned than half that space 
choke full of intri and mechanical details which cannot be 
ph py over “holus bolus” with a wash-deck bucket, a marine, 
and a 

The instructions say that when you have a complaint you are 
“*quietly to make it known.” But as you cannot disobey an order, 
an abuse wy go on at repeated intervals, and it is no fun quarrel- 
ling with a Captain Absolute in the navy. 

All this time, remember, the chief engineer is ht to look on 
himself as a gent and a responsible evgineer. How such can 
be the case when the feelings of power over the department you 
are answerable for are knocked over, and the work hindered on the 
other hand, none of us know. Here and there a knowing chief 
—with both pluck and temper combined — gets to windward. 
But even he has to fight. Whilst in other cases the milder man 

ives in, or the bold but incautious man gets into a serious row. 
ow, why should it be necessary to fight at all. Your duty is 
enough to occupy you if you do it properly. 

The remedy I suggest would be to let the stokers alone 
entirely to the chief engineer, aud, if needed, really enter the few 
extra hands as sailors. Or if it is said that the engineer has not 
enough for them to do (which in most cases I deny), let him at 
east unioterruptedly keep them till he has really done with them, 
and then send them on deck. At present in some ships the con- 
tradiction to common sense exists that instead of the commander 
asking if the chief can spare his men, the unlucky chief has to 
almost, if not quite, request the loan of his own men to keep his 
place clean. It the cousmon sense that obtains in shore business 
of giving a man men to do a given job, letting him alone to do it 
his own way, and holding him responsible for the result, all this 
would cease. Ask any engineer in charge if the stokers have 
not been a sore for years ; and the men themselves suffer, for they 
cannot serve two masters, I have known men punished in conse- 
quence of their blundering attempts to do both and serving 
neither. I have been fifteen years in the navy, and this nuisance 
has prevailed, in a greater or less degree, in every ship I have 
served. It varies according as the commanding officer or 





| like a shore quarrel, where the parties stand on equal ground. 


What is energy in the commander is impertirence or disrespectful 
behaviour in the engineer, rendering him liable to court-martial. 


| I read some remarks in your journal some time back relative to the 


frigate—deck crew nearly 500 men, stokers eighteen men—to make | 
a display at 8a.m., in crossing yards or other evolutions not | 


necessary to detail here, all the stokers would have to hold them- 
selves in readiness. Therefore, before that hour they could not go 
heartily into any dirty work, because the ‘‘stokey” must uot 
dirty theircleanshipmates ; ergo, their clothing must be clean—ergo, 
time is lost dressing for dirt, taen undressing and dressing for clean. 
Again, it is said by the officers, ‘‘ Steam is down, what can you 
have to do for the men?” The commonest mistake of all. Now, 
it takes forty-eight hours at the soonest to clean one of these ships 
as the navy expects it to be done. I will show how, supposing 
there is not one single repair for the engineers to do (a thing that 
never occurs, for there is always glands to screw up, or something 
to set right). Well, one day is taken cleaning and sweeping tubes 
and getting up dirt—and recollect the dirt of a man-of-war is not 
pitched overboard, just when the stokers are ready forit. I have 
known it lay twenty-four hours because the commanding officer 
had something else to do, Next day all bilge-boards up, and if 
possible everything washed, scraped, and whitewashed, as sweet as 
if no steam had ever been there. That’s under “ let alone” cases. 
But perhaps in the middle something out of the thousand calis 
demands the stokers to help to do what the officer with 300 men at 


his disposal— putting aside cooks, stewards, and the dozens of | 


hangers on—can’t or won’t do. Up they go. You complain.+ If 
civil, he tells you it’s only for half an hour, forgetting t at to get 
men up and down again breaks work. If uncivil, he simply words 
his reply so that while you can’t have any tangible cause for com- 
plaint, you are told it is his will to do so, and he has the power to 
do so, and you can tell the captain if you like. Now, captains of 
men-of-war don’t like to be always settling disputes, as they call it 
(when the argument is all on one side), with their officers. In the 
midst of all this inspection day comes. Round goes the captain. 
“Mr. A., your engine-room is discreditable.” ‘* Well, sir, I’ve 
done all 1 can, but the stokers are always away.” Well, the com- 
manding officer makes one of those queer statements that are true 
to the letter, but not in the spirit, and the chief is told he is making 
ridiculous excuses, To make up for this, next time the stokers are 


worked hours after the ship’s company are enjoying themselves on | 


Again, we have what is called “‘make and mend 
lothes’ day,” if possible, once a week, é.¢., the afternoon till supper 
time to do what they like,-which allows them time to keep them- 
selves inorder. Days without number have I seen this broken 
into by the poor stokers, because a few hours were wanted to com- 
plete something that must be done, and those few hours are just 
the time the other men have. Had all the stokers been under the 
control of the chief, or had those he nominally had never been 
interrupted, the work could have been done, and the men still had 
their time. To return to tle question of what have you to do with 
your men? Supposing the aforesaid two days of soot and ash 
sweeping and bilge cleaning got through satisfactorily, without 
interruption — even no repairs, as they must be done to make 
the engine work properly. If the engines were all paint, and the 
metal work never tarnished, or was satustied with a “clean rub”— 
meaning no dirt, but also no polish—it wight be done with few men, 
and leisurely. But in a man-of-war mere real cleanliness is not 
enough. Kverything must look as if it never worked ; so it must 
take men to do this, as bright metal in a sea atmosphere wants 
daily renewing, for it won’t keep so. Then, in a leaky ship, the 
bilge alone will take an hour to pump out, which is not done by 
the deck pumps, where thirty men may ina quarter of an hour 
heave it out, but daily a dribbling thing that permits about four 
men ata time at it. Without taking up more time in 
detail, it is sufficient to say that to keep engines and boilers, not 
merely in real working order, but what in the navy is called ‘* high 
show order,” requires all the men you have, or otherwise no 
interruption whatever to the half of your men you do get. 
Or, lastly, the compromise of keeping a// your men till you can 
have no more work, except afew to daily turn and wipe the 

i air the boilers with the stoves supplied for that purpose, 
bs pump out the bilge as routine duty. 


the forecastle. 











Of course steam up | 


and repairs speak for themselves. So much for a few out of endless | 


interrup ions. es 
‘The reply of the naval ones to all this is that in small ships 
istance to work the ship. Were such the case, and 






eons in judging of the engine-room cleanli 
. But the fact is he makes 


sea engineers not rendering due justice to the makers’ clever im- 
provewents in marine engines. Until a man is a free agent he 
cannot morally be held responsible ; and I wonder some of our 
engine-rooms are as good as they are. ©. J, 





INDICATING LETTER-BOXES, 
Sin,—Permit me to suggest a plan for indicating whether the 


| letters have been collected trom letter-boxes which is very simple 


and perfectly certain. The face of the pillar door would show the 
number of collections made, and the day of the week; this would 
be effected by a disc fixed inside, bearing on its face the 
days of the week, and a second showing the number of collections 
made; they would be adjusted in a woment by the postman when 
removing the letters, to tacilitate. which this should have on the 
back a representation of the face, and the position of the window 
should also be marked. The number of collections might as well 
be shown by a slip moving horizontally in a groove. This arrange- 
sn could be very easily and cheaply affixed to the present pillar- 
oxes. 
Doubtless many of your readers are familiar with the idea as 
being carried out in France. Dante, H. NEWELL. 
Maison Abbo, Nice, Feb. 2nd, 1869, 





THE HEATON PROCESS, 

Sir,—Mr, Noyes, in your number of the 29th ult., entirely 
ignores my question as to whether the Round Oak pig said to have 
been experimented upon by Mr. Heaton is the same as the 
* Level” pig from whieh the Earl of Dudley’s Round Oak iron is 
manufactured. By his silence the public may conclude that it is, 
and it would, therefore, seem that the Heaton process has not 
produced the same result upon this pig as can b2 obtained by the 
old method of puddling. 

Mr. Noyes questions the reliability of Cochrane, Grove, and Co.’s 
machine tests. in reply, I would remind him that this eminent 
engineering firm have constantly to test iron for Government and 
other contracts, and are, necessarily, obliged to keep their testing 
machines in first-class order, and no one acquainted with them 
would for a moment question the result of their teats. I have no 
doubt that upon application they would furnish Mr, Noyes with 
a copy of their report upon the tensile strain of Round Oak iron. 
I may state that the size of the iron referred to in my note as 
having been experimented upon was | jin. diameter; the Heaton 
bars were jin. square, and, as Mr. Noyes justly observes, the 
smaller the dimension the greater the relative strain iron will 
stand per square inch, so we may infer that the sizes were in 
favour of the Heaton bars. 

1 have no desire at all to disparage the Heaton process, believing, 
as I do, that there is plenty of scope for improvement in the 
manufacture of iron; at the same time [ must observe that the 
instances quoted as proving variations in “* testing machinery ” 
rather seem to point to irregularity in the iron produced by the 
process under discussion; and if this be so it would be of propor- 
tionately less value for the production of malleable iron. 

It is unnecessary to trouble you with a detailed description of 
the various stages of heating and rolling through which iron has 
to pass before it arrives at its tiuished state; it will be sutticient to 
say that the brand I quoted as having stood the 23; vous per square 
inch tensile strain, may be had for about £7 per ton. 

The question for the public is Can Mr. Heaton produce by his 
process, and with reasonable profit, an equal quality at the same 
cost ? SouTH STAFFORDSHIRE, 

Brierley Hill, Feb, 3rd, 1869. 








Tse Destiny or Invewpors.—M. le Senateur Dumas, the great 
chemist, wrote to an inventor whose invention infringed : 
—*T learn with deep regret the result of the lawsuit you have had 
to undergo, I know by a long experience that every new idea 
finds, the day after its birth, ancestors ready to devour it, though 
the eve before nothing announced that these ancestors were 
destined to propagate any posterity. You undergo the destiny of 
all inventors.” 

3y the Public Offices and Courts of Justice Concentration Bills 
additional houses aud lands are proposed to be acquired. For the 
purposes of the former the block intended to be taken is situate 
between the new India-ofhce and Great George-street and the 
Park and Parliawent-street. For the Courts of Justice several 


to work the ship’s movements, allowance might be | large blocks abutting upon the site already acquired are proposed 
engineers, on the one hand, and allowance ought to be | to be taken, 
on j one of whi 
no allowance, nor are the ' other is to cross Oarey-street, near the entrance te 


of constructing two bridges, 
Strand near Temple-bar, and the 
Lincoln’s-inn, 


tly for the 
is to cross 
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LOCOMOTIVE 


ENGINE FOR THE MEXICAN RAILWAY. 


MESSRS. JOHN FOWLER AND CO., LEEDS. 
(For Description see page 198.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
PARIS.—MM, Xavier and Borvaav, Rue de la Banque. 


—Messrs. A. ASHER and Oo. Unter den Linden, 
VIENNA.—Messrs. GEROLD and Co. 
—M. B. M. cnt Stadio. 
MADRID.—D. Joss Proprietor of the 








PUBLISHER’S NOTICE. 

There is reason to believe that the weekly sale of Tue 

ENGINEER viscrtan’ oarnateamtbicak Of te fennel 
maining engineering journals combined. influent 

aharadis, © qhanes, of 40ghadaiin, alertiore dam 

selves possess conclusive and satisfactory evidence. 


*,* With this week's ion we issue, a8 a the Index 
“to cur Fuuntpciath Vehans, tubating-s classified list of 
all the patents i months. ing to 








TO CORRESPONDENTS. 
*, We cannot undertake to return drawings or manuscripts, and 
i ‘must therefore request our correspondents to keep copies. 
W.T (Salford), J. 8. (Bolton), awp OrnERs.—Seeour leader on your é 5 
Trave—Write to Mr. Charles Porter, the Whitworth Company, Man- 


chester. 
J.L.D. We fail to understand the action of your valve. Please send some 
information. 
8. 8. (Somerset-street).— The subject possesses so little special interest that 
we must beg to decline your offer with thanks. 

T. W. M. C. (Londonderry). - An i tion p all the adi 
stated in your note would be very valuable. 
Youne EnGinger.—Send us a dimensioned sketch of the boiler in section, 

and we will endeavour to advise you. 
W. E.—Such a certificate would not be without value. If you can get it 
without much trouble or loss of money, do so by all means. 
W. C.- No advantage would be gained. The idea is not novel ; it was 
~ years ago, and engines so fitted have been used in small screw 
Ligvvain’s Neepte Lusricator.—A correspondent, “E. W.,” wishes for 
the address of the English agent for the sale of Lieuvain’s needle lubri- 


cator. 

Mivxmayn.—l. The fy-wheel must be turned that it may run true. 2. There 
should be a check valve. 3. The pipe is too small; five-eighths or three- 
quarters would be better, 

Incoey1t0.—Apply to the Board of Trade. Marine engineers are tolerably 

in Glasgow. We shall publish a second sheet in a few weeks, which 
will make everything clear. 

C. C, H.— From inquiries we have made, we have reason to believe that the 
points specified are patented in this country. Should you wish for definite 
information we will try to obtain it for you. 

A Youne EnotneEer.—Surely you do not read Tue Enctneen. Pray turn 
to our back numbers, and the fact will dawn on you that we have pub- 
lished, and are now peness, @ series of articles on construction, 
intended to supply, and supplying, just the information you require 

X. Y.—We are unableto say whether “the Corliss engines at Saltaire are using 
40 per cent. more coal than the Fairbairn engines with which they are com- 
peting.” We think the statement must be untrue. You can have a good 
condensing engine quiteas economical as either the Corliss or Allen for less 





money. 
H. P.—It is not easy to answer your questions in general terms. Rankine’s 
‘“* Applied Mechanics” is an excellent work; so is Gregory's. Oliver 
Byrne's ‘‘ Mechanics” may be read with advantage ; Nystrom’s 
“ Hi ics” is sound. “ Humber on Bridges.” There is no work 
20. The reichest of i kn found 
120.— qu way of acquiring the knowledge you want will be foun 
in the assistance of a rlader, g 7 you ny thi g 2 themali 
alr you could learn enough in siz or eight months for your purpose. 
4s to nage and irrigation, your best, indeed your only plan, will be to 
article yourself for a term to some engineer carrying out sanitary works. 
Expansion.—17 he speed must not exceed four miles an hour in the country 
or two in towns ; aman carrying a red flag must precede the engine by 100 





yards. Two men besides must be in charge of the engine, and a third man 
in charge of the train, be this long or short. A lamp must be carried at 
night. The owner's name and address and the weight of the engine must 
be painted on the machine in large letters. 

A Reaver.— You require the assist ofa lting engineer. Speaking 
in general terms, the plungers should be of the same diameter and stroke as 
the buckets; but everything depends on the leakage which is likely to take 
place, the dimensions of the tank from which the plungers will draw, &c. 
The tion, as you put it, constitutes, hat @ very nice problem, 
which we cannot possibly solve in the absence of very precise information. 

Savery (North Britain).—No prize has been offered by the railway companies 
Sor schemes of intercommunication ; on the contrary, we understand that 
they are about to offer rewards to ali inventors who, having schemes of 
intercommunication, will exercise sufficient self-denial to keep away 
from a railway office. We have been informed that numerous cases of 
insanity have recently occurred in the eng 3’ an gers’ offices, 
evidently attributable to the incessant badgering at the hands of inventors 
the officials have had to undergo. 











VARNISHING PIPES. 
(To the Editor of The Engineer.) 
a: — of eg M6) meen favour me with a little a 
Tespectin . Angus Smith’s composition for lining pipes? ° 
Islington, hacen Ast, 1869, 7 
CUTTING COG WHEELS. 
(To the Editor of The Engineer.) 


Srn,—Would vy. nins inform me where I could get some small 
ao want for model, and some of them would be very 


small. SwAansEa. 
January 28th, 1869. 
COCOA-NUT FIBRE TWISTING MACHINES. 
(To the Editor of The Engineer.) 

S1z,—We shall be obi: by information respecting machines for twisting 
eovoa-nut fibre into wie fe making mats. We are told the twine is all 
made abroad. Is this so? P. ann F. 

Herts, January 26th, 1869. 

MEETINGS NEXT WEEK. 
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THE UNION AND CENTRAL PACIFIC RAILROADS, 
AL.tusions to the Union Pacific Railroad of America are 
not unfrequent in the press; but no definite concep- 




























































Wadsworth, 
Pacific Railroad, while only that part of the line from | five hundred miles on—from 
Omaha on the Missouri, which is advancing to meet it, is | V in Utah—the company may carry on their track { 
the Union Pacific. The Central Pacific Company have had idly, and with comparative ease until it reaches the pass 
by far the most difficult section of the line to deal with, {in the Wasatch 
having been confronted with a colossal difficulty at the 
outset of their undertaking—the chain of the Sierra 
Nevada mountains. The line starts from Sacramento, the 
political capital of California—a day’s journey by river 
steamboat from San Francisco. It will be imperatively 
necessary in the end to carry round a connecting line to 
the rt itself; but situated as that town is—at the 
extremity of a peninsula—any railway uniting it with 
Sacramento will have to make a considerable circuit. The 
aay begins to rise almost immediately after the train 
eaves Sacramento, although for a considerable distance 
the road runs through a tolerabl smooth country, culti- 
vated in vast corn-fields, ee of acres in extent. Cali- 
fornia is becoming a granary for half the world ; its exports 
of wheat last year amounted to twenty million dollars, 
1n the course of a few hours, however, the of the 
country changes. The horizon is bounded rollin, 
ridges ; the surface is everywhere dotted with trees, whi 
give a very beautiful and k-like appearance to the 
scene, and in advance, the dark lines of pine forest and the 
highlands of the Sierra become visible. The trees thicken 
as you go on, civilisation and all signs of agriculture are 
left behind, and the line winds about the sides of the 
mountain spurs, with deep ravines, stretching away on one 
or other hand, beyond which, ridge behind ridge, lie the 
dense masses of forest. Until they got well up amongst 
the mountains the engineers had little or nothing to do 
with bridge building. There are few streams of any mag- 
nitude in the interior of California ; these are crossed on 
trestles, and the roads have to be contented with level 
crossings, The roads, indeed, are mere tracks over the 
country, untouched with spade or pickaxe, and a railway : lf to 
more or less is a trifling obstacle to a “thoroughbrace | because the further west or east the junction is made the 
mn.” It is only very near towns—in the heart of | larger share of the freight on through traffic will accrue to 
civilisation so to speak—that the railway authorities recog- | the Union or the Central Company, as the case may be. 
nise the existence of ordinary traffic so far as to put up a| The Union Company, moreover, have another end in view, 
board by the side of the line warning people to “lock out | as they wish to select the route through Salt Lake Valley 
for the engine and cars.” Engine the word, of course, is | in order to subserve the interests, as far as possible, of a 
pronounced—chiefly, it may be assumed, because the | projected branch to Oregon. : ’ 
accent is put on the first syllable in this country.{ The Union Railway is contructed on the same simple prin- 
As soon, however, as the line begins to penetrate a moun- | ciple which has been already described in reference to the 
tainous region it is no longer possible by any yr in | western section. The track, if possible, indeed, is even 
winding about amo’ the slopes to keep on the natural | rougher, and parts of it have failed to pass the inspection 
surface of the ground. As long as they could, the engi- | of the Government surveyors, little accustomed as those 
neers of the Central Pacific avoided obstacles, but when | gentlemen must be to the sight of creditable work. The 
these became inevitable they faced them boldly. The line | country between the Missouri and the Mountains 
is carried across wide ravines on timber ing, in some | has offered no natural obstacles whatever to the engineer. 
cases 90ft. high, Many of these viaducts are sharply curved | It is a vast prairie, where nothing had to be done but to 
and steeply inclined, and for a train to run over them at a | bank up the earth a foot or so above the natural Jine and 
high speed would be certain death. Timber, however, is | lay down the sleepers, No bridges of any kind were re- 
not spared in their construction, and they are very rigid— | quired, and the undulations of the ground were so slight 
likely to be safe enough as long as the material remains | that cuttings were not necessary. On approaching the 
sound, Thecompany are under an obligation to theGovern- | Rocky Mountain country, of course, the undertaking became 
ment to replace them by embankments or stone viaducts | more serious, but no difficulties were presented which 
within a given period, could be compared to those encountered by the Cen- 
The —— become very abrupt as the higher levels | tral Pacific Company in crossing the Sierras, It was 
of the Sierra are approached, in some cases being as much | simply the magnitude of the enterprise which made it 
lin 20. The height of the summit station is about 7500ft. To drive a railway for eleven hundred miles through 
above the sea, at an altitude considerably above the snow | a wilderness which was worse than uninhabited, parts of 
limit in that latitude, At the season when we | which were infested by hostile Indians—where water was 
passed over the line—late in the autumn—there was, of | scarce, and nothing in the shape of materials or provisions 
course, less snow than at any other time “ae the year. | for the working parties could be obtained—was a task 
Nevertheless, it lay in considerable masses in the ravines, | calling for the manifestation of all that dogged perseverance 
and many indications threatened serious danger from the | and —— for enduring hardship which is at the same : 
winter drifts and avalanches, Snow falls on. the Sierra | time the virtue and vice of the Western American character. 
Nevada during the winter in extraordinary abundance. It | It bears the aspect of a virtue when its great material re- | 
is asserted by settlers in the neighbourhood that the aver- | sults are contemplated alone ; but only those amongst men 
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the way into the / 
Mormon country. Here it will have a good deal of spade 
work to oa but the Mormon — unity are doin ie 
ev ing in their power to promote the undertaking, an A 
Rockass Soonrhicadt las chee to Ge ammee Bt as | 
pare nab of the n work in this pass— Webber ; i 
Canyon by name. The Union Pacific Company meanwhile ; 
is pushing on its section of the line with the utmost speed; 
from Omaha, on the Missouri, it had in September con- 
structed about 900 miles, The end of the line was only 
240 miles from Salt Lake City, and the probability of a b 
junction between the two lines in the course of the present i 
year seemed very reasonable. The 240 miles still to be 

constructed, however, constituted by far the most difficult 
partof the Union Company’s work. The Rocky Mountains are 

not a singlechain liketheSierra Nevadaor the Alps. Travel- 
ling eastward or westward you are in the Rocky Mountains 
for hundreds of miles. Sometimes the prospect consists of a 
level plain, stretching away for miles in every direction ; 
but its altitude above the level of the sea would be con- 
siderable. In fact, the whole of the great American desert 
which lies between the py oa ay and the Sierra is 
a table-land, and Salt Lake Valley itself—the site of the 
Mormon city—is no less than 8000ft. above the sea level. 
Thus it happens that the Union Pacific Company, though 
it has passed the place at which the waters are 
said to divide—a dreary expanse of saline desert, 
where, by the way, there is no water whatever, but 
where, if there been, it might have divided— 
have still to work their way through a mountainous 
country and face the difficulties of two or three passes, 
or canyons. Each company is exerting itself to the utmost, 
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age depth over the upper ranges, in where no drifts | accustomed to the requirements of Euro life who have 
have taken place, is no less than It is difficult to | actually encountered it, can have any idea how repulsive 
imagine how a line of railway could be kept in working | it is when seen at close quarters. It would be a departure, 
order under such conditions. In all situations the | however, from the purpose of this article to discuss the 


characteristics of people who have made the Pacific g 
Railroad. Although much of what has been written in a 

“high falutin” tone about the glory of uniting the East 

and the West, or the Atlantic and the Pacific, is great non- 

sense, it remains quite true that when we consider the 

nature of the country through which the line has been 

carried, we must all admit that such an expensive under- 

taking could only have been carried out by a people in | 
possession of material resources. It is much to 

doubted whi it will be ible to work the traffic ' 
over the higher levels during the winter months; and, asa 
route for European travellers to China the line is out of the 
spate, it is very much more expensive and much longer 


“ track,” as the Americans always call it, has been 

by massive sheds constructed of complete tree-trunks, but 
it is needless to say that tuese are not extended over the 
whole line; and even where they exist some old resi- 
dents shake their heads at them and deny even their power 
to withstand the pressure they will be called upon to bear. 
The line is carried along for a considerable distance at a 
very high level through some of the sternest and wildest 
scenery in the world, with giant pines 150ft. to 200ft. high 
on every side. Vast expanses of black forest, covering 
precipitous slopes, sweep down into rugged valleys thou- 
sands of feet deep, and in all directions the white-cap 
jagged peaks of the Sierra bound the view. In one pi 

a mpeee Sane Sen svaten Nes traveller far below 
him; and utter desolation, unrelieved by any pleasanter 
sign of human handiwork than the stumps of fallen trees 
beside the line, reigns over the landscape, The track 
descends by rather gentler gradients than those on the 
western side, but the character of the work is ev here 
the same. It is needless to add that all the way the line 
consists of a single pair of rails. The surface of the ground 
is roughly Sl led, or led in 


the P. and O. route. In fact, the Pacific Railroad is not 
an achievement of world-wide interest, but one of great im- 
portance to the Americans, and of which in consequence ) 
they may justly be proud. : 
THE ENGINEERING BERTHS UNDER THE BOARD OF TRADE. : 
J 


Ir is not so many yearssince that every other fond mamma | 
fancied that her own particular son was a mechanical 4 
genius, evidently destined—if she only saw him shape a if 
mud-pie into a a t — og & ay - 
to follow in the footsteps % enson, a \. 
A good many such geniuses having, meanwhile, “served out 
their time,” are naturally looking about them for “berths,” 





tion of that undertaking can have been formed by Engli 






wherein they can, for a consideration, exercise their talents, 
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and, if possible, feather their nests, Finding that just ach 
at any rate, the amount of engineering to be done is wofully 
in an inverse ratio to the number of engineers eager 
to do it; that, in one word, the profession seems to have 
eaten up, or worked up, for breakfast what it ought to have 
kept for dinner—said aspirants for panem, if not for cir- 
censes, seem to be casting longing looks towards “ ‘iovern- 
meut berths.” At least, so we jud from several corre- 
spondents’ letters. The particular focus on which these 
longing looks seem to concentrate appears to the 
Board of Trade, where My Lords of the Committee of 
Privy Council for Trade are supposed to be continually 
seated, ermine-draped, in solemn conclave, debating the 
varied claims of the talented youths who are destined to 
fill the almost iynumerable berths at the disposal of the 
said noble lords—berths varying in appointments from such 
trifles as three or four thousand a year, the minimum being, 
eay, £300 perannum, net cash, paid quarterly, and travelling 
expenses extra. An ominously great number of such 
rs ig reach us from Manchester and its neighbourhood ; 
aud it is evident that the appointment of the present Pre- 
silent of the Board of Trade seems to have stimulated the 
imaginations and roused the hopes of some of the youths 
of Cottonopolis and its saivoncntine towns. 

Now, if these young men from the country had only 
glanced at some of our advertising columns of, say, last 
year, they would have spared us the trouble of writing 
much of what follows. In our advertising columns of, for 
instance, last November, and, indeed, very often previously, 
have appeared pretty prominent “official notices,” gene- 
rally signed by Mr. Thomas Gray, the assistant marine 
secretary, and headed as “ important to practical 
engineers.” The particular one we allude to stated that 
the Board of Trade intended to appoint a surveyor of 
passenger steamships, to fulfil the duties stated in part iv. 
of the 1854 Merchant Shipping Act.’ ‘That is ‘to say, he 
would have to survey vessels licensed to carry passengers, 
and examine whether their hulls and their boilers and 
engines, &c., were constructed according to proper designs, 
and of good workmanship, and whether they were all ina 
fit and safe state to carry passengers. A Board of Trade 
surveyor has also to conduct the examinations of 
engineers for certificates of competency in the manage- 
ment of marine engines; he has to measure the crew spaces, 
and to see that they answer to the 1867 Act, and carry 
out other similar duties. Any applicant must prove that 
he has served an apprenticeship, that he has a practical 
knowledge of the construction and repairs of steamers and 
machinery, and that he has actually worked at sea in the 
engine-room. It is thus seen that a fair amount of 
elementary theory is required, together with a good 
deai of practice. He may be liable to be removed to any 
of the British seaports. 


There are, we bflieve, about forty surveyors stationed at 
all the more important ports of the United Kingdom ; the 
less considerable ports being seryed by visits from the 
larger ones in the immediate neighbourhood, The salaries 
of the majority of them are not of such amount as would 
constitute a prize for an enterprising man The Chief-Sur- 
veyor, who is also Inspector of Proving Establishments 
under the Chain, Cable, and Anchor Proving Acts, receives, 
we believe, about £700 perannum. The salaries of the 
other suryeyors vary from £250 to £300 per annum, 
There are still two classes of surveyors—shipwright sur- 
veyors and engineer surveyors. We say still, for the first 
class is rapidly disappearing in number with every vacan7y; 
as the rapid supercession of wooden by iron hulls, bringing 
shipbuilding into a branch of the art of the engineer, 
gives the board the power of appointing engineers able to 
undertake the duties of surveying both the hulls and the 
machinery. 

It must, at any rate, now be quite clear to certain of our 
inquirers that these are not berths for young men, how- 
ever competent in their way, just leaving their apprentice- 
ship. A candidate must have served some time in the 
engine-room. Further, as in these times there is con- 
siderable competition for these berths, such as they are— 
there were, we believe, some thirty or forty applications 
last November—the standard of qualifications is, just now 
at any rate, liable to be raised by the oflicials, In this 
particular way, however, we fancy that suid officials some- 
times catch a ‘l'artar—that is to say, they sometimes appoint 
a man who simply makes use of his Government berth as 
a means to.the end of getting into a better thing. A sur- 
veyor has a considerable amount of moral responsibility; 
and in the case, for instance, of the explosion of a boiler 
certificated by him within the time covered by the certifi- 
cate, he would be liable to be imprisoned for manslapghter 
—a case which, we believe, once occurred some years ago to 
an engineer surveyor stationed at the port of Dublin. 
He has also other little disagreeables, not the least of 
which is that some of his superiors have not any notion 
of engineering work; and, upon the whole, we may 
repeat, as to entering Government employment, “ Punch’s” 

vice to person about entering the bonds of matrimony :;— 
Don't. 

An impression prevails with most people that political 
influence and friends at court can do much in securing 
Government situations. In addition to his necessary 
qualifications, some “political influence” may not come 
amiss; though we believe it will not act so powerfully as 
is thought by outsiders. A voucher from one of the more 
considerable London marine engineers, who mostly have 
the entrée at Government offices, would perhaps, have a 
still greater effect. But the times are gone by when 
influence and patronage could do ovaesthing--i6 indeed, 
they ever existed in cases such as these, where a certain 
amount of sound and practical work is demanded, and in 
which considerable pablic scandal, and numerous parlia- 
mentary shindies, could be caused by any very gross ldche 
on the part of a surveyor. 

It is to be observed that only passenger vessela are sur- 
veyed to see whether they are safe ; ordinary vessels can 
ge ie ay se heres ees Bey Ba 
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it is at least a question whe 
the insurance 





should not be introduced, as is the case in Hol- 

d, Sweden, and other important. maritime countries. 

t is not likely, however, that, under the present adminis- 

tration, with its vigarogs straining for a surplus in the 

estimates—with a President of the Board of Trade like 

Mr, Bright, who opposed even the Factory Acts—that the 

sphere of Government interference, with a necessarily 

attendant increase in the number of berths, engineering 
or otherwise, will be at all extended. 

The forty-odd engineer surveyors of the Board of Trade 
pretty nearly exhaust the ts of engineers, as engi- 
neers, obtaining Government situations, The twelve or so 
inspectors of mines—mostly mining engineers, but absurdly 
few in comparison to the work they have to do—are under 
the Home Uffice, as is also the case with the inspectors of 
factories, By asufficiently strange anomaly, the inspectors 
of railways are under the Board of Trade, forming a part 
of the railway department of the board. There are only 
three of these gentlemen, and they are all army men— 
‘Royal Engineers ;’ and, of course, without the regular 
practical engineering training, It is said that the reason 
military engineers are chosen is that, in case of an invasion, 
officers acquainted with our railway economy may be at 
the disposal of the defence organisation. However this 
may be, it is certain that, by a beautiful provision, re- 
muarhably Shacacsoriatic of the sagacity of our How-not-to- 
govern Departments, as soon as these gentlemen have 
worked their way into railway details they are usually 
removed to other and often higher Government situations, 
A former pretty well known railway inspector is now one 
of the Under Secretaries of State for War. 





SODA MANUFACTURE ON THE TYNE. 


A RECENT meeting of the newly-formed Chemical Society took 
place at the Literary and Philosophical Society, Westgate-street, 
Newcastle-on-Tyne, for the purpose of hearing a paper by Mr. R. 
Calvert Clapham, F.C.S., on ‘* The Soda Manufacture of the Tyne.” 
The chair was occupied by Mr, Glover, and there was a large 
pos ran We extract from the paper the following parti- 
culars :— 

Asowrtiing to the most recent returns (1867) supplied by Mr. Call 
Secretary of the Tyne Soda Association, the raw materials used 
annually in making soda (consisting chiefly of pyrites, salt, man- 
ganese, chalk, and coal) amount to 1,200,000 tons, of the aggregate 
value of £863,425. In return for this outlay there is produced :— 
Soda crystals, 86,000 tons; alkali, 74,000 tons; bi-carbonate of 
soda, 11,000 tons ; sulphate of copper, 200 tons; sulphate of soda, 
2400 tons; bleaching powder, 27,000 tons; caustic soda, 
3720 tons ; Epsom salts, 590 tons ; Glauber’s salts, 20 tons ; oil of 
vitriol, 9000 tons ; hyposulphite of soda, 400 tons; muriatic acid, 
700 tons ; chloride of manganese, 1300 tons; total, 216,330 tons, 
of the aggregate value of £1,929,825. The number of workmen 
employed is estimated at from 5000 to 6000. The number of vessels in 
the trade was 5000, and the capital, fixedand floating, was from two to 
twoanda-half millions. It may not be uninteresting to hear some ac- 
count of an important branch of industry, especially, as far as can be 
ascertained, the first establishment in Kagland was commenced on 
the Tyne. Before taking into consideration the artificial produc- 
tion of soda, the paper glanced at the time when alkalies were 
derived solely from the vegetable kingdom, and when bleaching 
was effected without the use of chlorine. The glass trade was 
established at an early date in this district. Mr. R. W. Swinburne 
informed the author that the first window-glass works in England 
were erected at the Ouseburn, by Admiral Sir R. Mansel, in 1630 ; 
and that Mr. J. Cookson put up glass works at South Shields 
shortly afterwards. The soap trade was commenced by Lamb and 
Waldie at Westgate, in 1770; and both branches of industry were 
supplied with alkali from Spanish barilla, Russian potashes, and 
Scotch kelp, but chiefly from the latter. From the first production 
of kelp in Scotland. in 1730, to the end of the last century, its 
price gradually advanced from £2 5s. to £11 per ton; and 
the price of illa was at the same time about £55 per 
ton— equal to £180 or £200 for a ton of soda ash, at present 
worth £8. The only method as late as a hundred years ago in 
bleaching the British-made linens, calicoes, &c., after boiling them 
in the leys from kelp, was to separate them with sour milk, and 
expose them for long periods to the action of the air; but, on 
account of the uncertainty of the climate, it was necessary that 
the best cloths should be sent to Scotland; and, after a summer’s 
absence, they were returned for use in England. Writing paper 
was then only made from the whitest rags; and the expense of 
the bleaching was found to be as great as that of obtaining alkalies. 
It was under these circumstances, and when the supply of these 
high-priced and crude materials was found utterly inadequate to 
meet the increased demand, that a new manufacture was com- 
menced in this district. It happened that a north countryman, 
the late Mr. Wm. Losh, was living in Paris at the time of the Kevo- 
lution, and his attention, as a chemist, was particularly directed to 
the artificial production of soda, About 1793 or 1794, Mr. Losh 
and the Earl of Dundonald commenced a series of experiments in 
the manufacture of soda at Bell’s Close, near Scotswood, which 
resulted in the Earl taking out a patent in 1795 for ‘‘ Treating 
neutral salts to obtain alkalies.” Soda was made at Bell’s Close 
during these years; but to what extent or by what process there is 
no record. The works at Bell’s Close were removed in 1797 to 
Walker—the object being to obtain a more eligible site, and to 
make use of a salt spring coanly discovered there. A coal pit— 
the King pit—had been sunk in 1788, by the late Mr. Barnes; 
and an engine was erected in the same year by the well-known 
engineers, Boulton and Watt, to work the coal. This engine was 
put up on the old principle of the sun-and-planet motion, and is 
still at work. The salt spring was discovered in the shaft of the 
pit, and, analysed by ‘e * Woods, gave:—Dry muriate of 
soda, 32 grains; muriate of lime, 10 grains; muriate of magnesia, 
carbonate of lime, carbonate of iron and silica, 43 grains. Its 
strength was 7} per cent. upon Twaddle’s hyarometer, and it was 
conveyed in wvod spouts from the pumps to the evaporating pan 
near the pit shaft. The price of small coals used was 5s. Gu. per 
chaldron; and the total cost of making the salt was—coals and 
cartage, 21s. 9d. ton; wages, 6s, 1d.; pumping, 6s.; total, 
33s. 10d. The excise duty was from £10 to £36 per ton, and so 
scarce and dear was salt that it was a common practice to bore 
holes in the wooden spouts, and convey the brine secretly to the 
workmen’s houses to evaporate for domestic use. These high 
duties were not repealed until 1823. 3. Through the influence of the 
Earl of Dundonald with the Government an order in council was 
issued, permitting the salt made at Walker to be used in the manu- 
facture of soda, frée of duty, with a stipulation that soot or 
ground coal must be put inte the pans to prevent its use for other 





a and an exciseman lived on the premises to watch pro- 
i This peculiar privilege was found to be a great boon in 
paellis g the soda ie at Walker. ‘The quantity 
of salt produced at first wag not more than two or three 


tons weekly, but was afterwards imcreased to eight tons. 
These salt pans continued at work until 1826. The first importa- 
tions of Cheshire salt at 19s. and ite am ton took place in 1826, 
ang eon, superseded the salt made at Walker. Various manufac- 
to aa cclphes have been carried on at these works. From 1800 


abandoned, The paper 

as well as the modes since adupted; and it was 
t, in spite of the t increase in the soda 
trade of late years, Spanish illa was imported in 1864 to 
the extent of 1262 tons, and Scotch kelp was brought to the 
Tyne in 1842, and. refined. The first sulphuric acid 
chambers were put up on the Tyne, at Bill Quay, about 
1812 or 18:5, by Doubleday and Eastby. In 1821 Mr. Losh erected 
acid chambers at Walker, for the purpose of decomposing salt, and 
manufacturing soda on the French plan. The sulphur used was all 
derived from sicily. The daty of £15 per ton was reduced in 1825 
to 10s. perton. The price, delivered in the Tyne, after the reduc- 
tion of the duty, was £6 or £8 per ton. In 1838 the King of Sicily 
entered into an agreement with Messrs. Taix and Co., of Mar- 
seilles, for the exclusive sale of all the sulphur produced in his 
dominions. The effect of this was an immediate advance to £13 
or £14 per ton, and a great depression and stagnation in the alkali 
trade. Under these circumstances the attention of chemists was 
directed to pyrites as a substitute for sulphur, which was found in 
abundance in Cornwall and Ireland, This mineral was first 
imported into the Tyne in 1840, and in June of that year was used 
by Mr. John Allen at Felling Shore, and in September by 
Messrs. H. L, Pattinson at Felling. Foreign pyrites of higher 
strength were imported: Spanish in 1856, Belgian in 1808, 
and Westphalian and Norwegian in 1861. Nothing can give a 
more correct impression of the progress of chemical manu. 
tactures than the production of sulpnuric acid. In 1830 the 
production may be calculated at about 3300 tons; and is now 
140,000 tons. The prodiiction of crystals of soda was confined to 
the Walker Ironworks until 1827:—1799, 10 tons; 1800, 23 tons ; 
1805, 57 tons ; 1810, 66 tons ; 1815, 130 tuns; 1820, 121 tons; 1825, 
406 tons ; in 1830, 986 tons. In addition, Mr. J. Allan, Mr. A. 
Clapham, and Messrs. Cookson and Co., had produced about 2300. 
In 1867 the production on the Tyne was 86,000 tons. In 1799, 
the price of soda was £50 per ton ; in 1868, £4 2s. 6d. From 1799 
the casks were charged extra, and averaged from 25s, to 3Us. per 
ton, The wages of ball-furnacemen and other skilled soda men 
were, in 1810, 14s. per week; in 1868, 27s. The quantity of work 
turned out by each workman has more than kept pace with the in- 
crease of wages ; arid may be said to be at least four times as great. 
This appears to be due jointly to the increased skiil of the work- 
men, and to the better appliances and apparatus provided by the 
manufacturer. ‘The paper next described the manufacture 
of hydrochloric acid. Cookson and OUo.—now the Jarrow 
Chemical Company—began in 1823 by the erection of the cham- 
bers and furnaces in the middle of South Shields, which they 
afterwards removed to Jarrow Slake ; and Mr. R. W. Swinburne 
can recollect when a donkey-cart was sufliciens to keep these now 
extensive works in coal. Mr. John Allan commenced at Felling 
Shore in 1827; Mr. A. Clapham at Friar’s Goose in 1829; Mr. C. 
Attwood (now Messrs. Allhusen and Sons) at South Shore in 1830 ; 
and Messrs. H. L. Pattinson and Co. at Felling in 1834. ‘he 
paper next described the manner in which the preseut perfect 
system of condensers of hydrochloric acid came about, and also re- 
ferred to the introduction of chlorine in bleaching. ‘he manufacture 
of bleaching powder was commenced on the Tyne by the present 
firm of Lost, Wilson, and Bell, in 1830. ‘The quantities produced 
in 1831 were 73 tons ; in 1867, 27,000 tons, ‘The price in !832 was 
£25 perton; in 1868, £12. Up to 1815, an excise duty of £30 
per ton was laid upon the waste products from bleaching powder 
stills ; and it was not till after that date that the sulphate of soda 
contained in the still liquors was used in making alkali, Mr. 
Tennant was one of the first to begin. Messrs. John Lee and Co, 
appear to be the first who put up stills on the present system ; 
this wasin 1842, In 1846, Mr. W. W. Pattinson took out a 
patent for the internal application of steam to the stills, which has 
added much to the efliciency of working. 

Mr. Cail said : Seeing the great labour and research which Mr. 
Clapham had expended in producing the paper, which would form 
a very interesting document to refer tv, he moved that it be 
printed. 

Mr. A, 8. Stevenson remarked that the extension of civilisati 
and of the alkali trade were almost coincident, and it was a happy 
view of the question that, in extending the trade of the district, 
they were doing so much good throughout the world. 

A member aiso mentioned the saying of Liebig—that the civili- 
sation of a nation might be measured by its consumption of 


soap. 

Mr. Cail added that the commencement of the ironworks at 
Walker was a consequence of the aikali works—they having begun 
to cast their own chambers, and afterwards taken orders from 
different collieries, 

Mr. Pattinson seconded the motion. 

The Chairman, in putting the motion, said besides the industry 
and skill bestowed by Mr. Clapham, aad for which they ought to 
print the paper, there was its great value. It reflected the 
greatest credit on Mr. Clapham, and he did not know anybody 
else in the trade who would be able to collate these old books. Mr. 
Clapham had raised a monument to the late Mr. Losh, whose great 
and noble qualities had so much to do, not only with the introduc- 
tion of the chemical trade of this district, but also with the 
ultimate success of the lave George Stephenson. He believed Mr. 
Losh early allied himself to Mr. Stephenson, when he was unly a 
working man; and who knew how much Mr. Losh’s patronage had 
to do with the ultimate success of that great man. 

The motion was carried by acclamation, as also was a vote of 
thanks to Mr. Clapham. 

ihe meeting separated after a vote of thanks had been passed to 
the chairman. 


CIVIL ENGINEERING ON THE CONTINENT. 

AT the meeting of the Société des Ingénieurs Civils, Paris, on 
January 8th, M. Alcan, C.K, was elected president, vice M. 
Love, U.E. 

On leaving the chair M. Love said :— Before leaving the chair to 
my successor I shail make a hasty review of the events and works 
ot last year, We have lost many of our frieuds aud professional 
brethren, General Poncelet, of the Institute (Academy), honorary 
member of this society; M, Léon Foucauit, also of tue Lusticute; 
M. de Planhol, 4 veteran railway engineer; M. Evans, U.E., at 
Soston; M, Fougir, manager of the Sardinian mines; MM, Calard 
and Laumont, and, quite recently, M. Leconte, engineer-in-chief 
ot matériel aud tractiun (locomotive, permanent way, and roliing- 
stock) to the Lyous and Mediterranean Kailway Company; M. de 
ia Portilla, engineer at Sevilie; M. Dinan, surveyor of the Midi 
railways. Several members of our society have received French 
or foreign orders of merit, Legion of Honour: M. Schneider, 
director of Creusot Ironworks; Grand Cross: MM. Castor and 
Lavalley, contractors, Isthmus of Suez; Officers: MM. Delaunay 
author of a very good work on mechanics), Petitgand, Pouel, Ser, 
(aie ights; Order of Leopold of Belgium: M. Andry, 
Orsatti, Knights; Order of Christ of Portugal and of Isabella 
the Catholic: M. Bevan de Massy, Commander; Order 
of Charles III. of Spain: M. Marco Martines, Knight; Order 
of the Rose of Braz: M. i, officer, M. Neri and M. 
Husquin de Rhéviile, Knights. I wish I could lay before you a 
statement of the positions Leld by civil engineers in France and 
abroad, I regret that the idea of this statement occurred to me 
too late to be carried out ; I commend it to my successors. As a 
preliminary statement, and by way of example, I have much 
pleasure in reminding you that our young friend, M. Gottschalk, 
is now engineer-in-chief, director of mciérie/ and tractiun, of 
the South Austrian Railways, in the roczu of M. Desgrange. M. 

- i i ‘ t nd M. 
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Oler, for hi on the “Polders of Bourgneuf 
in Vendée.” Reviewing onaat tacin. I must the first place 
to those of the Isthmus of Suez and of Mont ing the 
latter, I have unfortunately nothing to say, as no have 
been communicated to us. As to the isthm you heard the 


Mth ul da lied by EOS stay id 

t timo ; from data su expe- 

riences, he announced thet the canal will be open to soreuie in 

bra next, ~In the beginning of last year I made the following 
tement :— fa 

“ Earthwork excavated in December, 1867, 1,130,386 cubic 
metres; remaining to be excavated, 39,026,189; beton blocks sunk 
in the piers of Port ald, 7917; Miccbene} er to be sunk, 76,253. 
From March 15th to April 15th, 1868, the earthwork amounted to 

500,000; blocks sunk in piers, 9700; number of excavators had 
in from 8795 to 11,227. From April 15th to May 15th, 1868, 
the earthwork amounted to, 1,800,000. Ditto, from June 15th to 
July 15th, 1,811,000; blocks sunk in piers, 10,625. Earthwork from 
July 15th to August 15th, 2,114,450; blocks sunk, 8797. The number 
of workmen had increased to nearly 12,000. In the next month, 
the earthwork amounted to 2,000,000 cubic metres as before. On 
October 15th there were 16,850 men. At that date there remained 
to be done, earthwork, 22,764,412; blocks, 12,289. If the works 
are continued at the same rate Mr. Lavalley’s promise will be 
easily kept. 

“Steam generators have formed the subject of three interesting 

pers communicated by MM. Belleville, Ball, and Maldant. 

he authors, MM. Belleville, Field, and Barrett, have en- 
deavoured to effect a threefold economy of first cost, of space, and 
of fuel. Practical tests will show to what extent these desiderata 
have been attained. 

** The subject of the Exhibition of 1867, not exhausted in the 
weekly meetings of that year, has supplied us in the course of last 
year with several interesting particulars. M. Martin communi- 
cated his observations on paper manufacture, and on the use of 
wood fibre tending to supersede rags, thereby reducing the 
price of paper, without Sepriving it of its essential proper- 
ties. It is interesting to observe how the progress of 
paper manufacture keeps apace with that of education. 
M. Bonnet gave a very careful report on the 21st section (locomo- 
tive engines, tenders, and engineers’ shops). In the 20th section 
we have a great mass of information on railway carriages, referring, 
among other improvements, to the introduction of iron, instead of 
wood, in the framework. Another important change is in the 
covered Impériales, which are now adopted on suburban lines, 
because of the greater security that they offer to passengers. 
Railways of local interest use only this type, and it will, perhaps, 
be adopted in due time by all railway companies. One of the most 
interesting communications suggested by the Exhibition was made 
by Mr. Maldant, on cay-dligtiasin light. The jury of the 
Universal Exhibition awarded the great gold medal to the mineral 
collection from Colorado, United States. M. Simonin has 
described before you some of the peculiar features of this 
important and rich district. 

** We owe also to the Exhibition the valuable paper by MM. 
Normand and Mallet, “Un the Duty of Marine Engines,” in which 
the authors endeavoured to show the superiority of the dimensions 
adopted by English marine engineers to those of the French navy. 
You are aware that MM. Normand and Mallet have found a 
patriotic opponent in M. Belleville, who acknowledges, however, 
the great merit and expediency of the paper. 

“In connection with marine engines I must mention Mr. 
Lissignol’s paper on ‘‘The Substitution of Zinc to Copper in 
Sheathing Vessels.” M. Lissignol has promised to lay before you 
the results of the new process. Picea meetings have been de- 
voted to the various systems of cellars for the storing of grain, 
shown in the Universal Exhibition; the best appear to be, 
for France, at least, those of Doyére and Louvel. Theoretic 
questions have been investigated in the beginning of last year ; one 
of these refers to the moments of greatest flexure in girder bridges. 
Mr. Arson has read an interesting paper on “The Disturbance of 
Iron Ships’ Compasses.” I have only time to mention the statis- 
ties of railway construction by M. Nordling; M. Gottscbalk’s 
yearly statement of the working of the South-Austrian railways; 
a@ paper on ‘‘English Junction Signals,” by M. Tardieu ; and 
another by M. Fellot, on ‘‘A Rock Borer,” invented by Capt. 
Penrice; one by MM. Flachat and Noisette, on ‘“*The use of 
Asphalte in Floors ;” a paper by M. Piarron de Mondésir, of the 
Ponts et Chaussées, on ‘* Ventilation by Compressed Air,” and 
various papers and debates on railways of local interest. I have 

quested our tary, M. Husquin, to prepare an alphabetical 
index of the subjects treatedin our transactions.” 

M. Love then made some remarks about the expediency of 
purchasing a larger building for the society, and of raising the 
fees, after which M. Alcan took the chair, and in the course of a 
short address made the following remarks :—‘‘ The investigations 
and studies reported in the ‘ Bulletin de la Société des Ingénieurs 
Civils’ are worthy of the superior staff of that great industrial 
army which has gained, by dint of patience and services rendered 
to society, a position that had been contested for a long while. It 
is hard at present to form an idea of the obstacles which were 
thrown in the way of useful works until the beginning of this 
century, the power of Louis XIV., the zeal of Colbert, the 
patriotic sacrifices of Riguet, and the perseverance of the talented 
engineer Andreossi were necessary to complete the Languedoc 
Canal, suggested by Charlemagne, encouraged by Francis L., 
Charles 1X., Henri IV., and Louis XIII. What a contrast 
between that long period of incubation and the last twenty years, 
during which the solution of the boldest sch has justified the 
expression génie (genius, ingenium, engineering) applied to the 
science of building. The Isthmus of Suez Canal, which will be 
an accomplished fact in the course of the year; railways enabling 
locomotive engines to climb up the slopes of the Alps, thus 
removing the natural barrier between France and Italy, and 
throwing in the shade the memorable works of the Simplon 
route, the application of the screw to steamship propulsion, the 
electric telegraph, &c., are continually stimulating fresh improve- 
ments, of which many of you are the authors. 

“IT call your attention not so much to the technical, as to the 
social, results of these improvements. The applied sciences have 
caused the reduction of working hours, the raising of wages, and 
the application of hygienic processes in manufactures which 
appeared at first hopelessly unhealthy. 

ndoubtedly a great deal remains to be done; but every day has 
its task— the perforators, steam ploughs, reaping machines, road 
engines, &c., will soon become as popular as the engine-tools of our 
great manufactures. Motive power mian has done his task, and 
now must be something better than a machine. The engineer’s 
mission, consequently, never ceases to increase. Our reports 
and treatises show how raw materials, owing to colated 
freights, are wrought in Europe and then returned to 
their native countries, leaving in our hands the value of our work. 
Improvements assist each other; rates for the conveyance of goods 
have been reduced from four to one, while the speed has been 
increased as from one to five, as shown by our honorary president, 
M. Flachat, in his admirable work on the Exhibition; and similar 
results have been effected with regard to the goods conveyed. The 
very refuse of manufactures is the object of a new series of manu- 
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factures; in coal, formerly a nuisance, 
brilliant constantly in number; foul 
water is utilised as a raw material in imy man 


becomes a source of fertility; certain rags which were scarcely 
vailable. fi chemical] 
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materials will be extracted from the residue 

Rural populations are to understand the 

ied sciences, to which owe, as they are aware, 

ts drainage, irrigations, embankments, artificial 
manure, thrashing, scutching, and other pow geod | great 
development in the manufacture of seed-oils and sugar 
The opening of local railways will ve a fresh impetus to agricul- 
tural industry. As yet I have said nothing of our future works. 
1 shall only state my desires. I wish to see in our reports, besides 
‘these which refer to our great communications (redlwe ), some 


accouft‘of-other branches of industry. I think that it is now 
expedient to inte the state of professional education. 
“Our bulletiw would have an additional interest if historical 


investigation threw some light on the lives and works of men who 
exercised our profession before it was recognised. Gennes, 
who invented a weaving machine a century before the appearance 
of a similar machine in England, is scarcel own to have existed; 
the inventions of Leonardo da Vinci, and those of | the ingenious 
machinist Vaucanson, deserve to be recorded. I aw happy to see 
among you so many eminent men, some being members of the 
Institute, others distinguished as practical men, and all the great 
schools being represented in our society.” 

M. Ferdinand de Lesseps communicated the following report on 
the works of the Isthmus of Suez, written on December 15th, 
1868 :—Total work to be excavated, 74,112,130 cubic metres; total 
do, done from 15th November to 15th December, 1,749,260 cubic 
metres; total excavated previously, 53,449,931 cubic metres; total 
excavated up to present time, 55,199,191; total remaining to be 
excavated, 18,912,939; number of dredgers at work, 60; do, do. 
to be employed, 0; number of excavators, 8213, 


Port Saip Piers. 


West. East. 
metres. metres. metres, 
Present length .. «2 os «+ o¢ ee 2500 1900 
Depth reached .. oe «+ «+ «+ ce 5°80 9-00 580 
Total cube of blocks to be sunk .. «+ 250,000 
Blocks sunk inthe month .. oe 416 
Blocks sunk previously .. .. oo 173,141 63,828 
Blocks sunk, total .. .. «. «+ e+ 178,141 68,244 
Remainder to be sunk .. «ce «+ oe 3615 





THE INSTITUTION OF CIVIL ENGINEERS. 
January 26th, 1869. 
CuarLes Hutton Grecory, Esq., President, in the Chair. 


THE paper read was ‘‘ Description of the New Ferry and the 
New Brighton Piers and Landing Stages, on the river Mersey, near 
Liverpool,” by Mr. Henry Hooper, Assoc. Inst. C.E. 

The ferry accommodation of the river Mersey having been 
briefly noticed, it was stated that in order to provide a means of 
communication by water between the central and the southern 
portions of Liverpool and New Ferry on the opposite shore, the 
Mersey River Steamboat Company was originated, to run 
steamers from the Prince’s Stage to the south end of the borough 
and thence across the estuary to New Ferry. 

This necessitated the erection of a pier, with landing stage and 
connecting bridge, at New Ferry, which was constructed from the 
designs of Mr. Brunlees, M. Inst. C.E., by Messrs. W. and 
J. Galloway and Sons, under the superintendence of the author. 
The pier consisted of fourteen spans, each 58ft. in the clear. It 
was formed of three lines of wrought iron girders, placed 9ft. 
apart from centre. to centre, and resting on cast iron columns. 
The openings were arranged in three groups, the first from the retain- 
ing wall towards the river, comprising five bays, then two rows of 
columns, next four bays, and again two rows of columns, and 
lastly five bays, terminated by a platform, 18ft. by 16ft., sup- 
ported on a cluster of eighteen columns and piles. The girders 
were each G60ft. in length, 4ft. 9in. in depth, and of the ordinary 


lattice form, footways of Memel planking being carried on the | 


bottom flanges. The two footways were each 8ft. 4in. in width, 
and were assigned respectively to the traffic passing in opposite 
directions. The top member of the girder was composed of two 
half-round bulb irons, forming, when riveted together through 
the flanges, a tube of 8in. external diameter. The two outside 
girders were each calculated to bear a load of 1201b. per superficial 
foot of platform, and the centre girder was nearly twice the 
strength of the others. The supporting columns were 12in. 
external diameter, the metal being jin. in thickness, They were 
generally cast in lengths of 10ft., and were connected together by 
flange joints, excepting the junction of the columns with the pilés, 
which was of a socket form. The piles were cast in variable 
lengths, to suit the contour of the ground; they were furnished 
with one turn of a screw at the bottom, 2ft. Gin. in diameter, the 
metal being 1}in. in thickness at the root, and the top of each pile 
was of a plain spigotform. The piles were screwed down to depths 
of from 6ft. to 10ft. by means of capstans. 

The outer edge of the platform at the head of the pier formed 
a bearing for the movable joint at the upper end of the bridge, 
connecting the pier with the floating stage. This joint allowed 
a horizontal and vertical motion of the bridge, and consisted 
of a strong wrought iron girder, having a radial motion 
round a steel pin, 4in. in diameter, fixed to part of the 
framework on the top of the columns. The vertical motion 
was obtained by means of a hinge under each girder of the bridge, 
composed of a wrought iron forging, bolted to a rotating girder, 
and a steel pin, 2}in. in diametér, passed through it and the 
two forged straps riveted round the end of the bridge. The 
under side of the rotating girder immediately beneath these hinges 
was supplied with two sheaves, or rollers, bearing on segments 
fixed to the heads of the columns. The bridge was 15sft. in 
length, and was formed of two bowstring girders, on the lattice 
principle, 10ft. in depth at the centre, and placed 9ft. Sin. 
apart. These girders were kept in place at the bottom by T-irons, 
and at the top by an arch of wrought iron. The lower end of the 
bridge was suspended by chains from a wrought iron cradle fixed 
on the floating stage. This was idered y to reduce the 
strain on the pier and bridge caused by the rolling of the stage, 
and was found to answer very well. The platform of the pier was 
12ft. above high water of ordinary spring tides, and 7ft, above an 





| extraordinary tide of 21ft. 


The floating tego was 100ft. in length by 22ft. in breadth, 
tapering for a length of 19ft. to 19ft. at each end. A spur, 22ft. 
by 1ift., projected at the back under the bridge. The pontoon 
was 7ft. Sin. in depth, and the sides had a batter inwards of 1ft 
It was built of ribs of T-iron and was divided into five compart- 
ments by four watertight bulkheads, To increase its stiffness there 
was a longitudinal bulkhead along the centre of the pontoon, and 
smaller bulkheads under the cradle supporting the ridge. The 
deck and appurtenances were of the usual description. The stage 
was moored by four chains, two at each end of the pontoon. Each 
chain was 50 fathoms in length, and at right angles to the adjoin 
ing one, the end of each being secured to an anchor with one fluke. 
Provision was made for taking in the slack of the chains by two 
sets of gearing fixed on the stage, one at each end. The pontoon 
drew about 2it. of water, and at low water of spring tides there 
was never less than from 7ft. to 8ft. of water at the front of the 


e. 

‘The dimensions of the various parts of the structure were given 
in detail; and with regard to the e diture upon the works, it 
a) that the approaches cost £1063, the pier {inclading the 

) Pe the s' £2674, making.a total of £11,477. 

design for the New hton Pier and Landing Stage was 
of a similar character to that of the New Ferry Pier, and was 
likewise furnished by Mr, Brunlees, the original contractors being 











Messrs. Rothwell and Co., but the works were finally completed 
Messrs. Bowdler and Chaffer. * 

The pier consisted of three lines of wrought iron girders, each 
60ft. in length, the number of bays or spans being twelve, divided 
into three groups of four spans each by two intermediate rows of 
columns. The enlarged platform at the river end of the pier was 
33ft. Gin. by 16ft., and was supported by short wrought iron 


raking cast iron columns, 12in. external diameter, the metal 
being three-quarters of an inch thick. The screw piles were 
2ft. Gin. in diameter, and had a pitch of 7in. They passed 
througt variable depths of from 5ft. to 8ft. of sand and gravel to 
the surface of the rock underneath. The width of the pier from 
centre to centre of the outside girders was 21ft. 4in., the centre 
girder dividing the platform into two footways, each 10ft. in the 
clear, the ers forming the parapets. 

The bridge connecting the pier and stage was 160ft. in length; 
the two girders were IIft. “pert from centre to centre, leaving a 
clear footway of 10ft. 3in. The upper end of the bridge had a 
similar motion to and the lower end was hung by chains from a 
wrought iron cradle, on the same principle as that at New 


erry. 

The floating stage was 200ft. in length by 30ft. in breadth, 
and consisted of a series of twelve pontoons, connected by three 
lines of lattice girders and two lines of box keelsons. The 
end pontoons were pointed so as to act as cutwaters, and were 
each 29ft...by 18ft. ; the ten intermediate pontoons were 29/t, 
by lift. Gin., and the depth of all the pontoons was 6ft. 3in. 
The stage was finished in the usual manner, and was provided with 
all necessary fittings. : 

The dimensions of the various parts were given in detail, and in 
conclusion it was stated that the total cost of the pier, bridge, 
stage, and subsidiary works had amounted to £23,906. 








PUBLIC WORKS IN PARIS, 


In Toe EnGrIneer of the Ist of January we noticed the contents 
of the general budget of the department of the Seine. We have 
now before us the special budget of the city itself, which contains 
some interesting matter. 

In the first place we have the total amount of receipts and 
expenditure for 1868, reported provisionally at 225,448,064f., or 
£9,017,922; and, secondly, the estimate for 1869, as follows :— 
Receipts and expenses, ordinary and extraordinary, 192.663, 424f.; 
ditto, supplementary, 15,500,000f.; ditto, special, 16,038,397f.; 
total, 224,201,821f. 

Although the estimate for 1869 is less than the amount of the 
account for 1868, there is one item which shows an immense 
increase—that of the charges on the city, which this year, in con- 
sequence of certain payments becoming due, amounts to £1,846,833, 
against £841,774 last year. There is also an increase on the 
general expenses of the prefecture of £145,491. In short, the 
total increase of the ordinary expenditure amounts to no less than 
£1,133,206, so that, if any saving be effected, it must be on the 
extraordinary, supplementary, and special accounts. 

The service of the public works occupies, as usual, a very 
prominent place in the document before us, and the sum total set 
down under that head is just under twenty-five millions of francs, 
or one million sterling, or £22,856 more than last year. The 
following are the items making up the above sum :—General 
inspection, 38,150f.; public ways, 18,870,429f.; promenades and 
plantations, 2,601,900f.; water and sewers, 3,463,600f.; total, 
24,974,079f. The surface of the public ways to be kept in order 
has increased during the past year from 8,947,679 square metres to 
10,5°0,100 metres; and these totals do not include the footpaths 
of the parks and plantations, which amount to 1,744,600 metres 
additional. 

The diminution of the surface of macadam, which is found very 
costly, is one of the subjects which occupies the municipal 
engineers, and the sides of nearly all the boulevards are now paved 
with stones. The use of thesteam roller is being extended daily, 
and the mechanical sweepers are also more generally acopted. The 
latter are found to do more and better work at one-half the cost 
than hand brooms. 

The getting rid of the mud and rubbish has caused the authorities 
immense trouble ; the people in the environs of Paris oppose with 
all their power the formation of places of even temporary deposit 
for this stuff, and the small farmers around the capital who formerly 
contracted for the refuse have almostall given it up in consequence 
of these complaints, and the cost of getting rid of it falls very 
heavily upon the city authorities, 

The system of contracts for the sweeping of the streets has been 
found to work better than that of the work being performed by 
the authorities, and the surface contracted for has increased 
from 3,600,000 square metres in 1868 to 5,046,000 for the present 
year. 

Continued experience adds to the evidence of the superiority of 
watering the roads by means of hydrants and hose in place of water- 
carts, as stated in M. A!phand’s work ‘‘On the Promenades of 
Paris,” noticed in THE EnGinrer of the 2I1st of August last. 

The extension of the highways of course is accompanied by a 
proportionate increase in the subways; the water pipes have in- 
creased by more than seventy miles, principally in the suburban 
districts, and the sewers by about twenty miles, of which rather 
wore than half are within the old limits of the city. 

Of the extraordinary special works to be undertaken we may 
mention the following :—Bridges and roads, 4,930,298f. ; archi- 
tecture and fine arts, 1,310,393f.; improvements in the public 
ways, 24,000,000f. ; sundry other works not detailed, 13,250,000f. 
The amount set down for architecture and the fine arts is thus 
distributed :—Repair of churches, 300,000f.; repair of municipal 
establishments and schools, 200,000f.; restoration of the Lyceums, 
120,000f.; the completion of the new city museum at the Hotel 
Carnavalet, 220,000f.; works of fine art and decoration, 250,000f. ; 
and sundry small expenses. 








Socretr or ENGINEERS.—At the meeting of the Society of 
Engineers held on the Ist inst., F. W. Bryant, Esq., president, in 
the chair, a paper was read on ‘‘ Explosive Compounds for Ka- 
gineering Purposes,” by Mr, Perry F. Nursey. The following 
candidates were ballotted for and duly elected associates, viz: 
Messrs. Charles Cockburn Gibbons, of 35a, Great George-street, 
Westminster, and Alfred Rubery, of 12, Dowgate-hill, EC. 

THe LonDoN ASSOCIATION OF ForEMEN EsGinEERS.--We 
observe that the London Association of Foremen Engineers will 
arrive at its sixteenth birthday on the 13th inst., and that the 
event is to be celebrated in the popular way—by a public dinner. 
It is impossible to witness the steadily increasing usefulness and 
prosperity of this institution without expressing a sense of high 
satisfaction. As an auxiliary to the engineering profession, in an 
educational sense, it is very valuable, whilst to the class who form 
the bulk of its members it is especially advantageous in a variety 
of ways. The Association, under the judicious management of its 
council, has attained a position of no mean eminence, and is cer- 
tainly regarded with favour by every section of the engineering 
community. Its anniversary celebrations are in one sense unique, 
for on those occasions employers, managers, draughtsmen, fore- 
men, and workmen meet on equal and harmonious terms, aid 
science, art, and literature are represented by their foremost and 
most able disciples. It is pleasant to have to record these circum- 
stances, because they indicate an advancement in social feeling, 
and forecast the advent of a closer union among all classes of 
society. We hope, and indeed feel assured, that the réunion of 
members and friends of the Association of Foremen Eugineers, on 
the 13th inst., will justify the remarks now ventured upon, and 
that its result will be to strengthen yet further those bonds of 





amity which so happily exist between employer aud em- 
ployed, 


girders, resting upon a cluster of twenty vertical and thirteen 
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RECENT LECTURES AT THE ROYAL 
INSTITUTIO. 


(Continued from page 81.) 
Janvaky 19TH.—THE Five Arts, 
Mr. Richard Westmacott, R.A., in his second lecture upon the 
ss eee tee eee 
muc! tru " i 
certain fixed laws, which, within 
lated. For —— eg are certain 


of their ideal beauty, and look more like portraiture. The 
lecturer stated certain other rules as to the proportions of other 
parts of the human frame. He said that while in Rome he and 
others devoted much attention to this subject of proportions, and 
talked it over at numerous meetings. Although every artist ought 
to know these rules, they should not follow them blindly, as it is 
impossible to produce fine works of art by mathematical laws 
alone. The sculpture of pt and Assyria was not fine art, for 
those who executed the work were bound down by such conven- 
tional rules that noimprovement was possible. The early Greeks, who, 
so far as he could ascertain, did not in any way get their first lessons 
in art from Assyriaor Egypt, did not recognise portraiture as a branch 
of sculpture. Their statues were all devoted to high religious and 
national purposes. Alexander the Great was the first to apply it 
to portraiture, and he did so out of personal vanity, in his desire 
to equal Jupiter Ammon. Until his time none but the features of 
the gods had been stamped upon the coinage, and he seemed afraid 
to interfere with the custom at once, for the first time he altered 
the heads upon the coins he stamped upon them a kind of con- 
fusion between his own head and that of Jupiter Ammon. From 
that time art steadily declined. The early Greeks first began art 
study 600 or 700 B.c., and ina little more than 150 years made 
enormous progress, for at about 450 B.c., in the time of Phidias, 
Grecian art was perfection, Some of the works of this period are 
now in the British Museum, and he wished that at stated hours a 
lecturer or other competent teacher were present there to point out 
the beauties of these works of antiquity. It is one thing for the 
public to possess art treasures and another thing to be able to 
appreciate them. The grand and noble school of Phidias, which 
was ‘‘ perfection,” was succeeded by that of Praxiteles, whose 
figures were life itself, but who gave art a sensuous direction. He 
first introduced the partly draped female figure, but under con- 
siderable fear that the priests or the Government would interfere. 
But they did not, and soon the drapery disappeared altogether, 
though works of fine art were still used only for the adornment of 
temples and other high —— Lastly, Alexander the Great, 
out ade ype vanity, introduced portraiture, and from that time 
art declined, and has not al recovered since. Roman art 
‘was very poor, though in all directions Rome is and was rich in 
the finest art specimens, nearly all being the work of the Greeks. 
So little did the Romans understand the beauty of these works 
that one of their emperors threatened that if his subjects broke 
any of them in the carriage they should be compelled to make 
others like . Had they attempted such a feat the result 
would have been of a very distressing character. 
Jan, 22ND.—THE Last SoLaR EcLipPse. 

Professor Alexander Herschel, of Glasgow, in a Friday evening 
lecture upon the above subject, occupied nearly an hour in speaking 
about ancient eclipses, and as only one hour is allowed by the rules 
to each lecturer, he was then obliged to describe the eclipse proper 
very hurriedly, and to detain the audience longer after time than 
has been the case for some years past at the Royal Institution. As 
we published a great mass of information about the last eclipse in 
the November numbers of Taz EnGINzER for 1868, portions only 
of the lectare will now be quoted in a condensed form. 

Professor Herschel began by showing the comparative sizes of the 
sun to earth by holding a pea, representing the earth, near a great 
globe of brass, two feet in diameter, representing the sun. He 
then said it would require about a million and a-half of peas to fill 
the globe of brass. moon moves over its own diameter in an 
hour, so that when the moon came between the sun and the earth 
to form the total eclipse, the shadow travelled be» 4 rapidly across 
the earth, occupying only three hours of Green mean time in 
its passage. Yet it was seen at very different times of the day in 
different countries. In Arabia it was visible soon after 


account satisfactorily for the phenomenon of Baily’s beads, 
seen in total eclipses, He said that of all the theories as to the 
physical constitution of thesun,that by M. Faye is generally ted 

to be aden. M. Faye 





the outside atmosphere, where the gases can coo to 
precipitate themselves into a white-hot solid or liquid state, The 
part of the sun where this rainfall is sup 

called the photosphere, 

earth in thickness, There oy A few spots upon the sun 
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Jan. 23,—HYDROGEN AND ITs ANALOGUES, 
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hydrogen from one vessel to another in air. 
then showed that a heavy gas will slowly 
diffuse upwards into a light gas, and that the 
latter will slowly diffuse downwards into the heavy gas by invert- 
ing a bottle of hydrogen over a bottle of carbonic acid, and after 
the lapse of some little time testing the contents of each to show 
that some admixture had taken place. He then called attention 
to Mr. Graham’s experiments on the diffusion of gases. The fact 
of diffusion was first noticed many years ago by a foreign chemist 
who left some hydrogen in a cracked glass bell jar. The hydrogen 
escaped, but the wonder was that very little air got in, conse- 
quently the water inside the jar rose considerably above the water 
outside, The phenomenon was very little investigated till Mr. 
Graham took up the subject, and made the experiment as simple 
as possible by piercing a steel plate with a very fine hole of known 
diameter. An air pump vacuum was allowed to act upon the 
under side of the plate, and a measured quantity of gas was 
allowed to escape from the upper side through the hole. 
It was thus discovered that under these conditions different 
gases always pass through the hole with different velocities, 
which velocities are constant for : FIG. 2 
the same gas. He afterwards 7 ; 
a Le he yo ga 
, and found that gases 
would travel through them with 
different though fixed velocities, 
and if the septum were placed at 
the top of a tube the gas in its 
escape would drag up acolumn of 
water some little ce from 
the . In the in- 
stance of hydrogen, at the same 
time. that a escapes out- 
wards, one-fo its quantity of 
air will at the same time travel 
inwards. Among the many ex- 
periments shown by the lecturer 
upon the diffusion of hydrogen 
was that represented in Fig. 2, 
where A is a closed cylinder of 
porous earthenware, fixed upon 
the top of the bent glass tube 
B, B, B. The flat glass dish 
D, D, is filled with water, and 
has inverted in it a cylinder 
of water E, open at the bottom. 
Upon his inv: a large glass £ 
jar H, H, filled with hydrogen, 
over the porous cylinder A, the 
hy at once began to diffuse 
into the cylinder with great rapidity, and to drive much of the air 
into the cylinder E. was not wT difference of pressure, 
but by pure diffusion through the pores of the unglazed earthen- 


ware. 
The lecturer then called attention to the following table, relating 
to the passage of gases through porous media :— 
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Diffusion and Effusion of Gases. 
Velocity of | Rate of 
Gas. Density. | ‘diffusion. | effusion. 
Hydrogen 0. oc oc cc. co ce 0°06926 "83 3°613 
Marsh gas so 2. 0s os c¢ os 0°559 1°344 1°322 
teAM 2e oe ce oe . 0°6235 oe 
Carbonic oxide .. . ee 0°9678 10149 10123 
Ni ee 00 os 0s ee os 0-9713 1°0143 10164 
Olefiant gas oo 08 +e 00 oe 0-978 10191 10128 
; ofnitrogen 1. 2 1039 ee 
KYSCM 8 ce co co co co oo 11 0°9487 0-950 
Sulphuretted hydrogen .. .. .. | 1°1912 0°95 a 
Protoxide of nitrogen .. .«. «. 1527 0°82 0°834 
‘arbonic acid = +s 08 00 os 152901 0812 0°821 
Sulphurous acid gas.. .. «2 2°247 0°68 
F F1¢.3 Professor Graham discovered in his experi- 








flame 
funnel. 
of 
carbo- 
burning it 
gave a 
hydro- 
venient 
ra- 
Sing 
in the top opening, bu without 

the sides; F, is a leona! Siting Lanier Bw whist beers 
the fragments of zinc from falling into the lowest bulb. K is 
@ glass stopper, and Na glass tap. When the A is filled 
with weak sul; uric acid and water it the neck, but 
a ee ee ee ens eee ore shore ies 

means comging, 09 connst ns. turning 
tap N the air or gas is let out, and werk'oad slows we ll 








the 

sculptors migrated into other parts of Euro) In the year 
323 Constantine carried the seat of anon and a 
taste for art along with it, to Constantinople, and orna- 
mented that city in a manner almost ond concep- 
tion. But Alaric, and other invaders, overthrew the empire, 
and destroyed most of the beauties of Constantinople. After the 
time of Alexander the Great art declined all over It 
never revived, for what is commonly called the revival of the fine 
arts in Europe was, in reality, a new birth. The early Christians, 
in their works of art, had a strong and obstinate prejudice against 
imitating in any way the beauty of form displayed in the works of 
the pagan Greeks, and they had neither the taste nor the ability 
for the accurate imitation of nature. Hence, 300 years after 
Christ, art in Europe was in a much lower state than it had been 
300 years before his time. At last a quarrel broke out between 
the eastern and western churches respecting the introduction of 
beautiful works of art into their temples. The eastern church 
objected to the innovation, and to this day the art er in the 
Greek Church is of the most barbarous description. = 
proved, and posses 
workmanship in the eleventh and 
W ese works are now plentiful in Italy, at 
Pisa and Florence. About the twelfth eentury Gothic architecture 
was introduced, but had not sufficient vitality, from intrinsic im- 
perfections, to last more than 250 An attempt is now being 
made to re-introduce it into England, but the idea the lecturer 
thought to be as absurd as an attempt to bring ancient Assyrian 
art into fashion. An idea prevails in the minds of many people 
that the Gothic is an essentially Christian style, whereas it was 
pr ge unknown till Christianity pad eonta he world for 1200 

ears, figures are usually absurd grotesque, representing 
usts supporting brackets and roofs, and water-spouts carved to 
resemble monks or nuns. Its recumbent figures have their drapery 
arranged in straight lines like organ-pipes, and the folds are just the 
same in the prostrate as in the s' ing figures. People speak of 
the “ purity” of the Gothic, but the fact is that many Gothic 
carvings in old English churches are so blasphemous and indecent 
that the wood has had to be re-screwed in its place face down- 
wards, or against the walls, and sometimes the representations have 
had to be planed off or plastered over. He did not care about giving 
names, yet could mention many English churches wherein these 
works can now be seen. As a milder specimen of grotesque Gothic 
carving, he called attention to a picture upon the wall of 
a pew door from a church. It represented a bishop with 
the head of a fox watching birds and nondescript animals, 
whilst below his feet was a monkey roasting a suck- 
ing pig. No modern church would ever disgrace itself by 
such works of art. In fact it is scandalous to say that in these 
days we must go back to the Goths to learn what art should 
be, and if people have a passion for imitating ancient art they 
need not choose a bad school to copy, but go to the Greeks, who 
had a good one. St. Peter's, and other churches in Rome, abound 
with very interesting speci of ancient art, but the subjects are 
such asin many cases should never be introduced into a place of 
worship. They are not of a religious character, and he was glad 
that in England churches are not not now adorned with similar 
figures to those prevalent in churches in the south of Italy. 








LOCOMOTIVE ENGINES ON THE MEXICAN 
RAILWAYS. 

Ws illustrate on page 104 one of several fine engines made by 
cndinon on’ Sit beams ty tae cghtiots son emily totancd ta 
engines, as w: seen e are i i r 
burning wood or an inferior quality of coal. 7 ‘ 

The cylinders are 15in. diameter, the stroke of the piston being 
22in, e steam ports are 12in. long by ljin. wide. The four 
coupled wheels are each 5ft. in diameter, and the leading wheels 
3f. Gin. The tires are of cast ‘steel. From centre to 
centre the leading and driving wheels are 5ft. llin. apart, 
and from the centres of the driving wheels to the centres 
of the trailing wheels the distance is 7ft. The total 


diameter, respectively. The boilers are fed by a pump and one 
No, 9 injector. 

boxes are by 3ft. 5in. wide. The 
fire-bars are each 7ft. long, and are fixed in cast iron racks. The 
eating surface in the box is 89}ft., and in the tubes 804ft., so 
that the total h surfaco feet. The frames 


: 
i 
z 


beam is placed between 


wheels. 
cab to the is placed over the fi 
een ap ca tthcubsbenbech, cunted Oconee 
Tas scoders, Shick’ coc capable of eontctving 1790 aullens of epen, 
quo cuavied on alt wheats, enth wheel being tt. Gat in dagioten. ” 


F> 
4 
Fe 
; 
g 
: 
= 
3 





Soutn Kensincton MouszuM.—Visitors d the week 
30th January, 1869.—On Monday, Tecan aed Sa! odin 
from 10 a.m. to 10 p.m. Museum, 15,791; and other 
3352. On ———e Thursday, and ay (admission 
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TESTED BARS AND PLATES—RADCLIFFE PROCESS. 





- VIEW eLeriNG BENT COLD 
ACROSS THE GRAIN 


COMPRESSED SECTION 








be pearatad PLATING BENT: COLD 


WITH THE GRAIN 








ORICINAL sEcTION 

















‘WE illustrate in the annexed engraving the system of intercom- 
munication in trains invented by Major Wethered, of Shorncliffe. It 
2 ot mer mney oy and to eto eae 
e i @ rope on & ee 

differing from al other rope contrivances which have hitherto 
been tried. Instead of keeping the communicating rope con- 
ee Tice ths deck tobe puaecsd op by tao peomeaee 
or , or lea’ e up by the 

be pa ht the alarm, he makes use of the outside or inside 


4 
& 
° 
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hich, on being raising the detent D 
by a pull of the alarm handle or chain A, B, aids the passenger in 
ae the slack and passing on the motive power with in- 

force and rapidity to the end of the train, until a distinc- 
tive whistle on the engine is sounded. The at the end of 
the guard’s van is shown at C, and F represents the chain con- 
messed with the whistlo en the cagine, os i weal sequent, peaing 
from the engine and tender to the connecting chain of the foremost 
van or carriage. 





The novelty of this invention consists mainly in the mechanically 
pone aero which overcomes some, if not all, of the greatest 
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NEW SYSTEM OF ELECTRIC BELLS. 

Tue electric bells in ordinary use have the great disadvantage of 
sounding only as long as pressure is applied to the button or mani- 
pulator, while other arrangements, such as that known on the 
Continent as the sonneries a déclanchment, are too costly for 
domestic purposes, and even on telegraphic lines the old form is 
mostly maintained. M. Devos, constructor of telegraphic 

for the Belgian administration, has therefore invented 
what he calls a sonnerie & répercution, or persistante, in which the 
mechanism is very simple. 


The annexed cape will make the new ent suffi- 
ae clear. The current is from the studs C and Z to 
e 


: . ee oe eS 3 ee spring 
or lever L whi against inion of a ratchet wheel. 
The stem of the Seneener which tome’ the movable armature of 
the electro-m: carries a small lever arm P which terminates in 
a click that into the teeth of the ratchet wheel R each time 

















t. 
that the former is acted upon by theelectricalcurrent. The action 


is as follows:—Each time that the button is pressed upon, even for 
an instant, the current is admitted to the electro-magnet, the lever 
L and the wheel R, and returns by the arm of contact T. Th 

the, ctovels Letag: Geeed, the. clestzo-eagnet comes Sate, action, 
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2885. THOMAS BERNEY, B: N “T 
— —p orfolk, Smgupemnents fe Ge con- 





NDREAS WALDEMAR LUND and EDMUND AXMANN, 

London, “ Improvements in the manufacture of 
buttons, solitaires, and other articles of jewellery or ornament.” 

3891. JoHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “Improvements 


in and saws, and in the or 








December, 1868. 
29. JosurH Jupes Hays, King’s Cross, London, “ Improvements in ma- 
chinery or oe Serening eat Giying. past ant casbenising Go 
same.” —5th » \, 


64. JOHN RODGERS, Hereford-street, Sheffield, Yorkshire, “A ~~ y— | 
a boilers and brewing pans, to consume its own smoke 
save Nd 

65. MARMADUKE WILKIN, St. James-terrace, Paddington, London, and 
JOHN CLARK, Chippenham-terrace, London, “ Improvements in railway 
brakes.” —8th January, 1869. 

94. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘Improvements in 
the c tion of velociped ‘= commenteation from Sesoph Beslet, 

art de bourg .—1 2h January, 1969. 

98. CHARLES JOHN GUNTHER, Mark-lane, London, ‘‘ Improvements in salt- 

an ing meat.”"—A communication from Baron Justus Von 

Liebig, Munich, Bavaria.—1 3th January, 1869. 

107. GzonGe Dominicus KitToz and PETER BROTHERHOOD, Compton- 
street, Clerkenwell, London, ‘‘ Improvements in valves.” 

108, WILLIAM McCDONNELL, Limerick, Munster, Ireland, ‘‘ Improvements 
in or in addition to churns, parts of which are applicable to other 


Pp 

109. RICHARD WATSON, Birmingham, and BENJAMIN DANGERFIELD, West- 

bromwich, Staffordshire, ‘‘ Certain improvements in keyless and stop work 
ployed in ch and other similar timekeepers for the 
ment of fractional a 

110. JoszPg Ray Hopesox, Limehouse, London, “ Improvements in life 
buoys, boats, or floating apparatus to be employed for rescuing persons in 
case of shipwreck or disaster at sea.” 

lll. THOMAS MORTLOCK, ~~ ae Hoxton, London, “ Improvements 

1 . ED Paneor Ni Binningheas Sa ¥ 
12. WARD PARSONS NORTH, » “im ts in ket 
railway reading lamps.” 7 

113, HENRY VAVASSEUB, Sumner-street, Southwark, Surrey, and CHARLES 
MARTIN WADB, Furnival's-inn, London, “ Impr in the p 
way of railways, which improvements are also Co for works where 
wedges are used.”—A communication from Judson Addis and 
James Walker Robertson, Tanna, Bombay. 

114. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 

g and mowing machinery.” —A communication from Cyrenus Wheeler, 
jun.. Auburn, New York, U.S. 

116. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
stop motion and regulator for steam ps.”"—A communication from 
Charles 8. Westland, Providence, Rhode Island, U.S. 

116. JoHN HAWTHORN KITSON and JOHN KreBy, Leeds, Yorkshire, “‘ Im- 

vements in movable grates for steam boiler or other furnaces.” 

117. THOMAS COOK, Old Kent-road, Surrey, and JOHN WATSON, Victoria- 

hamb Westmi ‘‘Improvements in presses for expressing oils and 
other liquids.” 


119. THOMAs BIRKETT, Birmingham, and HENRY Soott, Westbromwich, 
Staffordshire, ‘‘ Improvements in breech-loading fire-arms.”—14th January, 
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for - 
gates, which 
apparatus acts simultaneously on near or distant railway signals, and partly 
controls the working of the crossing signals; also apparatus for 
independently ing a ph signal or signals placed at the cross- 
ing, and, partly controlling the working of the opening and closing appa- 
ratus ; also improved apparatus in connection with the above for 
locking the gates when closed, and improved means for raising or lowering 
such gates when necessary.” ; 

122. JAMES STEEL, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in apparatus 
for washing or cleansing casks, vats, or similar vessels.” 

123. ARENT DE PsysTeR CHANCE, Birmingham, “Improvements in step- 
ladders.”—A communication from Furderer and Co., Metz, > 

124. JOSIAH TIMMIS SMITH, Barrow-in-Furness, Lancashire, ‘‘ Improvements 
in converting vessels used in the manufacture of iron and steel.” 

125. HENRY FOWKES, Manch “An impr d rod to be employed for 
cleaning rifled or smooth-bore barrels.” 

126. DAVID PITCAIRN WRIGHT, Birmingham, “‘ Certain improvements in the 
rollers and furniture for window blinds.” 

127. WimutaM Tu0U, Great George-street, Westminster, and WILLIAM 
WHIELDON, Westminster Bridge-road, Lambeth, Surrey, ‘‘ Improvements 
in apparatus for facilitating the getting of coal, stone, and other 
minerals.” 

128. ALEXANDRE SEHET, Rue de l’Echiquier, Paris, “‘ Improvements in 
breech-loading fire-arms.” 

129. WILLIAM HENRY BROOKES, Sheffield, “‘ An improved fastener for doors 
and windows.”—A communication from John Dickinson, New York, U.S. 

130. PsTeR SPENce, Newton Heath, Manch “ Impr in the 
production of sulphate of potash for the manufacture of alum.” 

131. THOMAS HOWCROFT and ALEXANDER MOGREGOR, Bedford Leigh, 

cashire, ‘‘ Improvements in reaping and mowing machines.” 

182. EDWARD CRADDOCK, Camberwell New-road, Surrey, “An improved 
portable punch for punching metals.” 

133. MATTHIAS Boycs, Abchurch-lane, London, “ Improvements in appa- 
ratus for scoring at whist and other games.” 

134. ANGUISH HONOUR AUGUSTUS DURANT, Avenue-road, Shepherd's Bush, 
Middlesex, “ Impr in the f. of oi] from castor and 
other oleaginous seeds or berries.”—15th January, 1869. 

135. THOMAS ALFRED WARRINGTON, Carlton-road, Kentish Town, St. 
Pancras, London, ‘Certain improvements in the construction of 


ised. 
121. CHARLES Henry L&A, Stafford, ‘‘ Improvements in 
ing, closing, and locking railway level crossings or 














4, “I ts in 





136. JOHN THORNTON BINTLEY, Kendal, Westmorel mpr 
the mode of and apparatus for connecting or joining together the ends of 
il ting th . a " 


c ting the way 0! y 
137. SAMUEL Rweaz, Burton-road, Brixton, Surrey, ‘‘ Improvements in 


r an a 
138. ROBERT CRAIG, Newhbattle Mills, near Dalkeith, Midlothian, N.B., 
= Improvements in machinery or apparatus for the manufacture of 


pa: 

139. JosHuA JEAVONS and WILLIAM WAPLINGTON, Atlas Steel and Iron- 
works, Sheffield, “Improvements in the manufacture of iron and steel, and 
in the ap tus connected therewith.” 

140. JoHN GARNER JOHNSON, Coombe Fields, Warwickshire, ‘‘ Improve- 
ments in self-acting signalling apparatus applicable for use on railways or 


tram ways, purposes. 

141. JonN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘Improvements 
in the manufacture of casks, tubs, and other like receptacles, and in the 
machinery or apparatus employed therein.”—A communication from Louis 
Florian Pile, Paris. 

142. Hv@H ADAMS SILVER, Bishopsgate Within, London, “‘ Improvements in 
apparatus for cooking and other purposes.” —_ e 

Bourne, Leith, Scotland, “ Imp in propelling 


vesse 

145. WILLIAM BOTTOMLEY and SAMUEL BOTTOMLEY, Vine Roller Works, 

Milnrow-road, Rochdale, L hi: “y th hi of 
rollers for cotton, silk, woollen, worsted, and other machinery. 

146. WrLL1AM THOMAS, Cheapside, London, ‘‘ Improvements in the manufac- 
ture of boots and shoes.” 

147, JOHN BATKIN WHITEHALL, Goldsmith-street, Nottingham, ‘“ Improve- 
ments in machinery and apparatus for the manufacture of looped fabrics. 
148, FREDERICK BRAsBy, Camberwell, Surrey, “Improvements in the com- 

mercia] manufacture or sulphate of ammonia.” 

150. WiuttAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the manufacture of figured shawls and other 
woven fabrics.”—A communication from Etienne Rivoiron, Paris. 

151, MICHAEL HENRY, Fleet-street, London, “ Im in a a | 
metal articles.” —A cemmunication from Joseph ; 
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saniee Eugene Journault, Boulevart St. Martin, Paris.—16th January, 

152, WILLIAM Propine, Waledt-square, Surrey, ‘Improvements in the mode 
or modes of the production or manufacture of cut piled mosaic, mosaic 
textile, mas perpen fabrics, in the treatment of materials used, and in 

tus used for the said purpose.” 

153. WILGIAS neater Piatt, Ashton-under-Lyiie, “Laticashire, Tmprove- 
ments in looms for weaving.” 

154. NicHonas Vorce, Handeross, Sussex, “Improvements in apparatus 
connected with closets and urinals.” 
155 CuaxistopHer CaTLOW, Burnley, L ts in looms 

for weaving.” 

156, JosEPH Drew THOMAS, Liverpool, “ An bo eee artificial bust” 

157. Peter OLDFIELD, Bradfo d, Yorkshire, ‘ ‘0 in y 
for preparing and combing wool or other fibrous substances.” 

158. ROBERT HARVEY CLARKE, Earsham, Norfolk, “Improvements in the 
manufacture of silk cloths, : and in fixing them on silk bolting reels for 
dressing meal and flour.” 

159. GeoRG# RICHARD POSTLETHWAITE, Birmingham, “Tmprovements in 
machinery for the manufacture of screw nuts, bolts, spikes, rivets, screw 
blanks, and other like articles.” 

160, JamEs WILLIAM Paice, Frogmore- a Al g 
shire, ‘‘ Improvements in the 
nails, and in machinery to be employed therein. me 

162, GzorGs BROWN, Beaumont-place, Edinburgh, Midlothian, N.B., 
“ Improvements in gas meters and other measures and apparatus for regis- 
tering the passage of gas and other bodies ” 

164, ALEXANDER MELVILLECLARK, Chancery-lane, London, ‘‘ Improvements 
in the manufacture and refining of sugar.’—A communication from Louis 
Joseph Frédéric Margueritte, Boulevart St. Martin, Paris. 

165. HENRY PARNALL and JOHN PARNALL, Bristol, ‘‘ Improvements in the 
construction of centres and bearings of scales, scale beams, aid weighing 
machines ’ 

166. WILLIAM THOMAS ELByY, Gray’s-inn-road, London, ‘“‘ Improvements in 
the construction of cartridge cases.”— 18th January. 1869. 

167, SAMUSL GECR +8 ARCHIBALD, Edinburgh, Midlothian, N.B., “ Improved 
machinery for cleaning boots and shoes, knives, forks, spoons and other 
articles, and for sharpening knives and other cutting instruments.” 

168. MICHAEL BURKE, Liverpool, ‘Improvements in the construction of 
ships’ skylights.” 

169. GeorGs Lowry, Bury-street Foundry, Salford, ‘‘ Improvements in the 
construction of hackling machines.” 

170, WILLIAM PAIN and JAMES PAIN, Charles-street, Stepney, London, “ An 
improved floor dog or flooring cramp.” 

171. Henry Woopcrort HamMonn, Princess-street, Manchester, ‘ Improve- 
ments in the mode of and in apparatus of mechanism for driving piles ”— 

A communication from Philip Syng Justice, Philadelphia, Pennsylvania, 
US. 

172. JosepH ARMSTRONG. Brinsworth Lronworks, Masbro’, near Rotherham, 
Yorkshire, ‘‘Improvements in crossings and switch apparatus to be used 
with the permanent way of railways, part of which improvements is 
applicable to other purposes.” 

173. CHARLES BauNscHett, Endenich, near Bonn, Prussia, ‘A new or 
improved instrument to be used in the treatment of rheumatism and other 
diseases.” 

174. NICHOLAS DEMETRIUS SPARTALI, Liverpool, 
and apparatus for propelling vessels.” 

176. CLINTON EogoumBe BRoomAaN, Fleet-street, London, ‘‘ Improvements 
in breech-loading guns.”—A communication from Lewis Wells Broadwell, 
Carishuhe, Baden. 29th January 1869. 

178. JOHN SippE! BY and FREDERICK NOEL MAOKAY, Liverpool, ‘Im 
ments in means and apparatus for cooling, refrigerating, an 
making.” 

180. WILLIAM GILLETT and CHARLES BLAND, Croydon, Surrey, “ Improve- 
ments in mechanism for be'l and clock chimes, such improvements being 
also applicable to keyed automatic or other musical instruments.” 

182, EPHRAIM BURTON, Upper Clapton, Middlesex, ‘‘A new or improved 
machine for distributing sand or other matters in public thoroughfares. ’ 

184. Patiip CHARLES EVANS, Brimscombe Mills, Gloucestershire, and 
Henry JAmMes HOGG KING, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in apparatus for feeding wool or other fibrous materials to carding or other 
machines.” 

186. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
« Improvements i in the manufacture of illuminating gas and of sponge, by 
the action of hydrocarbon liquids or fluids on metallic ores, and in the 
furnaces for melting said sponge and — metals.”—A communication 
from Cyrille Jean Caumcn, New York, U.S. 

188. PREDSRICK LIPsOOMBE, Strand, London, “Improvements in purifying 
and storing water, and in the apparatus employed therein.” 

190, Davip SPOONER, West Abbey-road, Kilburn, Middlesex, “ An improve- 
ment in the construction of mills for cleaning rice or other grain.”— 20th 
January, 1*69, 

192. JEAN (CLEMENT LEON CAMEL, Rue St. Heléne, Lyons, France, “ An 
improved surgical truss or bandage.” 

194, ALEXANDKE MELVILLE CuarK, Chancery-lane, London, ‘“ Improve- 
ments in clasps or fastenings for scarfs and other articles of dress.”—A 
communication from Simon Schloss and Stephen alias Simon Lerchenthal, 
Boulevart St. Martin, Paris.—2lst January, 1869. 
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Inventions Protected for Six Months on the Deposit ot 
Complete Specifications. 

198, FREDERICK WALTON, Staines, ‘‘ Improvements in the manufacture of 
artificial marble.”—21st January, 1*69. 

207. FREDERIC RAINFORD ENSoR, Park, Nottingham, “ Improvements in 
the manufacture of the fabric known as Ensor net or lace.”—22nd January, 
1869. 

222. JOHN MUDGE MERRICK, jun., Massachusetts, U.S., ‘‘ A composition or 
compound, and a mode or process of treating and moulding the same, 
such compound being for various useful purposes in the arts or for the 
manufacture of various useful or ornamental articles.”—25th January, 
1869, 

235. HUGH WALBRIDGE and ROBERT LAFERTY, Gloucester, Camden, New 
Jersey, U.S., ‘* New and useful improvements in centrifugal machines for 
draining sugars and other substances, and in the manner of theif support, 
and the means of communicating motion thereto.”—25th January, 1869. 





Patents on which the Stamp Duty of £50 has been Paid. 


258, JEAN MARIE ARMAND MONTCLAR, Glasgow, Lanarkshire, N.B., 
‘* Materials or compositions for devolourising or purifying saccharine, &c.” 
—26h January, 1866. 

286. JAMES ROBERTSON, Glasgow, Lanarkshire N.B., ‘ Machinery for cut- 
ting, excavating, sinking, dredging, and cleaning watercourses, basins, 
&e.”—29th January, 1866. 

402. RosErt W ILLIAMS Semen Belleek, 
clay, dust, &c.” - 9th February, 186 

430. James TOMLINSON, Soho Bee 
and opening hemp, &e."—12th Fe bruary, 1 

30\. CLARENCE D&LAFIELD, Staten Island, Richmond, New York, U.S., 
‘* Saltpetre and whitelead.”—31st January, 1866. 


Patents on which the Stamp Duty of £100 has been Paid. 


293. JAMES Lee NORTON, Bell Sauvage-yard, jones + London, 
‘* Beating, stretching, and ‘drying fabrics.”"—4th February, 1 

223, GeorRGe HENRY MORGAN and EDWARD MORGAN, Grand Junction- 
terrace, Edgeware-road, London, “ Carriages.” —28th January, 1862, 

283. Davip JOY, Manchester, ‘Machinery for forging metals.”— rd 
February, 1862. 


Fermanagh, “ Preparing 


oe Lancashire, ‘“‘Hackling 


Notices of Intention to Proceed with Patents. 


2906. JonN GeEoRGE PITON, “Jerusalem” Coffee-house, Cowper's-court, 
Cornhill, London, ‘‘ An improved mode of bushing the sheaves of blocks 
employed for lifting heavy weights, also of bushing rollers intended to 
carry lieavy weights, to enable such said sheaves and rollers to move more 
freely and render them more durable,”—21st September, 1868. 

29'8. Faeperick Caace CALVEexT, Manchester, “Certain improvements in 
dyeing and printing yarns and fabrics.” 

2921. EpmMunpD WILLIAM HALLIDAY, St, Peter's Wharf, Hammersmith, 
Middlesex, ‘‘ Improvements in means or apparatus for lubricating cy. linders, 
shafts, and the rubbing part- of machinery generally.” 

29/2, Hinry Lomax, Over ere larg Pg ere red “ improvements in the 
construction of sewing used for the sewing of 
woollen, cotton, silk, or other Tibeien, or in the making of garments or 
parts of garments therefrom, or other like work.” 

2925, ALLEN toes and JOHN HARRISON, Staleybridge, Laneashire, “‘ Im- 

in sew 

2926. JOHN HENRY GLEW, City-road, London, esata in button- 
holes for boots, shoes, gaiters, and other article: 

2927, Caaunes Heptonstatt, Kirk button, near Huddersfield, « Tmprove- 
ments in looms for weaving.”—23rd , 1868. 

2930; HAMILTON Woops, Salford, Lancashire, en in apparatus 
for heating water by means of steam, 














2941. JAMES Gm tiation of Antrim, “ thespian in the treatment, 


preservation, and u' 
294. Joux WRIGHT ro mt Walaa. Hes y WinLtms, Birmingham, “ Cer- 
improvements in er 
2950, ROBERT OXLAND, Plymouth, Dev nlgewy and JOHN HUCKLING, jun., 
Redruth, Cornwall, “ improvements, in calcining ores and minerals.” 
a ta Prevost, Notting-hill, “Improvements in éléctro-itiagnets,”— 


25th September, 1868. 
2953. Henry Dar SE og ogy “Improvements in 


steal 
2959. PETER Stiscn, Norton, tea chante, impr in the 
manufacture 





gas 
and to other purposes.” 
2960. JOHN PETRIE, jun., Rochdale, Lancashire, “ aan thesia in ma- 
chinery or a for washing wool and other fibrous materials.” 


2961. JOSHUA JONES, Watling-street, London, and George EowArp WIL- 

iN, Brunswick-place, City-road, “Improvements in the manufacture 

o! and cardboard, and in apparatus employed therein, which appa- 
is also applicable to other 

ENRY GIBSON, Musselburgh, Midiothian, N.B., ‘‘ Improvements in 

the manufacture of tobacco, and in the machinery or apparatus employed 


2965, Paeperick BERNARD Da@RING, Victoria-street, Westminster, ‘ Im- 
in y for boring or working in rock, stone, or earth.” — 
26th September, 1868. 


2969. WILLIAM MospAM, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
arrangements or apparatus for facilitating omnibus ‘traffic, the said im- 
provements being also applicable otherwise, and relating to tramways, 
wheels, and carriages.” 

2971. GUSTAV ALBRECHT CARL BREMME, Liverpool, “Improvements in 
machinery for untwisting strands and other twisted of spun materials, for 
picking oakum, dressing fibres, and other analogous purposes.” 

we ROBERT | DUNCAN, Billericay, ee “a Tanprovetnaats in earth closets 

~ 28th Si 








2975. JOHN SMITH, Manchester, “ ‘Certain improvements in machinery for 
weaving and cutting fustians and other fabrics.” 

2977. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ An 
improved swimming Spperatos which may also serve as a safety belt."—A 

from Dumont-Husson, Faubourg St. Martin, Paris. 

2978. ALEXANDER MnLviiee CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in machinery or apparatus applicable for raising and lowering 
weights, hauling, and other p ”— A communication from Jean 
ae Louis Ventouillac, and Edouard Jau, Boulevart St. Martin, 

‘aris 

2984. WILLIAM HALLAM and H&Nry JosgPH MapGE, Upper Forest Tin 
Works, near Swansea, Glamorganshire, “Improvements in the conversion 
of tinplate shearings into tinplates.” - 29th Septe 

2994, ALPHONSE LAFARGUE, Pine-street, Newcastle-on-Tyne, ** Improve- 
ments in gauges for indicating the es wed of steam and other fluids.” 

2996, WILLIAM EpwarpD NewmTon, Chancery-lane London, ‘‘ Improvements 
in treating metals for the waves of separating from them various 
impurities or foreign substances.” —A communication from Norman Cutter, 
Cincinnati, Ohio, 0.8. 

2997. WILLIAM EDWAkD NEWTON, Chancery-lane, London, “ An improved 
scissors sharpener.”—A communication from Garret Peter Bergen and 
a Thomas Bainbridge, Brooklyn, New York, U.S.—30th September, 





3006. HENRY HIGHTON, Sussex-square, Brighton, Sussex, ‘Improvements 
in the manufacture of artificial stone and slate, and in colouring and pre- 
serving the same, part of which are also applicable to the preservation of 
walls and other surfaces.” 

3013, RoBext LEGG, Owen’s-row, Clerkenwell, London, ‘‘ Improvements in 
the manufacture of twisted or spun tébacco, ‘and in machinery and appliances 
used therefor, a part of = is applicable to the wifiding of all twisted 
fabrics.” — Ist October, 186: 

3090. Moses PHILIP Distea, Nort t bed applicable 
= the soles of boots, shoes, clogs, a other coverings for the feet.”—Sih 


nv. JOHN ASHCROFT, New York, U.S., 
the boilers of locomotives and other steam engines. 

3175. AUGUSTE Dg#NAYROUZB, Boulevart du Prince Eugéne, Paris, “ Im- 
atte in dresses and in head gear or helmets for divers.”—16th 
Oct 186) 

3200, JOHN ALCOCK FARRAR and BENJAMIN RALPH HUNTLEY, Hartlepool, 
Durham, ‘‘ Improvements in the hatches and cabin tops of ships, and for 
ventilating and other p ., —20th October, 1868. 

3271. JOHN Loaper and LLIAM HENRY C&ILD, Finsbury, London, “ Im- 
provements in rotary engines.” 

3280. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“‘ Improve- 
ments in the means and machinery orscouring wool.”—A communication 
from Auguste Martel-Delespierre and Henri Rousseau, Boulevart St. 
Martin, Paris.—26th October, 1868. 

3384. MARCUS BROWN WESTHEAD, Manchester, and CHARLES BARTLEET 
James, Redditch, Worcestershire, ‘‘ An improved winder for packing or 
putting up for sale needles, pins, buttons, cotton, silk, thread, worsted, or 
other sewing or embroidering materials, and in combining two or more of 
these articles in one packet ’—7th Vovember. 1868. 

8403. HENRY LEONARD BENNISON, Greenwich, Kent, “ An improved rotary 
engine and pump to be driven by water or steam power.”—10th November, 
) 





3426. Gronar Ww ILSON, | _Sen., and JOHN WILSON, jun., Stafford-street, 

Hanley, Staffo ts in kilns for burning bricks, cement, 
ittery, and earthentare, and other articles or substances, parts of which 
improvements are app to fi lly." —11th NM , 1868, 

3525, DINNIS BURNS, Edinburgh, Midlothian, N. B., ‘“ Improvements in 
chemical compounds to be eyenves in treating diseases of the generative 
organs.”—20th November, 1868. 

8631. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 

ondon, ‘‘ Improvements in the manufacture of steel.'’- A communication 
from Thomas Schoenber Blair, Pittsburg, Pennsylvania, U.S.—238¢h 
November, 1868. 

3769. HENRY CARTER and GEORGE HENRY EDWARDS, Bow, Middlesex, 
“Improvements in the construction of breech-loading fire-arms.”—1ith 
December, 1868. 

3325. THOMAS CLAXTON FIDLER, Ventnoor, Isle of Wight, ‘‘ Improvements 
in the rolling stock of railways and tramways, also in traction engines and 
other vehicles.” —16th December, 1868. 

89. ASTLEY PASTON Px10#, Lincoln’s-inn-fields, London, “‘ Improvements in 
the production of colours from naphthaline.”- A communication from 
Dr. L. Darmstiidter and Dr. H. Wichelhans, Berlin, Prussia.—i2th 
January, 1869. 

114, ALFRED VINCENT NEWTON, Chancery-lane, London, “‘ Improvements 
in reaping and mowing machinery.’—A communication from Cyrenus 
Wheeler, jun., Auburn, New York, v S.—14th January, 1869. 

142, HUGH ADAMS SILVER, Bishopsgate Within, London, “ egeevemen in 
apparatus for cooking and other purposes.” —!6th January, 1869 

188 FREDERICK LiPscomBe, Strand, London, ‘‘ Improvements in purifying 
=e water and in the apparatus employed therein.”—20¢h January, 
868 

207 FREDERIC RAINFORD ENSOR, Park, Nottingham, ‘Improvements in 
= manufacture of the fabric known as Ensor net or Jace.” —22nd January, 
869. 











*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton- buildings, Chancery-lane, London. 





List of Specifications published during the Week ending 
30th January, 1869. 


1785, 8d.; 1805, 10d.; 1816, 8d.; 1838. 8d.; 1862, Is. 4d.;|1864, 1s. 4d; 
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3 1911, 1s.: 1919, 8d.; 1924, 1s. 4d.; 1933, 
; 1941, ; 1949, 1s. 6d.; 1953, 10d.; 1955, 8d.; 1956, 8d.; 
ae, da 1971, 10d.; 1976, 104.; ; 19s 1, 84.; 1989, ‘0d. 
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. + al d.5 
4.4 2050, 104.3 2062, 4d. ; 2008, 8d.; 
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2082, 10d.; 2875, 4d. 

All persons having an interest 
should leave particulars in wring of 
the office of the Commissioners of Patents, within 


one of be age mn ao acgee 
eir ohjections to such 4) my on at 
fourteen days of its date. 





new line from Meltham to Huddersfield, which is ‘about 
towards beitig re- 

Holmfirth Foe | Penistone 
eight months but it had only been 

ped for « thioes thane hee landslip about 100 yards in length 


2934 beg So arora x] Jon Exvwoco, Leteestet vements in Sette place i de a t depth, about 400 yards fro 
cu er, Wi 4 an em m 
2998 JAMES agp l wa Ch va ca a “ rovements in the Lockwood stalhen: The dig’ was pg TN cn ‘enhind thas th 
e ca the turnpike-road to give way, and itated the removal 
from Juseph Hugand, Hoe be bovanioe Petes of bavaial uildeone The wot a Oy tue the fine di 
-. . M THOMAS Watts and ; . > e work of re-opening is entrusted 
0 ge 4 ip Baia Josera FLEETWoop, Birming t Mesara t Al 


Eee 


are three stations on the fine tt hat only "up to the time of the 


accident, been used for goods traffic, 


“An improved safety valve for 





ABSTRACTS OF SPECIFICATIONS. 
expressly for Tax 


crvunns tie offs @f Hr Mojatys Coninistonrs of Patt 


ye Be eevee Frid ane 
Boilers, Fittings. 


Water 4 
agen 4 ke Wruicur, Lanark, “ engines and poets Sines 10th 
specification’ of this patent is véty volumirious. Thé patentee claims, 
First, two concentric annular camaet having open ends, the covers being 
fixed to the framing ; Secon: oe aoe which are hinged and made to 
slide back into recesses; Th , the mode of packing the gravitating 
istons, the switch ye tn and, Fourthly, the placing of & condenser 
the casing, all as descri 
2190. ze ~ on Oxford-street, London, “ Hot-air enijines.”—Dated 
106 

This invention relates more particularly to the formation of tlie bed plate, 
in which the air passage is cast on or attached toits underside. This passage 
turns upwards and communicates with a vertical air passage cast on or 

attached to the receiver or main-casting, which contains the fire-box. 








Class 2.—TRANSPORT, 

Including Foe ge and Flant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
fone de. 

2135. A. ALBiN1, Genoa, “Compasses.” —Dated 4th Juli, 1863. 

Under the usual compass card the patentee and core metallic Ri td divided on 
its underside into the same number of points as ding to those of 
the compass card. At each division ¢ 7. ri Page with one or 
more letters, figures, or i te the compass point, and 
capable of answering as printing a ‘The ein panied card fitted with the 
ring is suspended in the usual way upon a cen’ ted suppe mas fixed upon a 
metallic frame containing clockwork arrangement. face of one of 
the frame plates is a clock dial to indicate the time, ante on re opposite frame 
plate is a piston or rod geared to the clockwork, ihe made by jts action to 
rise and fall at fixedintervals. The upper part qn piston or sliding rod is 
bs at right angles, so as to project above the eatd the bent part 

the sliding rod a small metallic point is fixéd vertically, the point being 

d with a spiral spring Fixed on the front frame plate, and atthe back of 
thie sliding rod, is a smal) horizonta] elastic cushion,jsituated a little below the 
ring of the compass card when suspended. A little below the level of the 
cushion, and in the same line, is fixed a small horizontal plate carrying in 
its centre a small well filled with a suitable coloured liquid, and a little above 
the plate a narrow silk ribbon or other material is fixed, one end dipping in 
the well, and the other end being fixed to a metallic support at the further end 
of the elastic cushion, the ribbon being supported a little above the surface 
of the said cushion. The apparatus is suspended on gimbals to allow for the 
motion of the ship. 


2127. G. Bennett and J, Woopcocx, Manchester, “Railway communication.” 
—Dated 3rd July, 1868. 

A revolving fan is employed to create a current of air, the fan being worked 
from the axle of the engine or carriage. The airmay be applied to sound a 
whistle or other alarm outside the carriage from which the communication is 
desired. 


2147. J. H. Wurrengap, He geet re and blankets,” - 





Dated 6/h July, 1868. 


According to + ing: fibre is felted on a coarse fabric 
of woven horse hair. ool emp coarse yellow or grey wool or 
hoils from the combing of lon; endless apron carries the ball accu- 


mujated on it into a roller h. Beg = it passes into the hardener there is 
laid on the surface of the accumulated ball a strong openwork fabric ; the 
whole passes together through the hardener, and the fibres of the ball become 
locked through the meshes of fabric. Thus the ball and the fabric be- 
come sufficiently combined to be fulled together; the fulling operation is con- 
ducted in the usual manner, and the felting of the ball completed, the 
poe fabric at the same time becomes so firmly held that it cannot be 
separated. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

ae” ion Siater, Lamb’s-passage, London, “ Folding cloth.””—Dated 4th July, 





The patentee employs smooth or plain cylindrical pressing rollers or a single 
plain roller, in comt ion with a vibrating or reciprocating folding 
bar or plate, the “rollers being heated by gas or otherwise. A folding bar is 
caused to vibrate over the surface of the roller or table by means of a crank 
or eccentric geared in connection with the roller, and at each vibration it 
forms a plait or fold which is instantly carried forward and compressed 
between the rollers. The machine may be provided with a driving pulley 
and driven by a steam engine, or may be operated by hand or other power.— 
Not proceeded with 

2148. G. Davies, Lincoln's-inn, London, 

Dated 7th July, 188. 

By this invention the unspun fibres are mordanted in the usual manner; sup- 
Posing that they are intended to be violet they are mordanted by the ordinary 
Process in iron mordant. The mordanting being effected, and the fibres 
having been well dunged, a sufficient quantity of water is added containing 
such an amount of extract of madder as is found necessary. If the extract 
employed be acid, or if the water used be too pure, it is to be neutralised by 
adding a small quantity of chalk ; for example, about one quarter to five per 
cent. The quantities of the extract or of the chalk cannot be precisely 
mentioned, because the commercial extract is of so variable a quality in rela- 
tion to its price, concentration, purity, and neutrality, that it is necessary to 
make a trial of each quantity obtained of this matter in order to obtain its 
strength and state of neutralisation. These preliminary trials are found to be 
of great advantage, and are menti are y ee indispensable for regular 





“ Dyeing."—A communication. 


work. The bath of aye and dunged fibres are 
introduged theteii and dyed the usual porbaorige the ifivenitors state that 
the dé is effected quicker than with the other derivations of maddet or with 


madder itself, and that the —"| of — to the madder or extract 
accelerates the dyeing still more. ere is no great hurry fuel can be 
economised by dyeing at a less heat, bat for a longer time. In practice it is 
found advisable to dye in about an hour and a-half to two hours, at a boiling 
heat. When the dyeing “in extract of madder is finished there are several 
methods of brightening the sles of it may be washed with soap, as is 
usually done in dye-works, with madder violet, or derivatives of madder. The 
fibres are to be submitted to the same treatment which a calico printer em- 
ploys with madder violet calicoes, that is to say, soaped either with or without 
previous washing, and submitted or not to the action of chloride of lime (very 
weak and - before soaping. Hitherto in dyeing fibres, threads, or fabrics 
ad animal matters it i¢ difficult to impart to the 
vegetable fitre a solid and as beautiful a dye & to the animal fibres; but by 
dyeing the vegetable fibres in madder colours the mtees state that they 
can, by means of spinning or weaving Vee! these fibres with those of animal 
origin, and then proceed to dye the w hole by artificial colouring matters ; 
wools and silks are yaned thereby by reason of their natural aptitude, and the 
vegetable (previ dyed with madder) mixed therewith will take the dye 
in the same bath, and at the same time their supplement of the artificial 
colouring hogy © Mey vegetable fibres will not be of so pure a tint as the 





animal fibres, o ce of the madder colours, but, nevertheless, 
the mixture of the ses will produce a good effect, and threads or fabrics 
thus produced have the great advantage of possessing a colour and 


solidity hitherto mp In this case, for violet it is necessary to use iron 
mordant, and for red or rose-colour a mordant of oo: ~~ in the latter 
case to _Bive the ey mre perm in “fi “ get ‘ine,’ 
* or other d colouring matter. 

2161. C. D. Asen, Giamp-ion, London, *‘ Ornamenting fabrics, &c.”—A 
communication. — Dated 8th July, 1864, 

This invention consists in Be sqeeoten of a metallic ornamentation upon 
one or both sides of _ or eli woven fabrics by a composition consisting 
by preference of white lead, or ceruse, or zinc white, or other suitable 
mineral salt diluted with linseed and fatty 4 -- copal or other similar 
varnish, mixed together in suitabl} ig a fluid paste. 
When the ornamentation is to be applied to Suitheve, artificial flowers, and 
such like articles, the use of the white lead or zinc white may be omitted in 
the adhesive composition —Not proceeded with. 


2124. C Rousset, Louviers, France, ‘‘ Spinning, &c.”"—Dated #rd July, 1°68. 

This invention consists in an arrangement of mechanism whereby motion is 
given to rollers which take the ow and prevent bee pine out of place, 
a tension weight being in the ides and fluted 
rollers to compress the thread previous to entering a tube ‘or the first twist, 


from which it is wound on to spools for future operations. 














Class 4.—AGRICULTURE: 
Including Agricultural ae T. Windlasses, Implements, Flour 


This invention consists in t a ofa 
number of glazed its of equal or unequal ohaea Gh ous of maneb sides 
of a conservatory used for horticultural or other similar 


pore, such i ts hung in such manner that the whole or any mum- 
Ber of wate pine bp BL be opened at one and the same time any 
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required d suatereé consists of screws 
and toothed w’ and worms, or their valent, for the purpose of opening 
and closing the \. wheels or worms employed, or 
their equivalent, by acting upon a screw and travelling nut move a rod, to 
which are fixed arms to move the lights, and the worm and wheel are 
fixed upon a rod, to which is attached a grooved wheel, in the groove of which 
runs an endless band or chain worked by a second wheel and a handle 


fixed in convenient part of the building to be ventilated, or the motion 
"ren by a rod or countershaft, to which is attached a worm and 
the wheels and screws and arms or 
d, for moving the light or lights required to 
be or closed, or motion may be given direct by means of a handle 
fixed in the place of the grooved wheel before mentioned, or otherwise, 
according’ to the requirements of the situation. 
2165. J. Prest, W. Matuer, and W. Donenry, “ Chaff-cutters."—Dated 
8th July, 1858. 

This invention consists in the novel employment and use of two oe, "nasi 
of different sizes secured to and capable of sliding on the bottom roller 
spindle, the large one to gear in at the side of the werm (as in the present 
machines), and the smaller ones to gear under the worm. The said peg 
wheels are arranged on the shaft in such a manner that either may be brought 
into or out of gear with the driving worm, which may be actuated by hand, 
or by band and pulley. The peg wheel usually placed on the top roller spindle 
is dispensed with. . 

2170. W. Tasker, Andover, “‘ Elevating straw, &c."—Dated 8th July, 1868. 

The machinery is so constructed that it may either take the straw direct 
from a thrashing machine, or be combined with the front or back carriage of the 
straw elevator, without the necessity of raising or lowering the whole machine 
for either mode of working. The framing to which the elevator is attached, 
and also the framing of the elevator itself, is constructed of angle or other 
shaped metal bars, which may be riveted together. This framing is mounted 
on a front and back carriage. The invention consists chiefly in attaching to 
or forming on the front or back carriage of the elevator gear work or gearing, 
to be worked by horses or other animals passing round or under such elevator, 
giving motion to the same. The entrance to the trough or spout being always 
sufficiently low to receive the straw from a thrashing machine, if desired the 
gearing may be actuated with the front or back carriage of the elevator. By 
this means the inconvenience (when wed as a ricker in hay time and harvest) 
of employing a separate gear work is avoided, whilst at the same time the 
necessity of vertical adjustment of the whole machine is dispensed with. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2149. J. Tuowson, Peckham, ‘‘ Chimney tops *— Dated 7th July, 168. 

This invention relates to chimney tops which prevent all down draught. 
For this purpose the upperend of the chimney top is closed, and a number of 
apertures formed in the sides.— Not proceeded with. 
= Coprge, Hain-street, Pierre, Belgium, ‘‘ Coke furnaces.” —Dated 7ih 

‘uly, 1868, 

This invention consists in the construction of coke ovens whereby the heat 
given off by the coking fuel may be utilised, the gases of combustion 
generated in one oven being used to light the fire in or heat the adjoining 
oven throughout the series. The ovens are long, deep, narrow chambers, 
open at top for charging, and surrounded at the side and bottom with flues. 
These ovens are built up side by side upon a hollow bed of brickwork, within 
which, at one end of the ovens, and at right angles thereto, run two large 
flues set side by side, and both icating with a hi y. In 
one of these flues is placed a cylindrical boiler; at one end this boiler takes a 
vertical direction, the flue being continued upwards to receive it. The ovens 
are grouped in couples to allow the gases of combustion of every two ovens to 
commingle and pass away together. Each oven is connected at its upper part, 
just below the crown, by means of lateral openings with a side flue, and at 
the bottom the side flues of the two adjacent ovens cennect by lateral open- 
ings at the bottom of, say, the first oven. The gases here commingle, and 
then pass under the first oven. When: they arrive at the end of this flue they 
enter by a lateral opening the flue under the second opening, and, passing 
along that flue, they escape into one or other of the large flues through open- 
ings commanded by dampers, which will turn the gases either into the flue 
containing the boiler or in the other, which leads directly tothe chimney. 
In covered spaces formed between what may be termed tne hoppers of the 
ovens are pipes for discharging the gases from the burning coal into the 
atmosphere, and other pipes for admitting air to the ovens. This air is heated 
in its passage through the pipes, and it is admitted jnto the ovens in small jets 








Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
2155. T. R. Crampton, Great George-sireet, Westminster, ** Forts, &c."— 

Dated 7th July. 86%. 

In constructing forts, fortifications, or other defences according to this 
invention, a mould or moulds of the form of defence required is prepared on 
its site, and on or near the same one or more furnaces for melting metal is 
erected. The metal as melted is conveyed into the moulds as in ordinary 
casting. The defences can thus be cast either in one piece, or they may be in 
blocks cast separately side by side in the position in which they are to be 
used. It will be seen that by this process weights can be cast which it would 
be impracticable to transport from a foundry, and that forts or other defences 
of a massive character may thus readily be constructed in any position 
desired. Armour plates may also be fixed in front of the forts or defences 
constructed as above described. In some cases forts may be constructed of an 
annular form, both the inside and outside walls of the ring being corrugated, 
the number of corrugations being equal to the number of guns to be 
employed, each corrugation having one or more holes pierced so tbat the gun 
cantake an extended range, allowing of concentrating several guns on one 
point, the corrugations of the inner wall being also pierced for guns. These 
guns can fire over the opposite side of the fort, and enable, in some cases, 
some of the guns to fire from the outside and some from the inside, and to be 
so concentrated on one object. The inner and outer walls may either be made 
separately, and the space between them remain uncovered, or this space may be 
covered over with an arched roof either cast in one piece with the walls or 
otherwise. Forts may also be made of a series of cupolas of a mushroom or 
dome form, or of other convenient form, separate or joined together, with or 
without a communication between each cupola, containing one or more guns, 
which may fire from any porthole. These cupolas may be isolated or placed 
in a circle, or other convenient arrangement, so that one or more guns on the 
inside and outside can be concentrated, in certain cases, on one point. The 
effect of casting in masses on the site insures a more homogeneous structure 
than can be o>tained by wrought iron, since heavy wrought plates cannot 
with any certainty be made sound and of equal quality ; besides, the difficulty 
of securing such immense plates together in one homogeneous mass with large 
bolts and nuts or rivets is almost impracticable, in a commercial sense ; 
besides which the great number of pieces to form a built-up fort of metal is a 
great element of danger. 

2169. T. Kern, Paisley, ‘‘ Fire-arms.”—Dated 8th July, 1868. 

This invention consists in providing a hollow socket which projects rearwards 
from the breech end of the barrel. The rearmost end of the socket is made 
completely circular, whilst the intermediate part is cut away, leaving a semi- 
circular cavity. Through the circular extremity a sliding breech-piece 
passes, which can be forced by the hand close against the end of the barrel, 
and withdrawn therefrom with great rapidity, Towards the rearmost end of 
the sliding breech-piece an encircling collar is fitted, this having a handle or 
lever formed on it, so that in turning the eollar, by applying the hand to the 
handle or lever, that part of the handle or Jever, as well as a projection on the 
opposite side of the collar, enter inclined slots cut in the circular part of the 
socket, so that by depressing the handle or lever firmly therein the breech- 
piece is forced against the breech end of the barrel.—Not proceeded with, 





Class 7.-FURNITURE AND CLOTHING. None. 


é Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, ng, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

2131. M. Henny, Fleet-sireet, “ Provision cases."—A communication.—Dated 

3rd July, 188. 

The case is made of tin, tin-plate, or other like metal, on which a varnish 
or coating is applied and fixed by or otherwise, thereby preserving the 
metal from oxidation and the contents from discoloration and injury. Various 
varnishes or coatings may be used, but the one preferred consists of gum copal, 
linseed oil, and essence or spirit of turpentine. In the bottom of the box or 
receptacl> is an orifice or hole, through which the = or other provision is 
inserted, and when the receptacle is filled the hole is closed by a cap or 
poy which may be provided before hand, or with solder or cement, so as 
to fasten it instantly by heating it over asoldering iron. The cover overla 
the rim, and its flange or lip drop over a neck or recessed part of the rece; 
tacle, and a ring or guard is placed round it of sufficient length to facilitate 
its removal when the box is to be opened. The bottom of the box is made 
convex towards the outside or underside. When the contents of the 
are poured in in a hot state they shrink as they cool, producing a vacuum or 
partial vacuum inside the receptacle, so that the bottom yields undet the ex- 


or assumes a fiat or concave form, being pressed inward by the 
2133. J, Heap, Mi , 1868. 


ic pressure against the contents, which it packs tightly. 
‘iddlesborough, ‘‘ Furnace grates.” —Dated 4th July, li 

This invention has reference to that class of grates py | that is 

such as have the grate bars arranged one above the other upon an inclined plane. 





yeh merge two hanks or levers, which be 
aden sat tight daglesto the bar: These levers or shanks, if of 








bars hook on to the lower pins. The bars are supported upon a carriage or bogie 
formed of a piece of iron, and supported upon two wheels which run upon 
light rails near the floor of the asnpit. The wheels are placed so that when 
the grate is at its proper inclination they are nearly in the line of its centre of 

avity. The frame can be continued outside the furnace and be connected 
“ a long bolt coming through a wooden strut, or otherwise. The attendant 
can take hold of this wooden strut and raise, or lower, or draw in and ae 


otherwise manipulate the whole frame c the grate, except when 
therewith. 


bars are cast with shanks having projecting pins cast in one piece 

The bars are su Be Bees Se Pe er Ona are inserted in 

= u pinholes. The grate bars and frame can be made entirely indepen- 
nt 


the furnace itself, but when it is in position it is held fast by a catch 
attached to the end plate of the furnace. The shanks are formed at the end 
to receive a socket lever. By working this up and down, and by means of 
the connection obtained by the flat bar, a simultaneous motion can be given to 
all the bars, similar to that of the Venetian blind. Each end turns upon its 
own pin and moves in an arc of acircle. The effect of this motion is to raise 
and let fall the coal, and gradually work it downward and forward as it burns 
to the inner or Jower end of the grate. The clinkers and ashes which accu- 
mulate there fall below through a gap purposely left there into the ashpit, 
which gap can be temporarily widened by withdrawing the whole grate back- 
wards upon the wheels, 

2134. A. Fryer, Manchester, “ Concentrating sugar.”—Dated 4th July, 1868. 

The patentee passes the gases or products of combustion, either with or 
without an admixture of air, between a series of spiral blades or volutes 
symmetrically arranged and revolving round a common centre. The external 
edges of these blades in their lowest position are immersed in the solution, 
to be operated upon and by their lution ; the solution flowing over their 
surfaces towards the common centre es the surfaces in a moist state. 
The heated gases passing over these moistened surfaces effect the co-centra- 
tion desired. 

2136. A McNret and W. Wueaton, Exeter, * Salts of ammonia.”—Dated 
4th July. 1-68. 

The patentees take the ammoniacal liquor as it comes from the gasworks, 
and add thereto gypsum or sulphate of lime (by preference reduced toa coarse 
powder) in the proportion of, say, 100 lb. or 200 1b. to 100 gallons of gas liquor, 
and they allow the gypsum to remain inthe liquor for two or three weeks. 
The sulphate of ammonia thus formed wil] be found dissolved in the water, 
which, when properly saturated, may be drawn off and evaporated, and the 
dry substance thus obtained in a state of powder will be found to form an ex- 
cellent manure.— Not proceeded 
2144. A. Fryer, Manchester, ‘‘ Concentrating sugar.”— Dated 6th July, 1868. 

These improvements refer in part to improvements in the apparatus 
described in the specification of letters patent dated i4th February, 1865, 
No. 418. The curved blades are placed as close together as can be done 
without interfering with the flow of the liquor or other solution over their 
surfaces, so as to divide the air, thus bringing every portion of it into more in- 
timate contact with the solution to be evaporated or concentrated, and thereby 
more perfectly exhausting the whole of the heat contained in the air. The 
curved blades are placed at from five-eighths to one-eighth of an inch apart, 
according to the nature and degree of saturation of the solution to be acted 
upon. 

2157. A. P. Prics, Lincoln’s-inn, London, “* Phosphates of lime.”—Datid 7th 
July, (aor, 

This invention consists in submitting bones, coprolites, animal charcoal. 
or other natural or artificial phosphates, to the action of acids, such as 
sulphuric, hydrochloric, or nitric acids, and precipitating from the soluble 
portion of the result of such decomposition what is known as bibasie phosphate 
of lime, either by the addition of lime or of carbonate of lime, or of other 
calcareous compounds.—Not proceeded with. 











Class 9.—ELECTRICITY.—None. 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding hea ds. 
2122. J. H Jonnson, Lincoln's-inn-fields, London, “ Shoes for horses.”—A com- 
munication.— Dated 2nd July. 1868. 

This invention has for its object the more effectually securing the shoes of 
horses and other animals to the foot, whereby the nails ordinarily employed 
for that purpose are dispensed with, and the shoe is better enabled to resist 
any shock or strain to which it may be subjected, and consists in interposing 
between the hoof of the animal and the shoe an adhesive substance, the base 
of which is either caoutchouc or gutta-percha, and which firmly unites the 
shoe to the foot. 


21.9. J. B. Brown, Northumberland, ‘‘ Calcining ores."—Dated July 3rd, 
1868 


The ordinary way of heating a close furnace is by passing the flame between 
the two arches at the'top of the furnace, and then once or oftener under the tiles 
which form the bottom of the furnace. This invention consists in converting 
the space between the two arches into an open furnace to which the ore or 
mineral is first supplied, the ore afterwards descends into the space below 
the lower arch which forms the close furnace. The invention is carried om 
by levelling the top of the lower arch so as to form ah upper bed to receive the 
ore or mineral] ; this lower arch is strengthened if necessary, and the distance 
between the two arches must be sufficient to allow the ore to be worked on 
the upper bed or top of the lower arch. The flame passes first over the ore on 
the upper and open bed, and then under the ordinary lower bed to the chimney. 
By means of this the patentee is able to get rid ofany excess of sulphur on the 
upper bed before adding common salt or other chloride to the ore in the lower 
bed or close furnace; the gases from the two beds are kept separate and 
distinct, those from the lower bed being collected and condensed if necessary ; 
should it be desired that the ore on the upper and open bed be subjected to a 
lower degree of heat than when in the lower bed or close furnace, this can be 
effected by causing the flame from the fuel to pass under the tiles which form 
the floor of the lower bed, and then ascending to pass over the ore on the floor 
of the upper bed, and thence to the chimney, or by causing the flame from 
the fuel to pass under the tiles of the lower bed, then between the arch of the 
lower bed and a set of tiles made to form the floor of the upper bed, and then 
finally over the ore on the upper bed to the chimney. 

2142. J. Kitwer, F. H. Ocxee, and E. Burns, Manchester, “ Cork drawer.” — 
Dated 6th July, 1868. 

This invention consists of a peculiarly shaped instrument with an angular 
or bent point, which is passed between the cork and the neck of the bottle, so 
as to bring the angular or bent point of the instrument below the cork, when, 
by turning the instrument half a revolution, the angular or bent point is placed 
across the cork, and by withdrawing the instrument the angular or bent point 
brings the cork along with it.—Not proceeded with, 





BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 


MALLEABLE iron casting takes prominent rank among the minor 
branches of Birmingham industry. In recent years this trade has 
been characterised, both by a steady increase pre op and 
also by an advance in the style and quality of small castings, The 
earliest development of the trade here dates from about the year 
1811, when it was chiefly associated with the coach-harness and 
snuffer manufactures. There has been since that time a steady 
increase in the application of malleable cast iron to the industries 
of the town, despite the popular prejudice against malleable iron 
being put in the place of wrought. The superiority of Birming- 
ham malleable castings was brought into public notice soon after 
the introduction of the trade in the course of an im nt trial at 
Derby. Samuel Lucas, of Sheffield, who claimed to be the inventor 
of the annealing process, sued William Grove, of Birmingham, for 
an alleged infringement of patent right, and in the course of the 
trial evidence was given by practical men that the light ornamental 
castings produced at Birmingham were far superior to any manu- 
factured at that time anywhere in the kitgdom. This testimony 
gave a wonderful stimulus to the trade, which has ever since 
maintained a steady increase. Even now, alth Walsall 
abounds in malleable casters, the coach iron of that town 
send to Birmingham for some of the finer descriptions of malleable 
ware, The variety of distinct — a in the casting 
rom is something wonderful. Mr. Thomas Cardall has, 

understand, made, during the last thirty years, nearly 3000 
different patterns of stirrups, most of which are still in demand in 
prosperous times; also sorts of keys for best locks, thousands 
of copying often sold as t iton, aiid many tons of 
the many of patterns sup) by various manufacturing 








firms. 

SS rarer Sst nt Me come ofeants red 

is enormous, and the castings for in Sheffield - 
for engineering wor! 


chester are on a vast scale. Heavy castings 
—girders, tanks, bridges, &¢.--although still produced somewhat 


extensively in this dis t, are being supplanted more and more 
each year by wrought ironwork, the manufacture of which 
is assuming almost tic proportio 


ns. 

The innovations of wrought iron in connection with local manu- 
faeturers, are still manifested in the Birmingham hinge trade. 
This desirable result has been advanced considerably by Mr. 
Martineau, and one or two other spirited manufacturérs here, who 
have caused the wrought hinge trade—established in Birmingham 
many years—very tly to extend. The principal descriptions 
of wrought hinges in demand, are the “welded,” the “ pressed 
rivetted,” and the “patent hinge.” The first description ar 
largely madejin Wolverhampton, Ashton, Newcastle, Scotland, and 
other parts of the district, but the two latter are produced almost 
exclusively in Birmingham. The patent hinge, invented in America, 
but considerably modified and improved by local manufacturers, 
is thus described by a leading producer :—Suitable iron is cut to 
the figure of the required pattern, having the parts that are to make 
the knuckle projecting as tongues. These tongues, by being forced 
lengthways into properly shaped dies, are curled over in such a way 
as to make a place to receive the pin, upon which the flap is to turn 
when the hinge is put together. Thus cheaper and more sightly 
articles are produced than by any other plan, and little finish is re- 

uired to render them ready for use. It is to a great extent to 
this neatness of appearance, combined with the lowness of cost, 
that this trade owes its increase during the last few years. These 
are constantly being substituted for the welded hinges in various 
places, at the same time that they are being sent in large quanti- 
ties to new markets. Hundreds, nay thousands of grosses, are 
going to remote parts of the Continent to be used, not instead of 
any other kind of hinge, but in the place of the primitive contri- 
vance of osier and cord ties, which have until the present time 
answered for hinges. The annual consumption of iron in the 
manufacture of wrought hinges now averages 2500 tons, having 
increased from 700 tons since the year 1849. 

The Brades Works (Messrs. Hunt), Oldbury, famous for the pro- 
duction of the well-known ** Brades trowel,” and other edge tools, 
continue in steady operation. These works, which are the gradual 
growth of a century, constitute now perhaps the leading industrial 
establishment in the district. Its products embrace nearly all the 
“staples” of the Black Country. Seven coal mines supply the 
gigantic concern with fuel, and an array of blast furnaces is en- 
gaged in the first process of producing the raw material used in an 
immense variety of ways in the subsequent stages of industry. The 
manufacture of blistered steel forms a prominent feature of the 
Brades Works. Cast steel and shear steel are made chiefly of Swedish 
iron, which is the best thatcan be obtained for the purpose. The best 
edge tools are in fact all made of this kind of steel. English iron 
makes good blistered steel for wagon springs and common tools, 
but does not combine toughness with hardness sufficiently 
for axes, cutlery, or even for hoes and hammers. The 
quality of English iron used in steel-making is, however, so mach 
improved by recent processes that the Swedish iron has fallen 
considerably in price. In some descriptions of steel—such as relled 
cast steel for pen-making—the Brades Works has been supplanted 
by Sheffield houses, but for general kinds of steel the proprietors of 
the Brades Works command prices second only to those of Hunts- 
man of Sheffield, The celebrated Brades trowel is as elastic as a 
sword blade, and can be bent doubleeither way without a permanent 
crook. Plantation hoes are made very extensively for the United 
States and Brazil, those for the latter being generally ordered double 
the ordinary weight, although for what reason, seeing that in both 
cases they are used in the cultivation of cotton, does not appear. 
Mr. Burritt well remarks that the union of machine labour in the 
product of these hoes has been brought to wonderful perfection. The 
rolling mill and trip hammer do the greatest part of the work. Inthe 
first p the pte A or patterns are —— The cast steel is edged 
or “chamfered” in the bar, then cut into lengths of 3jn. or 4in. 
to correspond with the width of the hoe pattern. The borax weld 
is often made complete at one heat, and never more than two are 
taken. This operation is performed by the common hand sledge 
and hammer, and nothing but a firm weld of the steel to the iron 
is sought for. The pattern or form thus steeled goes next to the 
great trip hammer, which brings it out to its required size 
thickness, Thence it is taken to the anvil of the smithy, where 
the “‘eye” is formed with remarkable tact and celerity, and the 
blade trimmed into shape with the shears. Four men will steel 
fifty dozen, atid one man will hammer twenty dozen per day of 
these great hoes without difficulty. Shovels, spades, forks, 
garden-hoes, chaff-cutters, steel mould-boards for ploughs, and 
other articles in almost infinite variety are also produced at 
this mammoth factory. The model department of the establish- 
ment contains 4000 different patterns for straw-cutting machines, 
and 2000 patterns for cast steel mould boards for ploughs. This 
will ek cpap idea of the immense variety of product at the 
Brades Works in this one particular branch, 

Wire-drawing is not employing the workpeople quite so actively 
in Birmingham this week, and the demand for electro-plate ware 
is quieter. In the hollow-ware and metallic bedstead branches 
there is, however, more buoyancy than reported for some time. 
The production of metallic bedsteads here has increased marvel- 
lously during the last twenty years, In 1849 the weekly make 
averaged 400 to 500, now it is estimated at about 6000, of which 
—— are absorbed by the home, and two-fifths by the foreign 
trade, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent. ) 

FrnisHep Iron : Languid Demand: Few New Orders: Return of 
Northern Trade Looked for—Pia Inox: Fair Consumption: 
Prices Less Strong — Economy in BLAst Furnaces: Limit of Saving 
Attained in Cleveland and South Staffordshire —F actory AcT aT 
THE IRoNWORKS: Many Boys Discharged—Coai: Quieter— 
Harpwares: Branches and Markets--Tae RussiaN AND AME- 
RICAN TARIFFS—THe Quiet Trape Discussep BY THE Btr- 
MINGRAM CHAMBER OF ComMERCE : The Next Bankruptcy Bill : 
The Factory Act and the Hardware Firms - MANUFACTURERS 
FINED FOR [INFRINGEMENTS OF THE ACT—THE SOUTH STAFFORD- 
SHIRE EXHIBITION—CoNSUMPTION OF SMOKE IN THE BLack 
CountTRY. 

IMPROVEMENT can be reported in the staple trades of this district. 

The bulk of the iron turned out is to satisfy old orders. The new 

inquiries are very few. There is yet, however, a moderate amount 

of employment throughout the mills and forges. The plate-mills 
show least activity. Everyone is looking for areturn of the period, 
now near at hand, when the specifications on account of the 
northern markets shall be again distributed. Makers who are 
engaged in that department of the export trade chiefly are fast 
accumulating stocks of puddle iron in preparation for the demand. 

Generally, too, firms are keeping their puddlers on, even where 

they have only little work for their leading mills. 

Thus a considerable quantity of pigs is being used up, although 
the finishing departments are quiet. As a result, a fair demand 
is being made upon the pig vendors for the making of deliveries ; 
but these dre not so general as agents of blast furnace firms desire, 
or as they must be if the quantities that have been purchased are 
consumed in the time anticipated when they were bought. 

Where ts want to make sales, they cannot now get the 
prices which were possible when the bulk of the sales were 
made. 

Some valuable information relative to the best and most econo- 
mical form of blast furnace came out here at the last meeting of 














112 THE ENGINEER. Fes. 5, 1869. 
Engineers, when, in discussing the views of and there are ive out of blast. The Cleve- 
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years, and widows with sons have had to enter the union 
the poor-law will not give relief for boys over nine years why os 
These facts have just been brought before the factory inspectors for 
this district at a ee ironmasters and others at Bilston, 
where it was resolved to desire that boys should be allowed to enter 
the ironworks at twelve years. 


The hardware trades are in only a quiet state. Makers are chiefly 


ied in su home consumers. The principal foreign ex- 
captlens are o East Indies, South py For 
the East Indies, locks and miscellaneous with malleable iron 


electro-plate wares are not excluded. Australia is 
work to be applied to constructive uses, and 
is not without expression. The United States of America is not 
altogether silent, for there are some encouraging i ts of 
tinplate wares, as well as tinplates, and in tinned:hollow ware, 
edge-tools, and other goods usually sent into the Southern States, 
there is a fair trade for the transatlantic markets being done. For 
the home markets the demand is experienced chiefly at the manu- 
factories where many workpeople are engaged. tolerably 
full time is being worked, but less is being done than was the case 
before Christmas even at those places. The garret masters are 
very poorly off in every branch. The edge-tool makers and the 
late workers are doing most; next came the hollow ware 
| meng the am, the iron braziers, and the makers of railway 
fittings.» We shall be influenced considerably by recent foreign 
commercial legislation. The alterations in the Russian tariff are 
in our favour, and in some goods we shall now begin to think of 
doing business with the Czar’s dominions, but, as a rule, the tariff 
is too high to produce early activity. Indeed, the alterations 
i Russian tariff which have just been made public have been 
described as nothing more than the ‘redressing of anomalies and 
the removing of absurdities.” The bulk of the benefit arising out 
of the change will fall to the railway interest. . The United States 
legislation is likely to have an opposite effect. -Whatever may 
become ‘of the protectionist efforts, as a be which sears ¢ 
put forth.there, the fact that the Copper Bill has 
is depertnane dameaid ingest: curenvoennting Sagect to onr 
in that di t, does m an en our 
prospect in other branches. The coal trade is quieter. 

The continued sluggishness in the trade of this district and of 
the erally was a topic of discussion at the half-yearly 
weetled of the 1 Birmingham Chamber of Commerce on Tuesday. It 
was attributed by one manufacturer (Mr. S.A. oy ary jointly 
to the tion of the Bankruptcy Act, 1861, the Limited ility 
Act, and the want of a public tor, and the speaker desired 
that this might be stated in the official wey | rt. But 
whilst his desire was not accomplished, Mr. 8. oyd spoke 
strongly upon the operation of the Bankruptcy Act, and main- 
tained that until they could check the enormous diminution from 
the profits of trade which these bad debts occasioned they could 
not expect that trade would be pros us. The loss to the trader 
in this respect was a profit in itself, which enabled foreigners to 
compete 8 ly with manufacturers in this country. 

It is a cause for satisfaction that there is likely soon to be more 
stringency in bankruptcy legislation. The present Lord Chan- 
cellor has, ina letter to Mr. 8S. 8. Lloyd, stated in the frankest 
manner possible that it is the intention of the present Government 
to bring in a bill based upon the Scotch system, and that that bill 


is now in course of preparation. ; . 
The registration of trade marks and the registration of private 
partnerships, with also the establishment of Government schools of 


science in the great centres of industry, were likewise specified as 
calling for attention, so asto enable British manufacturers to hold 
their own against the cheaper labour of the Continent. 

There. is another question upon which there is great feeling 
amongst the. manufacturers of this district. That feeling was given 
expression to by Mr. J. 8. Wright, the ex-president of the Bi - 
ham chamber, who complained of the manner in which the 

ion ‘had ted. He said that it applied most 

neededit; nothing could be more 
It was most unconstitutional 
establishments should be left, 

to the dictum of one individual, who was only a superior kind of 


liceman. 
PO Manufacturers in the Black Country are being made aware, in a 
somewhat unpalatable fashion, of the state of things of which 
their Birming brethren also comp On Tuesday, in the 
Bilston police-court, three firms were each fined for infractions of 
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New Buast FURNACE AT THE GADLYS 
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m trade, makers, as a rule, obtaining full list quotations. 
’ The tinplate trade is’ characterised increased : 
rary nat pocaalgoe ge rule, siilo:so obtain -the advance of 3s. per 
x agreed upon e uarterly meeting. 
 e,beenes eal ‘wade hae ofp’ teun soamewhab chstked im its 
improvement by the return of severe and at present there 
seems to be no pinto a speedy ne — weal penton ok clear 
ances now are pri ‘or stations 
St eae” "aaah ae 


and continen’ ts. Great complaints are now being made 
p deen coal res; ition of 

trade, not caused by any falling off in the demand, but 
to the keen 


. to the raising of coal, and they now send 
large quantities for shipment at the local ports; whereas, formerly, 
they sent scarcely any. also enter into large contracts 
w coal* proprietors hitherto regarded as belonging exclusively 
to themselves, and as they raise coal for something like 25-per 
cent; less money than coal proprietors, it can easily be imagined 
that they are formidable opponents to contend with. Formerly 10s. 
per ton could be obtained for coal, but now a number of contracts 
are entered into at 8s. 3d. per ton. At the present time the scale 
of colliers’ is causing some little attention of coal proprietors, 
who know well that unless a fixed scale is shortly arrived at 
the loss to them will be considerable. The mildness of the season 
prevents any improvement being ex nced in the demand forhome 
coals, and the colliers continue to be but indifferently employed. 

The directors of the Bristol and South Wales Wagon Company, 
on presenting their sixteenth half-yearly report and statement of 
accounts to the shareholders, are gratified to find that there is a dis- 
posable balance of £9252 12s, in the revenue account, after 
carrying £2035 4s. 11d. to the depreciation fund, being 5 per cent. 
on the cost of wagons let on hire, which will enable them to recom- 
mend that a dividend should be declared at the rate of 10 per cent. 
per annum, with the addition of a bonus of 1s. per share; bei 
together equal to 12 per cent. per annum, leaving a balance 
eed 18s. » be carried ye = current or yp mae bd a 

e rolling stock now consists o wagons and carriages, bein 
an increase of 255 during the half-year, after deducting 114 sold 
and redeemed. 
we hag blast ape was blown in ie week at the Gadly’s 

orks, Aberdare, and is a good augury of coming prosperity. 

A dividend of 3s. per share (£3 5s. paid) is recommended by the 
directors of the Mwyndy Iron-ore Company (Limited) for the year 
1868. The profit for the twelve months is £8394, out of which the 
dividend will absorb £6000. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNT 


(From our own Correspondent. 

Tue CoaL TRADE OF THE MERSEY—GREAT GRIMSBY: Progress of 

its Trade—Hvutt Docks—StaTe OF TRADE AT SHEFFIELD— 

YorRKSHIRE RatLway Wacon CoMPANY—THE IRON TRADE OF 

CUMBERLAND —NokRTH-EasTeRn District: The Tyne Piers: The 

Cleveland Iron Trade: New Screw Steamer, &c.—MIDLAND RalL- 

WAY—SraTE OF TRADE IN SOUTH YORKSHIRE. 
THE exports of coal from the in 1868 amounted to 641,147 
27,000 tons as compared with 
1867. The quantity of taken from the several tips at Birken- 
head in 1868 - 549,401 bay TH —— bear 1867 - Lege 
tons. During the past year ms oO! were taken 
Birkenhead by railway, "aoleg an increase of 21,211 tons as 
com with 1867. 
Manchester, Sheffield, and Lincolnshire Railway Company 
is about to expend £9457 for the improvement of the fish dock at 
Gosreased in 1868 to 631,000 tons ; 
tonnage movement of Grimsby in to tons ; 
in 1854 it was only 163,000 tons. 

The revenue of the Hull Dock Company amounted in 1868 to 
£120,438, as ~~ “yaa with £112,465 in 1867, sho 

3. Hull, therefore, does not 


Se : 
. ere isnot much change to notice in trade matters at Sheffield. 


he ly pr , Maintained. 
Moderate orders have come to hand by the late mails from India 
and Australia, The de 


- . oe ee 
good, ‘or steel railway rails. 
Seiachiteation” fa" tks bbodeld file trade is new complete, 


er from the 
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of, stone of forty tons each, is laid out: 

side the bend in the ogy ee 4 seal peda: r vd aad 
the work will Tron shipbuilding industry 
shows | of vity on mee pe Seema 
Messrs... are D with two new 
iron vessels of war they are building for 2 8 
Government. A large order for 17,000 is to 
be given out in the in a. few The 
number of furnaces in blast in the is 
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PRICES CURRENT OF METALS AND OILS. 
1869. 1868, 
£24 £442 @ £4, 
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PRICES CURRENT OF TIMBER. 
1869. , 1868, 1869. ; 1868. 
Per load— £2s24 «)4 & 4 &|| Perlosd— 4ene46\/464 
se sseeseesee10 10 19.10 | 10 19 1110|| Yel. pine, per reduced 0. 
Quebec, red pine .. 810 410] 3 0 410 1st quality 16 017 0| 17 0 18 10 
yellow pine.. 3 0 4 5| 915 4 0 Gnd do... 11 5 12° 0| 11 10 12 10 
Quebecroab; whites: 8 $6 01 5 8 S20l| Se Pertmemye 10 018 ol 10 10 11 10 
wi oe e 
Cinch. 315 418| $20 4i0\| Pumed ne’, @ 8 7 5] 719 8 10 
elm ......4 0 5 5} 310 5 O|| Memel .......... 22 018 0| @ 0 0 0 
Memél....000 0000/0000 zyel.. 8 0 910) 8101010 
corde 31 IPE Hemet $3093 tes 
essen 918 310| 3 9 10 Soderhamn ...... 9 01010] 9 010 10 
een ‘ a. 
‘acces 3 2927/3 99 7/| I3n, aay 6} wo 2 232) 16 022 0 
See aE Poe F 
vind 000/008 Ol] porto barf 923 018) O1b 1 6 
Lathwood,Dantafm. 510 610| 410 5 0|| Staves, per standard M. 
St. Peter's 710 810] 710 8 10|| Quebec pips...... 77 108) 0| 70 075 0 
Deals, per C., 19f. cone puncheon 2110 © 0) 19 Ow 0 
Quebec, wht.spruce Baltic, crown 
SeJohn whtapruce 18 015 0/18 10 1510|| Pipe “<n. } 2850 280 0|1900140 0 











BREAKFAST—A SvcOESSFUL EXPERIMENT.—The Civil Service 
teresting remarks :—‘‘ There are very 
few simple articles of food which can boast so many valuable and 
important dietary properties as cocoa. While acting on the nerves 
as a gentle stimulant, it provides the body with some of the 
purest elements of nutrition, and at the same time corrects and in- 
igorates the action of the digestive organs. The singular success 
which Mr. Epps attained by his homeopathic preparation of cocoa 
has never been surpassed by any experimentalist. By a thoro 
knowledge of the natural laws which govern the operations of di- 
ition, and bya careful application of the fine pro- 
— i cocoa, Mr. Epps provided our ‘ast 
bles with a delicately flavoured beverage which may save us 
many heavy doctors’ bills. ”—fADVT.] ; 
THE most interest- 


to the 








Fes. 12, 1869. 





: THE VICTORIA DOCKS, LONDON. 
_ Iw the list of public works resulting from tbe invention 
adoon pee tio 


bebe Ly oy - the Viste (Landon) say Be 
placed name ictoria (London or, 
notwithstanding the absolute want of dock oda 


on a spot so far removed from the centre 
of trade. The East India Docks for more than a quarter 
of a century were considered by the great authorities con- 
nected with the shipping trade, as the witima thule of the 
dock system of the port of ; and avy question 
mooted to create new works east of Blackwall, except for the 
reception of colliers Be would have been negatived 
as soon as 
i . impetus - inthe ae tw eee the century had 
mgivento works necessary to facilitate the proper dispatch 
of the import and export trades, seems to have been arrested 
after the construction of the St. Katherine’s Docks, for dur- 
ing the quarter of a century between their formation in 1825 
and the passing in 1850 of the Act authorising the con- 
struction of those now under notice, very little was done to 
increase the accommodation necessary for the commerce 
that flowed into London. Several public bills for the 
better regulation of some important branches of 
the mercantile marine had been passed, and several 
old Acts that had served as obstructions to the full 
development of trade had been repealed ; this by increas- 
ing trade tended to add to rather than miti the grow- 
ing evil of overcrowding. Some of the old dock companies 
had made some addition to their existing premises, and one 
or two new schemes had been advanced, but only to be 
abandoned before they arrived at maturity ; but no new 
works were carried out to receive the yearly increasing 
number of steam and sailing vessels engaged in the foreign 
and coasting trade.* 

The river in 1849 had become almost as much 
crowded with ships as it was when the Government, half 
aeentury before, took up and, for a short time, settled the 
question by granting the old dock bills and monopoli 
and buying out the vested interests of the legal quays an 
mooring chain proprietors ; the foreign trade had increased, 
as will be seen by the statistics, between 1816 and 1825 
more. than 75 per cent., and between 1825 and 1849 in 
about the same proportion; whilst the water area of the 
docks had from about 177 acres in the first-mentioned date 
been increased to about 190 acres at the second, and to 
200 at the latter date, or rather more than 73 and 5 per 
cent. respectively—an addition wholly inadequate to supply 
the wants of the trade. About one half of the foreign 
ships were accommodated bythe docks, the other half being 
left in the tideway, where with the colliers and coasters 
they, notwithstanding the efforts of the harbour-master 
oat his assistants, blocked up the passage through the 
pool, and rendered the navigation for passenger steamboats 
dangerous and troublesome. 

One of the principal causes on area to the construc- 
tion of docks was to be found in an invention that 
afterwards gave a stimulus to » pee crar§ ee 
means of moving large masses of s and passengers wit 
ease, rapidity, one economy had oo discovered, and by this 
the whole system of inland communication had been revo- 
lutionised, the country had seen the birth and infaney 


of its system of railways, and in their construction a new 
channel had been opened for the employment of the 
capital of the speculative and investing who at 


once rushed into railway schemes with that unparalleled 
recklessness that culminated in the panic of 1845. 

“There was scarcely a practicable country between two 
places, however remote, that was not occupied by a com- 
pany,” observes one author, when reviewing the rise and 

of railways; and among the many proposed 
schemes which may have struck the writer’s attention was 
one promoted and a by Mr. Bidder for the pur- 
pose of connecting the rm Counties Railway with the 
river Thames. is line commenced by a junction with 
the main line at Stratford, and terminated in the marsh- 
lands on the east side of Bow Creek, a length of about one 
mile. So small did the advantages that this seemed to afford 
appear, and so —— the means of paying dividends on 

e capital expended, that the company the projector was 
then connected with, refused to have anything to do with 
it, and left him to ute the scheme on his own account. 
“ Bidder’s Folly,” under which name the line was then 
known, was authorised in 1843; and after the bill was ob- 
tained, and while the line was in course of construction, 
the Eastern Counties Railway Company—then in the heat 
of their extension—believing that eventually it would be 
a useful addition to its system, purchased it from the pro- 
moters for the sum of £33,000, and, at the same time, un- 

to grant them a lease of it for seven years, ata 
yearly reutal of £1500. 

Pr oe es obtained are as the anenemen of 
a lop ine, for in 1845 com into whose possession 
it had. passed arraD to pe i the line to North 
Woolwich, and without much difficulty obtained the 
necessary powers for this extension, notwithstanding the 
opposition of the Board of Trade, who reported against 
it on the grounds that there was no traffic what- 
ever nor a single house of any sort along the proposed 


* The return of ships engaged in the foreign trade that entered into 
London are returned as under :— ‘4 





























British. Foreign. 
Ships. Tonnage. Ships. Tonnage. 
1816 2327 513,587 792 115,462 
1820 3354 655,239 856 122,619 
1825 3989 758,565 1743 302,122 
1830 3910 744,229 1268 207,500 
1835 3780 740,255 1057 188,893 
1840 4547 934,660 2221 
1845 5128 1,109,387 2439 393,104 
1849 6923 1,445,319 3047 445,205 
or about a quarter of the number of that entered for the whole of a 
The coasting vessels had aeatwarg the 18,079 in 1823, to asd in tote 
these were 12,074 coal vessels, carrying 3,339,146 tons. 


: 





there existed no public grounds to justify the y of 
capital (£40,000) in order to provide means of transit for 
atraflic w was to be called into existence at some future 


proceeded wi tages 
eeeee by the si — bi passed except 
brought under the aes of oo concurring oo ofa 


in 1850, and by its powers it was sought to raise a capital 
of oe and to borrow £135,000 more, should it be 
required, for the purpose of constructing a dock in Plaistow 
Marshes, with an entrance from the river, to divert 
the North Woolwich Railway, and to make those sidings 
and junctions to the wharf that should be thought necessary. 
There being no opposition, and the evidence adduced 
before the ‘admiral engineer at the local inquiry held 
under the Preliminary Inquiry Act, ee highly favourable 
to the formation of the ey the bill was, without dis- 
cussio 


mn, passed, — 

The docks as laid out required about 600 acres of land, 
extending from Bugsby’s Reach to Gallion’s Reach, a 
length of about two and three-quarter miles; on this 
ground four basins were D a, me to be constructed, 
one to be used exclusively for the coal trade, one 
for the steam, and the others for general traffic; 
these were to be connected together by means of a 
canal 300ft. wide; but powers were only asked for 
and obtained under the bill to construct the westernmost 
basin and entrance, and to take the 200 acres of the land 
that was necessary for them. The contract for the works 
was let to the firm of Peto, Brassey, and Betts, the former 
gentleman resigning his — as chairman of the com- 
pany and his seat at the in consequence; and even at 
the outset, so impressed were they with the advantages the 
scheme offered, and so convinced of the return that might 
be anticipated, that they offered, at the first general meet- 
ing in August, 1852, to lease the dock for a term of twenty- 
one years, for £5 per cent. on the contract sum. 

The works which were proposed, were to be both novel in 
character and economical in construction, and consisted of a 
basin and entrance thereto from the river, the basin to be 
furnished with jetties, on which were to be placed ware- 
houses or sheds—a system that had been introduced with 
some advantage into the London Docks years pre- 
viously. Before, however, much progress had a made, 
it was considered expedient to alter some of the arrange- 
ments, and by the advice of the engineer and contractors 
a portion of the dock was cut off and made into a tidal 
basin, a second floor was added above and vaults below the 
jetty warehouses; of the extra lands westward of the dock a 
portion was bought for the purposes of future extensionsand 
improvements, and a site for upstairs warehouses provided. 
These additions, however, required fresh capital and addi- 
tional powers, which could only be obtained by application 
to Parliament, and consequently an amended bill was 
applied for and obtained in 1853. By this the capital was 
increased to £900,000, and the borrowing powers to 
£299,000, making a total of £1,199,600. 

The works were then pushed on rapidly ; notwithstanding 
an accident to the lock which did considerable damage, the 
docks were completely opened on November 26th, 1856. 
The offer to lease the ) es which the contractors had made 
in 1852, at the time their tender for the works was 
taken, was again entertained, and with some modification 
was accepted. By the provision —— a the cient an 
agreed to five cent, upon all paid up capital, and six 
per cent. om all farther capital issued above £700,000, 
and also to give one half the receipts above that sum to the 
company. 

That the docks took their fair share of the shipping 
the numbers below vouch.* And yet there were no 
complaints of loss of business from the other dock 
companies until 1859, when the Victoria Dock Com- 

y, having added to their premises two tobacco ware- 
ouses, and offering to take that article at thirty-three 
per cent. below the price charged by the London Dock Com- 
pany, drew nearly the whole tobacco trade of the port into 
their own warehouses and caused a loss to their uptown 
rivals of something like £10,000. 

Notwithstanding the increase of business and the lessees’ 

tee to theshareholder of the five per cent., from about 
1859 to 1863 negotiations were carried for some arran 
ments between the Victoria Dock and the old dock com- 
panies, but until the later date the latter never showed a 
disposition to entertain equitable terms. The idea of the 
former compamies seemed to have been that they should 
amalgamate, and, as long as that was the case, it was not 
likely that anything definite would be arranged. A lease 
was spoken of, but on such terms that the directors did 
not feel justified in accepting it. 

The desired end was at last attained by the London and 
St. Katherine Docks Companies proposing jointly to pur- 
chase the whole of the property from the company through 
the lessees, who expressed their willingness to make a 
sacrifice in order that the matter might be settled satisfac- 
torily. The basis of the purchase was that the 
mated companies should purchase the poty at such a 
rate as to pay 4 per cent. on £1,062,500 stock. The 

ents being concluded and authorised by Act of 


Parliament, the Victoria Docks were handed over to the | 8™* 


new owners on the Ist January, 1865. Many alterations 
and additions have been made within the last four years— 
abattoirs for the accommodation of the cattle trade, rece 
tacles for petroleum and jute, accommodation for the who 


* The number of vessels of all classes that entered the docks from the 
amalgamation 
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it here. It suffices to generalise and state that the 
lock is 326ft. Gin. long by S0ft. wide, and is fitted with two 
pair of wrought-iron gates, the depth of water on the sill of 
the gates next the river 28ft. and on the upper sill 
25ft. Gin. old traditional side walls of and 
brickwork are with, and in their stead are 
built of cast-iron to receive cast-iron p 
and the whole ed with concrete. The wall is 20ft. 


thick at the bottom, or about half the whole depth from 
the coping to the bottom of the concrete; for a depth of 
5ft. below Trinity the wall is on the lock chamber, and is 
composed of brick set in hydraulic mortar. The 
bridge is similar in construction to one put up by Mr. 
Bidder over the entrance to the Grand Surrey Docks, 
differs from that one only in the length, and in havi 
one footway instead of two. The total _—_ the 
bridge is 150ft., the opening leaf is 100ft., and the balance 
end 50ft. For some inexplicable reason, the hydraulic power 
which is fitted to the other gate and sluices is not applied 
to the bridge, and hand-power has to be resorted to, while 
within a few feet lies ient power to move the weight 
— to be swung. 

e tidal basin into which the entrance opens is 750ft. 
long by 1050ft. at the greatest width, and covers an area 
of 16 acres. On the eastern side are abattoirs, in 
which the cattle and sheep are slaughtered and prepared 
for market; they are 350ft. long by 185ft. deep, and are 
constructed of wood covered with co: ted iron. 

A portion of,the south side and part of the jetty dividing 
the basin from the main dock is let to Messrs. 
coal merchants, and by them are used for the storage of 
coals, The colliers are unloaded by means of cranes 
worked by hydraulic a - oy to the lessees by the 
dock company; by these facilities a vessel of 1000 tons 
burthen can be waleaded and the coal deposited into barges, 
carried into store, or tapped into the railway wagons in 
about five hours, 

One of the most useful adjuncts to the docks is the set 
of shear legs placed near the coal wharf, by means of 
which vessels are masted and di and heavy 
machinery is embarked and disembarked. The legs are 
made of hollow wrought-iron columns, some 50ft. long 
by 2ft. in diameter, tapering from the centre down to lft. at 
the ends, amd are capable of lifting seventy tons. 
They are worked by steam, the motive power being supplied 
by a 20-horse power steam engine stationed near to them, 

The main dock is connected to the basin by a lock fitted 
with a pair of wrought-iron gates similar to the upper 
tes in the entrance lock. The jetty that divides the two 
is 140ft. wide; the north jetty has in it a warehouse con- 
structed of iron, 445ft. long by 100ft. wide and 12ft. high. 
The dock has the largest water area enclosed within four 
quay walls in London, and is 3080ft. long by 1050ft. wide. 
On the north side the jetty system hes bone carried out 
to the fullest extent, the great breadth giving ample 
scope to vessels to move and swing. The former jetties— 
420ft. apart—are each 581ft. long by 140ft. wide, and 
have a warehouse of two floors and an underground vault, 
The walls are built of cast-iron piles, placed 7ft. a be- 
tween each pair of which a brick is turned, having 
the concave surface on the outside; the space between the 
pile and the vaults is filled in with concrete and backed 
with clay. The piles are tied together across the 
whole width of the jetty by two rows of wrought-iron ties 
to each pair of piles. 

The warehouses on the} jetties are built of brickwork, 
and are each 500ft. long by 80ft. wide, and 22ft. high 
from the quay level to the under side of the beam of 
the roof ; the lower floor is 12ft. 6in. high, the upper 
9ft. Gin.; the vaults are 11ft. deep measured from the 
vault flooring (which base is 6ft. in depth below the 
water line), to the under side of the arched roof. On each 
of the jetties are fixed nine cranes, eight of two tons each, 
in pairs along the sides, and one of five tons at the angular 
end ; the former have a rake of 23ft., the latter one of 31ft. 
Besides the jetty warehouses on the north side, there are 
two sheds of iron, each 840ft. long by 56ft. wide and 12ft. 
high, and two warehouses of wood 500ft. and 600ft. long 
respectively, by 51ft. wide and 24ft. high. In these latter 
is stored the guano, which is brought into these docks 
in large quantities. 

The main feature in the warehouses is the tobacco 
warehouses and sheds. These cover an area of nearly four 
and a-half acres, the two smaller being each 650ft. long 
by 76ft. wide and 38ft. high, the and last addition 
being 556ft. long by 150ft. wide. e former have each 

two floors and a vault, and are built of brickwork, the 
foundations ‘of which are laid on concrete carried down 
to the gravel; the wood flooring of the vaults is carried 
on concrete lapped in to the original surface of the ground. 

The suger Som ene comied. cn columns placed 12ft. apart, 
which have for foundation, piles driven down into the 

vel ; the western warehouse is connected to the vault 
of the jetty warehouse by means of a tunnel 17ft. wide, 

the floor of which is 11ft. 6in. below the quay level. The 
cost of these warehouses was £25,000. The one, 

which has been added since the amalgamation of the com- 

panies, at a cost of £55,500, is composed of two parts, as 

seen in our supplement, the ee like the smaller 

caemenael, is com two floors above the 

quay level and the vaults beneath. The rear front con- 

sists of a floor lying at the same level as the vaults in 

front, and standing a little above the original surface of 

the ‘ground ; the floor of the vaults is laid at a depth of 

11ft. 10in. below the quay level, and is constructed of 6in. 





opening to the of the companies in 1864 :— 

No. Tonnage. 
WOE ladies oe! ss WG ce cece bd* OOS 
1857) cw ce ce oe) «61T8B ww oe oe oe 594,773 
1858 xe oe 2 . B40) ce ce ce os 894, 360 
ar” so so co cc See 26 00 6460 715,131 
1860) se ce ce ce (2580 oe we oe ae 769,693 
ee erie | Me eer ee ee 075 
1862 oe 2779 . 1,067,207 
1863 ae 2678 + «+ 1,069,003 
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The first floor is _— 4ft. above pack or 15ft. 10in. 
above the vault level, and is made 3-in. boarding, 
to and grooved, fixed to joists 13in. by 24in. These are 


carried =; four longitudinal beams each 12in. by 12in., } fect): 


supported in pairs, and bolted to the cast iron columns, 
The columns are 12ft, apart, and are 9in. in diameter, and 
ltin. thick. ‘ The base of each rests on a casting made and 
fitted to a stone block, which rests on four 12in. by 12in. 
piles driven into the gravel. One of these four piles was 
used as a guide pile, the three others were chisel-pointed 
to draw in. The top floor is supported by wrought iron 
girders resting on columns, the base of which bears on the 
capital of the lower series. The roof is composed of wood, 
in principle of common construction, and is covered with 
1}-in. boards and slates. The doors in the partition are 
made of iron, so as effectually to cut off communication be- 
tween the warehouses in case of fire. 

The front wall is 2ft. 3in, thick at quay level, and 5ft. 3in. 
immediately above the footings, which rest upon concrete 
earried down to the gravel. In the rear of the buildings 
the columns are arranged transversely 12ft. apart, and 
longitudinally in alternate spacesof 17ft. 10in. by 53ft. Gin. ; 
the roof over the larger span is covered with boarding and 
slates ; that over the smaller with glass ; the louvre open- 
ings in the larger roof were found to admit of robberies, 
and had to beclosed up, and holes were made in the end 
walls to afford ventilation to the workmen. 

The back and end walls are lft, 6in. thick, and are 
built on arches, the supporting piers for which have for a 
foundation beams and joists resting on four 12in. by 12in. 
piles. These warehouses were built by Mr. Cubitt from 
the designs furnished by Mr. G. Aitchison. 

Of the various other sheds and warehouses, the ager 
are the east shed measuring 200ft. and 200ft.-by 20ft., 
the petroleum and jute warehouses on the south side, and 
the south shed of similar size to the east shed. 

The railway sidings are carried along the whole length 
of the north side and along the greater portion of the south, 
making a direct communication between the railway and 
coal stores. The total length of line within the dock 
property is a little over five miles. 

e gates, sluices, cranes, and capstans at the entrance 
locks are moved by hydraulic power supplied by engines 
working at the two ends of the pressure pipe ; those on 
the north side consist of two 60-horse power horizontal 
engines, acting direct on to the force pumps which 
are each 3in, in diameter ; the steam is supplied to the 
cylinders from five boilers, each 12ft, Gin. long, by 5ft. 
diameter. The duplicate engine on the south side 
is 80-horse power, and this is kept at work night 
and day for the purposes of opening the gates and sluices, 
The pots, about 8001b, onthe square-inch, is accumulated 
at three different points by means of presses 15ft. in 
diameter, acting on aram, The graving docks in the 
south-east corner belong to the Thames Graving Dock 
Company, and were designed by Mr. Edwin Clark; the works 
stand on twenty-six acres of ground, the water area of 
nine acres is entered by means of a channel, in which is 

laced thirty-two hydraulic presses arranged in two rows, 
ving a space between them of 60ft. to receive a gridiron 
hollow pontoon on which the vessel to be raised is floated, 
the pontoon is then emptied of the water, and rising lifts 
the vessel, which is then removed to the shallow docks 
prepared for its reception. 

e principal dimensions of the dock may be 
thus stated:—Whole area of und possessed by the 
company, 650 acres, out of which the works at pre- 
sent occupy 200; water—main, dock, and canal, 74 acres; 
basin, 16 acres; wharf frontage, 13,660ft, Capital pre- 
vious to amalgamation, £1,062,000, Length of lock, 326ft. 
6in.; breadth, 80ft.; depth of water over sills, 28ft, and 
25ft. 6in.; depth of water in dock, 25ft. 








ON EXPLOSIVE COMPOUNDS FOR ENGINEER- 
ING PURPOSES.* 
By Mr. Perry F. NuRSsy, 

ENGINEERING operations have from the earliest period included 
the removal of large masses of rock and other similar natural for. 
mations, and the object has ever been to effect their displacement 
as quickly, safely, and cheaply as possible. In the olden times 
the work of removing these obstructions was tediously slow, but 
the invention of gunpowder greatly facilitated such operations, In 
later years the develop + of chemical science has added a number 
of explosive compounds to the scanty list of those at the command 
of the ancients, and in the present day we have many agents other 
than gunpowder, and much more powerful, by which blasting and 
quarrying may be effected. The objects in view in producing a 
substance to supersede gunpowder are—or, at any rate, should be 
—to obtain a material which shall possess a more violently explosive 
action, which shall either cost less, or, what is the same thin, 
do an equal or greats amount of work with a lesser quantity, and 
above which shall be non-explosive except under the 
conditions of work. This latter quali 
important, and has been rendered so by the innumerable accidents 
which have happéned with gunpowder either when in store or at 
the time of use, The paren of the present paper is to notice 

wards superseding gunpowder, and to 
indicate the substances which practical experience points out as 
the best to take its place in engineering operations requiring 


its 

Although attempts have been made to supersede \- 
powder, but Fay An practically succeeded ; and this arises snes 
much from any inadequacy on the part of the substitutes, as 
regards power, but on account of the extreme liability of most of 
them to premature expl 
itself is Bee to this ob. 





ty is, perhaps, the most 





to yin. ; with very 


this dangerous operation. 
be 
sciee tad meaner and 


active energy of der is developed immediately it is fired 
out of contaet with air, 
Gunpowder itself is at 


store, storing power 

Colonel Ryley was the first to propound this theory, 
mitted his plans for enveloping the grains of gunpow: 
dust to the Government some Spent trenty years 
later times—in fact, very recently—Mr. Gale’s proposition to 
render gunpowder non-explosive and explosive at has béen 
much before the public. His plan was to mix ground glass with 
the powder for sto: gale og hee it from it again 
when it was req for use. addition of a large amount of 
foreign substance with the powder no doubt answers oe epee 
most effectually, but unfortunately there are practical di ties 
in the way of its adoption. The objections are, increased bulk and 
weight for ay — of ures — of _— 
sifting apparatus, and the utter impropriety of having to prepare 
an explosive material just when it is required for use. Besides, in 
blasting operations, the accidents usually occur in charging the 
—_ erefore a system of this kind would here be of no value 
whatever. 


cane | OIVIL AND MECHANICAL ENGINEERS’ SOCIETY 
ail 


AND THE GREENOCK DOCK COMPETITION. 


THE last two meetings of the Civil and Mechanical Engineers’ 
Society have been occupied with the discussion of the relative 
merits of the premiated and other plans sent in to the Greenock 
Harbour Trustees in answer to the advertised competition in the 
course of last year. The interest of the discussions was greatly 
enhanced by the circumstance that a number of the competing 
plans were displayed on the walls of the room, and several of the 
authors of the plans attended on both evenings and took part in 
the discussion. Amongst the plans sent in were those of Messrs. 
J. ©. Fidler, Ventnor, Isle of Wight, first prize of £300; OC. H. 
Beloe, of Lord-street, Liverpool (hon. mention); B. Haughton, 
President of the Society; J. B. Walton, Westminster; J. B. Barr, 
Greenock; J. Whitehouse, Southampton; G. J. Morrison, West- 
minster; Storry and Smith, Glasgow; and W. Atkinson, Victoria 
Chambers, Westminster. One hundred and forty-six plans in all 
were sent in to the trustees, many of them by engineers of 
established reputation in London, Liverpool, Glasgow, Greenock, 
Dublin, Belfast, and other parts of the kingdom. 

The already attained and rapidly increasing importance of 
Greenock, as what may be called the Liverpool of Scotland, and 
the port of Glasgow the commercial capital of Scotland, the rapid 
development of the sugar refining and other trades, and the cha- 
racter of the contemplated works, intrinsically invests this 
competition with unusual importance. The competition was 
probably opened by the Harbour Trust on account of the difficul- 
ties and peculiar requirements attaching to the works. These 
include as the principal points—the best position for entrance, the 





Before quitting the subject of gunpowder, it may be interesti 
to notice the force this material is capable of exerting when used 
for blasting purposes. The following particulars show the amount 
of earth or rock thrown down or removed by 1 lb, of powder under 
various circumstances, the results being taken from actual practice. 
At the Round Down cliff, Dover, 85,232 lb. of chalk were thrown 
down by 1 lb. of powder. Inthe Leith cutting, Tunbridge, 31,8601b. 
of hard white sand were moved by the same weight of powder. At 
Plymouth, 22,000 Ib. of li me were moved per pound; in small 
charges only 8900 lb. were moved. In Antrim, 45,084 lb. of white 
limestone, and 32,430 Ib. of winstone or basalt were moved by 1 1b. 
of powder. At East Dunmore, 14,280 Ib, of hard conglomerate 
were moved; and on the Londonderry and Coleraine Railway, 
22,400 lb. were thrown down by 1 Ib. of powder. Taking the 
a of these resusts, we have 32,832 lb. of material to 1 lb. of 
powder. 

Numerous compounds have been brought forward from time to 
time, for which it has been claimed that they perfectly superseded 
gunpowder. But, until very recently, no material has been found 
which would answer all the practical and fulfil perfectly 
all the conditions and requirements of that most important mate- 
rial, Saltpetre is the agent to which the c tics of gun- 
powder, as an explosive material of permanent character, are 
mainly due. It is to the substitution of other nitrates for this 
constituent that most attention has been given, and the nitrates of 
sodium, and barium have been successively tried. But 
although the products which have been known by the names of 
soda-gunpowder and barytic-powder, &c., have obtained a certain 
amount of temporary success, they have ultimately been aban- 
doned. In fact, all mixtures of this class when compared with 
gunpowder proper have been found to exhibit important and 
radical defects. Chlorate of potash has been a favourite substance 
with inventors, notwithstanding its violently explosive nature. 
The object has of course been to tone down its violence by proper 
admixture with other ingredients, and the resulting products have 
been to some extent successful. One of the earliest mixtures of 
this class was German or white gunpowder, which was tried, but 
a unsuccessful, Many preparations of a similar character 

ave also been brought before the public. Of this class is 
Ebrhardt’s powder, the invention of which is also claimed by Mr. 
Horsley. Mr. Ehrhardt’s compositions are as follows:— 


Blasting Power. 
Chlorate of potash .. «ss .. o« 
Nitrate of potash .. os es os oo o¢ of of & » 
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Powder for Shelis. 


Chlorat2 of potash .. .. o- e cc eo 1 part 
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tash and 


Mr. Horsley’s powder is a compound of chlorate of 
ients 


gall nuts in proportion by weight of three to one. The 

are ground separately to a state of fine powder, and -then 
also separately, through a very fine wire sieve. The two ingre- 
dients so prepared and thoroughly dried are blended when required 
to form the explosive compound. The blending of the ingredients 
is safely and easily eee wep by passing them in a mixed state 
through a series of horse-hair sieves arranged one below the other 
and set in motion, Upon the upper sieve the two ingredients are 
first mixed by being run together from two receptacles placed above 
the sieve, one containing a given weight of chlorate of potash. and 
the other one-third of such weight o nuts. As the chlorate 
of potash is much heavier than the nuts, the volumes or mea- 
sures of the two receptacles are about equal. Motion being im- 


to the sieves, and as the two finely ground ingredients pass 


ownwards through the sieves, they become blended, and form the | such 


explosive compound. Powders in which chlorate of potash is an in- 
gredient are undoubtedly somewhat dangerous. The fact, however, 
of cannon priming tubes, which are composed of chlorate of potash 
and ter-sulphide of antimony, having been prepared, stored, and 
used for more than thirty years past without accident, t to 
relieve apprehension on that score. When treated, as it should 
be, with care, and not improperly blended with combustibles, 
chiorate of potash is practi safe. With regard to the explo- 
sive powers of Horsley’s po , it may here be interesting to 
adduce a few facts in the shape of results of trials which came 
under the aes Rene y and which were nate rg pattie 2s 
com: m of its s as against gunpowder. eprouve 

ighing with its carriage Tb 1K Seu, was placed om a fr plesk in 
a perfectly level position. The in each instance consisted 
of fifty grains of the various pow and was kept in place 
by a small wad of thin paper. The recoil of the eprou- 
with fine grain sporting powder, was 


. ig 
grain 5 wder, jiin. Fine grain 
sporting powder in a state Teak ba compressed by a weight 
400 lb. on the ae ere a rr 
patties in: 0 chalty “eaap ab wed: dan th a simi 
pressure of 400 lb. per square showed a recoil of no less than 


merits of wet docks or open tidal basins, the best position 
for the graving dock, and the best mode of establishing railway 


communication. 

, The Fog uired pavteien i theceunmedatien of vee 4 
arge ¢! say t. , an competitors a plan o 
peas Sg Garvel Park estate of about sixty acres, purchased 
‘or £70,000—u which the works are to laid out. The 
instructions and information, in two sets of memoranda, are very 
copious and explicit, and include full details as to the situations 
and peculiarities of the channels. The Fre par pny 
include a graving dock of 500ft. long on the floor, so laid out as to 
be capable of extension without interfering with any permanent 
works, to 750ft. on the floor. The breadth at the top to be 90ft., 
and at the gates at least 65ft., with 18ft. at the top of the blocks 
at high water. The other works to be provided are two tidal 
gpm or Hee cor she wee of we oy to be Sus 

e graving w is urgently needed, and then one of the 
tidal harbours, or wet docks, and the second afterwards. The 
trustees disapproved entrance to the graving dock direct from the 
river, but were open to the consideration of valid reasons in favour 
of such entrance, The supplementary memoranda issued by the 
trustees states that the vessels which will use the graving dock 
=a measure 300ft. in length by 55ft. in breadth, over paddl 
and draw about 18ft. when unloaded; tonnage, 3000 to 
register. The wet docks or tidal harbours should have a depth of 
at least 25ft. of water. The ordinary shipping frequenting the 

rt are of tonnages of from to tons register. im 
poi f f from 200 to 1500 i The import 
and export to be pro ‘or are in cargoes 0 , Sugar, 

d trade to be provided f i f timber, 
and  mgeag merchandise; and coals, pig iron, and general mer- 
chandise. Arrangements have also to be made for the shipment of 
coals brought by railway. 

The estate on which the works have to be constructed is in shape 
an irregular segment of a circle: at the crown a blunt tongue of 
sandbank projects into the river, and carries a lighthouse con- 
structed upon iron piles. The chord of this segment runs nearl 
east and west. On the outside of its curved boundary, an 
parallel with it, is the main channel of the river Clyde, by which 
vessels approach Glasgow from the mouth of the Fi The 
Greenock and the Cockle sandbanks lie beyond this channel, and 
extend for a considerable lengthy they are for the greater part 
covered at low water. The end of this series of banks is opposite 
the western end of the town of Greenock, and is marked by “the 
Tail Buoy,” to the west of which is the Greenock Roads, or 
anchorage, of extent, and having excellent holding ground. 
The main channel or ‘‘ Fairway” of the Clyde thus lies between 
these sandbanks on the the Garvel Park estate—on 
which the new works are to be constructed—upon the south. 

The first point that would probably arrest the attention of com- 

designers would be the election as between wet docks or 
open tidal basins, which was left open by the Harbour Trust. Mr. 
Fidler’s plan, which gai the first prize of £300, was for wet 
docks; that of Mr. Kinipple, of Westminster, for which the 
ey a ee 

e sent in five ; he m appointed engineer by 
tee Crocuoah Harbour Trust for the execution of the works. 

The rise and fall of the tide at Greenock is 10ft. at high water 
of spring tides, and 7ft. at neaps. The question of next greatest 
importance to the adoption of wet dock or tidal basin, is the posi- 
tion of the principal entrance, which is placed in both of the prize 
plans upon the western side of the estate. This locality has its 
advantages and its disadvantages as an entrance. Of the one it 
faces or enfilades ‘‘the Fairway,” and ships may thus pass on a 
straight line between the Fairway and the Va sg docks. On 
the other hand, facing the west, and the deepest water of the 
river, it is ex to receive or swallow, as it were, the heaviest 
waves in the river, which are almost uniformly brought 
up by the west wind, which most prevails there. With a strong 
west wind and a flood tide it may be feared that such waves may 
be driven into the entrance basin as may make it un under 

circumstances, and in the case of the open tidal basin 
system being adopted, subject the vessels, in the western basin 
particularly, to violent disturbance in their berths, instead of 
ae them a — seat upon the water, which it should be 
& CO} tion of first importance to provide. The existing 
docks of Greenock are by entrances facing the north, 
so that the westerly run of sea sweeps past them, and the north 
wind rarely blows hard. Another disadvantage of the western 
entrance may be expected in sees © SS Se, ae, 0 Owe 
do, with a ‘lie by” or hollow in the profile of the Fairway, in 
w an eddy exists at present, caused by the northern projec- 
tion of the Garvel Park estate, and the blunt tongue of 
before referred to, which projects northward into the Fairway. 
Deposit in this locality seems certain, furnishing, as it does, a 
quiet nook in the immediate vicinity of a silt-laden tidal current. 
bean suggested. Hoe, many ef the LiS’ competiiocs adepted thi 

ow many e competitors 

idea pny not know, but among the com ctively hee an oe 
of plans exhibited we noticed one by Mr. Haughton in which it is 
embodied. The entrance in this case would be from a channel 
dredged across the blunt tongue sandbank to the north of the 
Garvel Park estate. The arguments offered in favour of this mode 


of entrance were numerous. 
great variety and wide difference in the 


i # uot bw Py than 11%, in. These results some idea of the relative power| The plans exhibit 

an hag oA Pa Saenger eee by Ao Aad PA ig of ’s powder and the best pesowet. The author has | arrangements for railway connection, and in the number and posi- 

The necessity for this is evidenced almost daily in one or other of | °*4mined some blocks of elm which had been submitted to experi-| tions of the jetties for loading coal, as also in the position of the 

our mining districts, where a large tage of the explosions ment toshow the comparative ive force of Horsley’s powder | graving dock. 

occur in the blasting operations. How uently is gunpowder | ®24 of common gunpowder, In case equal charges were used,| Insumming up the discussion at last meeting, Mr. Haughton, 

ignited by stray ‘spa Shon whee tailing’ clan eet anc and the vette was one inch from the wood and at the president, expressed hie betiet thas the competitien: hal best 

more frequently do prs en atlbe when tam is going on. right angles to its face. The ptive force of Horsley’s powder | conducted by the Harbour Trustees in a manner and spirit that 

Here the contact of the metal rod with the pong = AK many a | 02 the wood was as if a so had been driven into it, sepa-| reflected the highest honour upon them; and as for the 

feast cophinnhs Aovunch da Seis on, that the Hayal Cornwall | CF'i55 acs eran bect epocting powder’ morsiy lathe: mark apes | SenSrtahip fanaa igakk citi ad case ane prates 

’ Polytechnic Society have taken the matter have suggested a upon | remar! or merit as ve nO 
wp, and the surface of the blocks, + doubt in his mind that the trustees had made a proper and im 





\(Zo be continued.) 
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ARTHUR ALLEN and James Kemp, farm labourers, have 


committed to gaol trial at the ensuing assizes 
Se rt ee enn? Seem ent 3 eee across 
the rails of the South-Western Railway at Worting, near 


THE directors of the London and South-Western Company have 

resolved to recommend to the proprietors at the half-yearly general 

on the 19th inst. t the dividend for the half-year 

zs 1868, ~—* be = P' rate of 54 per cent. 

per annum on capital stock o © com, , carrying 
‘orward a balance of wpouste af £17, 500. man 

In the Court of Queen’s Bench on Saturday an action was brought 

the London, Chatham, and Dover Company by a lady, who 

that a train had moved on while she was stepping out, and 

that —— — sean foe thrown on the —— and 

severely evidence, however, was icti ten of 

the jury found a verdict for the defendants. a 


States 
a railroad from Atchison to Fort Kearney by only one vote, and 
measures are already on foot to have it reconsidered, but they are 
not to 3 and the bill, if by the Senate, 
ae =. 


Hi 


get h the House ; so the question of direct subsi- 
railroads from this Congress may be considered settled. 

Ir is stated that there are now before the United States Senate, 
lying on the table or referred to committees, no less than 110 bills, 
asking aid for the Pacific routes or connecting lines in the Territo- 
ries and Pacific States. In the House there are 112 pending. An 
approximate statement puts the amount of the bond subsidy asked 
7 about 250,000,000 dols., and the land grants at 120,000,000 

of acres. 

Wri a view of making the public aware at the earliest period 

of the dividend likely to be wpe the London 

e ensuing general meeting, Mr. 

ts, though not yet finally wiiied er Ie sate hn the 
accoun’ nv audited or appro’ the 

of Directors, show a te sufficient to admit of a dividend for 

the past half-year at the rate of 6} per cent. per annum. 
Tue railroad between Port Huron and Detroit is likely to be 
i ible that a line of 


without transhipment to the sides of 


ocean vessels at Mon Quebec, Portland, St. John, or Halifax. 
New Brunswick is pushing on its railway extensions to the United 
States boundaries. 


THE Great Eastern Railway Company are desirous of making 
some alterations and improvements on the Blackwall line, at an 
estimated cost of £20,600, and have applied to the directors to 
provide the funds required for these pli they paying interest at 
the rates prescribed by the lease and by way of additional rent 
upon the capital created and raised for the purpose. The directors 
recommend that they should be autho to carry the proposal 
into effect upon such terms and conditions as they ~~ approve, 
The capital account to the 3lst of December last showed that 
£2,253,536 had been expended, leaving a balance of £1819, 


TuE fire at Trieste happened the night before the Prince of 
Wales sailed in the Ariadne. It has already been stated that the 
depét of the railway station was entirely consumed, and that its 
contents included a large quantity of spirits, petroleum, and 
turpentine, The flames lighted up the whole bay, and threw a 
lurid glare u the villas on the mountains for milesround. The 
Ariadne landed a large party of her sailors under an officer, whose 
services were of the highest value. They towed out the vessels 
which lay along the quay opposite to the burning mass, and 
mainly contributed to the extinction of the fire. A most compli- 
men’ acknowledgment of the assistance they rendered has been 
forwarded by the Austrian officials to the lish authorities. 
The damage will not be covered, it is said, by a million of 
florins, ~- 

THE commission appointed to consider the best means of assist- 
ing the struggling Spanish lines has decided that tho capital ex- 

in fered 3s should alone be considered in the division 
of the aid voted; and a decree of Senor Figuerola, the Spanish 
minister, hasratified the decision. The Madrid, Saragossa, and Ali- 
cante willon this basisreceive 23°32 per cent. of the assistance given ; 
the Northern of Spain, 19°34 per cent. ; and the Saragossa, Pampe- 
luna, and Barcelona, 10°96 percent. The money voted to the Madrid, 
Saragossa, and Alicante will be applied to the redemption of 2600 
obligations, and the ents of obligation interest. e aid given 
to the Northern of Spain will be devoted to the redemption of obli- 

; that afforded to the Saragossa, Pampeluna, and Bar- 
celona, to the construction of a branch from the 
and the redemption of obligations. 

VicE-CHANCELLOR JAMES on Tuesday dismissed the application 
made by Mr. Salisbury for an injunction to restrain the directors 
of the Metropolitan Railway Company in the matter of the pay- 
ment of the forthcoming dividend without hearing Sir Rounde 
Palmer on behalf of the company, declaring that Mr. Salisbury had 
made out no case for the interference of the court, and observing 
that that gentleman must be a great philanthropist to concern 
himself so much in the affairs of a company in which he possessed 
so small and so recent a stake. The question is therefore set at 
rest until the “‘ hearing” on the bill, which may perhaps not be 
brought into court until the summer, even if it should not be en- 

in the interval. The directors are therefore left free 
to propose what dividend they please ; in that matter, the Vice- 
Chancellor remarked, they would act on their own responsibility. 


station 





Miners’ Association, who are about 
to establish a levy of 6d. per member per fortnight, which brings 
in a £300 7) — the —_ = etrike, ‘nether approachi 

e seems ni! w men empl 
at the New Denaby Main yo nef near to Mexbro’, are celeradice 
which terminates on the 3rd of March, in consequence of some 
of their number having joined the South Yorkshire Miners’ Asso- 


Nearly 300 hands are employed at the colliery, which, it 
is sta’ will, when full: ned out, find employmen: 
600 a" Pion the rts eal WHER Eph tee ae ae 


pany, which is formed under the Limited Liability it is 

be feared that a serious le will be the they being 

determined not to have a Unionist about the place. Notices have 

also been served on the men who occupy houses leased by the firm 
; ‘As 


peace of the 
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NOTES AND MEMORANDA. 


Prov. LIEBic states that 1460 quarts of the best Bavarian beer 
contain exactly the nourishment of a two and a-half pound loaf of 


M. CaaRLes NeuMANN states that he has discovered from certain 
of the Chinese archives, that in the commencement of the sixth 
century several Buddhist priests were driven by a storm on the 
coast of the country subsequently called Russian America. They 
then explored the Pacific coast and reached as far as Mexico. 


i 


Proressok NORKENSKJOLD, of the Swedish Polar Expedition, 
reports that after four d te attempts to penetrate the ice, the 
violent storms and in cold obliged the expedition to return. 

was 82 deg. 42 min., which surpasses 


The highest latitude reach 
that attained be pe The Professor says :—‘‘ During a cruise of 
@ month and a- along the parallel of 82 deg., we have obtained 
admirable and unexpected results concerning the temperature and 
ice-formation of the polar basin.” All accounts agree that the 
amount of ice in the polar waters last summer was greater than 
ever before known. 

THE waters of the Baltic are but slightly salt, es ly towards 
the north, for near Karleby there are t in them bers of 
fresh water shells. M. de Baér has shown that the water of the 
Gulf of Bothnia is much less salt than that of the Gulf of Finland. 
It also appeared that near islands and the coasts the water was 
drinkable. The water of the North Baltic has been analysed by 
M. Strube, and according to M. de Baér the water of the great 
basin of the Baltic contains 7°5 parts of salt in 1000 of water. 
This last result is the means of nine analyses. This strength is 
much diminished in the Gulf of Finland and Bothnia; and M. 
Strube maintains thatthe influx of fresh water reduces the strength 
one-half. 

TWELVE chief towns in Great Britain rank as follows in density 
of population within the municipal limits, reckoning the popula- 
tion according to the estimate made by the Registrar-Gen for 
the middle of the year 1869 :—In Liverpool there are 99°7 persons 
to an acre; in the city of Glasgow, 90°6; in the city of Manchester, 
82°7 persons; in Birmingham, 46°1; in Edinburgh, 40°2; in Bristol, 
36°1; in Hull, 35°6; in Neweastle-upon-Tyne, 24°5; in Salford, 
23°1; in Bradford, 21°00; in Leeds, 11°7; in Sheffield, 105. In 
London the density of population is no more than 40°7 persons per 
acre, but the “‘ London” of the Registrar-General extends from 
Wandsworth to Woolwich, and from Streatham to Hampstead, 
comprising an ‘area of 77,997 acres. 

A cuRtous discovery, kept secret for fourteen years, has just 
come to light at Ravenna. The workmen engaged in digging a 
canal, near the present railroad station, in 1854, found a skeleton 
with a breastplate of fine gold buried face downward. The precious 
piece of armour, which weighed 61b., was broken up and the 
pieces secretly sold to jewellers. Two larger pieces, which appear 
to have been the shoulder bands, and are covered with chasing and 
enamel, have been given up by a jeweller in Faenza, but the 
remainder is y lost. It is known that Theodoric buried 
the body of Odoacer, after his murder at Ravenna, face downward, 
and the Italian antiquarians suppose that this golden harness is 
really that of the first king of Italy. 

PETERMANN’S “‘ Mitthei#lungen” publishes an interesting account 
of the land of the Njamnjams, and the south-western watershed of 
the Nile, given by Finggia, an Italian, and the French brothers 
Poncet. These travellers have penetrated to long. 24 deg. E.— 
seven degrees west of the White Nile, and nearly to lat. 1 deg. N. 
They have established the fact of the existence of another immense 
lake, lying on the equator, out of which flows a river, Babura, in a 
north-westerly direction, towards the Benui and Lake Tsad. 
Piaggia spent nearly two years among the Njamnjams. He was 
kindly treated by the chief, and was only prevented from reaching 
the new lake by civil wars. The account is one of the most im- 
portant recent contributions to the geography of Central Africa. 
It is accompanied by a map of the region, by Dr. Petermann. 

THE lime used in the gasworks for the purification of the gas 
becomes charged chiefly with two products of the destructive 
distillation of coal-- results of the combination of its nascent 
nitrogen, viz., ammonia NH, and cyanogen NC,. When steam is 
passed over such lime the ammonia escapes and may be passed 
through sulphuric acid, when sulphate of ammonia is obtained. 
By treating this with common salt (chloride of sodium) it is easily 
decompesed into sulphate of soda and chloride of ammonium or sal 
ammoniac. The rem freed from the ammonia, contains 
the soluble ferro-cyanide of calcium ; this is extracted uti 
in water, and after filtration the clear solution is mixed with a 
solution of sulphate of iron, when the ferro-cyanide of iron or 
oe blue is precipitated, This is collected, washed, and 








ed. 

Tue following is an actual example of the wearing away of solid 
material since a given The Falls of Niagara Moret been"cut 
back at least six miles sinee the Champlain epoch, for lake deposits 
formed by the old extension of Lake Ontario, and containing 
similar shells to those now lying near the entrance of the lake, 
are found both at Goat Island and on either side of the gorge near 
the whirlpool; six miles then, at least, of the gorge have been 
excavated since the formation of these deposits. Dana says, 
**Taking the rate at one foot a year, the six miles will have re- 
quired over 34,000 years; if at one inch a year, which is eight feet 
and one-third in a century, 380,000years.” The former was Sir Charles 
Lyell’s estimate, which, if considered too great, is probably out- 
done in the other extreme of one inch a year; if, however, we take 
the mean of these two estimates, namely, six inches a year, the 
time would then be 62,000 years since the probable close of the 
Champlain epoch. 

THE Scientific American says that ‘‘a series of experiments con- 
ducted at the Museum of Natural History, Paris, during the pastyear, 
by Professor Naudin, on the value of coal ashes as a fertiliser, has 
resulted in the conclusion that they are neither a manure nor even 
earth of the most infertile quality. An opinion to this effect has 
prevailed in this country pretty generally, but it is certain that 
upon heavy clays they act as a disintegrator if nothing else. This 
effect is not, we are convineed, merely mechanical, as a very small 
amount of coal ashes is sufficient to destroy the adhesiveness of a 
large amount of clay. At least this was the case in a recent 
experiment of our own, tried in accordance with the advice of one 
of the most accomplished florists in New York State. By the 
application of sifted, coal ashes with a very small proportion of 
well rotted horse manure, we were able to make a thrifty flower 
garden the first season upon one of the stiffest soils it has ever been 
our lot to own.” 

At the meeting of the Academy of Siences held on the 14th of 
December last there came to light a most extraordinary circum- 
stance in connection with the publishing world. Some years ago 
an edition of the works of Francois Arago was published under 
the direction of M. Barral, a scientific man of eminence. The work 
was published by the firm of Gide and Co., and it was stated on 
the title page that the edition was published by the order of the 

+ astronomer, under the direction of M. Barral. On the day 
in question M. Mathieu, and M. Emmanuel Arago, and M. Ernest 
ae, son and nephew of Francois Arago, presented to the 

y the first volume of ‘‘The Complete Works of Francois 
Arago,” stating at the same time that the assertion on the title 
page of the other edition is untrue. It appears also that in the 
said edition of Arago’s works, to which a preface was written by 
Humboldt, a line was intercalated by M. Galusky (the translator 
of some of Humboldt’s works) to the same effect, to which the 
_—_ editors above-named give an unqualified denial, and pro- 
the photograph of a letter of Humboldt, in which he 
disavows having written the said line of preface. On the 4th of 
M. Barral’s reply was read to the Academy by M. Dumas. 
is it appears that he did not write the title page (who did 


MISCELLANEA. 
Tus annual number of baa y the Thames Tunnel 
has averaged for the past Ave years 1,000, a@ year at 1d. eash. 
Mr. Toors, of Sydney, is successfully exporting to this 
a tens of thousands of cattle in the form of Liebig’s extract 


Tue Ecclesiastical Commissioners have made a Sten ene ot 
£5000 to the fund for the restoration of Ripon Ca The 
choir has already been restored, and was opened a few days ago. 

Tue Wallace Monument on the Abbey Craig, near Stirling, can- 
not be completed in consequence of the want of funds. A futile 
ee made to raise the necessary amount at Man- 

ter. 


Wuew the Canadian Intercolonial railway is built there will be 

direct communication between Windsor, Sarnia, Goderich or 
Collingwood, the four points on the Western frontier, and St, 
John and Halifax on the Atlantic, 

THE restoration of the cloisters in Westminster Abbey is going 
on somewhat slowly, but surely, and with admirable fidelity. Mr. 
Scott is now employed in replacing the tracery of the windows of 
the North Walk, beneath the great buttresses of the Abbey. The 
South Walk continues in a deplorable condition, 

Tue influence of the Gulf Stream in raising the temperature of 
these islands wascontroverted in a paper read before the Geographi- 
cal Society, on Monday. The chairman of the meeting, Sir He 
Rawlinson, at the close expressed his continued faith in the G 
Stream despite the argument that had been raised. 

Avy old woman was knocked downin the Trongate, Glasgow, by 
a velocipede on Saturday night, and died shortly after. The 
vehicle, it appears, is a somewhat clumsy machine, and, with four 
young men mounted on it, was being driven rapidly along the 
crowded thoroughfare. The four young men are in custody. 

A NOVEL and comprehensive plan for the insurance of mines 
and miners is about to be launched. The phenomena of mine 
accidents have been carefully observed for fifteen years, and tables 
of risk, alleged to be as accurate as the ordinary life tables, have 
been constructed, and will form the basis of the new business. 

THE artillerist’s power of judging distance fails when the dis- 
tance is 1000 yards or more, and his great desideratum, since long- 
range guns have been perfected, is a simple instrument for measur- 
ing distanee. Such an instrument, @pplicable to both land and 
sea service, has recently been invented by Lieutenant Nolan, R.A., 
and its trialso far has been most satisfactory. 

THE closing af Woolwich and Deptford dockyards will throw out 
of employment a vast number of artisans and labourers, unless the 
vacancies occurring in the interim at the Chatham and Portsmouth 
yards should open another field for them. The Times states that 
there will be unemployed nearly 700 shipwrights, 40 caulkers, 150 
joiners, 20 sailmakers, 40: sawyers, 220 smiths, 20 millwrights, 50 
riggers, and about 530 labourers. 

A system of metallic ceilings, which consists in the application 
to the joisting of very thin stamped metal in ornamental embossed 
panels, has lately been invented in the United States. These 
stamped panels are fitted for every kind of decoration in colour, 
and if inserted as plain surfaces may be used as the ground for 
every description of cartoon painting. combining with lightness and 
durability artistic and ornamental effect. 


THE metropolitan fire department of New York city, numbers 
thirty-four steam fire engines of about 30-horse power each, equal 
to 185 men, or in the aggregate 6290 men, while the actual number 
of men employed, even adding the twelve hook and ladder com- 
panies, is only about 550, thus relieving 5740 men from the labours, 
dangers, and exposure of the fireman, and allowing them to become 
producers rather than merely protectors of property. 

Baron Liesig says that a cup of meat broth has often a 
strengthening effect, not because its component parts generate 
strength where there is none, but because it so acts on our nerves 
that we become conscious of the existing strength, and sensible 
that this strength may be digposed of. The feeling of weakness, 
which is again an aetion of the nerves, then decreases or vanishes. 
In cases of real weakness the broth does not give strength. 

ONE of the two caissons to he attached to the Bermuda Dock was 
launched on Wednesday from the iron shipbuilding yard of 
Messrs, Campbell and Johnstone, of North Woolwich, who had the 
execution of the Admiralty eontraet for the dock, successfully 
completed in A! t last. caisson will be taken into the basin 
at Woolwich dockyard to receive ballast, and when the other is 
ready, which in al bility will be let off the slip in a day or 
two, they will be taken down the river to Sheerness, where the 
Bermuda Dock still lies. 


THE new wrought-iren pier apt by Mr. C. E. Grover, civil 
engineer for the contractors of the work, Messrs. Loutith and 
Sharrock, managers of the Hamilton’s Windsor Ironworks, of 
Liverpool, is now in course of construction — the Royal Gan 
Factory Department, Royal Arsenal, Woolwich. The pier is to 
rest upon iron columns, and operations were commenced on Friday 
last to screw the first cylinder of No. 1 pier into the bed of the 
river. The first cylinder is now fixed in its place, and the pier 
= be proceeded with towards its completion as quickly as pos- 
gibie. 

THE Athencum says the works at the Chapter House of West- 
minster are progressing favourably. The is fixed in all the 
windows, and looks very striking in its grand simplicity. The 
flying buttresses are all restored, and the stonework is made good. 
The vaulting is awaiting the completion of the high-pitched roof 
which is to cover it. Turkish marble has been chiefly used for the 
internal work, but for outside mouldings and shafts a far superior 
and more durable material has been found in Derbyshire. The 
fresco paintings on the walls have been carefully covered over to 
preserve them from injury. 


Durine the last week the weather in the Strath of Kildonan has 
been very boisterous. The result is that most of the strangers 
who had been digging there had returned to their homes. Some 
of them had announced their intention to return in more genial 
times, but others express themselves as entirely dissatisfied with 
the result of their labours. A number of the native population 
are still at work, and it is reported that they are doing prett 
well, They labour steadily, and generally confine themselves to 
one spot. A small nugget was found last week, and this has 
raised fresh hope among the remaining diggers. All the tents 
which were on the Strath a fortnight ago have been removed by 
those who had put them up, but the wooden house remains, 
Within the last few days gold in small quantities has been found 
in Suissel burn, about four miles above Kildonan, and also near 
Kilcolm-hill, at Gordon Bush. 

Tue force of the sea was shown during a recent storm in 
England, which was one of the severest known to living men. 
The wind threw a heavy surf into the Bay of Wick, and though 
the breakers were certainly less in volume than had been often 
seen there, the violence of the wind projected them with almost 
unprecedented sharpness, striking against the new harbour works 
with a force which they were quite unequal to resist. The break- 
water staging, where not entirely demolished, was here and there 
twisted, broken, and otherwise) injured ; the 250 feet of sea-wall, 
built this season, were gone, and every here and there the results 
of the night’s gale were told in wreck and ruin. The pecuniary 
extent of the disaster is variously estimated at from £10,000 to 
£30,000. Much depends on the injury done below water ; at least 
welve months’ work has been destroyed. The stones of the sea- 
wall were firmly embedded, and secured by powerful iron clamps 
in a manner that justified the hope of the works being able to 
resist all the inroads of the sea, e piles were of best “* green 





Jan 
From 
then, unless it were the publishers’), and that the line in the pre- 
face was inserted by M. Gal . . 


heart,” the strongest that could be obtained, and were firmly set 
and bound together in the most secure manner, 
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WIER’S ATMOSPHERIC COMMUNICATION BETWEEN PASSENGERS, GUARD & DRIVER OF RAILWAY TRAINS, 
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inventors of the system, Messrs, Wier, of 10, Philpot-lane, 
London, having invited us to be present at the trial, we started in 








a train, consisting of twenty-five i from Clapham Junction 
for a trip to Woking. During most of the journey down we were 
in the guard’s van, and on the return journey on the engine. We 
therefore have had a full opportunity of seeing the working of 
the signals, which we have no hesitation in stating was most 
satisfactory in every respect. The time of each si was taken 
by Col. Yolland at one end of the train, and the officials of the 
South-Western Railway at the other, so that no possible collusion 
could take age The system is as follows :—-A metal chamber is 
placed on the top of each carriage, as will-be seen by the drawings. 
This chamber is filled by the atmosphere, and a lin. pipe a 
up a free communication with a similar air vessel at the 
other end of the train. If the air in one chamber be com- 
pressed, it will be rapidly forced along the pipe mntil it ulti- 
mately distends the other chamber to the same degree as it has 
itself been compressed. By dividing the communicating pipe 
into sections, and fitting one section to each carriage, and furnish- 
ing each section end with a flexible tube and interlocking joint, 
any number of carriages can be linked together easily, and a column 
of communication maintained between all parts of the train. The 
connecting pipe is of ordi gas tubing, and is carried over the 
roofs and down the ends of the carriages to a level with the links, 
each being complete in its fittings, and is at once coupled to the 
next carriage by means of brass interlocking joints attached to the 


that should the passenger wish to signal it can be done instan- 
taneously by pulling down the handle which turns the main rod, 
and liberates a semaphore arm secured at the end of each carriage. 
This arm falls outward, and there remains, not only to indicate to 
ihe gen Sip saaet from which the signal has been passed 
to his van, but it also | the handle at the full length of its 
chain; therefore, should wanton signals begiven, the operator will be 
surely detected. On thesignal struck on the gong in the van, 
the same operation goes on in front of the engine-driver, a 
hammer being liberated from its spring, which strikes a very loud 
blow on another gong fastened to the weather-board of the 
engine. The time of ing any of the signals at the trial did not 
exceed 1} seconds, and of their distinctness no one could complain. 
At the conclusion of the trial the party, led by Sir Samuel 
Canning, who conducted the operations, repaired to the office of 
the superintendent of the line, when a lengthened discussion took 
place between the practical men p t, all of whom agreed that | 
the trial was most successful. The system appears to us to be 
simple, easily understood, cheap in the first instance, and inexpen- 
sive in maintenance. It was asked by Colonel Yolland if, in the 
event of of a train breaking away, how can the driver be in- 
formed of the fact? Mr. Wier at once explained that one end of 
a chain being attached to the lever, and at the other end to the 

pling, thestrain on the chain by the action of the train parting 








rope tubing. These couplings are secured by the action of the 
taps, which, when abel, not only lock the tubing, but at the 
same time open the airway. Each carriage is fitted with a chain 
and handle acting directly upon the air chamber on the roof, so 





would pull down the lever, as is done by the passengers, and con- 
sequently the gong in the van and that on the engine would be 
struck simultaneously. The smaller cut is a bird’s-eye view of the 
arrangement of the apparatus fixed on the roof of the carriage. 


———— 








SELF-ACTING AND HAND-MOTION 


DOUBLE-ACTION STEAM HAMMER. 


BY MESSRS, FRANCIS BERRY AND SON?, CALDERDALE IRONWORKS, SOWERBY BRIDGE, YORKSHIRE. 
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the illustrations above that the cylinder 
rests upon two cast-iron standards, a cast upon the 

linder which supports it upon the standards, it is keyed on 
either side, so that when all is bolted ther it cannot have any 
vertical motion. The standards are y and are keyed 
to 2 massive cast-iron bed plate. § . 

The hammer-head is forged solid with the piston, and has a 
lug on one side, into which a flat bar is fitted, which passes up 
through guides formed on the of the cylinder. This bar 
ae tae eka pasion ik han cn eoleeemend or are onthe Super 
motion, for which it has an or eye upper 
nt which feted a circular blook free to revolve. Through this 
right angles to its axis, a hole is bored, so as to allow 


Ir will be seen 


boss, by means of the hand lever above described, shaft 
is de out of line with the cylinder, and the valve 
motion is then im: by means of the flat guide bar connected 
with the hammer 





piston. By regulating the amount of eccentricity of the weigh 
shaft the length of the stroke of the hammer is controlled, the 
greater the eccentricity the shorter the stroke. The hand motion 
can be worked, when required, in a similar way to the ordinary 
hand-worked hammer, and a single dead blow can be given. The 
steam valve is conical, having two openings for the top, by means 
of which a heavy or light blow can be given. 





STEAM CULTIVATION. 


Mr. James Howarp, M.P., read_a paper on this subject to the 
Midland farmers at the close of their annual meeting, at 
Nock’s Hotel, Birmingham, on Thursday, the 4th mst. He said 
that the interest in this subject had grown year by year. Nearly 
all doubts as to the profitable t erg pe in till- 
age had been removed, and the great question with the public now 
was—which of the various systems was the right one? And the 
two questions he set himself to solve in his own paper 
were, first, how to apply the power of the engine to the 
best advantage; and next, the best form of implement 
to yoke to that wer. Illustrative of his subject he 
had suspended in the room drawings of the various 
modes of applying steam-power to tillage by means of ; 
haulage and not moving engines was the true solution of the 
problem. she eiovel Wak ie Oe ee eee 
quence of the high quality of steel used, be put down at 4d. per 





acre, and light ropes were much more durable than heavy. Passing 
on to notice the different systems of applying the power to steam- 
hauled implements, he observed that of the methods had its 
advantages as well as its disadvantages, and that no one system 
was applicable to the varied requirements and circumstances of the 
farm. He detailed the working of two engines drawing two imple- 
ments simultaneously, worth together £1800; a similar arrange- 
ment of an engine on each headland with a single implement 
hauled to and fro, worth £1500 ; Mr. Fowler’s well-known plan of 
a clip-drum engine on one headland and a travelling dise on 
the opposite side, costing about £900 ; and the familiar s 
or, a8 itis called, “‘round-about” system, worth £520. Upon this sys- 
~ ee demote lw a farmer — 500 or 600 acres would 
o best to pure one of the various stationary engine sugeouins 
now before the public rather than invest in the more costly form of 
pe pe He then illustrated a combination- of the round- 
about and direct systems—apparatus which Mr. Howard employs 
upon his own farm with much success. Hence it is natural to 
infer that Mr. Howard solves his second problem by advocating 
the cultivator or ‘‘smasher’’ in preference to the plough. He 
recommended that no one employing steam-power for agricultural 
purposes should part with their old engines, use of the advan- 
tage they find in having them ready at hand in the event 
of their apparatus i down. One of the chief, if 
not the greatest, advantage of the application of steam 
pe tillnge , * —— of the — was —— depth 
of ti y who me to the expense of p ing a 
steam cultivator, from ped we Ma this fact, had not "only failed 
to derive any advantage from its use, but had low steam 
tillage in the estimation of their neighbours, their great 
object being to get over a great ith. To increase the fertility, 
especially of our strong soils, the cultivation must not only 
deep, but the owner of steam power must not be content with one 
deep — must be continuous, ‘‘I may say, in my own 
case,” concluded Mr. Howard, ‘‘that the effect of continuous 


ery a 
been to increase the produce fully one-third per acre. Last year I 

i eral firms in France, on which the cultivation of 
beetroot for sugar was extensively carried on. I was astonished at 
the depth to which the land intended for this crop was culti- 
vated. I found upon them hi ploughs drawn by twelve and 
even sixteen oxen, turning over the soil at 20in. to 2ft. deep. The 
produce was very great, and the depth was necessary in order to 
retain sufficient moisture throughout their hot, dry summer. We 
cannot in this little island of ours extend the area of cultivation 
. . done od pnp Se - can Snecses oe pane powers 

y deeper more thoroug' tillage. e is, in farming as 
well as in other pursuits, ‘time is money,’ and those who would 
in cultivation obtain the greatest results with the utmost certainty, 
and at the least cost, must avail themselves of the iron sinews of 
the never-tiring steam engine.” 

In the discussion which ‘ollowed, Mr. J. Ford, the ident of 
the club, said that upon 600 acres of strong land of which he was 
the owner he wg Mr. Howard’s system. He first had an 
8-horse engine of yton and Co., which he had now replaced 
with a 14-horse engine, and during the past autumn he had culti- 
vated 250 acres. Since he had used steam he had reduced his 
eighteen horses to = horses and two nags. Because it was 
steam-cultivated, his land was perfectly drained—anyone might 
have walked over it during the late weather, and they would have 
found it sound and dry. Smashing, and not , was the | 


it system. 
. Howard was warmly thanked for his paper. 





AN engine-driver, named Patrick Connor, while driving a goods 
train from Galway to Dublin, on Saturday m , near the 
Ath station, to the wheels, and accidentally fell 
off, and was killed on the spot. 

Countess oF Erne.—This new steamer, belonging to the 
London and North-Western way, made her trial trip on 
January 20th from Dublin to head, giving most satisfactory 
results as to her performance, the run across at an average 
~ a4 of fourteen knots an hour. dimensions of the Countess 
of Erne are :—Length, 240ft.; beam, 29ft.; depth, 15ft. 9in.; ton- 
nage, 996 tons; oo a ae me 





made by Fawoett, on, and Co., of Liverpool. 
boilers were constructed by Messrs, Walpole, W: and Bewley, 
Port of Dublin Ship-yard, Dublin, m : 
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ROLLING STOCK ON THE ATHENS AND PIR#ZUS RAILWAY. 


Ht] OONSTRUCTED BY MESSRS. HUDDESWELL AND CLARKE, RAILWAY FOUNDRY, HUNSLET, LEEDS. 











* Tax carriages, illustrations of which will be found on page 120, 
and of the engines above, were manufactured for the Athens an 
Pireus Railway at the Railway Foundry, Hunslet, Leeds, by 
Messrs. a and Clarke, engineers, &c. We — — a 
correspondent who was present on the inauguration of the line a 
short time since that the plant was highly cogpered by the officials 
and by the engineers present; so that, even though foreign manu- 
facturers had offered to execute the work ata cheaper rate, the 
railway authorities of Greece adopted the wisest course, as the 
sequel has ~ by selecting ish manufactured stock, which 
generally has the advantage of being substantial, although 
more costly than the French or Belgian work. The prin- 
cipal dimensions of the locomotive engines are as follows :— 
Diameter of cylinders, 14in.; length of stroke of piston, 20in.; 
diameter of leadin g wheels, 3ft. 34in. ; ditto driving wheels, 4ft. 9in. ; 
ditto trailing wheels, 4ft. 9in.; the two latter being coupled and 
fitted with a compensating beam. The boilers, which are each 
8ft. Shin. long, by 3ft. Gin. in diameter, are made of Low Moor 
iron, po fitted — = Ye ?_~ ag The a 
are 0! . eac! ing 3ft. in length by 3ft. Gin. in - 
and aft. din. apm oo 

The heating ‘ace in the tubes of each engine boiler is 551°68 
square feet; ditto in fire-boxes, 54°35; making a total heating 
surface of 606°03. Area of fire grates, 10°5. 

The side tanks are each made to contain 480 gallons of water, 
and fuel can be carried in a like ratio. Each engine is provided 
with a powerful brake which acts on the four driving wheels. Two 
of Giffard’s No. 5 injectors are also fitted to each engine. The 
age wheels are made of wrought iron with steel tires. The 
valve gear is of the best description extant, Each engine is fitted 
with a cab covering to protect the men from the weather. 

The carriages, of which the plans, sections, and elevations fully 
convey their mode of construction, are first-class, second-class, 
and third-class, the number manufactured up to the present 
being five of the first, ten of the second, and ten of the third-class, 
the frames and longitudinals being of oak, and the diagonal pieces 
of oak. The buffers are spiral springs, and Brown’s system of 
traction spring is fitted in the centre of the frames ; the traction 
and hanging springs are of cast steel; the wheels are three feet in 
diameter. 

The first-class carriages are divided each into five compartments, 
capable of accommodating eight passengers. ‘he seats are ar- 
ranged as on the French railways, that is to say, they have cane 
backs and seats. The interior of the carriages are lined hand- 
somely with stam and figured superfine enamelled cloth. The 
floors are , and hat nets, curtains, &c., are fixed. 

The second-class are also divided each into five com- 
gers. The seats 
ined cs the ons nicl ith oman Te, afd te Tools 

© floors ma’ with cocoanut and the roofs 
ett tiae . 
The third-class carriages are divided only into two compart- 
ments, each to contain twenty-six rs. There are four 


passenge 
doors on each carriage, which can be closed fully if n » b; 
fixing the w half to the hinges, which are fixed, but in the fing 


the doors are onlyto beclosedhalf-wayup. Theupper 
of the longitudinal een a oe eaieine, the outsides of 
the carriages are perfectly plain, the roofs, which aoe snares 
oa & with zinc, and are painted white inside and 





THE INSTITUTION OF CIVIL ENGINEERS. 
February 2nd, 1869. 

Cartes Hutron Grecory, Esq., President, in the Chair. 
THE read “* The Mauritius Rail ‘Midland Line,” 
Mr, James B. Mosse, M. Inst. C.E. roa ya 

Before proceeding to the special object of this communication, 
was to give an account of Ree Ftd ge 











briefly noticed. The necessity for¥railway communication being 
felt by the local government, M. J. A. Longridge, M. Inst. C.E., 
was in May, 1858, charged by the Secretary of State for the 
Colonies to investigate the subject, and having reported in favour 
of the railway system, the construction of the works was authorised 
by the Imperial Government in May, 1861. Mr. Hawkshaw (Past- 
President, Inst..C.E.), who had previously reported on the rail- | pass 


ways by order of Government, was appointed consulting engineer, 
and in September, 1861, a contract was entered into with Messrs. 
Brassey and Wythes for the execution of the works, which were 
commenced early in 1862, under the direction of Mr. Walmsley 
Stanley, M. Inst. C.E., as chief resident engineer, and of Mr. Long- 
ridge as agent for the contractors. The north line starting from the 
central station at Port Louis traversed the northern and north- 
eastern portions of the island,.and was 31 miles in length; 
while the Midland line commencing at the same station in Port 
Louis ed nearly through the centre of the island, and was 
35 miles in len The only work of importance on these 
railways was the Grand River Viaduct, a description of which has 
already been given to the institution (Min. of Proc. Inst. C.E., 
vol. xxv., p. 237). The north line was opened for public traffic 
on the 24th May, 1864, and the Midland line on the 19th October, 
1865. Land had been purchased and all the masonry had been 
built for two lines of way; but at present the iron work for the 
superstructure of the under girder bridges and the permanent way 
had only been provided for a single line. The total cost of these 
railways had amounted to £21,876 per mile. 

The character of the gradients on the Midland line would be 
understood from the following ge From Port Louis to the 
summit, there was arise of 1817ft., the distance being about 16 
miles, or equal to an average gradient of 1 in 46°68 ; and from the 
summit to Mahebourg, a distance of about 19 miles, there was a 
descent at the rate of 1 in 55°61. For about 124 miles before 
reaching the summit the inclination was on an average 1 in 
41°17, and thence for about 134 miles the line fell on an average 1 in 
45°06. The steepest gradient was 1 in 27, of which there was a total 
length of 13,526ft., the greatest continuous | of this gradient 
being 6163ft., and the next longest 5016ft. e next in severity 
was 1 in 30, the total length being 9526ft., the greatest length of 
this gradient being 3000ft., and several lengths of about 
each. The ascending gradients varied from lin 27 to lin 60, 
while the descending gradients towards Mahebourg varied from 1 
in 30 tol in 60. The curves varied from 950ft. radius to 6000ft. 
radius, and the lengths of these curves ranged from 200ft. to 
3200ft. The ordinary radii were generally from 2000ft. to 3000ft. 
The sharpest radius which occurred on the steepest = of 1 
in 27 and 1 in 30 was 1600ft. ; the greatest continuous length of this 
curve being t. on the former gradient, and 1930ft. on the latter. 
The next radius in severity was 2000ft. on the maximum gradient 
of 1 in 27, the greatest continuous length of this curve being 1000ft. 
Reverse curves of this radius 1920ft. in length were also found on 
the maximum inclination of 1 in 27. On descending from the 
summit to Mahebourg, the line from the 17th mile to the 19th 
mile might be said to be composed wholly of reverse curves ; and 
at the29th mile the radius was only 1400ft., the length of this curve 

ing 1980ft., chiefly on a gradient of 1 in 30. Of curves under 

t. radius there was an aggregate length of 21,165 ft. ; of those 

i from 2000ft. to 4000ft. radius there was a length of 

49,710f+. ;and of curves from 4000ft. to 6000ft. (she greatest radius), 

there was an aggregate length of 25,560ft., the total length of 

py being 96,435ft., and of the straight portions of the line 
t. 

2 
The locomotives furnished under the original contract for working 
these inclines were seven in number, and of the following descrip- 





tion :—They were tank engines, having cylinders 16in. in diameter, 
with a length of stroke 22in. ; the wheels, six in number, were 3ft. 
6in. in diameter, and were all coupled, the length of the wheel 
base being 15ft. When supplied with water and fuel, these engines 
weighed nearly 37 tons, and they were worked with a pressure of 
steam of 1201b. per square inch. ee saddle- 
tank locomotives were designed by Mr. Haw w, having the 





heavy the chief physical island, and 
features the 
causes that led to the introduction of railways in the colony, were 











| stroke of 24in. ; the wheels, eight in number, were 4ft. in diameter 
and were all coupled, the length of the wheel base being 15ft. Gin. 
When supplied with water and fuel, these engines weighed nearly 
48 tons, and they were worked with a pressure of steam of 
1201b. per square inch. The centre pairs of wheels (one of which 
was the driving pair) were fixed stiff on the frame ; but in order to 
easily round the curves, both the leading and the trailing 
wheels had # of an inch play on each journal, and the joints of the 
coupling rods, connecting these wheels with the driving pair were 
fitted with a ball and socket, so as to allow the requisite motion. 
All the engines were manufactured by Messrs. Sharp, Stewart, and 
Co., and worked very satisfactorily. These engines would, with 

assenger trains, take five carriages and one break-van, equal to a 
oad of 42 tons, though on some occasions they had hauled eight 
| loaded vehicles, weighing in all about 56 tons ; while with goods 
| trains the usual load with lighterlocomotives was 70 tons, and with 
| the heavier locomotives from 100 tons to 120 tons. It should, how- 
ever, be stated, that by reducing the lead of the slide to one-eighth 
of an inch, the power of these engines had recently been increased 
10 per cent, The average speed of the passenger trains, including 
stoppages, was 12 miles per hour between Port Louis and the 
summit, and 15 miles per hour from Mahebourg to the summit ; 
while that of the goods trains was about 9 miles an hour, including 
frequent stoppages. The particulars of a trip made on the 12th 
Dec., 1867, when the fuel and water were noted more accurately 
than usual, were given in detail. From these it appeared that the 
train consisted of ten loaded waggons weighing together 83 tons, or 
with the engine a gross load of 131 tons ; the average speed from 
Port Louis to the summit was 11 miles per hour, and ‘taking the 
average pressure of steam in the cylinder as 60 lbs. per square inch, 


the power exerted would be 291 X 60 x 11X88 _ 959 HP or not 


including the weight of the engine 146 H.P., and this divided by the 
weight of the locomotive was equal to 304 H.P. per ton of motor. 
The coal used on the above trip was obtained from Sydney, N.S. W., 
and the consumption amounted to 4°75 lb. per .P. per hour, 
8 lb. of water being evaporated by 1b. of coal, but ordinarily only 
74 lb. of water were evaporated by 11b. of this coal. 

With the exception of the first-class carriages, all the others on 
this railway had a break on every wheel, worked from the inside. 
The ordinary passenger trains were composed of one first, one 
second, and two third-class carriages, with one break-van, and to 
these trains Mr. Clark’s continuous break was attached. This 
apparatus was worked by a chain, which tightened the breaks on 
every one of the wheels simultaneously. The breaks were taken 
off by heavy counterbalance weights, resting longitudinally over the 
chain in the centre of the carriage, between the front and end 
wheels, This apparatus was sufficiently powerful to lock every 
wheel, and had worked satisfactorily ; for during two years there 
had not been a single fracture of the chain, nor of any of the working 
parts. It, however, required careful management, and must be 
applied gradually, before the train had acquired serious momentum. 

he break-van of every passenger train was now provided with sand 
boxes leading to the rails, as formerly the dew on the rails wetted the 
wheels of the break-van, and prevented the friction rollers of the 
apparatus from revolving ; whereas, 2s soon as sand was applied the 
wheels became dry, and the friction rollers acted efficiently. Every 
train of four and five carriages had two guards, one to work the 
continuous break, the other to use the separate break, if necessary, 
attached to that carriage which was not connected with the con- 
tinuous break. The heaviest er train which had descended 
from the summit to Port Louis consisted of fourteen carriages and 
two break-vans, conveying five hundred and thirteen troops. This 
was on the 14th of November, 1868, and it was kept perfectly under 
control by the continuous break on four carriages, and by five ad- 
ditional breaksmen, the speed being steadily maintained at 20 
miles per hour. There were but four instances of passenger trains 
getting for atime beyond control :—first, one morning when the 
rails were wet, a train descended from the summit for a distance 
of 3§ miles in five. minutes, or at aspeed of 45 miles per hour. This 
was the highest speed on record, and it occurred before the sand 














following dimensions :—cylinders 18in. in diameter, with a length in 





on . 
boxes were put on the break-vans. Secondly, ina similar way, 
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another train attained a speed of 32 miles per hour. Thirdly, a 
train overran a station for a considerable distance, chiefly from the 
want of sufficient care on the part of the engine driver and guards. 
Lastly, a train once attained an excessive speed in descending from 
asumumit, through the dropping off of the nut of the eyebolt passing 
through the axle on which the continuous chain of the break ap- 
tus was wound. in descending the inclines was 
imited theoretically to 18 miles per hour, practically it rarely 
exceeded 25 miles, and the carriage breaks were generally sufficient 
to control the train, without the necessity of applying the engine 
break. The goods trains in deseending the inclines as a rule con- 
sisted of eight loaded wagons with the lighter locomotives, and of 
ten or twelve wagons with the heavier engines : and in cases also 
the breaks on the wagons, two being screw breaks and the remain: 
ing wagons being furnished with the ordinary lever breaks, afforded 
power sfficient to control the trains. It had long been in contem- 
ary to make safety sidings at the foot of the steepest inclines, 
at tbe ground was by no means favourable for the purpose, 
ene it was feared that such sidings might become a source 
nger. 

The rules in force for the regulation of the traffic on the main 
line and at the stations were then given in detail, as well as the 
traffic returns for the years 1866 1867, the rates for passengers 
and goods, and the statement of the and expenditure for 
the year 1866, from which latter it appeared that the working ex- 
penses were then 624 per cent. of the receipts ; but this result was 
said to be due to several exceptional causes, the 
price paid for skilled labour and for fuel, the agricultural character 
of the district through which the line passed, the severity of the 
gradients, the want of anything that could be called a town save at 
Port Louis, the lack of mine: or manufactures to transport, the 
peculiar nature of the sugar traffic—requiring a large amount of 
rolling stock for three months in the year, whereas for the remain- 
ing nine months less than half the quantity sufficed—the author 
thought it was not surprising that the working err of the 
Midland line should in 1866 have been 62} per cent, of the 
or 5s. 5d. per train mile. Now that the heavier locomotive ena 
a larger amount of # to be carried, and when the goods traffic 
was further pdt hi gg was believed a considerable decrease in 
the percentage of working expenses to receipts would. ensue, 
accompanied also, it was hoped, by a reduction in the cost per train 
nile. 

In conclusion it was remarked, that although it might sometimes 
be impossible to construct a railway with easier ients than 
those on the Midland line, yet the difficulty of working these 
inclines in wet weather had been so great, the load haul so small, 
and the speed so low, that the author thought the severity of any 
gradient for a long rise should never exceed 1 in 4); and that it 
would always be preferable (under the ordinary system of tractive 
power), to incur, within reasonable limits, any additional expense 
that might be requisite to bring the inclination within this ratio. 
It was also suggested that in laying out such inclines, whatever 
might be the ruling gradient (provided it was not entirely cxeptionsl, 
and where additional power could be applied), that gradient sho 
be followed throughout the line, as faras the features of the country 
would permit. It was likewise recommended, that pieces of level 
should be introduced between the different inclinations, as they 
were of the greatest value in controlling the trains in descending. 
The Midland line had now been opened for more than three years, 
and fortunately no accident had yet occurred to any train in 
descending the inclines. 

The appendix contained a summary of the gradients and curves, 
the details of the locomotives and schedule of the rolling stock, the 
imports and exports in Mauritius from 1860 to 1866, the popula- 
tion, revenue, and expenditure of the island, and the immigration 
returns between the same dates, a memorandum of the steam 
machinery and of the value of labour and materials in the island, 
and meteorological observations taken at Port Louis in 1865, 








MANUFACTURE OF CAOUTCHOUC. 
III. 


Tae manufacture of india-rubber shoes and boots present 
many obstacles that do not occur in the case of simple waterproof 
garments. The requirements of the two are very different. The 
former demands a solidity, a resistance, and a stiffness analogous to 
that possessed by leather, without which it would not be possible 
to properly support the foot and ankle. This support everybody, 
especially children, feels the necessity for. Moreover, what are 
technically termed the ‘‘ uppers” must allow of the escape of the 
perspiration, and, in addition, it was indispensable to the comfort 
of the wearer that the sole should be strong, at the same time en- 
dowed with a sufficient amountof elasticity, so asto give beneath the 
tread, and not interfere with the proper action of the tendon 
Achilles. By uniting a certain number of layers of cotton tissue 
with the caoutchouc, the “uppers” were formed, and a permea- 
bility to perspiration imparted to them by means of a number of 
small holes, so arranged as to accomplish that object without at 
the same time vitiating the waterproof properties belonging to 
them. The soles are made of a mixture of textile fabrics, reduced 
to small threads, and caoutchouc. After subjecting this mixture 
to strong compression ina mould it emerges vulcanised and per- 
fectly shaped, including the heel ; it is attached to the uppers partly 
by its own adhesive properties, and partly by small pegs. 

When it is required to give a garment an extra thickness of 
caoutchouc, that is, an additional coating, it is again passed over 
the steam table which we have described in our previous 
articles upon this subject. The commoner descriptions, or very thick 
mackintoshes, such as are worn by coachmen and skippers, are 
prepared by a different process to the finer, or Siphonia class of 
goods, After introducing the proper quantity of flour of sulphur, 
a number of different powders are added according to the colour 
required. Lamp black and white lead are the principal ingredients 
employed. The mixture having been thoroughly well amal; 
mated and incorporated, the tissue to which it is to be applied is 
spread out between a pair of the lower cylinders of a very strongly 
and solidly constracted machine, called a ‘‘ calender,” Pp 
of four cylinders superimposed above one another, and set in 
motion by suitable g. These are subjected to the effects of a 
jet of steam, which keeps them at a tolerably uniform temperature 
of about 140 deg. Fah, The pasty mass is first well mixed up be- 
tween the first and second, then between the second and third, and 
meets the cloth, upon which it uniformly spreads itself in its 
passage between the third and fourth cylinder. In this s of 
the operation it is compressed with a force sufficient to cause it to 
adhere firmly to the stuff, and finally emerges from the ‘‘calender” 
really to be stretched out on the drying table before being 
despatched to the cutting out workshop, where waterproof garments 
are to be found in every stage of dissection. It is there that all the 
capes, ye agen and other garments, from the thick heavy water- 
es of the omnibus driver to the elegant silken pardessus of the 

est-end, are congiens ready for home export and trade, 
articles are not ised in the steam vat or co , but ina 
great stove furnished with a floor of iron ns, so as to 
allow hot air to of a temperature of ~ i The gar- 
ments are si ed upon iron wires, and suspen in 
boxes of thin sheet iron attached to the of the stove. 
precantions are in le, for otherwise the cacutchouc not 
yet vulcanised would become adhesive uhder the heat, and the 
garments would stick to one another. They must be k 
No varnish is laid over white garments, 





ept asunder, 
t the blacks receive a 


coating previously to being placed in the stove, which imparts to 
them their well-known polish—a polish, however, which a very 
little wear is sufficient to remove altogether. 

In the same stove the boots and shoes are which are 
thus manufactured. The sole is first drawn under Ww. 


_the stuff selected to form the body of she xi 
its last in 
“number of these latter are required, as the number of 
female worker 





. As every boot 
stove, a large 
: = 

of sizes are very great, -T’ commences 
upon the last a vamp, with the adhesive surface outside, ja in 
the edges, and folds them by placing upon them a sole of linen also 
coated. To give venga dy a stiffening piece is put on behind or 
before, and another sole placed over that. So soon as the final 
sole is adjusted a strip of caoutchouc is added, forming a border 
which is further ornamented by some sort of a stamped device. 
The shoes nae thee wasted 208 punet Sone re in the 
interior of the stove to be This ration be ac- 
ed, they are withdrawn, and are ready for immediate use, 
the least fear of their es any of their adhesive 
power. The calender is also for preparing the sheets of 
caoutehouc employed in the manufacture of various objects, such 
as tubes, discs, &c. Articles similar to railway buffers are cut from 
cylinders, of the diameter required, after the material has under- 

gone & powerful compression. 
Wi ht tubes are manufactured of ali sizes and thicknesses 
at the lishment at Ivry. The operation is carried out upon a 
means of gauges! of all In some 
bend 
e8 
tubes 


or shoe must remain upon its 


long by 
instances it is sufficient to sheet of caoutchouc 


round 4 mandril, the s to adhere by their natural 
vouna- others the of are composed of several 
layers bber united to some kind of cloth or tissue by 


About 35ft, is the ordinary length of tube turned out at a 
single operation, and ese ony ermrgred by a portable tramway to 
the steam boiler to be vulcanized, h consequently has a length 
somewhat exceeding the above dimensions. 

It is in this that are vulcanised the railway buffers, 
the valves, pipe joints, sockets, and other specimens of the arts, 
pa ncey fy smali balloons. In order to fill these, after their 

the vulcanising chamber a small plug is left in them 
which does not become vuleanised by the heat. Through this plug 
there is a small tube passed, seems to perform the office of 
inflation. When this is done the tube is drawn out, and the plug 
of natural caoutchouc which has not been vulcanised, immediately 
exercises its adhesive pro and closes the hole before any of 
the air has time to : ere is a third method of vuleanisa- 
tion which is teaploped only for —— that are intended to be 


moulded, and consists in immersing them in asulphur bath pre- 
pared in a boiler. When the vulcanising process has been once 


effected, the softened mass bends itself readily to the imprint of 
the mould, and preserves permanently the form to it. Ia 
order to prevent the formation of a sulphurous efflorescence upon 
the surface of the newly moulded articles, they are allowed to 
remain for some time in an alkaline solution, which thoroughly 
cleans them. Ebonite, or what might be termed petrified caout- 
chouc, is produced by the action of heat upon a mixture of that 
material, together with numerous other substances, the chief of 
which is flower of sulphur. The natural, or commercial caoutehouc, 
is in the first place carefully washed and cleansed from all foreign 
superficial impurities, and then mixed with sulphur and other in- 
gredients in a state of im @ powder by means of powerful 
rollers, the cylinders of which are heated by steam. After the process 
of trituration the mass is reduced to the consi y of a paste of a 

pletely homog character.. A certain quantity of this is 
passed throagh another set of rollers, and emerges from beneath 
them in the form of a sheet, the thickness of which varies with the 
use that is intended to be made of it. This sheet is subsequently 
cut into pieces of a certain length, which are then placed in a bath 
of steam to effect their consolidation. After the lapse of some 
time they are taken out, and are found to have acquired a high 
degree of hardness, homogeneity, and a dark colour of considerable 
brilliancy. When it is required to manufacture tubes of ebonite, 
or hardened caoutchouc, the sheets previously alluded to are bent 
round the mandrils as they come fresh from the rolls, and are 
then subjected to the vapour bath, instead of being at once intro- 
duced to the action of the steam, as in the former instance. It 
would be scarcely possible within the limits of our space to pause 
to describe the multifarious uses made of caoutchouc, and the 
manifold forms in which it is manufactured at Ivry. As a material 
of construction—employing the term in an engineering sense, or 
upon a scale of magnitude—caoutchouc cannot be expected to 
occupy @ prominent place ; but as a minor agent it not only does, 
but will in future become a very valuable aid to the constructive 
arts. It is capable of combining solidity with elasticity, two pro- 
perties that constitute a comparatively rare combination in the 
same material. 














LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE HEATON PROCESS, 

Sm,—I have hitherto abstained from taking any notice of the 
incessant attacks which have been made upon my process, myself, 
and those associated with me, in a periodical called Engineering. 
When the first misstatements appeared in its columns, on Octo- 
ber 23rd, an invitation was immediately given to the editor to go 
down and witness my process and investigate the details, or to 
commission some competent person to do so on his behalf, The 
invitation was declined, and from simple misstatements the 
editor rapidly proceeded to scurrilous abuse and scandalous libels. 
[t was evident, from his refusal of the opportunity of investigation 
offered him, that the false statements appearing in his columns 
emanated from some in source, but further evidence of 
this was soon supplied. Mr. Ferdinand Kiéhbn, whose signature is 
appended to some of the articles, called one day at the offices in 
Great George-street, and intimated that he was the author of them 
all Ep to that time. Strange to say, he expressed himself perfectly 
satisfied with the practical success of my process and the quality 
of the products, but doubtful only as to the cost of production. 
He a pe rec.ived an invitation to go down to Langley Mill 
Works and examine into that question for the satisfaction of Mr. 
Zerah Colburn. Mr. Koéhn declined the inv m, but was so 
good as to offer to go down if professionally employed on behalf of 
ps omEeTs but rp as he was hoes soneey od Gane. 
cate of the opponents o' rocess, the tender of his ‘essio: 
services was civilly deslined. ye 

When a paragraph appeared in Engineering on December 11th, 
announcing the presentation of a “‘ testimonial of grat value and 
beauty” to Mr. Ferdinand Kohn, in acknowledgment of services 
rendered as Mr. Bessemer’s representative in Austria and Germany, 
a new += was let in upon the subject, and it needed no inspira- 
tion to divine that the articles flowed from the same source as the 
attacks made upon me in the Zimes by that gentleman. 

But the time has come we. 5 8 ee So zation Se 
unscrupulous misstatements periodical in question, 
now ask permission to expose them, briefly but categorically, in 


$443 





your columns, 

1, The first insinuation on October 23rd, to the 
effect that a prospectus had been put forward based on a calculation 
of profits from a chemical and from the loads applied toa 


few test bars made specially for that purpose. This statement is 


un’ 
2. It was followed October 30th, Ni b 
November 27th, by ba Psa 


Se epenrenied by the insinuation that th P 
w had temporarily affected the supply and cost of nitrate, 
“would make an impossibility (meaning my process) still more 


On December 18th no less than three libellous articles 
One insi ductile irons tested with 

if made by the 
pig iron.” 











Another— teel deception, 
and eee oe on by Mr. 


false. 
In the same paper was printed Mr. Kéhn’s crafty report to the 
~General, stated 


Austrian Consul 


to be made after conference with, 
ancnge othe, Mr, Bessemer, his employer, 


, but without any 


vestigation. Amongst other misstatements, it 
that the cost of my process exceeds that of Gier modaset aaa 


the 8th January, a letter of Dr. to the Times was 
tod in| Engineering, 

rope wen Fo tal fo om 

cess. 


In point of fact, Dr. Percy’s le 
replies to it which appeared in the 


articles, and, moreover, the 
Times were never reprin 


to corroborate the 
on my pro- 


tter does not corroborate those 


Mr. Kirkaldy were never 


process, 
Mr. F. Kohn again, inanarticle which on January 29th, 
denied that ibe peeben of my ee steel at all, and 
falsely asserted that I cannot make cast steel except in a crucible 


astonish 


the quotations from Mr. epeyny 
Wnidds of oar Gass, as much as it 

It will be observed that Mr, Kohn, after having 
admitted the excellent qualityof my produ and 


furnace; and, mtly emboldened by the immunity he had,so 
ithe tne? to support his misstatements by misquo- 
of your who will 


Se 
6 an cer- 
Mr. Kirkal . 


cts, insin 
that they were really Swedish, now seeks to depreciate their value 


by these falsifications. 


But let me take out the actual figures— 


Kony. 

“We find that from Round 
Oak pig a steel was made which, 
with a ing strain of forty 
tons per square inch, extended 
only one per cent, before being 
fractured. 


“ Steel from Butterley iron 
broke with 38°3 tons and 2°6 
extension. 


“Dowlais iron 
which cracked at 1°3 per cent. 
extension, with only 39°7 tons 
to the square inch; while some 
of the Heaton steel made from 
No. 3 Dowlais gave so low a 
figure as “8 per cent. extension 
with 35°5 tons breaking strain. 

“Comparing this with Kir- 
kaldy’s tests of marketable steel 
by different makers, we find no 
instance in which steel of thirty- 
five to forty tons breaking 
gtrain extended less than 9°1 
per cent,—Blockairn puddled 
steel; while Krupp’s steel, with 
forty-six tons breaking strain, 
extended 15°3 per cent.; Besse- 
mer steel, with 55°7 tons break- 
ing strain, extended 5°5 per 
cent.; and Turton’s cast steel 
had sixty-six tons breakin 
strain with an extension of 5. 
per cent. 


ave steel 


** We do not overlook the fact 
that in one exceptional case 
Mr, Heaton has produced steel 
of marketable quality. Some 
white forge pig from the Longwy 
Works, in France, has made 
steel of 50°7 breaking strain 
and 8°3 extension, the result 
still below mediocrity for cru- 
cible steel. 


“If we compare the tests of © 
Heaton’s steel iron produced 
from the different kinds of pig 
with the tests of the corre- 
. = * brands gee me 

@ ordinary process, we 
that Scotch Ba iron gives a 
mean breaking strain of 223 
when treated by the Heaton 
process, and extension of 16°7, 
while the same pigs when 
treated by the ordinary process, 
say Govan B Best, or Ginaow 
BB, will bear from 30 to 32 tons 
breaking load, and give an ex- 
tension of 19 to 23 per cent. 
Mr. Heaton’s product from 
Round Oakiron gives 20°5 break- 
ing strain, 20°8 extension, while 
the puddling process makes iron 
pot “he = and equal age 

‘from the same pi na 
pr he manner we "End the 
tests of Heaton’s steel iron from 
Butterley, pees and _— 
borough pig inferior to the re- 
sults Srhick 


of bar iron from these respective 


broke with a load of 21% tons, 
> ~ extension 34 12 r 
cen e can only hope that 
De Wendel and Co, can produce 
a better bar iron by the common 
process, than Mr. 
has made from their 

pig at Langley Mill. 


Round High 
ing strain of six bars was 42°75 
average of 40°4. Highest 
extension was 1‘6 per cent. 


breaking strain was 46°6, high- 
o extension, 8°2; average do., 
Dowlais No. 2.—Average 
extension of 8 bars, 1°9; 39°7 
was the average breaking strain 
of 8 bars (but the average of 
the 12 bars of Dowlais No. 3 
was 42.2). 


Dowlais No. 3 gave as high a 
figure as 52°7 breaking strain; 
extension, 4°3. 














ee AVERAGE, 
Breaking | 

Steaine” |Extension. 
ist 4 50°4 23 
2nd 4 40°7 12 
3rd 4 35°5 8 
Average | 422 14 

BLOCKAIRN. 
The highest Blockairn bar was 


only 33°6 tons breaking strain; 
average breaking strain of the 
Blockairn bars which gave 9°1 
extension was only 28 tons. 

Krupp’s highest, 46 single bar, 
average 41 tons, of 9 samples 
referred to. 

Bessemer single bar, highest 
55°7; average of test bars, 49} 
tons. 

Turton’s average from Arca- 
dian iron, 59°3; a single bar 66 
tons. 

Longwy.--This 50°7 was the 
average of 12 bars. 

This 8°3 was the average of 12 


rs. 

The highest breaking strain 
was 54°7, and the highest exten- 
sion, 13°3. 


Scorcu. 
Highest extension, 27°7 


Govan BB average 272 
Glasgow BB average 25'8 


Average extension, 17 and 20 


Tron.—Average 
breaking strain, 21°5. 


Butterley, Dowlais and Mid- 
Wesborough. Mr. Kohn does 
not give figures in support of 
his assertion. 


wonea."s den Differently 
1 ive average 
strain of 24°1, and 4 
bars an average of 27°5. 


A more unfair abstract of Mr. Kirkaldy’s 200 tests could hardly 
concocted, " 


have been 


On the 5th of February comes the climax of the long series of 


libels, and it is broadly stated that my 


ounce of steel nor anything resembling it, but peor: Bap inferior 


iron, from which an inferior steel 
usual process of remelting 
i word of tru 


EE 
i 


: 
i 
: 





afterwards be made by the 
m 

i the same character. 

3 that is a matter of 

own notions—but the 

cost-sheet 


lis 
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be passed over. I repeat, that the figures of my cost-sheet will 
Sun dec craiiciiian Uf ener competent inenmnceaek 
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last. Since then I have made alterations and im- 
last have again melted 


ac diay mag was built and had melted steel long before Sep- 
cost not exceeding what I have mentioned, 


atte 

attri 

Bilte 

Lied 

nflite 
Ey 
a 
zB 


upon what I knew from pub- 
eran furnaces, thee > and Sere ong mpm 
paten’ success cost of which are gene- 
rally known, and which will of course melt my steel at the same 
cost as any other steel. 

When the Editor or writer in ing asserts that my fur- 
nace never was built, he *‘ says the thing which is not ” in the most 
reckless manner, for if he, or anyone on his behalf, had taken the 
trouble to inquire, or go to my works, the existenee of the 
would have been discovered without and 
could have judged for himself, had it his 
pose to d the 


[ 
ar 


o so The same to 
sinuations that the bars certified and sent to Mr, 
to be tested were not made by my p: at or 
from the class of iron represen’ 
chosen, have satisfied himself on this point, as 
viously done, by seeing the whole of the in bom yy 
refusing to avail himself of the offer te do so, he thi 
to insinuate grave charges of fraud ina matter which he has 
taken the slightest trouble to inquire into, To whata depth 
—shall we it criticism ?—has quasi-seientific journalism 
conducted ! 

I have now given an unqualified contradiction 
wilful and malicious false — forward by Engineer- 
tng, and I have instructed my soli to take the 
steps to bring the matter before a legal tribunal. Meanwhile t 
trust to pene courtesy and kindness to afford me an earlier oppor- 
tunity of setting myself right with those who have been misled by 
Engineering, although I have no such claim on your considera- 
tion as is insinuated by that journal, or any claim beyond such as 
the interests of truth give to all who are unjustly calumniated. 

In conclusion, I would ask to be allowed to protest against the 
detestable calumnies and imputations heaped on Mr. R. Mallet, 
F.R.8., who, although professionally consulted by my present 

i has taken a warm and independent interest in my 
process, I will add what, except for the extreme circumstances of 
this case, it would be wrong to mention, that Mr. Mallet has no 
direct or indirect interest in my process, and that not 
one shilling has ever passed into his hands in respect of it. One 
would have thought that attacks in such a style, redolent of the 
coarsest taste, had long ago ceased in journals of respectability, 
and would least of all have been to be.looked for in one of scien- 
tific pretensions. 

Mr. Mallet, I may add, having been invited to take an interest 
in the company, said that he would be too glad to become inte- 
rested were he free to be so, but that he deemed it unsuitable for an: 
scientifie adviser to be pecuniarily interested in a matter on which 
JOHN HEATON. 
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he was called upon to advise professionally. 
20, Great George-street, Feb. 10, 1869. 
P.S.—I annex a list of some of the firms who have purchased 

and used my steel during the past year, during which it has been 

frequently and falsely asserted that my process was not in com- 

mercial operation. 

F. = and Sons, Calderdale Iron Works, Sowerby Bridge, York- 

shire. 

The Stanton Iron Works Company, near Nottingham. 

Henry Hind, Nottingham. 

= Hogg, Langley Mill. 
idnes Foundry Company, Widnes, near Warrington. 

Lowthin and Goulder, Garston, near Liverpool. 

Ashby and Jeffery, Stamford. 

Turner, Pender, and Company, Heanor, near Derby. 

R. Hornsby and Sons, Grant: 

Booth Brothers, Eastwood, Notts. 

Barber, Walker, and Company, Eastwood, Notts. 

A. Handyside and Company, Derby. 


[Pending the prosecution of the legal p: to which 
reference is made in the foregoing letter, we have some hesi- 
tation in publishing any matter relating to the Heaton process ; 
but it has been represented to us that some time must mecessarily 
elapse before Mr. Heaton’s position can be vindicated im @ court of 
law, and it therefore appears to us only just to him that he should 
have an immediate opportunity of making his statement public 
in our columns.—Eb. H) 





Stz,—You will have repeived from Mr, Heaton a complete refu- 
tation im detail of the various libels whieh have been coined by 
Engineering. May 1 ask you to make public at the same time the 
ara I enclose, which between Mr. Heaton and 
my in September last, on the subject of his cost sheet. 

7. Hexpert Noyss, jun. 

20, Great George-street, Feb. 10th, 1869. 


{Cory.] 
Oxford and Cambridge Club, 
14th Sept., 1868. 
My Dear Sit,—I enclose you a proof of the charge sheet sent us by Mr. 
for careful revision. It is better to let the figures be over rather than 
Dr. Price appear to him to be so 
ell that when you have corrected 
and verified a ‘ou should te it acertificate of i wanna 
ness subscri y yourself and Simmpean, as chairman of the Langley 
Mill Company. Let us have an outside estimate of the cost of the 4-ton and 
the 1-ton convesters verified in the same way, and of such other extra appa- 
Yatus 4s would be required in works alseady established, adopting your pro- 
cess, the figures all to be unimpeachable. 
Yours truly, Henpert Noyes, jun. 
Mr. John Heaton, C.E. 
: Langley Mill, 15th Sept., 1868. 
Dear Sir,—Your letter with cost sheet to hand. We (Mr. Golder and 
myself) have very carefully gone through the whole, and state (when the 
corrections are all put right, which we have made) the sheet of cost is a true 
statement. Do you intend to make this public? if you do you will be doing 
very wrong, the whole trade will be up against you. No one should see it 
but those who are going to be interested in the company or 
Yours truly, Joux Heaton. 
To H, Noyes, Esq. 
TRIAL TRIP OF HER MAJESTY’S SHIP 
HERCULES. 
Wirn the Warrior, Minotaur, and Bellerophon y avon Dr og past 
year, and on Friday last with our latest of iron- 
= afloat, the has been inaugurated 
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shesssing. “tt Bodh 2, Sapertins thes th al’ na 
was as it 

home should be mello on ts straight a run of tide as possible, so 
that by making such trials under the condition, observed at the 
the tides 2S cortele Saka Me Sn a ail toe oaals 

es a 

edo chen bs cbicions andar it similar ctrumstances i 
every respeet as possible. Strangely enough, er, no serious 
attention can have been given to any such necessity for steering a 
ship on her continuous six hours’ a straight 


on 
» e result previous to the trial 
of the Hercules on Friday has been that the ship under trial has 
had to steam out and home from her point of starting on a series 
of angles, and in every one of these angles has been exposed to 
the action of continuous changes in the run and directions of 
the tides along the shores of the Isle of Wight or on the edges of 
the shoals adjacent, between the Woe Mebtsbip and St, 
Catherine’s Point. According to this obj mode of pro- 
cedure, which had thus somehow crept into established usage, a 
ip on her six hours’ trial started from the Warner Lightship 
way between Spithead and the Nab Lightship, and 

steamed out for the Nab, a distance of three miles. On i 
the Nab the vessel’s course was changed to another, at y righ 
ge gpm ada and on quite a different run of tide, in 
tion to her course, towards the outer edge of the Princessa 
Shoal. This latter cleared, she enters upon another angle for Dun- 
nose Point, then another from Dunnose to St, Catherine’s Point, 
and then, finally, her last and fifth from St. Catherine's towards 
St. Alban’s Head. The whole arrangements were of the most 
character, and, in fact, somewhat more than absurd, if it is 
taken into consideration that a buoy moored some four or five miles 
south of the Nab Light would furnish the starting and finishing 
post for the six hours’ trials of all vessels over an objectionable 
course, and one free from the action of local currents and tides, 
and the wriggling in and out of the ships among shoals and along 
the irregular shore line of an island in the manner referred to. 
The time of steaming also should be over a fixed distance only— 
say, between the starting buoy to a mark on St. Alban’s Head 
and back to the buoy again, and not confined simply to six hours. 
The latter gives no correct measure of the distance steamed, 
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whereas the would the exact distance done in a certain 
time; and if to this were the amount of coals burnt, there 
would then be furnished the figures for ascertaining the 


cost of a ship, per ton of her measurement, at the rate 
of s attai per hour. 
The objections we have made in the course given to the War- 


part, by Captain E. B. Rice the oflcer eouducting the trial, direct. 
part, i ice, conducting trial, direct- 
ing the Hercules to be steamed out into a position south of the 
Nab and clear of the local tides before starting the ship on her 
trial, and thus giving the a fair run in a straight line from 
south of the towards Portland Bill. It only requires that 
this course become order from the Admiralty 
to render the six hours’ trials of our ships of war all that can be 
desired for securing the correctness of data obtained from them, 
if fixed course marks are added. 
i morning the Hercules had weighed 

her anchor from Spithead, soon afterwards was steaming out 
for the Channel between the Horse and Noman forts to take up 
the position for starting deternmiined upon for her by Captain Rice. 
The officials on board consisted of Captain E. B. Rice, her Majesty’s 
ship Asia, and commanding the Portsmouth Steam Reserve, in 
general charge, and conducting the trial; Mr. James Steil, In- 
8 of oe po! to the | _. Soe yo 
ief Inspector of Machinery afloat; Mr. W. Steil, Assistant Chie 

E of Steam Factory; Messrs. Thomas Penn and Mr, H. 
represented the manufacturers of the engines, Messrs. 


of the steam factory stokers, and, during the six hours’ steaming, 
Nixon’s steam navigation coal only was burnt in the furnaces, 
The conditions in other respects than the change of course by 
direction of Captain Rice were also somewhat different from those 
under whieh the Minotaur, Warrior, and on made their 

ials, the instructions on the present occasion being to measure 
run by the revolutions of the engines—taking the 
eam mumber of revolutions made in the six runs over the 
easured mile on the ship’s speed trials there on the 4th ult. as a 
ivisor—to ignore tide in ulation of distance, and to take 
account ef coal burnt, When nearly on with her starting marks 
it became necessary to the engines for a time in order to 
fasten a loose nut on the top of the valve of the forward feed 
pump. This occupied half an hour, at the end of which her 
engines were set going again, and the ship’s head laid out to the 
southward for her starting-poi This was reached at 10h. 54m. 
20s., and the start was made for the three hours’ outward run, the 
course for steering for the Bill of Portland being west half north, 
and the bearings taken being St. Catherine’s light N. 27 W. from 
the s Dunnose N. 37 E, the land just west of Ventnor being 
about miles and a-half under the ship’s starboard beam. 

The Hercules was in sea-going trim, having all her stores filled 


and as for a long foreign Six 
hundred tous of ‘rdinary steam coal were in her bunkers and 
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the 
-“ no doubt, by the recent heavy gales, 

a foree of 3, and the tide running to the westward 
half an hour after noon, She rose and fell to the swell 
as quickly as a wooden frigate of the old type, and rushed west- 
ward along the of Chale Bay at a great pace, making 
chart, in thirty-six minutes; but this 
was evidently in excess of the rate of speed due to the ship from 
the revolutions to the i At noon the Needle rocks lay 
twelve miles to leeward of the frigate’s starboard quarter, and the 
great craft rose and fell deeper than before as her stem cleaved the 
swell which now met her more directly from the westward, and took 
in the water her hawse pipes and bow in glorious style 
se Semper wate EAE ope 
it got on the upper deck escaping over again | starboard 

kept there in the waterways by the strong list the ship held 

to starboard. Down below, in the pe-room, it was worth 
observing how the engines, as the ship lifted her stern and screw 
out of the water in the increasing swell of the sea, would suddenly 
dash off in of increased speed. Half an hour later and the 
of Wight was sinking astern of the Hercules in a grey film, 
the line of the Dorset coast trending from Durlstone-heads 
oat, on the frigate’s starboard bow. The 
panea ill of Ae lay right a = just to 
‘of the f ’s course a large screw steamship under steam 

pm of the 


form, the fore and after parts together on the 

pivot, and had steered the ship y- It was continued in 
use in the same form in reversing the course of the ship, and now 
inging her with the roll of the sea f under her stern. 


the intend iling form of 
the rudder, proper command was again gained over the ship and 
her course kept true. During the time of the run back before the 
swell of the sea the Hereules rolled freely, but with a slow and 
very easy motion. At 4 p.m. the coast of Dorset was out of sight 
from the frigate, and the was rapidly bringing St. Catherine’s 
Lighthouse, Isle of Wight, close to hand on her port bow. Very soon 
afterwards she was running parallel with the Isle of Wight shore 
between Niton and Bonchurch, and at 4h. 5m. 42s. finished the 
12th and last half-hour of her trial steaming, the frigate then 
having Sandown Fort right abeam on her port hand. The ship had 
run thus about six miles further on her return than she did in the 
same time in 8. 

The results of the trial carinot be considered to be satisfactory 
in ali respects. There was throughout a want of steam, which was 
attributed chiefly te a suspected defect in the feed-pumps, and, as 
a fact and possible result of this, the power exerted by the en- 

as “* indicated” was upwards of a 1000-horse less than was 
by them on the trial of the ship over the measured mile. 

Subjoined are the more important of the results obtained during 
each half-hour :— 


OBSERVATIONS. 
On Outward Three Hours’ Steaming. 


End of first Half-hour.—Steam pressure in engine-room, 24 Ib.; 
vacuum—forward, 28‘5in.; aft, 27in. Revolutions of engines, half- 
hour, 1968; rate per minute, 65°6; total made, 1968. Distance 
run by the ship, by revolutions, 6°513 knots. Coal burnt, 52 bags. 
Indicated horse-power, 7530°49. 

Second Half-hour.—Steam pressure in engine-room, 24 lb.; 
vacuum —forward, 28’6in.; aft, 27in. Revolutions of engines 
half-hour, 1961; total made, 3929; rate per minute. 65°36. Dis- 
tance run by the ship, by engines’ revolutions, 13009 knots. Coal 
burnt in half-hour, 44 bags; total coal burnt, 96 bags. Indicated 
horse-power, 711317. 

Third Half-hour.—Steam pressure in engine-room, 22 1b.; 
vacuum—forward, 28°5in.; aft, 27°5. Revolution of engines, half- 
hour, 2106; total made, 6035; rate per minute, 70°2. Distance 
run by the ship, by engines’ revolutions, 19°979 knots. Coal burnt 
in half-hour, 30 bags; total coal burnt, 126 bags. Indicated horse- 
power, 7577°12. 

Fourth Half-hour.—Steam pressure in engine-room, 23°5 Ib.; 
vacuum—forward, 27‘bin.; aft, 28in. Revolutions of engines, 
half-hour, 2038; total made, 8073; rate per minute, 67°93. Dis- 
tance run by the ship, by engines’ revolutions, 26°74 knots. Coal 
burnt in half-hour, 40 bags; total coal burnt, 166 bags. Indicated 
horse-power, 7352°35. 

Fifth Half-hour,— Steam pressure in engine-room, 22 |b.; 
vacuum—forward, 27in.; aft, 23in. Revolutions of engines, half- 
hour, 2023; total made, 10,096; rate per minute, 67°43. Distance 
run by the ship, by engines’ revolutions, 33°433. Coal burnt in 
half-hour, 50 bags; total coal burnt, 216 bags. Indicated horse- 
power, 6966°5. 

Sixth Half-hour. — Steam pressure in engine-room, 24Ib.; 
vacuum—forward, 28in.; aft, 27in. Revolutions of engines, half- 
hour, 1978; total made, 12,074; rate per minute, 65°93. Distance 
run by the ship, by engines’ revolutions, 39°980 knots. Coal burnt 
in half-hour, 45 bags; total coal burnt, 261 bags. Indicated horse- 

wer, 7283°33. The coal burnt during the three hours averaged 
¥ tons 17 ewt. per hour. 


On Homeward Three Hours’ Steaming. 


Seventh Half-hour of Steaming.—Steam-pressure in engine- 
room, 21 1b.; vaewum—forward, 28"5in. ; aft, 27*5in. Revolutions of 
engines, half-hour, 2006; total made, 14,140; rate per minute, 
68°86, Distance run by the ship, by engines’ revolutions, 46,833. 
Coal burnt in half-hour, 57 bags; total coal burnt, 318 bags. Indi- 
cated horse-power, 7247 ‘70. 

Eighth Half-hour.—Steam-pressure in engine-room, 21 Ib.; 
vacuum—forward, 21‘5in.; aft, 27‘5in. Revolutions of engines, 
half-hour, 1956; total made, 16,096; rate per minute, 65°2. Dis- 
tance run by ship, by engines’ revolutions, 53°29 knots. Coal 
burnt in half-hour, 45 bags; total coal burnt, 363 bags. Indicated 
horse-power, 6881°91. 

Ninth Half-hour.—Steam-pressure in engine-room, 21°5 Ib; 
vacuum—forward, 28’5in.; aft, 27in. Revolutions of engines, 
half-hour, 2098; total made, 18,194; rate per minute, 69°93. Dis- 
tance run by ship, by engines’ revolutions, 60°24 knots. Coal burnt 
in half-hour, 34 bags; total coal burnt, 397 bags. 

Tenth Half-hour.—Steam-pressure in engine-room, 23 Ib.; 
vacuum—forward, 28‘5in.; aft, 26°5in. Revolutions of engines, 
half-hour, 1946; total made, 20,140; rate per minute, 64°86. Dis- 
tance run by ship, by engines’ revolutions, 68°873 knots. Coal burnt 
in half-hour, 53 bags; total coal burnt, 450 bags. 

Eleventh Half-hour.—Steam-pressure in engine-room, 22°5 lb.; 
vacuum—forward, 28‘5in.; aft, 27in. Revolutions of engines, 
half-hour, 2092; total made, 22,232; rate per minute, 69°73. Dis- 
tance run by ship, by engines’ revolutions, 75°793 knots. Coal 
burnt in half-hour, 38 bags; total coal burnt, 488 bags. _ 

Twelfth and last Half-hour.—Steam pressure in engine-room, 
24 lb.; vacuum—forward, 28°din.; aft, 26in. Revolutions of 
engines, half-hour, 1956; total made, 24,188, Distance run by 
ship, Soe, revolutions, 82°263 knots. Coal burnt in half- 
hour, 33 bags; total coal burnt, 521 bags. 

Deducting 2°193 knots from the total distance run, to meet an 
error in calculation, the exact distance run by the ship in the six 
hours was 80°070 knota, It must be remembered, however, that in 
thus measuring the distance gone by the ship in the six hours’ 
steaming it has been assumed that the conditions must be the same 
as they were at the measured mile, which they were not; and that 
no allowance has been made for the slip of the screw or for tide. 
The conditions of wind and sea disturbance can, indeed, never be 
met with sufliciently alike in a landlocked position such as the 
measured mile course in Stokes Bay and a course between two 
headlands out im the Channel to furnish a true measure in the 
latter case of a ship's speed by the revolutions of her engines and 
screw. ‘ 

Captain Rice acted with judgment in giving the on | a straight 
line of water and tide to steam upon, and hada fixed length of 
course been available, with marks at each end, nothing better could 
bave been desired. The Hercules’ first deep-water trial is another 
proof of the necessity of such a course for the deep trials of our 
ships. : P 

During the time the Hercules was under steam and trial her 
pilotage was conducted by Navigating Lieutenant Thomas Bond. 
The department of the Chief Constructor of the Navy was repre- 





sented by Messrs. Owen and Hand, of Portsmouth Dockyard ,— 
Times, 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 
on 


PARIS.—MM, Xavier and Borveav, Rue de la Banque. 
pean 2 SSeS ond Oo., 30, Unter den Linden, 
VIENNA.—Messrs. GZROLD and Oo., 
ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 
MADRID.—D, Jose i 
“ Gaceta Industrial,” i 49 w51. 
PUBLISHER’S NOTICE. 
There_is reason to believe that the weekly sale of THE 
Enoinger is actually more than a Of the » A re- 
“4 nearing J lscombined. Of the in ‘al 
» OF QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 








contain ae 
the fact to this Office should they not receive it. 


TO CORRESPONDENTS. 
x"« We cannot undertake to return drawings or manuscripts, and 
must therefore request our to keep copies. 
W. R.—We believe it is extensively used in London, 
Brisrotrax.—No address. Letter in waste-paper basket. 
A Forzion Reaper.—Not easily settied. Probably about 1808. 
Cannock).—Please say what the inventions are for. 
ting Cocoa-nut Fibre).— A letter lies at our office for this cor- 











re t. 

T. C. (York).—This is not an advertisement column, and we make no charge 
Sor queries inserted in it. 

Swansea.—You can have your small cog wheels cut by Messrs. Cooke and 
Sons, Buckingham Works, York. 

A. C. 8.— We have no doubt that your feeder would answer nerfectly. We 
doubt, however, whether it is novel. 

R.R. C.—You can take out patents in a foreign country at once through a 
respectable patent agent. There is no such hand-book. 

S. P. S.—We never give the address of correspondents without their consent. 
We shall forward your letter, however, just as it stands. 

A. Scumrvr (Bremen) —Many thanks for your communication. We will 
preserve it carefully, so that, in case we require to reprint, the additions 
can be ° 

Cuemicus.— Write to Messrs. Virtue, Holborn, or Messrs. Lockwood, 
Stationers’-hall-court, London. We never heard of such books, but they 
may exist nevertheless. 

INVENTIVE SHAKSPEARE.— When you have had your machine at work we 
will be happy to hear from you again. Meanwhiie, we have nothing to add 
to our last reply. A letter lies at our office for you. 

Lizuvain’s NgEEpite Lusricator.— We are requested to state, in reply toa 
couple of correspondents, that Mr. J. Bernays, 96, Westgate-sireet, is 
agent in London for the sale of the needle lubricator. 

J. F. L. C. (Manchester),—Jt is not intended that our working drawings 
should be bound up with the volume—such a proceeding would manifestly 
detract from their utility. The numbers are in print. 

R. A. L.—It is simply a technical dictionary, known by its author's name. 
You can see it for yourself in the library of the Patent-office. It gives 


numerous technical terms peculiar to various trades, but certainly not all. | 


A Constant Reaper.—Assuming that “ per day” means in ten hours, you 
lose about \-horse power effective, or barely so much. 4-horse power are 
required for each run of stones. You can make the remaining calculations 
yourself, 


Swinpon.— We do not quite understand your letter, Do you wish letters for- | 


warded to the parties you name, or do you wish to call on them? You have 
only to walk down to the docks, and ask almost the first man you meet, if 
you simply want the address. Your idea is not a bad one. 

Pais.ey.— You will find a complete explanation of the theory of the centri- 
Sugal governor, written for practical men, in qur impression for August 
the 31st, 1866. The length of the arms is to be measured, not from the 

actual point of suspension, but from their theoretical points of intersection. 

R. G.—The rules to which yourefer will not apply to small machinery, and 
the circumstance illustrates the fact that no rules can supply the place of 
practical knowledge. The shaft you propose to put in is too strong 
papers but it is too weak practically. No doubt a factor of % to 1, 
or even of 50 to 1, is adopted in small shafis. The wheels could not be 
keyed on shafts of the diameter given by the rule. 

Pumr.— You have asked us a question which would entail a great expenditure 
of time to answer. As it is, we have spent a good deal of labour in making 
asearch. The number appears to be 11,183—1846. We do not know the 
price. Perhaps you are not aware that the Patent-ofice publications are 
open to public examination at the Free Public Library, Sheffield, and at 
the Board of Health offices, Rotherham. You can find out everything you 
want to know at either place, if you have the time to spare. 

T. O. (Frome).—The diamond rock-borers may, we believe, still be inquired 
about of Mons. Surell, Ingenieur-Directeur, Companie des Chemins de Fer 
du Midi et du Canal Lateral de la Garonne, Paris. We have not at 
present the addresses of M. Leschof nor of M. F. P. Perret, to whom the 
invention of the rotating part of the diamond apparatus was stated to 
belong. The Paris Directory will give both, no doubt. We should not con- 
sider the rotative diamond rock-borer as at ali suitable for action at the 
bottom ef a hole from 500ft. to 1000ft. deep. 

0. H.8.—1. No. 2. How on ae determine the pressure at which the 


desirable and convenient means of determining 
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THE HERCULES AT SEA. 
| Av nine a.m. on Friday last, her Majesty’s ship Hercules 
weighed her anchor at Spithead, and steamed out into the 
Channel for a six hours’ full-speed cruise. We give, in 
another page, an elaborate and admirable report of the 
particulars of the trial, for which we are indebted to the 
Times. We regret to state that the results confirmed to 
| the fullest extent all that we have said in condemnation of 
| Mr. Reed’s short-ship theory. The Chief Constructor had 
not, up to the launching of the Hercules, succeeded in pro- 
ducing a large ironclad capable of making fourteen knots 


j atsea. But we hoped that the Hercules was to break the 


charm. What was the labour that Hercules could not ac- 
complish ? The hope strengthened as we read the particulars 
_of the measured-mile triai, and learned that Mr. Penn’s 
| engines had developed 8525 indicated horse power; a power 
never before exerted by one pair of engines ashore or afloat. 
, But dazzling as this result was, it could not blind us to the 
| fact that measured trials are deceptive; and that, while it 
| was to the last degree unlikely that any exertions in the 
| stokehole could suffice to guarantee for six hours on astretch, 
steam enough to work the ship’s engines to 8500-horse 
power, it was certain that the resistance which she would 
have to encounter from wind and sea would be greatly aug- 
mented in the open Channel. The result has been as we 
feared, not as we hoped. The maximum force generated 
with Nixon’s best hand-picked coal was but 7577-horse power 


—in round numbers, 1000-horse power less than at the | vidual. 





| 


with us for stating that it is just what we have led our 
readers to expect. 


CONTRACT WORK IN INDIA. 

Ir will readily be understood that during the early 
years of the administration of India by England, when 
public works were carried on to only a very limited 
extent, and the spirit of enterprise had not yet been taught 
to the natives of the country, such works as were under- 
taken were carried out exclusively by the officers of the 
East India Company, with the aid of such labour as the 
country itself could furnish. This was clearly a necessity 
in the then-existing state of things. English engineers 
and contractors had not yet broken ground in that country; 
and the knowledge and resources of native builders were 
not at the time such as to justify an attempt on the part of 
the Government engineers to enter into arrangement with 
them for the execution of any specified works for a given 
sum. The contract system, which at the time was clearly 
not adapted for the more important public works of the 
country, appears nevertheless to have been employed from 
a comparatively early date for keeping the roads upon the 
island of Salsette in proper repair, and this, we believe, 
was the first time for the employment of contract work in 
connection with public works in India. In 1843 a similar 

lan was introduced for the maintenance of the Poona and 

‘anwell road above the Ghauta, as well as on other lives 
in the Bombay presidency. ‘This system, however, as it 
existed at Poona in 1845, instead of becoming an important 
element towards the improvement of the rative character, 
as had been anticipated of it, was fast sinking into a mono- 
poly, and at that date was chiefly beneficial as concerned 
the pecuniary interests and aggrandisement of one indi- 
Indeed, it was not found calculated to answer for 


measured mile, though still nearly 1000-horse power more | repairs to roads extending over tracts of many miles, in 


than was ever exerted at sea in one bottom before. 


consequence of the difficulty of efficient supervision, but for 


It was determined that the velocity of the ship should | bridges and other buildings of more definite proportions it 
be measured by the revolutions of the engines, the slip | was thought likely to answer better. 


being regarded as identical with that noted during the 


About this time the commencement of railway construc- 


measured-mile trials. Beyond question this method of | tion in India, led to the introduction of more European 


measurement is inaccurate, tending to show a greater speed 
than that really attained, because the influence of the pitch- | 


capital and enterprise than the country had yet known, 
and with it came English contractors, and a more general 


ing of the ship in a swell is to make the engines race—and | introduction of the contract system in other works than 
the engines of the Hercules did race, to some purpose, on | those of the railway companies. The efforts to introduce 
Friduy—while her rolling tends enormously to diminish | the system of contract in carrying out the principal public 


her speed, without cutting down the number of revolutions | 
'made by the screw. It is well known that, when running | 
| against a head-sea, a screw ship may make hardly any way | 

while her engines are going at full speed. It is impossible, | 

indeed, that the slip should be the same in the swell of the 
| Channel as in the smooth water of Stokes Bay, and we are 
at a loss to understand why, without one particle of evi- 
dence to prove its accuracy, such a gauge of the ship's 
speed should have been selected. Even though we take it 
as correct, the results of the trip are very unsatisfactory. 
The exact distance run— measured by the revolutions of the 
engines—was 80°070 knots, which, divided by six, gives a 
mean speed per hour of 13°345 knots. When the boilers 
come to be fired with ordinary coal there will be a further 
| falling off of 1000-horse power, and weshall then haveaspeed 


those present on Friday. 





| never learn that it is impossible to obtain in ordinary 


| of about 12°75 knots, under circumstances as favourable as. | others. 


works of the country did not then make such progress as 
might have been anticipated ; in some few instances it was 
adopted with decided success, whilst in others it was 
accompanied by an almost equal amount of failure ; and 
thus whilst one executive engineer strongly advocated an 
extension of the system, another would declare it unsuited 
for India, We will not now stop to inquire into the 
causes which led to such opposite opinions upon so im- 
portant a subject, as the date to which these remarks apply 
is now long past; probably, however, a want of care in 
accepting contracts, coupled with neglect to take proper 
security for their due fulfilment, and an almost total 
absence of supervision, were the principal causes which led 
to the failure of the contract system in some districts, 
whilst proper care in these respects led to its success in 


Recently—that is, within the last three or four years— 


Mr. Reed will, of course, say that this is not his fault, the contract system has found more favour in India, and 
| but the fault of the engines, ‘Will the Chief Constructor | its advantages are daily becoming better appreciated. At- 


tention was particularly directed to the subject in 1865 by 


work the extraordinary power developed by modern the fall of the Custom House sheds at Calcutta, and other 
| marine engines of the best type on the measured mile, | circumstances, and the general state of the question of the 


| He wishes for enormous power, and he dictates conditions 
as to space and weight to which no engineer can possibly 
| conform, and yet satisfy Mr. Reed's demands. The 
attempt is made to supply all that the Chief Constructor 
calls for, and with, no doubt, a certain degree of success’; 
but not with enough success to justify Mr. Reed in con- | 


contract system throughout Bengal was inquired into ; 
and meanwhile a system which had been worked out by 
the garrison engineer was introduced into the divisions at 
and near the presidency, where contract work was mostly 
employed. 

The Government of Bengal, writing to the Government 


a ~~ . . . ~ 
— — aah ms By a perfect system of filtration about one- | tinuing to build short, broad ships which are intended to of India on this subject, in December, 1867, states, “ The 
be fast. The Bellerophon failed, according to Mr. Reed, | result of the chief engineer's inquiries showed that the 





third of the fertilising ingredients of sewage could be obtained, but not in 
a separate state. Filtration only acts mechanically, and would therefore 
not separate the ammonia from the other components. There is no fixed 
percentage of water in sewage, as its degree of dilution varies with the 
rainfall, water supply, and numerous other causes. Read “ Sewage, and 
its General Application to Crops,” by Thomas Cargill, CE. 


NET-MAKING MACHINERY. 
(To the Editor of The Engineer.) 
S1n,—Will any of your correspondents oblige me with the name of the best 
firm — fishing-net machinery ¢ L, O. 
London, February 11th, 1869. 
A CORRECTION, 
(To the Editor of The Engineer.) 
Srm,—The patentee of No. 2079, for fluid meters, is S. Hannah, not J., as 
published in your last impression but one. Sami, Hannan. 
Darlington, Feb. 11th, 1869. 
INDIA-RUBBER TIRES. 
(To the Editor of The Engineer.) 








$1n,—Please to supply us with an address of a good maker of india-rubber 
We should also be obliged to know who was the 
maker of the Thompson’s road steamer, the trials of which are mentioned by 


tires for road locomotives. 
Prof. Archer in Bd number of September 4th, 1868. C. R, and B. 
Rotterdam, 4th February, 1869. 
SYPHONS ov. PUMPS. 
(To the Editor of The Engineer.) 





S1n,—Can of readers supply me with formule by means of which 
chums the following quectien :—1. Under what condition will s 
an ordinary suction 


I can 
syphon produce a flow of water equal to that obtained by 
pump, the dimensions of pipes, &c., being as follows:—Diameter of pump, 


nary coal gas is passing, be 0°71in., what will the reading 
at the top of the tower, the tower being 111ft. above level of sea? 
InQuriner. 
MEETINGS NEXT WEEK. 
THE INSTITUTION OF CIVIL ENGINEERS.—On 
= p.m. , “‘ Mauritius Railway, Midland Line ;” second 


the Mediterranean,” by 





Ansted, F.R 
2 


-R.S. 
SOCIETY OF ENGINEERS.—Monday, February 15th, at half-past seven 
SS Drainage and Water Supply of Fareham,” by Mr. Thomas 


ROYAL UNITED SERVICE INSTITUTION. — Evening meeting, Monday, 
Fe 15th: “ Defiecting Armour-plated Ships for Coast Defence,” By 





‘THE ENGINEER be order, from newsagentin country, and 
pod pen mea hopes Aes) “a praree, tommagind aed 
the office on the terms (paid in advance) :— 


12in.; length of stroke, 4ft.; diameter of suction pipes, Gin. (these are 
straight, with good joints); length of suction pipe, 440 yards; height water is 
li Sft. ; the on pipe to be of Gin. diameter. 2. If the reading, at 


; g, atthe | man-of-war in the whole world. Whether we do not 
bottom of a tower 60ft. high, of a water gauge on a pipe, through which ordi- 
of another gauge be 


Tuesday, February 16th, at 
and Marshes of Parts of the Shores of 


from | cravings are not satisfied, and cannot, except for an hour or 


because she had not power enough; according to us, be- | 
cause her coefficients are bad, and not at all because of 
want of power, her engines developing more than could 
reasonably be expected of them. 


general contract arrangements laid down for the depart- 
ment were efficient, and that the difficulties of the question 
had arisen from the attempt to force on a system for which 


‘Lhe story of the Belle- | neither the state of the Public Works Department nor of 


rophon will evidently be that of the Hercules, Here we | the country was prepared, coupled with considerable laxit 


| have by no means the largest ship in the navy, driven 
| through the water by the most powerful engines in the 
whole world, and yet attaining a velocity which at once 
relegates her to the rank of thirteen-knot ships, such les- 
sons are trumpet-tongued. The circumstances cannot be 
explained away, and it becomes only day by day more 
evident, that if we are to have really fast men-of-war we 
must go back to the general principles of naval architec- 
ture adopted by Mr. Reed’s predecessors, 

We have already spoken in such favourable terms of the 
Hercules that it is almost needless to say here that we 
should be very slow to find fault with her design because 
she has not proved herself as fast on six hours’ trial as 
was to be desired. She proves, indeed, that Mr. Reed’s 
theory that short ships can be driven as fast as long ones, is 
erroneous; but this in no way detracts from the credit due 
to Mr. Reed for giving England in her the most powerful 


sacrifice too much for speed is still an open question; and 
it is by no means clear that a thirteen-knot ship is abso- 
lutely Jess efficient than a fourteen-knot ship. But it is 
certain that such speed as Mr. Reed’s ships possess is due 
to abnormal efforts on the part of the marine engineer, and 
that the Chief Constructor places far too much reliance on 
the success of these efforts. Even though our Penns, our 
Maudslays, or our Napiers, had not failedto comply with his 
cravings for more power, it is questionable if the 
apparent success of his ships as speed would not 
be too dearly purchased. As a matter of fact, however, his 
so at a time, be satisfied; and so the success of the Chief 
Constructor’s ships being altogether an affair of engine- 
power, not at all of naval architecture, can only be a success 
of an hour or two, more or less. Mr. Reed has loaded the 
engineers with a burden r than they can bear, 
which he himself will not touch with the tip of one of his 








He must not be surprised at the result, or angry 


of administration and inefficiency of establishments. It 
appeared that the question of executing all works by con- 
tract had practically solved itself by the inability of the 
country or the department to uphold such a system at pre- 
sent; and, further, that the sudden change that had been 
attempted had had the effect of disorganising departmental 
arrangements, which it was not possible to restore as sud- 
denly as they had been upset.” 

That a limited introduction of the contract system in the 
execution of public works in India should have had such 
an effect upon the department does certainly not speak 
much for its general organisation. That it is already nume- 
rically inefficient for carrying out all the public works re- 
quired in India is now an acknowledged fact, and if they 
are to be executed at all, some other means than those at 
present available must be adopted. ; 

In May, 1867, the Governor-General of India observed, 
“The experience of the last few years clearly shows that 
the system of contracts for large works, as in force in Cal- 
cutta, has entirely failed, and there has been a large waste 
of public money. It therefore becomes a matter for con- 
sideration whether the system, so far as regards large con- 
tracts—not petty ones for materials, &c.—should not be 
abolished in Calcutta, or whether, at least, some steps should 
not be taken to work it very differently.” These remarks 
brought forth a protest from the committee of the Calcutta 
Trades’ Association, in which they pointed out several ob- 
jections to the present system, and instanced the slow pro- 
gress and inefficient constrnction of public buildings 
recently erected and in course of construction in Calcutta, 
as affording a strong proof of the imperfection of the system 
under which those works were carried on, and which, in 
their opinion, called, not foran abolition of a system of execu- 
ting such works by contract, but rather for its extension so 
as to assimilate it more to that which has oy to be suc- 
cessful in the case of private buildings. ey further re- 
mark, “It cannot be supposed that a system which has 
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been successful in the construction of rail docks, and MENTARY PAPERS ON CONSTRUCTION. | ° last and in the present number, they are equal to 92°8 tons. 
other public works all over the world, should be totally in- ELE x0 = sane it oe 2 ganer — that, so — the eM 


applicable to Government work in India.” 

One of the great complaints against the contract system 
as adopted in India is that contracts there appear to be 
most commonly taken rather as a mere s ion than as 
professional transactions, All the work is immediately 
sublet, and no care is taken to see that good work is done. 
“The contractors,” says. Colonel Dickens, “so far from 
aiding the Government officers, generally appear to use 
every expedient to escape from their obligations, and resort 
to litigation in preference to seconding the efforts of the 
Government engineers to improve the style of building.” 
No doubt there is something to be said on both sides of 
the question, but thenecessity for some arrangement which 
shall attract good and responsible contractors is every day 
becoming more urgent, and whilst it should, perhaps, to a 
certain extent be left to the local officers of the department 
to work with or without contracts, according to circum- 
stances, encouragement should be given to contractors to 
come forward when there is no reason to the contrary; and 
there can. be no doubt, as, indeed, has already been ad- 
mitted by the supreme Government, that it would be better 
to give 10 per cent. more to a contractor who is certain to 
execute a work well, than to give the work ata lower 
cost to an unknown person who may fail, When it is once 
known for certain that such preference will be given to 
responsible contractors, and that the Government schedule 
rates are not in all cases to be arbitrarily adopted as a 
standard, there appears to be no reason why the public 
works should not be as generally carried out by contract 
in India as in England.” 








THE CHALMERS’ TARGET. 

THE only point deserving much notice in the experiments car- 
ried out at Shoeburyness last week was the failure of the target 
constructed from the late Mr. Chalmers’ designs. The target con- 
sisted of two front plates 44in. thick. These plates rested on the 
edge plates or flitches peculiar to the Chalmers’ system. These were 
arranged horizontally, gin. thick, 134in. deep in one front plate, 
and 10in. in the other. The spaces between them were filled 
up with teak planks, 34in. thick. The horizontal plates rested 
inside on a second armour-plate, 2in. thick, behind which came 
more horizontal plates, or rather angles, more timber, and an 
inner skin plate, jin. thick. The total thickness of the structure 
was 2ft. 9}in, The target was fired at by the Qin. rifle, with 
250 lb. conical chilled shot, and 43 1b. of powder, 200 yards range. 
The target was completely penetrated at every Patel 4 

Hitherto the Chalmers’ system has enjoyed a high reputation, 
but this was based on tests made with round and flat-headed 
projectiles, The blow from these, was spread over a compara- 
tively large surface, and two, three, or more of the web plates 
behind combined to keep out the shot, and prevent a piece of 
the front plate being driven in. But conical shot do not drive 
in but drive aside, and their lateral wedge-like action is just 
that which the Chalmers’ system are unable to deal with. 
Hence the failure of the target. 

Nothing has as yet been found so effective against conical 
shot as thick ductile plates, which will resist a splitting action; 
and the target has yet to be invented which more powerfully 
than a single thick plate resists this tendency to be driven 
right and left by the wedge action of conical shot. 


THE SMYRNA QUAY COMPANY. 

The embankment and quay of the port of Smyrna are at 
length proceeding in earnest. Not only have the political diffi- 
culties been overcome, but the financial. uring the year 1868 
the work had dragged its slow length along, little more being 
eftected but something in the way of preparation. The amount 
now secured, according to the last advices, is the sum of £200,000, 
raised in the present customary way as a debenture loan. It 
will be a novelty to the ordinary observers of Turkish affairs, 
that the amount has been raised in the country, chiefly in Con- 
stantinople, but a small portionin Smyrna. The Ottoman Bank, 
officials of which have a share in the undertaking, is said to have 
taken one-third of the debentures. The only security consists 
of the tolls and dues leviable in the quay itself. The significance 
of this fact is, that besides this £200,00u, sums will be raised for 
other works in Turkey. The Smyrna quay is by no means a 
well-designed undertaking, as it is on too scanty a scale, and is 
rather a land reclamation project than a true city embankment. 
It does not go into deep water enough for the purposes of trade, 
and neglects the drainage requirements of the city. It has been 
peddled with from the commencement. 

Smyrna, a city 200,000 inhabitants, lies, as in the time of 
Strabo, on a flat by the sea-side, and the drains, as in his time, 
have no flow. To make matters worse, a general system of en- 
croachment in the bay has been going on, and this most likely 
has something to do with the shoaling up of the channel, The 
shores being shoal, ships anchor off the city, and trade is carried 
on by lighters, so far as it is not interfered with by a strong day 
wind orbystorms. The Ottoman, Smyrna, and Aidin Railway Co, 
devised piers, only one of which has been executed, and it will 
take alongside a steamer of 2000 tons, but it is so remote from 
the seat of business as to be little frequented. The quay plan 
provides an enclosure wall from near that pier, right along the 
main part of the city, filling in the ground behind, and dividing 
the land between the neighbouring owners and the Quay Com- 
pany, and the front wall is to be used as a landing quay. 

The contract has been let to a Frenchman, and with a view to 
facilitating his operations an arrangement has been made with the 
Ottoman Kailway fora branch to the stone quarries on theirline, and 
which is to be prolonged on the quay. This branch is now ready, 
and although it has not been announced to their 
the sum of £8000 is to be paid for it. It is also expected to benefit 
the railway in other respects. 

One result of the success of the Smyrna Quay loan has been 
to give vigour to other Brgeeta. Two on a large scale, and likely 
to be proceeded with, are the improvement of the two great rivers, 
the Meander and the Hermus, neither of which is of any use for 
navigation, andrenders little service to agri A 
has been alread i 





Havinc investigated geometrically and analytically in our 
last, the case of a girder uniformly loaded upon the top flange, 
we will now consider what. difference is caused in the strains 
upon the various members, by placing the load upon the lower 
flange. The same example is selected for the express purpose of 
affording a ready method of comparison at a glance, and also 
because we have known many instances in which the beginner, 
while quite au fait at taking out the strains upon a structure, 
when the load was distributed in one particular manner, was 
completely at a loss how to proceed when it was arranged upon a 
different system. Referring to Fig. 1, there will be a load of 
5 tons upon each of the apices M, L, K, and H, or 20 tons in all, 
which is an increase of 2°5 tons more than the total weight upon 
the girder, when the load was uniformly distributed over the 
upper flange. In that arrangement 2°5 tons was directly sus- 
tained by the pillar A F, and caused no strain upon the remaining 
members of the girder. Commencing with the diagonal bars, and 
taking the weight placed at M, there are strains of tension in- 
duced upon MD and ME. That upon ME, is balanced by a 
compressive strain of the same amount, from the weight of 5 
tons placed at the corresponding apex at the other side of the 
centre line EN, and the two strains neutralise one another, the 
resultant being equal to zero. This result might also have been 
anticipated from what has been already stated, that in deter- 





mining the strains upon the half girder, it was necessary only to 
4 


of loading was adopted. But a little consideration will 

as the web consists of struts and ties, that is, diagonal bars sub- 
jected to respective strains of compression and tension, and as 
wrought iron is stronger under one of these strains than the 
other, it is the total amount of the strains upon the struts and 
ties separately that must be considered, in order to determine 
to which side economy belongs. With the load upon the upper 
flange the sum of the total compressive and tensile strains 

the diagonal bars of the web are equal to one conten, desta 
the present instance to 46°4 tons. But with the load upon the 
bottom flange, as ia Fig. 1, the sum of the compressive strains is 
equal to 34°8 tons, and the tensile to (92°8—-34'8)=58 tons. As 
iron is weaker under a compressive strain than under a tensile, 
the less the strain upon the struts in a web the better for the 
economy of the structure. With the loading upon the bottom 
flange, therefore, the te strain upon the struts will be a 
minimum, and consequently that upon the ties a maximum. 
The saving effected will therefore depend upon the relative mag- 
nitude of these separate strains. In the comparatively trifling 
example under notice, the actual difference in the amount of 
metal required would be too insignificant to take into account, 
but the general principle holds for larger examples, where the 


saving in metal would be pecthing by Long 
Passing on to the strains upon flanges, there are similar to 
the example when the loading is on the upper flange, two deserip- 
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have regard to the bars situated between the weight and the 
support; consequently, upon this assumption, the strain upon 
ME is known to be equal to cypher. The process of reasoning 








tions of strains being induced, one, G, which may be termed the 
direct, and the other the transferred action of the weights. If the 
| means of connecting the web and flanges 


at M be su to be 


is of course analogous to that employed in the previous case. | a single pin, then M is pushed by the bar E M, and ‘pulled 
To find the strains upon all the bars produced by the action of | D M, the result of both being to bring about the same 





the weight of 5 tons at M, make Ma=5 tons, draw ab parallel | namely, the stretching the central portion of the flange MN. It 
to the bottom flange, to meet the bar D M, produced to b. Then | has been demonstrated that the push of EM, that is, its own 
Mb measured upon the same scale will give the strain upon all | compressive strain, is equal to zero, so that, in the first place, the 
the diagonal bars situated between M and the support at F. | portion of the flange M N is stretched by the action upon the pin 
This strain will be found equal to 5°8 tons, and will be minus or | at M, from the bar DM. This tensile strain is equal to ab=2°9 
plus, that is, tensile or compressive, according as the bars are ties tons, in the triangle of forces Ma 6, the manner of obtaining which 
or struts (the latter are shown in the diagram by thick lines). | has already been shown. Similarly, the remaining triangles, Lab, 
The strain upon A F will not be equal to 5°8 tons, but to 5 tons, Kab, Hab, will give 2°9 tons=ab=tension upon L M, K L and 
as may be seen from the figure by plotting off upon the bar AH | H K, and the sum of these will be the total tension upon M N, 
produced, A b=its own strain =5°8 tons, and drawing ba parallel | from the direction of the load. Consequently this strain= — 
to the top flange, to meet FA produced, Aa=5 tons. Similarly | (29 x 4)= —11°6 tons; that upon L M = —(2‘9 x 3)= —87 
the weight of 5 tons at L, induces alternate strains of tension | tons, and so on for the parts Land H K. Let the strains upon 
and compression upon all the diagonal bar between it and the | the flanges arising from the action of the bars, or by transference, 
support, and the same effect is produced by the respective weight be now calculated, commencing with the bottom flange. The 
at K and H. The sum of the strains gives the total strain upon ' strain upon each of the bars D M and DL, which are pairs, 
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equals Mb=Db=De. Producethe barD L making Lb=De= 
5°8 tons ; draw bc parallel to L C meeting the lower flange in c; 
then Le equal the strain upon L M and MN, resulting from the 


each bar. It is worth noticing here the different manner, in fact, 
the completely opposite manner in which the process of summation 

















=> transference of the weight down the bar D L. The weight being 

Weight at | Bars. ultizaately transferred to the abutments by the bars C K and 
B U, causes strains upon K L and H K, which are all referred to 
EM|MD|DL|LC|CK/KB|BH|HA/AF | the centre and consequent pull upon the parts of the flange 

a toe ties —88) 458|—s9/ 4598/58/45 —54/ +5 |LM and MN to the same extent. The total strain ae 
Bes 66 eh] oc 7 8 .. |—58|-+5-3|—s-8|45-8|—5s| +5 | upon MN from the weight at M, during its passage, so to s " 
ci. ee 9e od rH a —5'8 ate —58| +5 towards the abutment, is equal to the pull at L-+ the pull at K, 
H —53| +5 + the pull at H. Each of these rh pnt equal to a tensile strain 
_ ee Re CS PS BE fc of 5‘8tons, and therefore the total strain upon M N denotes this. 
| 68 | $8 |—a0-6| 4116] —17-4| 417-41 —23-2| 20 | single weight at M= —(3 x 5)=—17'4. Again, the strain 





























upon M N, from the weight at L, by similar reasoning, equals 
9Le=2Ke =2He=(2 X68) =—11.6. That from K=— 
(1+ 5.8)=—523 ; and that from the weight at H = 0-0 tons. 
Summing up, we have the total tensile strain upon MN= 


(4.x 2-9) ++ (6 x 5.8) | = — (116 + 848) = —46°4 toma, 


It will not be necessary to recapitulate the manner in which the 
strains upon the other portion of the flange LM, K L and HK 
are obtained, as they are calculated in precisely the same way 
as in our example in the last article. An inspection of the 


* From the diagram it is easy to deduce that mathematically the strain 
upon any bar may be found as follows:—Let W = the weight at any apex, 
N = number of weights situated between‘jthe given bar and the centre of 
the girder ; @ = angle of inclination of the; bars to the horizon, and 8 = 
strain required. Then, accordingty, 0s the bar is a strut or tie +S = +N 
Xx W X cosee.@, The bar H A has @ total strain upon it by 
calculation of — 23-2 tons. Im this case N = 4, W = 5 tons; coset. 9 
= 11547, and— 8 = — 23°09, which is practically the same result. As the 
girder is uniformly loaded, if L be the distance in feet from the top of the 
bar to the centre of fhe girder, and W* the load per running foot in tons or 


L 
decimals of ton, the eatin may be waite, 4-8 =~ 1% 


of the strains upon the bars and flanges is conducted. In the 
latter they sum up, as it were, from the end of the girder, in the 
former from the centre. Thus the strain upon MD is 
equal to Mb = 68 tons; that upon LC = Mb4Lb= 
2x 58=11°6 tons; that upon K B=M b +L 6+K 5, and so on 
for those upon the bars. In the flanges, for instance, 
the strain upon D E will equal its own strain + that upon A 5 
+ that upon BC + that upon C D; i ing i 
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THE ENGINEER. 











58 
ge 
s 
F 


be readily perceived that the total strain upon 
the acti of the weight of 5 tons at 


M =3be+ab=8x +5 =(17'-4 +2°9) = 20°3 tons. 
Again, the second strain upon it, from the weight at 
L = (2 x 538)= 145 tons. From the weight at K, we 
have a strain of (1°5 x 58) = 87 tons, and from weight 
at H a strain of (0°5 x 58) = 29 tons, Summing up, the total 
ive strain upon D E = (3°5 x 5°8) + (2°5 x 58) + 
(15 x 58) x (05 X 58) = 8 x 58 = 46-4 tons, or exactly 
equal to the strain upon the lower flange. So far as the strains 
u the flanges are concerned, it therefore is of no consequence 
ether the load be uniformly distributed over the top or the 
bottom flange. There are many practical reasons why the lower 
is generally selected as that upon which to place the load ; 

but the choice must depend upon other circumstances than those 
of simple theory, and cannot be decided upon universal prin- 
ciples. It is sometimes advan to have the girders of a 
bridge altogether underneath the level of the rails, so that 
no vertical projection should break the evenness of the platform; 
but the more usual wayis to lay the rails upon cross beams placed 
upon the bottom flange between the main girders. It has been 
shown that the total strain upon the bar AF, is equal to a 
vertical. compression of 20 tons, equal to the whole load upon the 
half girder, and that the strain upon the diagonal bar A H was 
one component of it. The other component is manifestly the 
horizontal strain upon AB, and may be always found by multi- 
plying the half load upon the whole girder, or the vertical strain 


TaBLE II.—Parts of the Flanges. 














Weightsat | AB |BC{|cD|DE FH| HK KL|LM/|MN 
2-9 | 42°9 | 42-9 | 42-9 | —0-0 | —0-0 | —0°0 | —0-0 | 2-9 

0 | 45°8 | +5°3 | +5°8 | —0-0| —5°8 | 5-8 | —5°8 | 5:8 

aM “0 | 40°0 | 45°83 | 15-8 | 0-0 | 0-0 | 53 | —5-8 | —5:8 

0 | 10-0 | 10-0 | 45-3 | —0-0 | —0-0| 0-0 | 5:8 | —5:8 

2-9 | 12-9 | 12-9 | 12-9} —0-0} 0-0| —0-0| —29| —29 

L 0 | 158 | 15-8 | 15-3 | —0-0| —5-3 | 5-8] —5-8 | 5:3 

“0 | +00 | 15-8 | 15:8 | —0-0| 0-0 | 5-3 | —5-8 | —5-8 

-9 | 12-9 | 12-9 | 12-9] ~0-0 | —0-0 | —2-9 | 2-9 | —2-9 

K -0| 458 | 45°83 | 45-8 | —o-0 | —5-8 | —5-3 | 5-8 | 5-3 

H 2-9 | 12-9 | 42-9 | +2-9| —0-0| —2-9| —29] —2-9/ 2-9 
Total .. |-+11°6-+29°0-+-40°6,4-46-4| —0-0 |—20°3|— s4-8|—43-5| 46-4 





























upon AF, by the cotangent of the angle of inclination of the 
bars to the horizon. Thus the cotangent of 60 deg. = 0°57735 
and 0°57735 x 20 = 11°54 tons, or practically the strain upon 
AB, found by geometrical analysis. In Table II. are given the 
results of the action of the different weights, placed at the various 
apices upon the separate parts of the flanges, and the table is so 
arranged that the strains brought upon each portion of the 
upper and lower flanges, by each weight, can be distinctly traced 
without being confused with one another. The strains upon the 
central portion of the flanges may be checked by the method of 
caloulation. The central strain is given by the simple formula— 
aa Wx 40 + 80 

8xD ~ 8x 866 —~ 
which is an approximation sufficiently near for all practical pur- 
poses. With the load situated upon the upper flange in the 
gxample given in our last article, the total strain upon the lower 
was equal to — 464 tons, or precisely the same as that found in 
the present instance in Fig. 1. Although the disposition of the 
load is undoubtedly different, yet the reason of the equality in 
the aggregate strain is easily to be explained. The actual weight 
tending to exert strain upon the lower flange, with the weight at 
top, was 17°5 tons; but in Fig. 1 the actual weight suspended 
from the bottom flange is 20 tons. How, then, is the equality to 
be accounted for? A glance at the diagram will at once point 
out that the weight at H, does not affect the lower flange by any 
transferred strain, and the only action it induces is the pull, 
equal to a 6, the vertical component of which is 2°5 tons. The 
other weights are altogether equal to 15 tons, so that although 
there are 20 tons upon the flange, yet there are only 17°5 really 
affecting it, and thus the strains gre identical with those produced 
in the other example. Not only is the central strain the same, 
but the separate strains upon the parts H K, K L, L M, MN are 
identical with those givenin the table of strains in our last number. 
There are two angles usually selected in practice for the incli- 
nation of the bars in the web to the horizon ; they are 60 deg. 
and 45 deg. respectively. The cases already considered have 
their bars at an angle of 60 deg. It is worth examining a little 
into the effect produced by altering their angle to one of 45 deg., 
keeping every other item constant relating to the span, depth, 
and ratio of uniform loading. In Fig. 2 is represented the same 
girder as in Fig. 1, drawn to a scale of 13°33ft. to one inch, the 
depth being, as before, 8°66ft, The girder is divided by the 
central line A B, and half has the bars inclined at the angle of 
60 deg.,jand the other at that of 45deg. It must be borne 
in mind that in this comparison, both the halves of the girder 
are what is known as the Warren type, that is, they have only 
one series or system of triangulation, and that the lattice or 
type possessing two or more series is that preferred in practice. 
On referring to the figure it will be at once seen that the angle 
of 45 deg. divides the half girder into fewer spaces, and, conse- 
quently, there are but about half the number of bars required. 
On the other hand, the bars are individually rather longer than 
those inclined at the angle of 60 deg., but the total will be less. 
If the total length of all the bars on both halves of the girder 
be measured, that of those inclined at the angle of 60 deg. will 
exceed the length of those at 45 deg. by about the length of 
two and a-half times the ] of one of the former. Mani- 
festly the uniformity of loading of the girder is better ensured 
the arrangement of bars between A and C, but, as has been 
remarked, this object is fully obtained by the introduc- 

tion of two or more series of triangles. Otherwise, the apices 
of the triangles between A, and D, would be too far apart to 
allow of the collection of the weights at them, to be regarded as 
equivalent to an uniform distribution of the loads. The arrange- 
ment of the load upon the apices is shown'in Fig.2. Were 
the weights situated upon the apices of both halves of the 
girder, Hentical, the strains upon the bars would vary as the 


cosect. of the different angles, that is, as ae A strain of a 


ton upon a bar inclined at an angle of 60 deg. would become 
1-22 tons upon one inclined at 45deg. The sum of the strains 
the central part of the flanges will be the same so long as 
span, loading, and depth are constant. This will be apparent 

our next article, where the strains upon a half girder with 
bars inclined at an angle of 45 deg. will be treated in extenso, 





res = 46:2 tons, 
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ECONOMY IN NAVAL ADMINISTRATION. 


Tuat the Government is determined to carry out an 
admirable of economy with the utmost is well- 
known by this time. ‘‘ Take care of the pence, and the gs will 


take care of Semeaives, is = saw ay ago a ee 
instance in no ent more thoroughly thanthe Admiralty. 
pe Eas ny iormed its readers 


informed, now in course of It would have been cir- 
culated long since, but their on receiving the ter’s 
esti found that it was too long, by about twenty to be 


got into four foolscap pages. Another page would have been needed 
to accommodate the extra twenty words, and the manuscript has 
been returned to the drawer for revision. By the circular 
into four ‘pages only, a saving of about £1 10s. in papers Is. in 
composition of type, and aouly Se. ia ink, will effected. 
Although we have not seen the , we are enabled to state its 
general purport, which is as follows :— 

“IT am instructed by the Lords of the Admiralty to call the 
attention of the engi and assistant-engineers of the navy to the 
fact that the pure of coals for her Majesty's ships constitutes 
an important item in the annual expenses of the navy. Their 
Lordships are informed that as much as 4 Ib. of coal are burned 
per indicated horse-power per hour by some engineers, while others 
get the same duty from 3 lb. In the face of the fact that Cornish 
engines burn but 2} lb., and in some instances as little as 2 lb. of 
coal per indicated horse-power per hour, the Lords of the Ad- 
miralty consider that the immense consumption hereinbefore 
referred to, namely, 4 lb. per horse per hour is excessive, and 
they therefore order that in future only 2 lb. per indicated 
horse-power per hour shall be burned. This result, they feel 
confident, will easily be obtained by the engineers of her Majesty’s 
navy if they will but exert thatskill which my Lords feel confident 


they Ss. 

™ My Lords wish it to be understood that 2 lb. horse per hour 
is the maximum consumption which will be allowed in future. 
As a stimulus to deserving engineers, my Lords propose to allowa 
bonus of one halfpenny per 100 tons of coal saved under the new 
regulation, one-half to go to the captain, one-fourth to the 
officer of the ship, and the remaining fourth to the Inspector of 
Machinery afloat. I am further instructed to state that any engineer 
found guilty of a breach of this rule will be dismissed the service. 

‘In futurethecost of allrepairseffected during the first three years 
of the life of an engine shall be defrayed by the engineers in charge. 

‘* The fracture of screw shafts is expressly prohibited. 

“My Lords have been informed that two-bladed propellers answer 
—— all three and four-bladed gun-me’ propellers are 
mmediately—or in the case of ships on foreign stations on the 
first opportunity—to be returned to store, The superfiuous blades 
will then be cut off. These my Lords have ascertained can be sold 
to marine store dealers in any large seaport for 4d. a pound. It is 
unnecessary to point out how large a sum may be returned in this 
way to the Royal Treasury. 

**My Lords absolutely prohibit the present wasteful practice of 


gauges cost but 5s. each, and are exceedingly accurate. 

“* My Lords find that glass water gauge tubes are very liable to 
fracture and very expensive. Their use is, therefore, to be discon- 
tinued. Iron tubes will be substituted in their stead. These 
tubes will be made by the ship’s armourer from old gutter pipes, 
rémoved from buildings about to be pulled down at polwich and 
Deptford Dockyards. 

“ A vacuum of at least thirty inches of mercury is invariably to 
be maintained in all condensers fitted to her Majesty's ships, 
—- Sundays and Christmas Day, when twenty-nine inches 

ce, 


“Stokers are in future to for their own burgoo. 

“Tt has come to the wed ek of my Lords that much capital is 
now uselessly invested in spare pistons and cylinder covers. My 

insist that all this spare gear be at once utilised. By the 
exercise of a little judgment, two pistons can as easily be made to 
work in one cylinder, as two piston rods, now in regular use 
and the spare cover can easily be bolted on outside an existing 
cover. In this way the power of the engines may be augmented 
and coal saved. 

** A split cylinder will not in future be considered a grave defect, 
requiring a ship to go into port; the cylinder can easily be repaired 
with lime and white of egg applied to the broken edges. A 
copy of Mrs. Glass’s cookery book, containing instractions for 
applying this valuable cement, will be supplied to each engineer 
and assistant-engineer on payment of 5s. 2. 

Be me condensers are to be repaired with strips of brown paper 
an , 
“* Blowing off boilers working in conjunction with injection con- 

is expressly prohibited, as much fuel is wasted by this 
reprehensible practice. 

**During the time a ship is under steam the galley fire will not be 
lighted. All cooking must be done in the main boilers, to which 
the ship’s cook must be permitted free access. Much coal will 
thus be saved. 

** Although not strictly a matter of economy, my Lords wish to 
protest against the present reprehensible ice existing, they are 
informed, in nearly every steamship in her Majesty's navy, of 
pumping water into the boilers by the aid of donkeys. A sea life 
cannot possibly be pleasant for the poor animals, and my Lords 
think that, by a little ingenuity, the use of animal power 
might be always dispensed with. The cost of these donkeys is 
excessive, amounting, their Lordships are informed, to as much as 
£100 each ; by dispensing with their aid the navy estimates might 
be materially reduced. 

“* Engineers using quill pens in writing up their engine-room logs 
are requested to return the stumps to store. 

“*The practice of burning fire-bars in order to raise steam quickly 
is prohibited. Iron is a most expensive fuel. The proper duty of 
fire-bars is to support the incandescent coal. They must not them- 
selves be used as fuel. 

“Any engineer found putting tallow into a cylinder will have a 
month’s pay stopped. It is much by my Lords that many 
engineers are so obtuse that they cannot perceive that tallow 
brought in contact with hot metallic surfaces melts, and is expelled 
with the waste steam into the condenser, from which it cannot 
be recovered. 

** All safety-valves are in futurenot only to be locked but bolted. 

“* My Lords, following out the admirable practice inaugurated at 





throwing ashes overboard. All ashes made in the engine-room are 
to be carefully preserved and returned into port, to be forwarded 
by rail to London, where they can be sold for 6d. a ton to brick- 
makers. The ashes can, after the first few days, be stowed in the 
coal bunkers as they become emptied. In order to find room for 
them d the first few hours, an order will be issued to post 
captains commanders, who, acting in accordance with it, will 
place the sea chests of the midshipmen at the disposal of the 
engine-room, The chests to be returned as soon as possible to the 
midshipmen. 

** The midshipmen will retain the keys of their chests, which will 
be delivered unlocked in the engine-room. 

‘*In order to avoid throwing unnecessary work on the engine 
room staff, the chests will be cleaned by the gun room steward. 

‘* While their chests are in use, the midshipmen will keep their 
clothes in bread bags, which will be lent them at a charge of 1s. each. 

** Much paper is now wasted in taking diagrams. By the exercise 
of a little judgment as many as a dozen diagrams may be taken on 
one card. My Lords content themselves with calling the attention 


8 t House, will in future make no allowance for engine- 
room cats. 
** A Manby or other equally efficient rocket apparatus will be 
kept at the disposal of the engineer in charge, in order that he 
may proceed with ease in all states of the weather from one ship 
to another. 

“The cost of this apparatus will be discharged by the ship's 
husband. 

“In conelusion, my Lords order that, on and after a day to be 
named, only one engineer be allowed to every two of her 
Majesty’s ships when at sea. Once an engine is started, it requires 
only to be left to itself. The surgeons in her Majesty’s service, 
being gentlemen of scientific attainments, can easily be instructed 
how to turn the handles necessary to stop the engines in case of 
necessity. In return for the services thus rendered, they will have 
one-fourth of the saving of one halfpenny per 100 tons, before re- 
ferred to in this minute. 

It cannot be doubted but that the rigid enforcement of this 
minute will tend materially to the reduction of the naval esti- 





mates, and we beg to congratulate the authorities of Whitehall on 
the skill and prudence manifested in its preparation. 








THE RADCLIFFE PROCESS. 

In the article on the Radcliffe process which appeared in our last 
impression, a rather serious error occurs in the fourth paragraph of 
the first column, page 98. It is there stated that the weight of the 

mddled ball slab as it came from the steam hammer was 644 lb. 
Tt really weighed 584 1b. The error is due toa slip of the pen, 
by which the weight of the slab was given as 5ecwt. 84 1b. 
Subsequently, hundredweights were turned into pounds, and the 
weight of the slab thus came out 60 lb. too much. The remaining 
figures are quite correct. That an error was present must have 
been seen by our readers, because the apparent waste caused by 
putting aslab for seven minutes into a furnace was 70 lb., which is 
manifestly absurd. The true waste in the furnace was only 10 Ib., 
and this represents the total loss due to re-heating. As this is an 
important point, we reproduce the figures here corrected. 

Time of taking first puddled ball to hammer, 3 30p.m. In four 
minutes and a-half this and seven other balls were welded into a 
slab weighing 5 ewt. 3 qrs., or 584 Ib. ; at 3.35 the slab was placed 
in the re-heating furnace, at 3°41 it was taken out and rolled into 
a plate which lay on the floor ready for shearingat 3.46 p.m. The 
weight of the plate was 574 lb. before shearing, 448 lb. after shearing. 

In the second column, page 98, in the eighth line from the top, 
a misprint of less importance occurs, For ** raised toa waste heat,” 
read “‘ raised to a wash heat.” 

As a commentary on the Radcliffe process, the following facts 


will be found interesting. A great bridge is about to be erected 
over the Mewerdyke, in Holland. We shall describe this structure 
fully at the proper time. Meanwhile it must suffice to state that 
it will be of the lattice type, consisting of fourteen spans of 300ft. 
each. A great quantity of iron will be used in its construction, 
and the competition for the supply of this iron has been very close 
among English, Scotch, French, and Belgian ironmasters. Messrs. 
G. M. Kam, of Delphaven, have succeeded in obtaining the order 
for 3000 tons, all of which will be manufactured at Consett, 
and it has been expressly stipulated that the plates shall be 
made by the Radcliffe process. Messrs. Kam are extensive ship- 
builders, and they have long used Radcliffe plates with such 


| success that they have the utmost confidence in the material. It 


is very gratifying to find that English ironmasters can thus beat 
almost on their own soil their Belgian rivals. Messrs. Losh, 
Wilson, and Bell have obtained the order for the angles and flats. 


| The bridge will be made at Amsterdam by Messrs. Paul von 


Viissengen and Dudock von Heel. 
We append « record of some experiments made recently by Mr. 
Kirkaldy which speak for themselves. The extension of some of 


| the samples is remarkable. In one case a sample, it will be seen, 


stood 32 tons, and stretched 22 per cent. In another the exten- 
sion was 30 per cent, and the breaking strain 27 tons. These re- 
sults are almost unparalleled, and commend the process to every 
engineer and boiler maker in the kingdom. 


Results of Experiments to ascertain the Tensile Strength, §c., of 24 pieces of Iron Plate received from Messrs. The Consett Tron Company. 












































3S Original. Ultimate stress Fracture. | Stress per Extension. 
4 D tot ee . Dun a Appe po 
wey escription. Per squ ference. | rt) a o 
3 . | Area, Total. ps mee an a Size | 3 — - fractured | "3 | Per cent. fracture. 
e | | < |Area. Percent.| area. & 

| Ib. Ito | | ‘Fit 
Cc |tons, Tb. ibrous 
1188 | § plate length 194 ¢°37 | "718 52,840) 73,593 1°81 "32 “579 "139 1°04) 10-4 | light gray. 
1187 do. 197X387 | -729 52,155, 71,543 } 72,089 |g2-2] 1-74-38 574 "155 22:1 92,929 | 1°26 igs} 104 ditto 
T186 do. 1°98 ‘37 | 732 51,960 70,983 1°73><°31 |°536 196 1°62) 16°2 |. ditto 
1191 X cross. | 196-37} °725 46,060 . 1°88X<"34 639 086 0°69 69) ditto 
1189 | X do. 194-36 | 698 43,945, 62,958 > 63,293 [98-2] 1-87X°35 “654/0445| = S4 69,033 0-42) 42} 5:4 | ditto 
1190 xX do. 1°94X°37 | “718 44,770 62,353 1°91X°35 |"663 "050 52) 52) | ditto 
1206 | } plate length! 1°77X"14| -248 17,445) 70,342 1°55X<"12 |"186|-062 112) 112 } ditte 
1192 do. 1°78X°14| “249 16,905 67,891 1°65X°12 °“189/°081 1°03 10°3 ditto 
1198 do. | 1°77X°14 | +248 16,605) 66,955 1°57X*11 |-173/-075 1°23; 12°3 ditto 
1194 do. 1°78X<"14| “249 16,180) 64,980 1°53 "09 /-138'-111 1°43) 143 | ditto 
1199 do. 1°77X‘14 | *248 15,195) 61,270 }60,521 |97-5| 1-58><°11 |-174|-074 30°0 87,920 [I°1l| 11-1 >11°3 | ditto 
1197 do, 1°77X "14 | 248 14,542) 55,846 164X<°12 "051 1°02| 10°2 } ditto 
1193 do. =| 1°77 15 | 265 15,082) 56,913 1°63X"10 102 | | 110 11-0 ditto 
1196 do. } 1°78X"14 | 249 13,705) 55,040 1°59X°*10 "000 | | 148 143 ditto 
1195 do. | 177K "14 | “248 12,612) 50,451 1°68X°11 “063 0°62) 62 ditto 
1207 X cross, | 1°78X°*15| ‘267 18,030) 67,528 1°70X°13 046) 0°66) 6°6) ditto 
1205 xX do. | 1-78-16 | *285 18,874 64,470 1°68X"14 "050 095 95} ditto 
1201 xX do. | 178X 14 | 249 15,075) 60,542 1-71X"13 ‘027 | 063 63) ditto 
1204 X% do. | 1°78X"14| “249 14,884; 59,775 1:74X°13 |-226 /-023 | 0°51 51] ditto 
1202| X do. | 1°77X'16| “283 16,864) 59,590 }59,163 |26-4| 1-71X° 027>; 127 68,060 052) 52> 58 ditto 
1208 xX: do, | 2:78X "214 “249 14,422) 57,920 1° ‘hk 42 42 ditto 
1208 X do, | 1°78X-16| +285 16,494) 57,873 171x'14 10°56 56 ditto 
1200} xX do. 1°78X 16 | *285 15,116) 53,038 1°74X ‘15 0°35, 35 ditto 
1206 xX do. | 1-78x"14 “249 19,650) 51,630, 172X "12 | 0°62) 62) j ditto 














The above were tested as received and without being heated and —z~ Groros Parker Brpper, 
AVID 


minster, 8. W, 


., C.E., 28, Great Georgo-street, West- 
KirkaLpy, The Grove, Southwark-street, 8.E., 14th October, 1868, 
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RECENT LECTURES AT THE ROYAL 
INSTITUTION, 
Jan, 287H.—THE SIMPLEST ANIMAL Forms. 


Proressor T. Rupert Jones, F.G.S., in his closing lecture upon 
the above subject, devoted most of his attention to the Foramini- 
fera. He narrated how these minute ee organisms are 
covered with a delicate shell of carbonate lime, resembling a 
number of prisms interlacing each other, and full of small 
The shell is usually translucent, and through some of its larger 
holes the animal often protrudes sarcodic filaments, These minute 
organisms have lived in all ages; they have been found in the most 
ancient rocks containing any vestige of arimal life, whilst their 
remains have done infinitely more than those of man to lay the 
foundations of the earth, and to build up islands and continents. 


JAN, 29TH.—THE FLAMBOYANT ARCHITECTURE OF THE VALLEY OF 
THE SOMME. 

Mr. John Ruskin, in a Friday evening lecture upon the above 
subject, said that his object in — the locality of the Valley 
of the Somme under the notice of the al Institution, was that 
it containéd the r ins of the last vestiges of Gothic architec- 
ture which he had been able to find in Europe. Gothic architec- 
ture lived only for about 300 —_ : it began its career about the 
year 1200, and after its short life came to the Valley of the Somme 
to die. He wished to inquire why the Gothic died out? 
Did it die from faults of its own, or because other ge 
were better? The Valley of the Somme consists of a 
natural cutting through the chalk, the bottom and sides 
of the valley, with the high undulating lands beyond, being 
of a highly beautiful nature, rich in pasture, wild flowers, 
woods, trees, villages and churches. The latter are principally 
of flamboyant or “‘ flame-like” architecture, full of minute intricate 
carving, and loose fluttering lines. Mr. Ruskin called attention to 
a drawing of a flamboyant specimen of architecture, and said that 
it was evident at a glance that neither Michael Angelo nor the man 
who built Stonehenge could have done sucha — of work as that. 
It could not have been done by Bill Sykes, Fagin, or the Artful 
Dodger himself; in short, nobody else but the man who did it 
could have done it, for in architecture the spirit of the artist is 
stamped upon his work. A foolish man will build foolishly, and a 
wise man will build wisely. When a building is too ornamental, 
the builder was a vain man; and when it is too plain, the builder 
was too stupid, or’ idle, or contemptible, In free and warlike 
times, men erect strong and’ massive buildings, but after- 
wards, when peaceful arts and home virtues come to be 
cultivated, the buildings will be ornamented with organic 
forms; lastly comes luxury, and then ‘‘all is over.” The first 
Gothic was plain, with perhaps a little carving at the edges; next, 
in its prime, the surface was moderately ornamented with organic 
forms full of life and beauty; and, lastly, the whole surface was 
deeply chipped away into intricate organic designs, looking at a 
distance like white lace with a black background, and this was the 
chief fault of the flamboyant style. There is nothing in it to 
appeal to valour, or honour, or sense of beauty, but it is loose, and 
wanton, and fluttering, full of a wild melody, It speaks of heart- 
less, unnatural times, when people lived viciously, and looked 
forward with fear to death and to the physical hell of the old 
Scandinavian religion. Such times produced in other branches of 
art such fantastical pictures as those by Albert Durer, and gave 
birth to Holbein’s painting of the ‘“‘Dance of Death.” For a 
nation to possess good architecture, the master mason must be a 
pure and noble man, not too highly paid, for it is the greatest glory 
of arulerto be poor. In studying history it is a safe rule to follow 
that when the rulers are poor the nation is strong, and that when 
they are rich the country is weak. When Rome was in the height 
of its glory the consuls had to be buried at the public expense. 
There should also be a common wealth and a common pride among 
the people, and the architecture should fairly represent the whole 
nation. It is not right to erect luxurious dwellings for the rich 
till beautiful and comfortable homes have been made for the poor; 
and he wished that in these days men would leave off carrying 
lighted candles by daylight, but warm and light the dark homes 
of poverty. The best temples they could build would be such as 
keep the wind and cold from suffering human bodies, At the 
present time, notwithstanding all the millions spent on the poor 
in London, pauperism is fast on the increase, and the money spent 
to relieve the distress is not given in charitable aid, but it is a fine 
paid by the rich for their neglect of the poor. He had no objec- 
tion to happiness and luxury when everybody is happy and 
luxurious ; and when that time comes there would be no harm in 
carving a glorious flamboyant dragon over every poor man’s door. 


JaN. 30.—HYDROGEN AND ITS ANALOGUES, 


Dr. William Odling, F.R.S., said that in the “ transpiration” of 
ases, thatis tosay, their passage through capillary orifices or tubes, it 
oes not matter of what substance the tube is made, since whatever 

the substance ne: the same quantity of any one gas will passin 
the same time, all other conditions being equal. This probably 
arises from the fact that a still layer of the gas always lines the 
sides of the tube, so that the moving portion does nut actually 
come into contact with the hard surface. Each gas has its own 
rate of transpiration, hydrogen travelling through the orifices 
much more rapidly than oxygen. If the two gases be mixed, the 
rate of transpiration will not be that of the mean between the 
two gases, but the rapid hydrogen will impress its rate upon the 
slow oxygen, a fact which at present is quite inexplicable. When 
the capillary tubes are very small indeed, gases diffuse through 
them at entirely different rates, which rates are inversely as the 
square roots of the specific gravity of the gases. When hydrogen 
diffuses into air, it travels at the same relative rate as into a 
vacuum, but not at the same real rate; whenever one gas diffuses 
into another, there is jreciprocal action; and when four parts of 
hydrogen diffuse into air, one part of air will diffuse into hydrogen, 
so that there is an effective pull of three volumes of hydrogen. To 
show this diffusion, Dr. Odling took six long clay tobacco-pipe 
stems, and connected them together at the ends with joints of 
black india-rubber tubing. He then decomposed water in a small 
flask, by means of an electrical current, and allowed the explosive 
mixture of oxygen and hydrogen to pass along the bore of the 
pipes, The hydrogen all diffused out through the substance of 
the clay, whilst one-fourth its bulk of common air diffused in- 
wards, Nothing, therefore, was delivered at the further end of 
the pipes but a non-explosive mixture of oxygen and common 
air. He then held up a long glass tube with a bulb at the end, 
and asked the listeners to assume the globe to be a cell of the 
lungs, which, in ding and contracting, causes air to flow 
backwards and forwards through the tube. This explains the 
mechanical action of the jung, and it is believed that they take 
up oxygen from the air by diffusion. Ether will diffuse more 
to hydrogen than into air. Gases will also pass through 

er and porous septa; they will pass through 
cold, soft, colloid substances, such as india-rubber, albumen, and 











some of the metals, but the rate of passage is in altogether 
different. The following are the rates of a gases through 
different substances. Column one shows the rates of i 
through cap’ tubes ; column two shows the rates of 
through porous ; and column three gives the rates of 
passage t h india-rubber :— 
Rates of the Passage of Gases through Diaphragms. 
Gases. Specific gravity. One. Two, Three. 

H 7 2° 1 + 

HC 8 13 i3 21 

Ny 14 11 10 10 

Oo. 16 10 9 25 

cé, 22 14 8 13 














to the specific gravities of the gases. The lecturer here exhibited 


thearrangemen’ 

pomp ee Doves Gog be 
glass jar placed 

late of water B. The 
dittle jar D ‘was 
before the lecture filled 
with carbonic acid gas, 
and the mouth of this 
jar was then closed 
with a thin film of 
india-rubber. The 


= 





= more than the 
anne tly the fla 
col y the 

a of india-rubber was 

= , ™ pressed inwards, as 
shown at E in the engraving. He said that, as shown in the fore- 
going table, oxygen passes through india-rubber much more 
rapidly than ni‘ , 80 that to some extent it is possible to sepa- 
rate —_ by method. 

Dr. ing’s next experiment was made by the aid of a new 
Spengel pump, showing much cleverness of construction. The 
original pump, which was 
descri! in these pages 
soon after its invention, 
was liable to the defect 
that if inattention thé 
supply of mercury in the 
funnel ran itself completely 
out, air at once found its 
way into the apparatue, 
and destroyed the vacuum. 
Another defect was that 
bubbles of air in the mer- 
cury would rise upwards in 
the long tube, and make }j 
the vacuum less perfect. | 
How these defects have 
been overcome may be ex- 
plained 7 the aid of the | 






cut. In this cut A is the 
glass funnel with its supply 
of me , Supported upon 


the w m stand B, B. 
The connecting tube D is 
of black French india- 
rubber, bit by a screw clip, 
which regulates the rate of }i}) 
fall of the mercury from the | 
funnel. The level of the 
mercury in this tube is |, 
shown at E, and any 
bubbles of air from the 
metal escape upwards, enter 
the external atmosphere by 
the tube F, which has a 
very fine opening, in order 
not to admit dust. H is 
another tube with a similar 
opening, also intended to 
facilitate the escape of air 
from the mercury. The 
level of the mercury in 
E and H is always the 
same, but when the pump 
is in action the metal 
always reaches the top of 
the tube K, K, because the 
vacuum acts upon this part 
of the three-legged inverted 
syphon K, E, H; or, in 
other words, K, H is an 
U-tube, with the pressure 
of the atmosphere acting & : 
upon the leg H, but removed r — - 

from the leg K. Another glass tube M, M, has a bore less than 
one-eighth of an inch in diameter, and is the pumping part of the 
apparatus. Each drop of mercury falling through this tube acts 
as a piston, and pushes a longer or shorter column of air or gas 
before it, which then escapes by bubbling up through the vessel of 
mercury at the bottom of the tube, where it may be collected. As 
each drop of mercury falls from the funnel A, the equilibrium of 
the mercury in the tubes is disturbed; so another drop of mercury 
falls at N. The tube P leads to the vessel to be exhausted of air. 
A little examination will show that this is in pce as great an 
improvement on the old Sprengel pumpas theold Sprengel pump was 
upon the common air-pump. At the same time, as the instrument 
shown in the engraving is all made of glass, it is excessively fragile, 
and in great danger of being broken every time it is moved. It 
would be an improvement either to let all the tubes into grooves 
in a solid beam of well-seasoned wood, with a cover for protection, 
or to make most of the tubes of a metal not acted upon by mer- 
cury. Such a pump would be a very simple and useful philosophi- 
cal instrument. 

_Dr. Odling then affixed to the pump the bag of india-rubber 
silk R, which bag contained nothing but a flat piece of a to 
keep its sides from touching. Upon exhausting the air, diffusion 
from the outside atmosphere took place through theindia-rubber, but 
as the oxygen more rapidly than the nitrogen, the bubbles 
delivered by the pump became very rich in oxygen. Ordinary air 
contains 21 percent. of oxygen and 79per cent, of nitrogen ; but after 
passing through the india-rubber the rtions were 40 per cent. 
oxygen and 60 per cent. nitrog The fect said that when a 
piece of the lung of the pig is tied to the Sprengel pump, the air 
which through is richer in oxygen than in nitrogen. Every 
gas in its passage through a septum its own 5 rate, and 
when one gas passes into another gas the rate is Those 
rates are in some cases governed, as already stated, — densities 
of the gases, and the p star ny according to the latest and best 
authorities, are as given in the following table :— 


Densities of Gases and Vapowrs. 























Density. Density. Equal vol. 
Name of gas or vapour. Hydgn scale| Air scale. | Symbol. 
nn apa ee ee 1 "069 
MEMBER BOB ce ce ce cs cbn 00 8 “657 ic 
Ammonia... 20 cc cc co. 00 85 “590 H,N 
Seetiise Ge 00 co 66 seve 9 “623 ~ 
ONES 05 66: gea07r ek 10 - H 
TE Ub 36 66. sab. sential 135 “047 HCN 
Carbonic oxide .. .. 4. “968 co 
oo ye 0G,\,08 ob-ab 14 { po * 
SERS te as 4 Co 
se pe 60 -00 60 1-075 C. 
Nitrieoxide «2 6. 2 ot 15 {ims vo" 
x! ih ere ay ae 16 . 
Sulphydric 3, 3, [°° 17 1-191 H,8 
M wae 0 be. os 18°25 1°247 HCl 
a oxide... .. 1. «. 22 { 1°527 N,O 
bos dienes 6a ih 1°529 co 
ERY PLOTS gi 26 1°806 CN, 
“dd ee a6. wes. be 32 237 ~(C, 80, 
ae. ee a. cae Ode ike 35°5 2°470 Cl. 
Carbon sulphur .., .. 4. os 38 2°644 c 





Thus the rates of passage throug! india-rubber bear no relation 

















The lecturer closed by showing the diffusion of liquids into each 





lated to elevate the moral tone of the observer, it is deplorable to 
see representations of a little with the toothache, or an ugly 
old crone mending her drunken husband’s trousers; the works 

are all the more aggravating because they are often so very beau- 


Venus, of no interest to the public and not calculated to do any 
os He was happy to say that he hadnever perpetrated a Venus, 

ut, with shame, must plead guilty toa Diana. The first work he 
ever sold was a woman with very little clothing, and a spear in her 
hand, so he called it Diana, though he knew no wore about Diana 
than he did about Czesar. 





THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


THE monthly meeting of members on Saturday, the 6th instant, 
was very well attended, the chair being filled by Mr. Newton, of 
the Mint, president. Prior to the main business of the evening— 
that of paper reading—several new members were elected and 
proposed. Among the former was James M. Napier, Esq., of 
Lambeth, who contributed at the same time a donation of twenty 
guineas to the superannuation fund of the institution. 

The paper read on the occasion was entitled ‘‘ The Epicycloidal 
ibe produntion of ‘ie. Lalo, who kad ese poogeted Ghazesee and 
the uction of Mr, who i an 
models for its illustration, The author, after demonstrating the 
prams Bek sometimes the beaten track of our engineer- 
ing p and exploring new fields wherein to exercise our 
own inventive and constructive skill, remarked upon the defects of 
existing marine engines as used in screw propulsion. ‘“‘The 
modern short-stroked horizontal screw engine,” said Mr. Laird, 
“owes its shortcomings to the desire to pack the whole machine 
into the smallest possible compass, That engine, however, is the 
best which, with a given total length, has the longest connecting- 
rod. The disadvantages of the short connecting-rod may be com- 
—— as hed :—Ist, er ee produced - gee 
augmen rubbi pressure 0 e guide pieces; 2nd, a 
certain amount ‘a increased friction on the joint-pin be- 
tween the piston and connecting-rod ; 3rd, increased friction 
at the crank shaft i due to the alternate lift and down 
pressure upon the shaft. 4th, and most important of all, perhaps, 
is the irregularity of motion induced by two violent pressures 
succeeding each other at short intervals, and the long pause inter- 
vening when the force is very small, * * * 

In the epicycloidal engine two cylinders of rather unusual length 
are placed on either side, and lel to the screw shaft. To the 
ends of the piston-rods guide-blocks or ny ee are — or other- 
wise sec Two Dope pass through the blocks, and these carry 
friction rollers with V edges. The rollers work into epicycloidal 
grooves, cut on the circumference of a barrel, and thus 
communicate to the latter a rotatory motion. The 
communicates motion to the screw t and propeller. 
The object is to create on the face of the barrel such a 
curve as would give the action of the crank transmitted to the 
travel of the piston. In order to obtain this end the circumference 
of the barrel was divided into a given number of ng say, 12, 
and half its length into 144, or the square of 12. en, starting 
from the middle with 2 on the circumference, and drawing a line 
to 4 on the half length—from 3 to 9, 4 to 16, 5 to 25, and so on 
till prey 12 to 144—a etrical curve such as that seen on 
the model [model exhibited] was obtained. The alternate action of 
the friction rollersinto the grooves give the required rotatory motion.” 
The author of the entered further into the peculiarities of 
the construction of the engine, but probably its principle will be 
comprehended from the foregoing observations. In conclusion, Mr. 
Laird enumerated what he considered to be its practical advan- 
tages. They were as follow:—Economy of steam, more steady and 
equable motion, reduced strain on the bearings, and consequently 
less friction, and lastly, simplicity of mechanism. e merit of 
as the idea of such an invention was due to Captain 
Ashe, R.N. 

the discussion which followed, Mr. Irvine remarked that 
he f the rollers would wear very rapidly, and that he dreaded 
the evil of back lash. Mr. Stabler defended the crank from the 
attacks made upon it. Mr. Ives ii ed that the friction rollers 
might be more advantageously applied than as shown in the model. 
Mr. Jansen considered the ine to be a modification of a similar 
contrivance invented by hi: many years since. Other members 
objected to some one or other of the arrangements. Mr. Laird 
having replied, the chairman, in pas the customary vote of 
thanks, remar that it would be difficult for the author of 
the paper to have found a more practical or outspol 
audience in the metropolis than he had met that night. He 
must not be di however, for it was the habit 
of Foremen neers to express their yiews on mechanical points 
with great freedom. Many inventors had had to run the gauntlet 
of criticism before their schemes had been received and 
adopted, and for himself, 
that objections, conscientiously entertained, should be enunciated 
freely. had all been instructed by the evening’s proceedings, 
and Mr. Laird would probably think over the various theories, 
favourable and adverse, advanced during the sitting, and accept or 
- x te ne the nie yy chairman expressed that 
ing the p exp’ a hope 
the ordinary members would be present at the anniversary 
festival on the 13th, and that their wives or sweethearts would 
he ladies’ gallery with their presence on that occasion. 








Sour KeEnstncton MuseuM.—Visitors during the week 
ending 6th February, 1869.—On eon Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., —, 4,828 ; a emp nee 

3024 ; on Wednesday, Thursday, and Friday (admission 

.), from 10 a.m. till 4 p.m., Museum, 1810 ; Meyrick and other 

210; total, 19, Average of ing week in 
home 9768. Total from the opening of the Museum, 
y . 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 
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HENRY WILLIAM G ia "Genet St. Heke, Lewey “Tmproved 

“apparatus fr and motive '—3rd December, 1868. 

. JOHN HENRY JOHNSON, ¥ ion, “A new mode 

of and diseases.”—A comm' from Maurice 
Howell Utley, Montreal, Quebec.—4th December, 1868. 

3867. GzonGs HADFIELD, L ter, the manufacture of 

Pe te? December, 1868. idtee sie 

7” ? 

London, “An improved combined boat and carriage o sdecigned for toe on 

either land or water, and in ."— A communi- 


3945. ELLs B “ Certain improve- 
ments in or applieable to —— ", 

24. Louis HANNART, King-street, Clerkenwell, London, ‘‘ Improvements in 
the manufacture of types and dyes, and in the apparatus for such manu- 
facture. 

34. DONALD NICOLL, Cornhill, London, “Improvements in ne bee her 

5” Chgeibetheegrapeamgede of materials for same.”—5th 
January 
63, THowAs BUCHAN myeeetingien, BS. “An improved 


SYDsERFF, Ruchla' 
ballot-votin ss 
75. PAEDunRIo® NEWTON GISBORNE, ay, 1809 Strand, London, and poaaees 
ALLMAN, Ampthill-square. yon * Certain improved apparatus to be 
a on ya ™ and for the like purposes.”—1l1th 


January, \ 
118. ALEXANDER MELVILLE CLARK, pe nd ,London, “* Improve- 
ments in breech-loading fire-arms an "A communication 
= Jules Félix Gévelot, Boulevart ‘oe “- Paris.—i4th January, 


1 

120. Henny Lewis HARRis, Somerset-street, Aldgate, London, ‘‘ Improve- 
ments in the construction and manufacture of packing-cases, boxes, and 
trunks.”—15th January, 1869. 

= JOHN LOADER and WILLIAM HENRY CHILD, Finsbury, ‘“‘ Improvements 


steam boilers.” 
“ue aaa BARNETT PHILLIPS, Queen-square, London, ‘‘ Improvements 
metals or or alloys fac similes of works of art, and 
designs in relief and pry composed of metals, wood, gems, wax, and 
and also o! cog wheels, bearings, and other parts of 


mach —16th , ng 
163. JouN HENRY JOHNSON, Lincoln’ 's-inn-fields, London, ‘‘ Improvements 
in the of ks and other like articles, and in the kilns and appa- 


ratus employed therein.” ar communication from 
Philadelphia, Pennsylvania, U.S.—18th January, 1869. 

177. —— ARTHUR CROW, Newcastle-on- -Tyne, ‘“‘ Improvements in radial 
an 


ig mac’ 
179. PREDERICE ARTHUR Pager, York-buildings, Adelphi, London, “Im- 
provements in the construction and arrangement of steam boilers, and in 
furnac: cation from 


Henry Wright Adams, 


their es, grates, and flues.”"—A communi Franz Morth, 


Vienna, Austria. 

183. EDWARD BARCROFT, Rawienstall, Lancashire, “Improvements in the 
construction of cocks, taps, or valves for controlling the flow of water or 
other liquids.” - 

o~ 


| 231. EDMUND HARTLEY, O 


an uni- 
ray Serr ea ye 


Shapes. in looms for 








3011. Davip CaicuTox, WiLiiAM ee. and DUNCAN CRIGHTON, 
Manch “Tmpr in looms for ‘4 

3015. ABNER Derbyshize, * In in chairs, cages, 
or hoists, used in shafts, or lifts, and in the cdieus oe 


d therein.” —1\st October, 1868. 





Woking, Surrey, “ Impr its in 
in collar studs 


233. Hunny Downs Bowrss, Ripley, 
of wheaten flour. 
233. © Waeau dome GREEN, Birmingham, “I 


or shirt studs, sleeve and 
234. JOHN a _ SAMUEL ROBERTS, Westbromwich, Staffordshire, 
bs the manufacture of moulds for , and in ma- 
GS aspuaies tobe ambied ia Gn oat "= 25th 


1869, 

298. COLL COLLINGWOOD LINDSAY Woop, Howlish Hall, Bishop Auckland, 
Newcastle-on-Tyne, Northumberland, 
** Improvements in 
gf Ef Ryman 
mprovements ig ¥ prove- 
ments are also spoicalefo the wupporting and fixing of th the windows of 

railway and other carriages and suspended d: 
238. JOHN DEVONSHIRE ELLs, Sheffield, ‘‘ An improved = am of relling 


armour 

239. JOHN Wison, JAMES WILSON, jun., and GEORGES CRYER, Cross Hills, 
Kildwick, Yorkshire, “Improvements in machinery for preparing, draw- 
ing, and ‘ing wool, cotton, and other fibres. 

240. JOHN MILLA Cambridge-road, London, “Improvements in the manu- 


facture of pes.” 

241. ft... WILson, Poppleton, Yorkshire, “‘ Improvements in machinery for 
8 

243. Witaa “Rosset LAKE, South ts Chancery-lane, 
London, ‘‘Improvements in Ventilating apparatus.”—A communication 
from Henry Howard, St. John’s, Canada. 


hnilal 





3019, GEoRrGe HOLoRort and and WILLIAM NATHAN D. “* Cer- 
tin fen . ACK, Manchester, “‘ Cer 


provements in steam 

3022. ALPHONSE MOXSNERGUE, Boulevart Bonne Nouvelle, Paris, “An 
improved kiln for burning clay, lime, plaster, and other materials.” 

3023. NICHOLAS we RM Germans, Cornwall, ‘‘Improvements in 


3025. — t B. Nottingham, 
eN BATES, and WILLIAM ey Radford, Not- 
tinghamshire, “I in the of lace made 
tet = twist lace machines.” nat bobbin 
LINTON EDGCUMBE BROOMAN, Fieet-street, London, “Im 
fatty matters, in order to harden hon ant eion 
f candles, soap, and other uses.”—A communication 
from Mathias Paraf-Javal and Eugene Paraf-Javal, Thann, France. 
3027. THOMAS COOKE PARSONS, jun., Bristol, “ Improvements in skates.” — 
2nd October, 1868. 
3029. ZAOCHEUS SHRIMPTON, Redditch, Worcestershire, 
in pass or putting up needles for 


3030. JaMEs BAKER, Liverpool, ‘Improvements in apparatus for rem: 
— a the bottoms ain steel, iene 


4 us Hoouas Castle-street, Liverpool, ‘An improved mode of re- 

bone black after it has been exhausted by sugar refining or other 

pune 4 ”—Partly a communication from Laurence Ried, 
lew York 





“ lmprovements 
sale, and in cases or receptacles for 





244. ALFRED VINCENT NEWTON, Chancery-lane, London, “ I its in 
mach: for cutting veneers.”—A communication from Jobn Nash 
Lyman, John Abraham Squires, and Miles Aretus Lyman, New York, U.S. 

245. HENRY LAW, Essex-street, Strand, London, “‘ Improvements in appa- 

- kn metal and other pipes, and for attaching cocks 


246. CLAUDIO GIL, Boalovart des Capucines, Paris, ‘‘ Improvements in the 
manufacture of sugar.” —26th January, 1869. 

247. CHARLES FRENCH, Omega-terrace, 'Blandford-square, London, “ Im- 
provements in means or apparatus for intercommunication on railway 


3034. EDWARD ALFRED Cowrsr, Great George-street, Westminster, “‘ Im- 
in the ture of iron and steel, and in the apparatus and 
materials used for that purpose.”—3rd October, 1868. 


3089. CHARLES FRANCOIS GALAND, Liége, Belgium, and ALFRED SomMen- 
= Birmingham, ‘‘ Improvements in repeating fire-arms.”—5th_ October, 


sess. = RICHARDSON WIGHAM, Albany House, Monkstown, Dublin, 
Ireland, ‘‘ Improvements in illuminating light-houses, and in apparatus 
employed for that purpose, which is also app to the fi of 
illuminating gas generally.” 

3044. GEORGE GRAVELEY, oO Middlesex, ‘‘Improvements in steam 
pumps and other engines actuated by steam or other motive fluid, and in 








248. COLIN ~—— ones, —— “ Improvements in hi 
apparatus for s' gas flames.” 
249, THOMAS ~~ ER, Preston, Lancashire, “Improvements in the 
— sheet-metal rollers and in the machinery employed 
ere: 


251. James TAYLOR, Britannia Works, Birkenhead, Cheshire, “‘ Improve- 
ments in machinery or apparatus for propelling ships, also partly applicable 
as hoisting tackle and for other 

252. THOMAS VAUGHAN, je yy Yorkshire, and JOHN 
Watt Situ, M st in treating smoke and soot for 
the preparation of an article of commerce therefrom.” 

254. JAMES PoxTEOUS, Edinburgh, and HENRY G1BSON, Musselburgh, Mid- 
lothian, N.B., “‘ Improvements in the manufacture of tobacco and in the 
machinery or ‘apparatus employed therefor.” 

255. THOMAS BROWN, Newgate-street, London, ‘Improvements in liquid 
discharging apparatus for extinguishing fire and other purposes, and in the 
means for generating gas within such Soe ”—A communication from 
William Lincoln, Boston, Massachusetts, 

256. JOHN HENRY JOHNSON, Lincoln's-inn- fickis, London, ‘‘ Improvements 
in keys or wedges to be employed in the permanent way of railways, and 
for other like A communication from Theodore Despaiu, Paris. 

257. ROBERT GiRgpwoop, Edinburgh, Midlothian, N.B., “ Improvements in 
envelopes and in bags such as are used for transmitting sam 

7 ee — PRENTICE, Stowmarket, Suffolk, “ Improvements in 


y or 








185. Mason JOHNSTON MATTHEWS, Glasgow, Lanarkshire, N.B., 
ments in harmoniums.” 
187. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
ion a "=A communi- 
“ a in locomotives and other railway carriages.” — 20th January, 
ro. Jom WILLIAM W1180N, Barnsley, Yorkshire, ‘‘ Improvements in steam 
ers. 


195. CHARLES JOHN CHUBB, Endsleigh-street, ear ngs meg London, 
“Improvements = ar for boring holes in coal, hard 


196. THOMAS Cunisrorun Lewis, Shepherd’s-lane, Brixton, Surrey, “‘ Im- 
provements in 
197. CHARLES (re GUMPEL, Leicester-square, London, 





“ Improve- 
ments applicable to keyhole plates and « escutcheons.”” 
199. WILLIAM ROBERT LAKE, 8S buildi Chancery- “lane, 
London, ‘“‘An improved apparatus for shearing animals and skins.” 


. ” geormnene from Edwards Henry Rawlings, Paris.— 21st January, 
200. RICHARD BAXENDEN and JOsEPH HEALD, Chorley, Lancashire, ‘‘ Im- 
vements in looms for weaving.” 
201. ALBERT BERWICK CUNNINGHAM, Woolwich, ‘“ a patnmnomengh in appa- 
ratus for throwing horses and other cattle for veterinary P 
= BRYCE ( cong Branthwaite, Cum “Improvements in "apparatus 
and 


signalling between passengers, 
p Be and , of railway trains.” 

‘0?, MATTHEW TILDESLEY, Willenhall, Staffordshire, haben npiorn or 
a in the manufacture of the annealing cans in annealing 
sheet iron.” 

204. JOHN WILKINS, Nottingham, “Improvements in the manufacture of 
1 and knitted fabrics.” 

205. JOHN SPEIGHT, JOHN EDWARD BURTON, and EDWARD BROOKE, Brad- 
ford, Yorkshire, ‘‘ Improvements in machinery or apparatus for spinning, 
twisting, or doubling and roving wool or other fibrous substances.” 

206. ARTHUR MAw, Benthall Works, near Broseley, Salop, ** Improve- 
ments in the construction or moulds for moulding china, earthenware, or 

pottery.” 

208. THOMAS COOK, Old Kent-road, 5: , and JOHN WATSON, Victoria- 
chambers, Westminster, “ Improvements n the mode of and apparatus for 
producing and applying motive power, also applicable for measuring the 
flow of gas and other fluids. 

209, JAMES Woop HORSFIELD and JosEPH Woop HORSFIELD, Vulcan [ron- 
works, Yorkshire, ‘‘ Improvements in steam boilers.” 

210. WILLIAM EDWARD Gepes, Wellington-street, Strand, London, ‘‘ Im- 

in hines for cutting into slate in quarries, applicable also to 
machines for cutting in coal pits, mines, and stone quarries.”—A com- 
munication from Joseph Debry, Faubourg st. Martin, Paris. 

211. WILLIAM DENNIS, Aldermanbury, London, “ Improvements in letter- 
boxes, letter pillars, and such like depositories.” 

212. wR ws URGESS, Newgate-street, London, ‘‘ Improvements in mincing 


a3. J fun BEATTIE, wr ary Surrey, ‘‘ Improvements in buffing apparatus 
for railway 22nd January, 1869. 
214. Joun ‘MILLWARD, “Birmingham, 








, 
“‘ Improvements in machines for 
quarrying and sawing stone or minerals.”—A communication from Curtis 
Sem Luce and W Green, —— Vermont, U.S., and 
Cyrenius Metcalf W' nh egg Vermont, U 
215. JOHN OrTTON, Cour! or See saan gal Surrey, “Improve- 
of steam to the me pa of locomotive 
steam cine by by means of the reversing and regulator 
—A- eee aes William Aspley Robinson, Hamilton, Ontario, 


6. EDWARD Sons, Sheffield, ‘‘Improved means for communicating 
x passengers, and oe upon railway trains.” 

237. WILLIAM pang Halstead, Essex, and — Honseatt, Bulford 
Mills, near Wi » Essex, “ Impr jing millstones, and in 
apparatus to be used therefor.” 

218. LovIs JOHN CROSSLEY and RICHARD HANSON, joo Yorkshire, 
‘Improvements in the means used in steaming 





219. — HENRY MURDOOR, Staple-inn, ie my * SSmpro rovements in the 
smelting of , and in apparatus to be used therein.” — A communica- 
as from John Dixon, Kapunda, Australia. 
BENJAMIN THOMAS 


MOUNTAIN, RICHMOND, and GEORGE DUFFIELD, 
Leeds, Yorkshire, “ Improved appliances to be used in the manufacture of 
an 
221. JOHN DINSDALE, hae er Yorkshire, ‘“‘ Improvements in spinning and 
twisting mach’ hinery.”— 2rd January, 1869. 3 * 
223, WILLIAM ro mee then aa New York, U.S., ‘‘ Improvements in 


"compositions resem resem 

—— Tosmnveiem Bus St. A 
and gr ag. Renfrew, 
or apparatus to be aplqel tr betitts textile or 


221. ib g ane EDGCUMBE BROOMAN, Fleet-stree| street, London, ‘‘ Improvements in 
Se cunsirastion of cocks or valves.” '—A communication from Felix 


228. WILLiaM EDWARD NEWTON, Chancery-lane, London, “Improvements 
in machinery for omens and forming articles of sheet metal.”—A com- 





munication from William Dakin Grimshaw, Newark, New Jersey, 
— st Illinois, and John Breckenridge Pea- 

ew 8. 
AMES ‘Manchester, ‘Improvements in ‘the production of tapes 


or ladders for Venetian blinds.” 
230, ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ An improvement 





259. JAMES cumam, ‘Birmingham, “Improvements in the manufacture of 
knives for cutting out the soles of boots and shoes.” 

260. GeorGe TANGYE, Birmingham, “Improvements in letter copying 
presses.” 

262. ALFRED CAPPER Pass, Bedminster Suatiing Lag 
Bristol, ‘‘ Improvements in the method of and app 
and purifying metallic and other fumes, vapours, gases, and aaa and in 
obtaining oxide of zinc.” 

263. CARL WOLFGANG PETERSEN, Norton Pegg ome London, ‘‘ Improvements 

in life-boats, which improvements are also applicable to steam tugs, pilot- 

boats, and tenders.” —27th January, 1869. 

264, ROBERT MUDGE 


Bedminster, 





square, London, “An im- 


g sea-water distilling apparatus with steam pumping and steam 
cooking apparatus. "—6th Oci , 1868, 
3056. DAVID MARSHALL, Leith, Midlothian, N.B., “An improved "packing 
for the tubes of surface con rs and other similar purposes. 
3064. James WATSON, Newington-causeway, Surrey, “ An improvement in 
the manufacture of wall papers, and in apparatus used in such manu- 
ture.” 


fac 

3066. JAMES WATSON, Newington-causeway, Surrey, “ An improvement in 
bo manufacture of wall papers, and in apparatus used in such manu- 
lacture.” 

= WESTLEY RICHARDS, Birmingham, “Improvements in cartridges.” — 

v1 

3073. JAMES BAROROF?, Newchurch, Lancashire, “‘Improvements in the 
manufacture of felted cloth, and in machinery connected therewith.” 

3076. THOMAS SaGak and SHOMAS RICHMOND, Burnley, Lancashire, “‘Im- 
provements in looms for weaving.” 

3079. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ Improvements 
in saw handles, and in securing the same to saw blades.”"—A communica- 
oa. from Charles White Hubbard, Pittsburg, Allegheny, Pennsylvania, 


3081. JAMES STEEL, Glasgow, Lanarkshire, N. cy 
ratus for obtaining extracts from roasted mal 

3092. ALEXANDER MACMILLAN, Weodville eve, Mildmay Park, London, 
“Improvements in buttons or fastenings, and in the method of fixing 
buttons or fastenings to a ~ gy articles.”—8th October, 1866. 

3098. Henry Dsacon, Appleton H Appleton, Lancashire, ‘“ improve- 
ments in the manufacture of outghuste acid.” —9h October, 1868. 

3125. ABRAHAM FIELD and ANDREW WHIT& TU&R, Minories, London, 
‘Improvements in the manufacture of show-boards, tablets, or cases con- 
taining representations, announcements, illustrations, or devices for adver- 
tising and other purposes.” —12h October, 1868. 

3168, ROBERT MUDGE MARCHANT, Fleet-street, London, ‘‘ Improvements in 

the nergy way of railways.” 

3171. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of syrup and sugar.”—A communication from Narcisse 
Pigeon, Brooklyn, New York, U.S.—16th 

3190, ALEXANDER CLARK, Chancery- lane, London, “an improved submarine 

lantern.”—A communication from Henry Thompson, Mobile, 


“ Improvements in appa- 





MARCHANT, 

proved — = obtaining and applying power for 1 tive and y 
purposes, and apparatus connected therewith.” 

266. WILLIAM pam and THOMAS HUSTLER GARBUTT, Seamur, near Scar- 
won Yorkshire, ‘‘ Improvements in fire-bars.” 

268. CHARLES DENTON ABEL, aa -buildings, Chancery-lanc, Lon- 
don, “I in for washing, wincing, 
fulling, and finishing textile fabrics. aa communication from Alexandre 
Six, Lille, France. 

270. KOBERT BLACKBER, Norfolk-road, Dalston, Middlesex, ‘‘ An improved 





272. Louis PreRRE HEBERT and LOUIS ARMAND MOULIN, Neuilly on Seine, 
Avenue du Roule, Department de la Seine, France, ‘‘ An improved press 


Alabama, U.S.—19th October, 1868. 

3217. JOHN JOSEPH PARKES, London-street, Paddington, London, “ Improve- 
ments for making stoves for cooking and heating purposes by gas and 
other means.”—2ist October, 1868. 

3372. James PARROTT and Waricut Jongs, Salford, Lancashire, ‘‘ Improve- 
ments in machinery for beetling woven fabrics and other materials.” —6th 
November, 1868. 


3388. JAMES STURROCK, Glasgow, Lanarkshire, N.B., ‘“ Improvements in 

— caps, and in their application to bottles or other vessels.”—7th 
1868 

3307, Roget McHarpy, Edinburgh, Midlothian, N.B., “An improved 





for ne ae letters, books, and documents with ink or other col 
matter.” —z8th January, 1869. 





Patents on which the Stamp Duty of £50 has been Paid. 


372. bes By memng Regina-road, Holloway, London, i eaearer 
liquids. February, 1866. 

376, ; ay yt MAXWELL, Park-avenue, Sandymount, Dublin, 
Ireland, ‘‘ Pneumatic railways.”—7th February, 1266. 

404, JAMES an gs jun., Hastings, Sussex, ‘Carriages and wagons.”—9/h 
February, 

356. aon oh aoamenn, Euston-square, London, “‘ Filtering water, &c.”—5th 


Fe 

353. WILLIAM RENNEY, Lombard-street, London, “‘ Oscillation and vibration 
of the card in iron ships and other ships’ compasses, by means of friction.” 
—5th February, 1866. 

869. Uriau Soort, ange Camden Town, London, “ Railway and other 
carriages.”—7th February, 1 

386. JoSEPH TOWNSEND, a. Lanarkshire, N.B., “ Size or stiffening.” 
—8th February, 1866. 

362. EDWARD ADOLPH HERMANN —— Achen, Prussia, ‘‘ Axle boxes 
for railway carriages.” —6th oS 


Patents on which the Stamp Duty of £100 has been Paid. 

811. ADAM CARLISLE BAMLETT, Middleton Tyas, near Richmond, York- 
shire, “‘ Reaping and mowing machines.”—6th 7. , 1862. 

330. WILLIAM HAMMOND BARTHOLOMEW, Warwick-villas, Leeds, Yorkshire, 
“ Barges 3 ane suitable for the navigation of canals and rivers. "—Tth 
February, 1 

463. Witte I Haw, Little Lever, near Bolton, Lancashire, ‘‘ Cotton, &c.” 
—2lst February, | 

509. JOHN IMRAY, Westminster Bridge-road, Lambeth, Surrey, ‘‘ Hinges.” — 
25th February, 186: 


Notices of Intention to Proceed with Patents. 


2973. JAMES ROBINSON, Heston Farm, Heston, Middl Imp 
in ploughs.” —28th 

2976. JAMES WaDSWORTH, Medlock-street, Hulme, Manchester, ‘“‘ Improved 
places or for economising fuel, and utilising the heat produced in fire- 





or stoves for warming and ventilating, and for other purposes.” 
EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ Improvements 
in gas burners.”—A communication from Wilbur Fisk Parker, Meriden, 
New Haven, Connecticut, U.S. 
2981. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, ‘‘An improved 
pone wag a communication from Charles William May, Rue 
aillon 
2987. EDWARD ‘Honron, Birmingham, “ee Certain improvements in the manu- 
facture of chandeliers, and other gas fittings, having especial reference to 
the pulley wheels, rosettes, and balance weights, smoke shades, argand 
burners, and other similar used therein.” 
2989. WILLIAM GADD, Ni ham, and JOHN MOORE, Manchester, “ Im- 
vements in looms for weav: 
for 
ose, New 


2 


. HENRY JEwITT, Kentish Town, London, “‘ Means and 
a new game.”—A communication from William W. 


2991. VicrOR ome. mullngs earings ay Ret arp in means 
a prope! , steering, other vessels, 
and pis the same when stranded.” 


2992. JOHN MABSON, Norwood, Surrey, ‘‘ Improvements in candlesticks.” 

2995. WILLIAM RICHARDSON, —, Lancashire, “Improvements in 
machinery for burring or a and preparing wool, cotton, and other 
fibrous materials.” —30th 1868. 

3009. JOHN FREDERICK GUSTAVE KROMSCHROEDER, Gloucester-street, 
Camden Town, London, “Improvements in apparatus for generating an 
inflammable gas or vapour suitable to be burnt at gas burners tu yield light 


and 
3010. JonN MuBRAY, Keighley, ¥ Ln gl and and Olivas HARLENG, Thwaites, 
near aw, ¥ Yorkshire, ‘ means or for ‘consuming 
or of aaa ian from steam and other ae 
4 oy the waste products of combustion of the 
fuel.” nel 





t for hoeing land and removing weeds or superfluous plants 
therefrom.”—9th November, 1863. 

3497. ALEXANDER CLARK, Chancery-lane, London, ‘‘ An improved machine 
for making ginger and other snaps from soft dough.”—A communication 
from Daniel 7 Holmes, Williamsburgh, Kings, New York, U.S.— 
17th November, 186 

3515. CHARLES Seemes ABEL, Southampton- -buildings, Chancery-lane, 

don, ‘I mprovements in the of p us and amorphous 
phosphorus, and in furnaces and apparatus employed for that — A 
communication from Claude Brison, Chalons sur Saone, ‘ance.—1%h 





Vovember, 1868. 

3560, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the manufacture of felted fabrics and wearing apparel, and other 
articles from the same.”—A communication from John Falconer, New 
York, U.S.—23rd November, 1368. 

3572. WILLIAM Dinwoopie, Lanrick Castle, Perthshire, N.B., 
ments in fences.” —24th November, 1868 

3683. RICHARD | Beamesy, and James EpwIn PHILLIPS, Spittlegate Iron- 
works, G “ Imp in reaping and mowing 

"—3rd Di ber, 1868. 

3800. THOMAS LYNCH, Enishowen, Donegal, Ireland, “‘ A new or eaguered 
system for preventing collisions on railways.” —14th December, 186 

3831. FREDERICK RYLAND, Westbromwich, Staffordshire, “ L omemnnte 
in the manufacture of metallic lids for saucepans and other articles of 
aeiiowwan, and in hinery or to be employed in the said 

facture.”"—16th D ber, 1868. 

34. DONALD NICOLL, Cornhill, London, “Improvements in clothing for 
male and female use, and in the manufacture of materials for same.” —5th 
January, 1869. 

138. ROBERT CRAIG, Newbattle Mills, near Dalkeith, Midlothian, N.B., 
“Improvements in machinery or apparatus for the manufacture of paper.” 
16th January, 1869. 

222. JOHN MUDGE MERRICK, jun., Massachusetts, U.S., “‘ A composition or 
compound, and a mode or process of treating and moulding the same, such 
compound being for various useful purposes in the arts, or for the manu 
facture of various useful or ornamental articles.” —25th January, 1869. 


“ Improve- 











PY 





*,* p= emcee will be forwarded | by post from the Patent-office on 
receipt of the amount of price and . Sums exceeding 5s. must be re- 
mitted by Post-office Order, ie payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton- buildings, Chancery-lane, London. 


List of Specifications published during the Week ending 
6th February, 1869. 
S070, 64.5 1968, 10d.; 1988, 1s. 2d.; 1991, &d.; 2029, 2s.; 
3 2051, 8d.; 2063, 6d; 2075, ls. "10d.; — aj 208, 
3 20: ; 2090, 2, 
2103, 4d.; 2112, 4d.; ‘Bs, 44 ous, 4d.; me 4d.; 2117, 6; 


2125, 4d.; 2128, 4d.; me 
in i —s of such a a 
y ap bm Bt ok 


2034, p ee ak 


18, 4d; ; 


All persons having an interest 
should leave particulars in writing of 
the office of the Commissioners of Patents, Ctnie Sourteun dageat tm Gute. 


ABSTRAOTS OF SPECIFICATIONS. 


The following descriptions made Abstracts prepared expressly Tas 
Euereuna, of fe ops oe OTeheufs Commtetnare ey Petcee. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

2213. J. andJ. M. Taywon, Birkenhead, “ ling.” —Dated 14th July, 1868. 

For this purpose portable Pa peta wore or screw propellers are so arranged 
as to be lowered in grooves fixed against the sides of the ship, and capable of 
being adjusted to any draught of water the ship may be taking.—ot proceeded 
with, 


2221. C, J. GaLtowayand C. H, Hout, Manchester, “‘ Engine valves.” —Dated 
14th July, 1868. 
These valves are formed with horns or projections, which ,are in width a 


























by 
which the patentees say to be of half the diameter of the former ; upon the 
axis of this second wheel is —_— a catch or star-wheel, adapted to be caught 
and successively moved for the rotation of the valves by a stud ona plate 
affixed to another axis, and this other axis also carries a mitre wheel, which, 
with another mitre wheel affixed to another axis recei constant motion, 
are both simuhtaneously taken into by the teeth of an intermediate mitre 
wheel, which is eapable of rotation on a rocking arm actuated by the g , 
so that whilst a constant rotary motion is being given to the valves the time 
in such rotation is varied by the action of the governor to regulate the cut-off. 


Class 2.—TRANSPORT. 

Including Railways and. Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e, 

2195. J. 8. Nisns, Birmingham, “ Pumps.”—Dated \\th July, 1868. 

A single piston rod is employed, which is provided with two valves, one 
valve being attached near the centre of the piston, and the second at or near 
its lower end; a third valve is secured at or near the bottom of the cylinder 
and below the lowest valve of the piston; the piston-rod is worked up and 
down in the cylinder by means ofa handle, and the cylinder is furnished with 
@ bese or foot-rest for steadying the action of the pump.—Wot proceeded with. 
2211. W. R. Laxn, Chancery-lane, London, ** Railway carriages.”"—A com- 

munication.— Dated \3th July, 1868. 

The wheels of a railway carriage are connected in pairs by a hollow axle, 
through which passes a solid axle; the journals of this axle carry the weight. 
Secured to the carriage are two circular plates, which are firmly secured to 
the ends of the solid axle, and are each provided with a flange which fits over 
a flange on the outer side of the wheels. The diameter of the flange of each 
plate is greater than that of the flange, to allow of considerable play between 
the two, the diameter of the solid axle being much less than that of the 
interior of the hollow axle, so that the former cannot come into contact with 
the latter. When the plate is in place upon the wheels, the flange touches 
another flange at one point only, to which point the weight of the load is 
transmitted from the axle through the plate, whereby a leverage is obtained 
equal to the distance from the centre of the solid axle to the point, and the 
amount of power required to move the load is thus correspondingly 
diminished. 


2212. J. C. Leaver, Upper Thames-street, London, ‘‘ Railway sleepers.” ~ Dated 
14th July, 1868. 

Bars of wood, iron, or other substance as long as the width of the longi- 
tudinal sleeper are employed, and are placed side by side. Sets of holes are 
bored through these bars in the direction of the length of the longitudinal 
sleeper, through which wires are placed, so as to string the bars firmly 
together. At intervals a bar is made long enough to be carried across from 
the sleeper of one line of rails to that of the other, so as to connect them, 
that is, at the intervals one end of a long bar forms a part of the sleeper of one 
line of rails, and the other end forms a part of the sleeper of the other line of 
rails. —Not proceeded with. 

2218. T. Woop, Manchester, “ Railway signalling.”— Dated \\th July, 1868. 

Each seat in the various compartments of a carriage is provided with a 
spring, which, when compressed, actuates a sliding bolt, key, or bar placed 
underneath the body of the carriage, which is caused, when the spring is not 
compressed, to project outside the framework in order to indicate the number 
of vacant seats inside the carriage. At each end of the carriage a glass door 
is provided, through which the guard of the train can enter; a mirror in the 
guard’s box is so arranged that the entire length of the compartment of the 
train is reflected therein, thereby giving the guard or passengers supervision 
throughout the train. Near the glass door a check string is provided, by 
means of which p rn may i direct with the guard. 
Another part of this invention relates to a novel arrangement of apparatus, 
whereby the p g may icate with the guard in cases of great 
necessity, and the improvements consist in connecting tassels or handles 
projecting from the roof of the carriage at short distances from each other 
over the heads of the passengers, with a chain or rod running over bowls inside 
the ventilator; these chains are connected with a lever and spring at each end 
of the carriage, which support a frame containing a half-moon-shaped red 
glass in connection with a lamp having a powerful reflector, When a 
passenger pulls down one of the handles or tassels it withdraws the lever from 
under a red glass slide, allowing it to fall and expose a white glass, the same 
movement of the lever being forward the light beneath a magnesium cap 
which it ignites, and thus throws a brilliant white light down the whole 
length of the train to the guard. Another part of the invention consists in 
connecting the coupling gear with four bars which embrace the ordinary 
draw bar; these bars and draw bars projecting from the end of the carriage 
are connected together by means of a plate, the opposite ends of the four bars 
being connected to volute springs situated between the head-stock and cross- 
bearers of the carriage. The shackle ofthe draw bar rests upon two iron ribs, 
and is provided with a projecting piece, behind which an iron plate or trigger 
is provided, so that when the hook of one carriage advances and touches the 
shackle of the next carriage it rises over the top of the hook, the nose of 
which strikes the trigger and forees the shackle down upon the hook, thus 
effecting the coupling; the shackle and hooks are connected, first, by the 
draw bars; then by a chain connecting the shackle with the hook of the next 
carriage; and, thirdly, the suppl 'y hoo! ted with the trigger is 
connected by a second chain with a supplementary hook attached to the hook 
of the next carriage. 

2220, W. B. Fanwext, New York, U.S., “ Heating railway carriages.”""—Dated 
14th July, 1868. 

This invention consists in fitting the connecting pipes between the 
carriages with a ball-and-socket joint, and fitting a pipe free to slide in the 
connecting pipes to allow for the movements of the train; the pipes are sup- 
plied with steam from the boiler to each carriage, a coil or series of tubes 
being placed under each seat for heating the compartment, 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

2242. J.C. Ramspen, Bradford, “ Looms."—Dated \6th July, 1868, 

This relates to a peculiar and novel method of forming the “shed” 
required in weaving that class of goods in which spots or figures of either a 
different colour or material to the ground weft are rted, whereby a figure 
containing plain cloth can be woven within the outlines without losing a 
ground pick, and this is accomplished somewhat as follows :—Both healds or 
heddles are employed, Jacquard app so d that 
when the Jacquard is in operation the warp threads are free to work up and 
down in the healds without any strain being placed thereon, and when the 
healds are in operation the warp threads are free to move up and down in the 

ess Without any strain. 

2173. W. Havriexp, Ardwick, “ Looms.”— Dated 9th July. 1868. 

This relates to the two parts of the loom known as the “ letting of ” or beam 
motion, and the ‘taking up” or cloth-roller motion, and the invention is 
designed for the purpose of producing, through their combined action and the 
great precision with which the motion can be regulated, a more perfect, 
uniform, and even fabric than has hitherto been manufactured. The warp or 
thread on leaving the passes around and between two rollers geared 
together, and between the surfaces of which the warp in its passage is nipped 
by reason of the top roller being mounted in slide bearings that cause its peri- 
phery at their nipping surface or points of contact to be somewhat below the 
top surface of the under roller, the top roller relative to the bottom being very 
slightly increased in diameter ; the warp as it leaves the nipping surfaces of 
the rollers is delivered and transmitted to the “taker up” at a more uniform 
and even tension than hitherto, the tension being up whilst shedding by allow- 
ing it to pass after leaving the top roller over an ordinary vibrator. The 
taking up of the cloth when leaving the breast beam is affected in a similar 
manner to the ‘letting off,” that is, the cloth is retained or nipped between 
the periphery or surface of two rollers geared together, their arrangement and 
position being similar to the rollers already described, the under roller, in 
place of the top, being still further increased in diameter, or, as an equivalent, 
one of the wheels gearing the rollers may be varied, or a little larger in 
diameter. The cloth is received and delivered from the lower roller on to the 
cloth roller, where it accumulates in the ordi manner. Rough material, 
such as emery or perforated zinc, now in g use for the “taking up,” is 
entirely dispensed with, The connection of the letting-off with the taking- 
up roller is accomplished in the ordinary manner through the medium of the 
ratchet wheel, which is provided with a long boss, on which the spur wheel 
or pinion for altering the “pick” ,is fixed ; there is also fixed on the same 
boss a bere bpaco m4 h Lge ep a @ pinion and shaft to 
a worm which gears in a worm w on under yarn or letting-off roller. 
By changing one of these bevel wheels, or the one at the end of the yarn 
rollers, the tension of the warp may be regulated and kept up to the greatest 
equality and regularity. The wheels can easily be taken out of gear, so that 
in case of unweaving the cloth can be let slack in the ordinary way. 

2183, A. M. Cuarx, Chancery-lane, London, “ Looms.”—A communication. — 

Dated 9th July, 1868, 3 

















temple or stretcher and take up; Secon in an improved arrangement of 
thread-winding shuttle ; Thi yt arrangement of warp thread 
bobbin. I¢ is well known that in weaving gaiters, and such like 


articles of irregular form, the weft is pred. poe» gene the entire width 
the warp foundation, and in making the neck or hip of the stay, for example, 
the are woven to the right or left of the warp; that is to say, the weft 





the stay. When the weft passes through 
revolve at equal speeds and take : 
the contrary, the weft only passes the 

number of warp threads, the cards of the Jacquard are 


This difficulty is further increased if one or more defects in the weft occurs 
during the weaving of a gusset, as only those rollers which correspond to the 
defects can be turned without producing a further irregularity in the weaving. 
The invention relates, Secondly, to an improved arrangement of shuttle for 
winding the thread. The superfluous thread is wound on so as to keep it 
constantly in tension, whether weaving the whole breadth of the warp, or to 
the right or left only. An improvement in the thread carrier consists in a 
mode of keeping the warps always at a uniform tension, whether the carrier be 
of larger or smaller diameter, consequent on the unwinding of the thread. 

2193, bP ag Lamb’s-passage, London, “ Paper-bag machinery.” —Dated 

u , 1868, 

To the end of the bag or envelope machine a frame is attached, over which 
the continuous sheet of paper passes in its passage to the machine to form the 
bags. This frame carries a transverse shaft working in bearings at either side 
of frame, to which shaft are keyed two cutters or stamps, one at either side 
of the strip of paper, at such a distance apart as to cut off a narrow strip from 
both edges of the paper each time the cutters are brought down thereon. 

2194. T. Taavis, W. H. Prince, and T. Tomutnson, Rochdale, ‘‘ Finishing 
yarn, &c.”—Dated \\th July, 1468. 

This invention consists in applying a gas burner or other equivalent to act 
on the yarn or thread as it passes from one of the spools or bobbins, around 
which it is wound, to the other, or before or after it has passed round the caps, 
spools, or bobbins, or other friction apparatus. 

2219. W. SHaw, Lancaster, “‘ Looms.”—Dated 14th July, 1868. 

This invention consists, First, in the use of double-acting levers mounted 
on the loom frame, and ip ing in opposite directi which act in 
combination with a bow] mounted on a fixed stud on one of the levers, and 
which is caused to slide laterally by a lever motion governed by the pattern 
chain, so as to bring the bowl in contact with one of two tappets of different 
diameters which actuate the same, thereby giving movement to the double- 
acting levers and bars suspended therefrom, which are provided at their lower 
extremities with notches or teeth. During the contact of the bow] with either 





with. 
Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, , Ornaments, Musical Instru- 
ments, ‘anufacture of Dress, &c. 


we Ss H. Dory, Bury-street, London, ‘* Signalling lamps.” —Dated 9th July, 


passes up 8 

which means a current of air is 
air-tube. Close to the orifice of the nozzle, and at right angles thereto, is 
another nozzle fixed on a pipe in communication with the petroleum or other 
hydrocarbon oil. The t eaused by the force of the current of air 
creates a vacuum in this pipe, thereby drawing the petroleum or other hydro- 
carbon oil up the pipe, ejec' Se ee ee 
which is ignited by the flame of an oil lamp placed in or on the oil v the 
flame burning close to an aperture opposite the nozzle h which the spray 
is ejected. The or other hydrocarbon oil is f essel 
through an opening closed by a screwed cup or other A 

of wire gauze or other suitable material is over the flame to prevent 

wind or draug! 





emptied when required Ld a cock affixed thereto. Resting on a bracket 
placed around the oil v 

shaped glass lantern having strengthening ribs up its sides, and supplied with 
a metal or other covering ha an opening at top for the escape of the 
heat. Areflector of any suitable material is placed over three sides of the 
hexagon or about one-half of the glass lantern, so that on the said 
lantern quickly towards any object on land or sea sharp brilliant are 
perceived, and on turning it slowly more prolonged flashes the 
flashes may be caused by turning a cock in the hose connecting the light with 
the air-pump. Also in grooves formed by the strengthening ribs various 
pened pve of glass are placed, so that on turning any colour towards a 
ship or other object signals can be transmitted with the greatest facility 
certainty. 


g 


2184. J. H. Jonnson, Lincoln’s-inn-fields, London, ** Musical instruments.”—A 
comm —Dated 9th July, 1868. 

This invention relates i to 
known as accordions, and to other poe Ra dy oye) ated heb oe 
reeds or tongues, and consists in the tat! tl ano- sys oO 
keyboard without impairing the impres<iveness of the instrument, and in the 

lication of other im ts, whereby a more action of the 





of the tappets it is held or locked in position by means of a finger attached to 
the lever motion, which causes the lever bowl to slide, such finger being 
guided by a bar or pointer on either one or the other side of it; the finger 
slides up and down, the locking bar or pointer being fixed to the frame of the 
loom. A Second consists in an improv ‘ion and g t 
of the box-rod, the upper part of which is attached to the boxes as usual, but 
the lower part is provided with a series of teeth or notches corresponding with 
the teeth or notches on the ends of the aforesaid suspended bars. The bars 
are governed by the pattern chain, so as to raise the series of teeth or notches 
to engage alternately with those on the bottom, thus imparting the required 
rising and falling of the rods and the drop boxes connected therewith. A 
spring bolt entering one or the other of the series of notches formed on the 
box-rod assists in retaining it at the different lifts, but giving way to its up- 
and-down motion when acted upon by the levers and rods. 


Class 4.—AGRICULTURE. 
Including Agricultural — ) pajama: Implements, Flour 
» aC. 


2176. W. Creasy, Bedfield, Suffolk, “‘ Drying grain.”—Dated 9th July, 1868, 

This invention consists in the employment of a revolving cylinder, through 
the centre of which, and lying in the same direction, is a fixed hollow tube, 
supported at the ends by standards. Upon this hollow tube the cylinder is ar- 
ranged to revolve by the application of friction rolls or by other suitable 
means. The cylinder is arranged to revolve in a lateral or horizontal posi- 
tion, and when used for operating upon damp grain it is preferred to clothe it 
with perforated or woven iron or zinc placed around its circumference. The 
filling is effected by means of a hopper, from which there is a passage into the 
interior of the cylinder running in a diagonal direction through the stationary 
tube and communicating with the hopper to the outside of the cylinder, at the 
upper end with the interior of the cylinder at the lower. The progression of the 
grain through the cylinder is effected by being carried by the actionof the re- 
volving cylinder against some blades which are fixed at an angljeto the stationary 
tube, it is then discharged at the further end in a similar manner. Sliding 
valves are conveniently arranged for regulating the progression of the grain 
or other substances through the cylinder either at the feed or the discharge 
end, or both. The quantity of grain or other substance is regulated in the 
eylinder by the feed pipe, the deliv end of which is brought higher or 
lower in the cylinder; for instance, ifjthe cylinder is to be kept constantly one- 
third full then the delivery pipe would project to the lower part of the cylin- 
der, and if necessary to keep it half full, the delivery would be higher. 
Some kinds of grain that are washed end dried, such as Egyptiaa wheats, are 
treated in the following manner—A small perforated pipe is employed, which 
runs through the cylinder by the side of the stationary tube, and is fixed to the 
eccentric pieces. Water is fed into this pipe through an opening in the 
eccentric piece. When the cylinder is revolving the effect of this, by the motion 
of the corn against the blades and the water descending upon it, is to wash 
and break up the dirt which falls with the water through the perforated ex- 
terior of cylinder. After being sufficiently washed the heated air is turned on, 
and itis dried before leaving the cylinder. 

2199. C. E. Brooman, Fleet-street, ‘* Locks.” —A communication.—Dated 11th 
July, 1568. 

This invention consists in providing locks, chiefly for post-office purposes, 
with wheels or indicators, each marked with the figures 0 and | to 9 inclusive, 
which wheels or indicators are connected with certain mechanism inside the 
lock, so that the lock cannot be opened without a change being made in the 
numbers on the indicators as seen through small apertures in the face of the 
lock. The numerals on the said indicators are capable of 999 changes, more 
or less, which changes cannot be repeated without the destruction of a seal 
made of Jead or other material. 


=, - R. Marner, Wellingborough, “Colour mills.”—Dated 13th July, 


According to this invention the colouring matters are placed in a vessel, 
the lower portion of which opens into the smaller end of ap internal cone, 
the axial line of which is in or about a horizontal position. Into this 
stationary conical surface is applied a corresponding conical surface which is 
affixed to an axis which passes through a suitable opening provided for it in 
the side of the vessel to be turned by a winch handle.—WNot proceeded with. 
2216. J. Boorn, eg tea ~Hull, “ Bone mill.” —Dated 14th July, 1863. 

According to this invention the grinding surface of this mill is composed 
of alternate toothed rims and toothed grooves, combined with a hollow cylin- 
der or concave, having its internal concave surface formed with eorresponding 
rims and grooves conversely arranged.—Not proceeded with. 

2233. J. Bonnaut, Grantham, “ Seed drills.” — Dated 15th July, 1868. 

According to this invention springs are bee a for chain drills to carry 
or act ui) one set of the pulleys around which the chains which supply the 
corn seed or manure to the guide-boxes pass, Also in the employment of a 
chain transversely of the machine for feeding the seed to the guide-boxes, 
and in order that one or more of the guide-boxes may be put out of action 
when desired, a series of slides are a to shut off the communication 
between the seed-box and the chain.— Not proceeded with, 


Class 5,—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
; and House Fittings, Warming, Ventilating, &c. 
a ." ‘oq Wintour, Kentish Town, London, “ Ventilating.”—Dated l6th 
The apparatus consists principally of a rectangular box or frame fitted with 
. ba gauze ze screen and a slid ap Reig cn on The seren is Lay beste 
ani horizontally . 
shutter slides vertically in Scat oth the tenet edges of these horizontal 
folds, which are all in the same vertical line, so that as the sliding shutter is 
lowered it opens up each fold successively.— Wot proceeded with, 


Class 6,—FIRE-ARMS. 








2192. G. Davres, Lincoln’s-inn, London, ‘ Armour.”’—A communication.— 
Dated \\th July, 1868. 
On a basis of rough 


network or cellular structure is secured another series 
of bands slightly narrower than the , and by adding alternate 
oflongitudinal and vertical bands of widths until required thick- 





PP pr , e 
bellows and a ter compactness of thé parts are ob , and the harsh- 
ness of tone to which the ordinary instruments of small size are liable is 
iderably diminished. The patent ploys a double pair of bellows on 
the system used in ordinary organs, which work with a erank or handle, but 
in lieu of using a bellows composed of one movable part two movable parts 
are employed for each pair of bellows, such parts being connected together by 
wire at their moving extremity, and space being left between them to admit 
air through the valves with which they are provided ; these movable parts are 
hinged at their other ends to the top and bottom sides of the bellows instead 
of a fixed piece attached thereto, as in the ordinary manner, 
2189. J. Jerrreys, Tottenham-court-road, London, ** Studs and buttons.”— 
Dated \0th July, 1868. 

The head of the stud or button is made of a crescent shape by stamping out 
or otherwise removing a portion of the disc. The horns or points of the 
crescent are more readily introduced into the button-hole than the disc, it 
being simply necessary to insert either end of the crescent-shaped head, and 
then partially rotate the stud in order to attach it to the article. 

2197. E. Macx1e, Stewarton, N.B ,“ Caps.”—Dated 11th July, 1868. 

This invention consists in stiffening the crowns of Scotch caps by the em- 
ployment of an agent, such as shellac, in order to make it more handy to lift 
on and off the head. 

2205. A. OtpHam, Southport, “* Hanging pictures.” —Dated 13th July, 1868, 

An instrument is employed having at one end a swivel hook and at the other 
a screw hook, by meansof which the distance between the hooks may be made 
longer or shorter by turning the body of the instrument, so as take in or let out 
the screw hook. By this means a picture-frame may be raised or lowered for 
the purpose of adjustment with ease and certainty.—Wot with. 

2227. A. TayLor, Birmingham, ‘‘ Spring studs.” —Dated \5th July, 1868. 

The studs are composed of a top and bottom part retained together by a con- 
centric spring shank in the top part, passing down a concentric tube in the 
other part. When the two are put together, they will be so retained until 
relieved on the spring being pressed. —Not proceeded with. 

2230. R. Coury and J. Ricuanp, Paris, “ Teaching singing.” —Dated 15th 
July, 1868. 

The object of this invention is to facilitate vocal instruction at schools, and 
render the task less irksome, by lessening the fatigue of the instructor, whose 
voice, after prolonged exercise, is not so likely to be in tune, and therefore 
unable to give the exact pitch of the note desired to be sung. It consists of 
an apparatus or rectangular box divided into three compartments. On the 
outer surface of the first of these a gamut or scale of do, re, mi, fa, sol, la, 
si, do, is printed; in the second, the notes or reeds, similar to those of an 
harmonium or accordion, are arranged; and the third constitutes the air 
chamber, which is put in communication with a bellows by means of a flexible 
tube. 

2232. J. H. Jouwson, Lincoln's-inn-fields, London, “‘ Lamps.”—A communica- 
tion.—Dated \5th July, 1868. 

This invention consists in making the whole of the body, stand, and burner 
or wickholder of glass or any ceramic material in lieu of metal, Also in 
employing a cotton or other wick as an absorbent of the volatile oil introduced 
into the body, so that no free liquid will be contained therein, the vapour 
alone emitted from the top of the wick being ignited, and hence liability to 
accidents from spilling the oil is greatly reduced. 

2236. J. L. Macrartane, Upper Holloway, London, “ Shirt fronts."—Dated 
16th July, 1868. 

This invention consists in introducing in the centre of the front, either by 
weaving or by other means, a representation of a cravat or tie.—Wot proceeded 
with. 








Class 8.-CHEMICAL. 


Including Special Chemical and Pi ical Preparations, Fuel 
‘and Lightiny Materials, Pre u pe hemes Bay 


Brewing, Turning, Bleaching, Dyeing, Calico-Printing, A 
Glass, Pottery, Cement, Paint, Manures, £c. 
2203. W. J. Haxsow, Cleckheaton, ‘* Dyeing.""—Dated 13th July, 1868. 

This invention consists in enclosing or covering the hanks or slivers with 
netting or netted fabric, canvas, or other open fabric, to prevent them being 
rubbed during the process of dyeing.— Not proceeded with. 

2214. J. Basron, Shepherd’s Bush, London, ‘‘ Bleaching.”—Dated \4th July , 
‘ 18 


The material to be treated is first reduced by boiling and in the 
usual manner, as already well known and practised by bleachers. en it 
has been sufficiently reduced, and the loose colouring matter removed, and 
the material brought to the state known as boiled out, it is submitted in a 
damp state to the action of ozone. It is then immersed in a chlorine bath of 
the ordinary ch ter and strength, say, from 1} deg. to 3 deg. Twaddle, 
from about two to twelve hours, more or less. It is then removed, 
washed and scoured in the usual manner—that is to say, it is washed and after- 
wards submitted to the action of an antichloride, as well known and ss 
practised. Ifthe whole of the spirit is not killed or removed, or the 

colour or whiteness not obtained, it is again submitted in a damp state to the 
action of ozone, and again washed and scoured. 


Class 9.-ELECTRICITY.—None. 


Class 10.—-MISCELLANEOUS. 
Including all patents not found under the preceding heads. . 
2140, A. M. CiazK, Chancery-lane, London, “ Boot fasteners,”-—A communica- 
tion.— Dated 4th July, 1868. 
This invention consists in the em: of hooked studs to enable a boot 
or other article to be fastened much more readily than | other means, 
further possess great strength. The hooks are disposed along each side of the 
opening in the boot, bag, or other article to which they are applied. 
2143. P. Jensen, Brixton, “Sewing machines.’—A communication—Dated 


6th Ji 1868, 
This ovine consists in the em: of tooth-wheel gearing for the 
ay ork @ ri hook. The fily-wheel, which may 
grooved at its periphery when the machine is not intended to be worked by 





hand, has fixed to means of screws, or similar means, @ tooth- 
aa ae xed eens pinion ou the spindle which ‘works the needle-ber 








THE ENGINEER. 








Un oxen See te 0 Chnsetion snnteary that of the | hook, by which 
means a Sere een ane Ween las Gane 6k SO SEE 
handed spool hook. t pillar carrying 1 arranged 
Steeidoamer-teing toe its lower extremity screwed in or other- 
wise removably fixed to part of the frame carrying the wheel and pinion 
it has on its lower a ferrule, which carries the bobbin ; a dish- 
weshet on the tap of thie fierale receives the vebet ep other opting. 
affords the required tension ; the same is regulated by means of a nut 
on the upper screwed part of the spindle, which nut can be made to compress 
the as required. By means of a head on the top of the pillar the same can 
be or screwed out of its place and a new bobbin put in without disturb- 
ing the or the tension at each time. The stitch bg ae td 
lever, the of which is fixed on the cloth-plate. cloth-plate has 
8 graduated index on it, one en binges press the feed-bar more or 
less away from the feed eccentric, w! gives lateral motion and 
the length of the stitch. 
2146. E. H. Wapensrrom, Salford, ‘‘ Rivet machinery.”—Dated 6th July, 
This invention relates to the machinery employed in the manufacture of 
rivets, small bolts, screw blanks and articles of a similar deseriptions, wherein 
the rivets or other articles are formed from a coil or a continuous length of 
wire, or from rods of metal, the improved ment of mec! i 
as follows :—The metallic rod or the coil of wire from which the articles are 
to be formed is supplied to the machine either heated or not as may be advis- 
able, and is fed into the machine by a pair of gripping jaws which have an 
intermittent to and fro motion derived from the slide or the slide carry- 
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ufficient to form a rivet is severed from the rod, the block and the sur- 
against which it slides being fitted with shearing dies or plates. This 
movement brings the severed blanks opposite to the aperture in the die car- 
ried by the main slide into which aperture the blank is thrust or injected by a 
pusher-bar or injector which enters the ferule in the shearing block. After 
the injector has been withdrawn from the ferule, the shearing block moves 
back into its former position, in which position a heading die carried by the 
said block is opposite to the blank, and as the main slide is making its for- 
ward movement the blank is pressed against the die, and a head is formed 
bs mee = blank, the length of the shank of the rivet and the length of the 

left projecting from the ap to form the head being determined 
by an adjustable plunger or gingle pin fitted in a central aperture in the 
main eng? ad against the end of which the blank is forced during the 

o head. 





2150. G. R. Witsox, Birmingham, “Stereotype plates.”—Dated 7th July, 


This invention consists chiefly in the novel modes or processes employed to 
produce the impressions in or upon the india-rubber or other material. The 

Pp are produced either upon the finished vulcanised sheets or in the 
soft compound of which such sheets are formed, the curing or vulcanising 
being in the latter case afterwards effected by the usual means. The rubber 
or other material and the matrix are clamped together and subjected to heat. 
After cooling the vulcanised plate is removed irom the matrix and is ready 
for use. According to one mode of practising this invention, the 





Gute cnmeg demhrntetir ees ietoeeies. Te varnish 
Rte Eg agg penta 
See steele ae i 


pounds described may be varied if desired within certain limits. 
Any desired may be mixed with the varnish for the 
exterior of the tubes or other articles, which may thus have imparted to 


2164. ‘by Hout and G. 8. Coroner, Clerkenwell, “Printing machines.”—Dated 


July, 1868. 
This invention is specially applicable to that class of machines known as 
“ Main’s,” and by means of a combination of the machines are 
caused to print alternate sheets and “double roll” the “forme.” The im- 
ope gh tpl Ft ue 
purpose of “‘inking up” or 
which are ht directly into contact consist of 
ro cylinder and feed board, which cams are fixed on the 
cylinder made to surround a portion of the dri 
one end of which cylinder is formed to 


jecting arm on the upper side of which 
— of which bara of friction 
wit 


teothed wheel is fixed which 
diameter, mounted loose on outer extremity of the driving shaft; this 
latter wheel is formed to gear on one side with a clutch which is 

beside it in the driving shaft, movable as is the first-named clutch, on feathers 
or fixed keys in the shaft; this clutch is actuated means of a handle or 
lever so as to put it in or out of gear with the w beside it at pleasure. 





BIRMINGHAM AT WORK. 
(#rom our own Correspondent. ) 

Ar the lower end of Newhall-street, hard by the famous political 
battle-ground of Newhall-hill, stands a gigantic workshop, with 
almost a tial front, which certainly foremost among the 
industrial ‘‘lions” of Birmingham. It is the establishment of 
Elkington, Mason, and Co., the well-known silver-platers, and the 
fathers of the more modern process known as electro-plating. In 
point of artistic excellence and beauty there is perhaps no branch 
of Birmingham handicraft which presents more interesting features 
of inquiry than that of which this great establishment is the 
acknowledged representative. 

The plating trade, although previously carried on in Sheffield, 
was unknown to Birmingham until about a century ago, when 
Matthew Boulton, of Soho renown, acquired a reputation for his 
skill in silver-plating, only eq fame as an engineer. 
By the close of the last century the number of platers in Birming- 
ham—chiefly spur, buckle, and coach-harness makers—had in- 
creased to ninety-six, most of whom, however, were what are called 
in Black Country parlance, “little masters.” In the year 1308 
the firm of Waterhouse and Ryland was established, by whose en- 
i trade was considerabiy stimulated, and Birmingham 
idable rival to Sheffield. To Mr. William Ryland I 








takes a sheet of prep rubber, vulcanised gutta percha, or a ‘sheet of 
the two substances combined, and softensthe same by placing upon ita 
heated metal plate. The matrix or mould from which the stereotype is then 
formed is then placed upon the softened rubber or other substance. Behind 
the matrix another plate of iron or other metal is placed. These two plates, 
with the rubber and matrix between, are clamped or bound together, and then 
allowed to remain so till they are cold. By this means an exact and perfect 
copy of the matrix is obtained upon the surface of the vulcanised plate. The 
metal plates may then be unfastened and the stereotype removed from the 
matrix. To vary the above process an impression of the matrix is taken in 
the soft prepared rubber or gutta percha compound before it is vulcanised, 
the vulcanisation being effected while in contact with the matrix instead of 
using the sheets of finished “‘ vulcanite.’’ This soft compound is by means 
of calender rolls or other pressing mechanism spread in sheets or plates of the 
desired thickness and is then placed upon the matrix. The rubber or other 
material and matrix together are then secured between two metal plates and 
placed in a heater or vulcaniser and heated. They are then subjected from 
two or three hours to a temperature of about 300 or 350 deg. Fah. 

ae = J. Mayat., Rorburg, U.S., “ India-rubber soles.”— Dated 7th July, 





This invention consists chiefly in the novel means for preserving the sur- 
face of the sheets till they are used, and in the peculiar method of roughening 
the sheets on the surface which are to form the outside of the soles. The sur- 
face of the vuleanised sheets which is to form the inside of the soles is 
temporarily covered with some woven fabric, which is removed when the 
sheets are used. The other surface of the sheet, which is to form the outside 
or bottom of the sole, is roughened by producing upon it a pattern or impres- 
sion, such impression being taken from a sheet of some woven fabric or 
other substance of suitable texture. In practising this i tion a sheet of 
cotton-cloth or other suitable woven fabric is taken and a layer of dissolved 
pure india-rubber spread on it. Upon this coating the prepared india-rubber, 
or compound which is to form the vulcanised sheet, is spread; the com- 
pound consisting of india-rubber, whiting, sulphur, litharge, or white-lead, 
calcined magnesia, lamp-black, and clay in the following proportions—four 
pounds of the rubber, two pounds of whiting, one pound of sulphur, one 
— of litharge, one half pound of the magnesia, one half pound of lamp- 

k, and two pounds of clay. This compound is applied by means of an 
ordinary hine. When the pound has been spread to the desired 
thickness the sheets are between the covered rolls of the machine, the 
surface of the rubber being first sprinkled with French chalk to prevent its 
adhesion to the rolis. The fabric and pound are sq d or pressed 
together as they pass through the rolls, and the pattern or figure of the fabric 
is thereby .mpressed upon the surface of the india-rubber compound. The 
sheet of the material is then wound upon a receiving roller and is left on the 
same till it has been cured or vulcanised. When the compound is used with 
its ingredients in the proportions above given, the prepared sheet should be 
exposed for about three and a-half hours to a temperature of 260 deg. Fah. 
The impression cloth is then removed from the vulcanised sheet, leaving 
upon the latter a pattern or im ion of its surface. The cotton, cloth, or 
other fabric united to the vulcanised sheet by means of the pure rubber 
solution protects the surface of the shect from injury, allowing it to be folded, 
or rolled, or otherwise disposed of, and keeping it in good condition till it is 
used. The cloth or fabric may then be readily stripped from the rubber by 
moistening it with warm water, naphtha, or camphor. The rubber or com- 
pound sheet may then be cut into portions of the proper shape and size, and 
applied by means of any suitable cement to the leather sole of the boot or shoe. 


se P. WatkEr, Wolverhampton, ‘‘ Driving bands.”—Dated 7th July, 


In carrying out this invention two clips of metal are formed, space being 
left between the inner surfaces of such clips, sufficient to receive the ends of 
the belts to be joined, each clip having cut out of it the part where the bend 
occurs for the reception of part of the end of another similar clip; the belt 
or clip is so within each clip as to leave space for a pin to pass 

h the bends of both clips (which then form a hinge), and so fasten the 
two clips, which unite the band firmly together The clips are formed with 
holes in them to receive the pins or screws necessary to hold the bands. 


2158, A Morton, Birmingham, “ Ornamenting fire-places.”— Dated 7th July, 


1868. 
This invention consists in ormamenting the arched or curved parts of fire- 
grates. The patentee makes the edge of the arched parts of a beading or 
moulding by of a nearly semi figure and coat, or 
covers the with a strip of perforated brass, or other metal or 
alloy. The strip of perforated metal is attached to the beading by turni 
its edges against the back of the . The beading may either be left 
ond snpelisies, ox Kuen b° pee or painted before the 
of the strip of perforated metal. The perforations in the strip of brass or 
meta] may be of any desired ornamental pattern. 


ae J. Mayau, Roxbury, U.S., “ India-rubber tubing.” —Dated 8th July, 


This invention consists chiefly in the novel combination of ingredients 
forming the varnish or coating, and also in a novel dor binati 
Of substances for forming such tubes and other articles. The or 
lining for the interior surface of the tubes or other articles is com of 
litharge, or white lead, in the proportion of one 
a of litharge. ‘The substances are well 
ht to the proper thickness or body, and 
while hot the composition is applied by running it throug 

or To form the v: for the outside of the tubes 
eee: Oe pelenses tales ene eat of linseed oil with one half 
adds to the same about a gill of gold size. These in- 
Oe coke taarante 
varnished, 

















should be hung up to 





am indebted for the following sketch of the old-fashioned process 
of plating :—An ingot of copper, ordinarily weighing about nine 
unds, and which had an alloy of;brass of one-fifth its weight, was 
rst planed by a machine, which took a slice of about jin. thick 
from the surface which was to receive the silver. This ingot was 
filed to a perfectly level surface on both sides ; the ingot of silver 
containing about 3 per cent. of alloy, was rolled to the required 
thickness for the different qualities of metal to be plated. This was 
cut into suitable lengths, the weight of the piece of silver varying 
according to the quality, the lowest being about 16 dwts. for the 
9 Ibs. of copper for one side only, and increasing to 6 oz. or 8 oz. ; 
this being very rich metal and used before the introduction of 
silver mountings for those parts of the article which required the 
reatest protection in wear. The piece of silver was about jin. 
ess than the surface of the copper. It was scraped quite clean 
on the side next to the copper, great care being n that 
every imperfection should be removed ; the two bright surfaces 
werethen laid together and “bedded.” This was effected by 
placing a “‘ bedder,” or heavy piece of iron, on to the silver, and 
with a sledge-hammer it was struck on an anvil, till every part of 
the two surfaces touched. A strong piece of sheet copper was 
then laid on the silver, to keep it from rising during the process, 
and also to prevent the wires, which were used to bind the two pieces 
together, from cutting the outer — of the silver plate. Asolu- 
tion of borax was then laid round the edges of the silver to act as 
a flux. The ingot thus prepared was then heated in a smalt 


_ 


emitted by a Bude » a8 to measure 
the reach and result of that influence society. There are 
more than “‘ apples of gold in pictures of silver.” are the 
trees that bear and the leaves that and ish them, 
all done to Nature’s best truth, life, and beauty. are her 
most exquisite ferns with their crinkly foliage, in tracery as deli- 


cate as she herself could work. There are the master-thoughts 
and master-touches of artistic genius in designs of infinite variety, 
There is thirty years’ growth of the productions of that genius in 
patterns of gold and silver work, shaped to all the varying tastes 
and fashions of the world of luxury and wealth ! 

Notices of other electro-plate factories in Birmingham, less in 
magnitude than this, but of considerable importance, I reserve for 
a future paper. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHFR DISTRICTS. 


( From our own Correspondent. ) 


On CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: Shade of 
Improvement—TEMERITY AMONGST Buyers: Its Cause—FAILURE 
IN THE Iron Trape: Liabilities £35,000—TuE Steet TRapE: 
Slight re in Home and Foreign: The Kinds most in 
Request—PrRoposED INCREASE IN THE AMERICAN TARIFF ON 
Srest—New Mernops oF MakinG Srzei: A Method of Great 
Promise—Pic Inon: Quiet: Prices—Tae Waces Question 
IN THE Iron TraDE: Premonitory Symptoms—IRONMASTERS’ 
Views ON THE Prospects OF TRADE AND WaGES: Stated by a 
Bank Chairman—CoaL : Quiet-—Harpwares: Iron, Tin, and 
Brass Wares : Low Prices: Machinists and Founders: Railway 
Fastenings by Machinery--TinpLatTes: Remarkable Absence of 
Orders —PaRTiaAL EmpLoYMent : In What Departments— Heavy 
PENALTIES FOR UNFENCED Pir SHaFts. 

Yesrerpay (Thursday) in Birmingham, and on the day before in 
Wolverhampton, the reports of the ironmasters were to the effect 
that there is just a shade of improvement in the trade of this dis- 
trict. At the same time there were instances in which no altera- 
tion for the better could be quoted. There is no doubt that con- 
sumers of finished iron have remained out of the market as long as 
possible, and that now some of them are driven to purchase by 
sheer necessity. But they will not even yet buy more than suffi- 
cient to satisfy immediate requirements. 

This is not due to any anticipations that prices will be lower, but 
to a feeling which, whilst it cannot be termed want of confidence, 
is certainly not assurance that we have seen the last of the troubles 
by which we began to be so severely exercised on the fatal day 
which saw the collapse of the great financial concern, the pub- 
lic narration of whose history is still the chief discomposing 
element. 

In this district that feeling has not been checked by the neces- 
sity which a firm on the Shropshire side has been under of sus- 

nding operations. Happily, the transactions of the concern 

ave not very extensive, the total liabilities being, perhaps, 
£35,000. The insolvents are the Trench Iron Oompany, near 

Wellington. The books have been placed in the hands of an 

accountant, and the precise state of things is being laid before the 

creditors. These are chiefly pig iron firms, who can well bear the 
losses which they will sustain, whatever may prove to be the worth 
of the assets. 

The improvement in the demand is not confined to iron, but it 
extends to steel, of which the consumption, both in the home 
and likewise in the fureign markets, is slightly more now than it 
was a fortnight ago. The home demand relates chiefly to metal 
for railway uses and the manufacture of edge tools ; whilst the 
foreign has reference more to spring steel than to any other kind. 

The effect of the probable increased American tariff upon steel in 
every shape is looked upon here asa very serious matter. English 
steelmakers, however, still encourage the hope, indeed belief, that 
whatever may be the duty imposed, there will still be a demand in 
America for the British made article, This conclusion is arrived 
at from all past experience, it being a fact that no duty hitherto 








furnace until a bright line round the edges of the silver indicated 
that the union was effected. The ingot was then carefully removed 
from the fire and cooled gradually. When cold, the wires were 
cut, the copper plate taken away, the edges carefully filed, and 
the plated ingot was then ready forthe roller. 

In the year 1840 the plated ware trade underwent a complete 
revolution. The process just described was superseded by an in- 
vention of Messrs. Elkington, now so well known as electro-plating. 
by which silver is deposited with accuracy and certainty by the ai 
of galvanism. This process is essentially dependent upon the 
original discovery of Volta, the alchemist, in 1799, on which various 
inventions had been subsequently based. Messrs. ‘ton were, 
however, the first to apply the process successfully to the purposes 
of practical industry, and their enterprise in this direction took 
the old-fashioned platers by storm. opposition they encoun- 
tered was immense. A general outcry was against them by 
the platers of Sheffield and Birmingham, who naturally supposed 
that their craft would be entirely su ed, and that they, like 
Othello, would, in due time, “find their occupation gone.” These 
fears were not altogether unfounded. In art as in nature, 

“ The old order changeth, giving place to new ;” 
and in this case a reversal of the entire trade has been effected, 
and by a new and beautiful process, the purest types of art have 
been made accessible to even the humbler classes of society. But 
while the whole process of plating has been su, and the 
craftsmen under the former régime have been as it were pilfered of 
their art, the new process has opened up to them new avenues of 
industry, and the trade has attained almost i ible proportions, 

The process of plating at Messrs. Elkington’s factory is thus 
described :—The article having been thoroughly it is 
plunged first of all into a solution of cyanide of mercury to 
— any oxidation, as well as to secure a ge ad- 

esion in the plating. It is then transferred to plating 
vat, which is divided by plates of silver inte regular 
compartments, the articles being suspended on brass rods 
with cop) wire, and so as to expose an equal 
amount of surface in each compartment to receive the deposit of 
silver. The operation of plating is so nicely regulated the 
rate at which the silver is being deposited is correctly known, and 
the large amount of 24 oz. per hour is deposited, ‘ectly smooth 
and extremely hard. This, with the thickness of silver, accounts 
for the great durability of the articles manufactured by Messrs. 
Elkington. There are several large vats in use, so that some idea 
may be formed of the large amount of silver ee ter in one day. 
When the article has been in the vat a sufficient length of time it is 
taken out, rinsed in cold water, and dried. After that it is care- 
fully weighed, and the exact amount of silver on the article is at 
once seen and registered. In addition to the Gimant Sotenies 
ae plating a very large magneto-electric machine is in constant 
wi 


The number of workpeople employed at this establishment is 
over 1000, all of whom are skilled craftsmen. Upwards of 400lb. 
weight 130lb. of gold are stated to be fused and 
Every ounce of this 





imposed has prevented the expression of a preference for the pro- 
duct made in the old country. 

How far the question will be infil d by what is now occur- 
ring both in this and also other districts, in respect of the 
manufacture of steel, remains to be seen. The extent to which 
attention is being given to the production of this metal by processes 
not hitherto adopted, is very remarkable, and indicates a growth 
of chemico-scientific knowledge which bodes most favourably for 
the future of British metallurgy. The public will shortly have 
laid before it a method for the making of steel, and likewise iron 
in its manifold kinds, which promises to result in an economy of 
working with which no other plan at present known can compare. 
More than this, we are not at liberty to say. Arrangements are 
likewise in course of progress which will soon result in the testing, 
after a practical and cial fashion, of Hinde’s method of 
producing steel without intermediate work y in one shape 
or another in every other known plan. 

Pigs are quiet, but there is less indisposition to buy on the 
of consumers, who have been keeping outof the market, than there 
was a week ago. Vendors are not showing much anxiety to book 
transactions, and they generally hold out for the rates they have 
been asking for several weeks _ 

Following in the wake of the men of the North there are here 
and there signs amongst the ironworkers of this district of a dis- 
position to move in the direction of applying for an advance of 
wages. At present what has been done is quite preliminary. 
Beyond that stage, the good sense of the majority of the 
operatives will prevent it from going until trade assumes a 
much more satisfactory aspect than at present. The workmen 
are gradually recovering from the disastrous effects of their nearly 
three months’ struggle at the beginning of last year; and their 
recollection of the worse than inutility of their efforts to resist a 
necessary reduction upon that oceasion will prevent them from 
indulging in any rash attempt to force up wages at a time when any 
such efforts could not but be attended with a result no less cala- 
mitous than that of twelve months ago. 

The views of the ironmasters of this district upon the prospects 
of trade, and also their wishes in respect of the wages id to 
workmen were expressed at Bilston, on Tuesday afternoon, by Mr. 
Thomas Davis, an ironmaster, who, speaking in his capacity of 
chairman of the Staffordshire Joint Stock Banking Company, 
which has branches in most of the Black Country towns, and 
whose proprietors are chiefly members of the coal and iron trades, 

uoted the following words which he had caused to appearin the 
irectors’ report:—‘' There are signs that the depression in the 
ecommerce of the country is past, and your directors anticipate « 
better state of things for some time to come, not only for the bank 
but for yourselves as i men.” December in last year, he 

id, was a flourishing month, and came upon the iron 

i January was not quite so vigor- 
ous. Now they had got into February, and he hoped 
that bef closed, they woul 
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ve life to the coal trade, and when the coal and iron trades were 
ecg ae night and these 
money were ona 
over the counters of the different of 
wanted to see higher prices obtained for all kinds of yan Fy ding 
manufactured. He hoped it would soon have to be 
they wanted Staffordshire iron of any deserij 
have to give more money for it. When these 
obtained, they would be able to give better wages 
and to theironworkers. He hoped the time was 
when he should. be able to give better remunerati 
operative in his works, These were the sentiments he was sure 
of the whole of the trade. E coal and ironmaster was 


anxious to give their workpeople the means of securing more 


comforts and of the number of children who were run- 
ning about the streets and dirty. 

Coal is in only quiet demand, and the shipments are better 
selected again, 


Hardwares are without alteration. Firms of first standing in 
the production alike of iron, and tin, and brass goods compla 
only of the low prices they are compelled to take. An alteration 
in that respect will not be ible till the firms of less note are 
better supplied with orders. The machinista and the heavy founders 
are very quiet ; and notwithstanding the mildness of the season 
trade has not shown signs of reanimation so early as is usual. 
Processes to which machinery has been adapted to a larger extent 
than heretofore are being affected by that adaptation, to the 
benefit of the firms who are the most enterprising. This is notably 
the case in all kinds of railway work, and in a marked degree in 
respect of permanent fastenings, the Patent Nut and — Compan: 


being able to take orders at prices by which ve 
orders that have gone heretofore to firms of lo standing. 
Considerable effort is being made to talk-up the ,tin-plate trade ; 


but no great things can be said of the condition of that industry 

here, since it is a fact that one firm was a few days’ ago alto- 

coer without orders, a state of things without precedent in its 
istory. 

There is much partial employment in most.of the heavy depart- 
ments throughout Birmingham and South Staffordshire, and it is 
most to be seen at the establishments which depend for orders 
upon civil engineering work. 

Amongst the judicial proceedings of the week, relating to the 
trades of this neighbourhood, I have to note that on Wed- 
nesday, in Wolverhampton, a butty collier was sent to 
gaol for three months in default of his ability to pay a fine of £20 
and costs for having a pit unfenced at the part of a colliery 
(Breenridding, pat yy’ Se which he is the tenant; and the pro- 
prietor and tenant of the other portion of the co was 
in two sums of £20 also for unfenced shafts on the same property. 
A third charge was remanded for a fortnight till the fencing shall 
have been put up, when one of the fines will be reduced one-half. 
The penalties were made heavy because a collier had fallen down 
the t over which the butty had jurisdiction, narrowly escaping 
with his life, and breaking a thigh in two places. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tae Iron TraveE: Large Shipments at the Local Ports : The Rail 
Mills Fairly Employed : Several Fresh Orders Obtained from 
New York : Cheering Prospects for the Future: A more Specula- 
tive Feeling Imparted to tne Trade: Advance.of Prices Looked 
Upon as a Certainty : Continental Orders not Coming to Hand 
so Readily as Anticipated: Large Russian Contracts. About to 
be Given Out : Home Engagements Entered Into More Freely — 
Tue TINPLATE TRADE—THE StTeEaAM Coal TRADE: Better 
Demand from the Mail Packet Stations—TERMINATION OF A 
PROTRACTED LiTIGATION—COLLIERY EXPLOSION AT CWMAMAN 

PRESENTATION TO AN UNDERGROUND AGENT—CHARGE OF 
FORGERY AGAINST A COLLIERY PROPRIETOR—TRADE OF THE 
South WALES Ports. 


LarcE quantities of rails are now being shipped at the local 
ports, principally for the United States, San Francisco, Taganrog, 
and Peru ; and as there has been nostowing room for two or three 
woeks past at the Newport docks, where by far the largest quanti- 
ties are now awaiting shipment, the clearances that are being 
made will be speedily filled up, the rail mills at the leading esta- 
blishments being fairly employed. Several fresh orders have been 
obtained during the week from New York buyers, which, together 
with the large contracts lately entered into, give a cheer- 
ing prospect for the future to the trade, and will cause greater 
activity to be witnessed at the works as the spring season advances. 
A more speculative feeling is being gradually imparted to the trade, 
and as an advance in prices is looked upon as a certainty before 
long, the present time offers great facilities for such transactions, 
which will in all probability result in a large profit to those who 
enter freely into them. Continental orders are not coming to 
hand so readily as was anticipated, but as war between Greece and 
Turkey will, in all probability be averted, it will tend greatly to 

roduce greater vigour in the market, and restore it to something 

ike its former prosperity. In addition to the Russian contracts 
lately secured, there is another from that country about to be 
given out for 30,000 tons of rails, which makers in this district 
hope to secure, ils are about to be shipped to New Orleans, 
Philadelphia, Bangor (Maine), Providence, St. John’s, N.B., 
Boston, Porto Caballos, Norfolk (Virginia), Vera Cruz, Constan- 
tinople, Leghorn, Alicante, Valparaiso, and Nantes ; and ‘to 
several of the coutinental markets large quantities of bar are 
to be sent forthwith. Home engagement are being entered into 
more freely, and several large contracts are now in the market. 
Prices generally have not advanced, but makers continue firm at 
late quotations, and evince no anxiety to enter into large con- 
tracts for forward delivery at present prices, feeling assured an 
advance will shortly take place. There is a fair demand for 
bars, principally for the continental markets. Pigs of the best 
brands sell readil y at current quotations. 

Tin plate makers have sufficient orders on their books to keep 
their mills fully employed, and the trade is characterised by in- 
creased firmness, 

The severe gales which have prevailed at short intervals during 
the past week have tended to interfere with the shipments of steam 
packet stations and some 


some time past. 
coals for the more distant 


the a’ . heavy which prevailed through- 
out the month of Jan’ vend be hodie ne 

suitable the decrease in the 

rts is not so as have been Coal pro- 

still com: of the competition the ironmasters 


but its position is still re- 


the prosperity and welfare of 
trade shows a slight improvemen 
as unsatisf: * 





.T. underground agent of the Ashton Vale Iron 
ae Company, having as mgd > ong pee er a 4 of 
works, a position o’ greater responsibility, as 

that the last-named works yield half a 
seven blast furnaces at 


Mr. Edward Williams, recently a colliery proprietor at Loughor, 
was on Tuesday charged before the Swansea magistrates with forging 
two bills of ex amounting in the aggregate to upwards of £400, 
which had been tendered and accepted as payment to Mr. Leeder, 
*, Swansea, for machinery supplied and money lent. It 
that the accepter of the was supposed to be Mr. 
Thomas, of Braich Cymmer, near Bridgend, and who is 
father-in-law of the prisoner. Sufficient evidence was given to 
es aremand, and the prisoner was accordingly remanded until 
next, 
The following are the returns of the trade of South Wales ports 
during the month of January and the corresponding month of last 
year :— , 


i 


Exrorts or Steam Coat. 


Jan., 1869. Jan., 1868. 
Tons. Tons. 
Cargift., co co co cf oo co 177,081 .. oc oo 168,361 
Newport ee ee ee ee a 
Swansea oo ee: eo! ee vo ce GRIM cc co co US 
Liamelly .. pean SS pein y << Teer Mies 
SHIPMENTS CoAsTWISE. 
Jan., 1869. Jan., 1868. 
Tons. Tons. 
Cone 1c co ce! ce 00 te co GEE. co. op co Cat 
Newport ... cc. cco ce. cc.-ce 53796 co oo co 58,765 
Swansea wo co ce co co co WOET co co co 16,08 
SEA tear 00 66. 2d05 02 ce CONE eg 00 on GUN 
Newport also exported 9777 tons rails, of which New York took 
2609 tons; New Orleans, 2521 tons; Norfolk, U.S., 720 tons; Islay, 


1818 tons ; San Francisco, 710 tons ; eget 500 tons; Mol- 
lendo, 461 tons; Cape de Verde, 300 tons; San Carlos, 30 tons. 
Cardiff also exported 9851 tons iron, of which 8869 tons were 
rails, New York taking 2135 tons and Trieste 2146 tons, and 3439 
tons patent fuel were also sent from that port to the Continental 
markets. Swansea also exported 2564 tons iron and 8040 tons 
patent fuel. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. 

LrverPoot: The London and North-Western Railway, Runcorn 
Bridge—Nortu-Eastern District: The Cleveland Iron Trade : 
Hartlepool Gas and Water Company: Consett Iron Company 
(Limited): The Coal Trade: Colliery Boiler Explosions, &c.— 
STaTE OF TRADE: Leeds: South Yorkshire—HaiFax MATTERS 
—THE PROPOSED TUNNEL UNDER THE MERSEY— THE COTTON 
TRADE AT PRESTON—COURIOUS WATER-SUPPLY QUESTION — 
FURNACES AT Maryport —-GLAscow CORPORATION WATER- 
WORKS —THE CUMBERLAND — MIDLAND INSTITUTE OF MINING 
ENGINEERS — StaTe OF TRADE AT SHEFFIELD—CLYDE NavI- 
GATION, 

Goons traffic was commenced on the afternoon of yesterday week 

over the great bridge thrown by the London and North Western 

Railway Com across the Mersey at Runcorn. : 

The number of furnaces in blast in the Cleveland district is 
eighty-five, and there are fifty-five out of blast. The tone of business 
in this group is considered to be scarcely sv good, except as regards 
rails, for which there is stilla good demand for home, foreign, and 
colonial lines, The deliveries of pig iron continue steady, 
and makers’ stocks show no tendency to increase. In the bar iron 
ae ship-plate anebes there oe no mn Pe sem a 
northern iron ship-building e presents indications, how- 
ever, of tan activity. The Glaisdale blast furnaces 
and also the Middleton works are in full operation. The Hartle- 
pool Gas and Water Company has decided to effect at a 
cost of several th d pounds a junction bet the reservoir 
at Hartlepool and Hunsworth Burn, in order the better to be in a 
position to supply soft water for manufacturing purposes. At a 
meeting of the Consett Iron Company (Limited), held in Newcastle 
on Saturday, an interim dividend of 3s. 9d. per share clear of 
income tax, being at the rate of 5 per cent. per annum, was agreed 
to be proposed for the approval of the proprietors. On Sunday 
the Commodore Perry arrived iu the Tyne from London in tow of 
three steamers, and proceeded to the Tyne dock to load. The 
Commodore Perry is upwards of 2000 tons burthen. The North- 
umberland coal trade continues in a depressed state. A “* Marine 








Engineer in the Newcastle Chronicle that the frequency 
of colliery re perry imperatively calls for the employment 
of a better educated and higher skilled class of enginemen. 


The forges are a little better employed at Leeds. The machine- 
makers have but few new orders coming in. _ The tool makers are 
i gine builders are also doing a little better ; 
one firm has received an order for ten engines, 
PE ngage tcp in — nen rg shows a fair amount of ac- 
ty. Bars, rails, an are i 
pe ee Apes oer 9) nage 
i ‘alin iT in the prod tion of ig either in South Yorkshire 
is no 0! e uc’ of pig either in or! 
the front disteion The trade in house coal shows 
Steam coal is also in moderate request, 
ues in active demand. 
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of five in working order. 
The Midland Institute of Mining i to amal- 
ae ae ee * Viewers’ ‘tion. 
new body will hold and extend the sphere of its 
operations in counties in which ¢ 50,000 miners are 


The committee of management of the Clyde Trust has reported 
that it would be desirable to appoint a consulting engineer to the 
Trust at a fixed annual salary. Noone has yet appointed. 
For the first time for many months the revenue of the Clyde Trust 
presents a slight ine, having been £9991 in January, as com- 
pared with £10,143 iu January, 1868, 





PRICES CURRENT OF METALS AND OILS, 



























1869, 1868. 

CoPrPER— andtile,|/ 2 2d. £4. d) 2 @ £484 
POT COM nn necceerenccere © 0.. 81:10 73 00..74 00 
selected 82 0 0.. 8310 0175 0 0..76 8 0 
$3 10 0.. 86 10 717 0 0,.80 6 0 
86 10 0.. 88 10 82 0 0.. 8 09 0 
83 @ 0.. 87 0 80 6 0.. 83139 0 
75 0 0... 76 0 000.0006 
74 0 0.. 75 0 6910 @. 0 00 
761¢ 0..79 @ 73 0 0..7%4 0 0 
006 6 e773 0 0 007 

3 15 6 cash. 212 6 cash. 
610 0.. 615 610 0.. 615 0 
600... 00 5610 0. 000 
750. 77 760.00 0 
600... 62 515 0.. 0 0 0 
9560. 00 950.000 
850. 8 7 850. 000 
7936. 33 750.000 
«| 10 0 0.. 10 5 10 5 0.. 1010 0 
LEAD, Pig, F eee | 1810 0.. 18 12 6 1810 0, 18 15 0 
2015 0.. 2017 210 0..21 56 0 
19 2 6..19 5 19 0 0..19 6 O 
20 0 0.. 0 0 20 %. 000 
22 0 «0... 22 ~ 5 2210 @.. 238 0 0 
2010 6.. 20 15 2015 0. 0 0 0 
37 0 0.. 29 0 277 00..000 
27 0 0.. 30 0 26 0 (0.. 28 @ 0 
400... 00 410 0. 00 0 
617 0.. 0 0 617 0. 00 86 
21 5 0.. 21 7 000. 000 
21 0 0. 21 5 1915 @. 0060 0 
26 0 0... 2610 200. 000 
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. ON ELECTRICITY AND THE CORRELATIONS OF 


ELECTRICAL FORCE. 
By Dzsmonp G. FirzGrra.p, 
No. VL. . 


More has hitherto been said about electrical force—the 
correlate and the equivalent of the attraction of affinity 
through which electricity becomes manifested—than about 


electricity itself. We have seen, however, that the quan-| j 


tity of the latter produced is measured, not by the intensity 
of the chemical igo | lace, or the quantities of 
force involved in it, but simp! by the number of chemical 
equivalents entering into an from combina- 
tion. And now that we can realise ing facts— 
that the electro-positive elements are in truth combinations 
of ponderable matter with electricity ; that the work done 
by the repulsive force which has effected the separation of 
such elements from an etme ces body is stored up 
in them as a potential energy; that this en remains 
associated with electricity, as electrical force, when recom- 
bination of the element occurs, and that the electrical 


energy becomes in repulsive (heat) force in its action 
to restore electrical equilibrium—we may pause to inquire 
into the modus operandi of the electro-chemical production 


of the imponderable element itself. 

To obtain a full and satisfactory answer to this inquiry, 
a result not merely ben trovato on the first aspect, but 
capable of explaining, and susceptible of being explained 
by, so many phenomena that no doubt can be left of its 
general veracity—we must, in certain directions, tread 
upon new ground ; for no hypothesis that has yet been ad- 
vanced in relation to the question will bear examination in 
the light of facts that are now known, or question in 
regard to those that are as yet unexplained. tt might be 
peo a very simple matter for an electrician to explain 
in what manner a strip of zine or a pellet of potassium fur- 
nishes him with a supply of electricity ; pod the explana- 
tion which will be here afforded is indeed very simple when 

iven; but it has cost the writer many years of study— 
Steed in great measure upon groundless theories and 
sterile hypotheses—and of experimental research, leading 
at rare intervals to a discovery or observation throwing 
light upon the subject. One such discovery, viz., that the 
rotation of a static charge (about any point not in the axis 
of figure of the charged body) produces an elementary 
magnet, inducing magnetism in conductors placed in 
proximity to it, I announced in Tue Eneinezr of July 3, 
1868. This has not yet attracted attention; but the fact 
is one of extraordinary importance; and (since the converse 
proposition that the rotation of a magnet upon its axis 
produces a static charge upon conductors in proximity 
to the magnet, equally holds good), it must form the 
basis of a new branch of electrical science connecting 
static electricity and magnetism. The absence of suffi- 
cient data is one reason why no competent theory of 
volta-electrical generation and electrical conduction has 
yet been propounded. Another reason exists in the fact 
that the data taken have been generally incorrect. It 
should be stated, however, that whilst most of the Leesa gor 
modern writers on electricity have apparently despaired of 
explaining physically the production and conduction of 
what they regard as “an affection of matter or mode of 
force,” a “peculiar property,” or a “mode of motion of 
which it is difficult to frame any clear idea,” there have 
been several instances in which others of less authority 
have approached very near to a theory capable of embrac- 
ing at least the superficial phenomena occurring in the 
closed voltaic circuit. But an efficient theory should do 
much more than this. It should explain, amongst other 
things, the phenomena of the open or inductive circuit and 
those of electrolysis; the reason why chemical action is, 
in certain cases only, arrested when a given difference of 
“tensions,” or a maximum statical force, is allowed to 
obtain, and why conduction can take place in a determinate 
direction only; the production of magnetism as an invari- 
able concomitant to electrical conduction; and the dis- 
appearance of electrical effect in the ratio of the quantity 
of magnetic effect produced—in a word, it should render 
clear, or, at least, be reconcilable with, the manifold elec- 
trical and chemical effects which may take place through 
the contact of a metal with an electrolyte. 

In seeking for such an explanation the theorist or hypo- 
thesist should ever bear in mind Newton’s aphorism— 
Natura simplex est, et rerum causis superfluis non luxuriat. 
I know that many have been and are working, with a true 
love for science, to obtain a view of the inner mechanism of 
that which, in the present century, has been utilised with 
such splendid results to commerce and civilisation; and, 
because nature guards the secrets of her simplest handi- 
work with greatest care, they will need to labour earnestly, 
even when they have found a clue to the direction in which 
their labour will not be misapplied. Myself their fellow- 
worker, I shall be content if r can contribute to indicate 
this direction, in which the endeavours of each and all may 
be profitably expended. ‘To such as these I may say that 
we have one common enemy—error, and one common ob- 
ject, truth. And they will sufficiently understand that, 
should I attack their views or their modes of reasoning, 
the attack is not directed against themselves. 

I do not pu even if would allow me, here to 
enter into the theory by which I have been enabled to con- 


nect electrical phenomena—clearly and intelligibly to m 
own mind—into a coherent a but I shall > this 
in, as briefly as 


theory, or a portion of it, in order to ex 
mee 1 the voltaic production of electricity, and the mode 
in which electrical conduction is effected. It may be useful, 
however, first to draw attention to certain conditions in 
the voltaic circuit which have been frequently overlooked, 
and also to state certain principles upon which my explana- 
tion will be mainly based. The ion of the 
difficulties under which many hypothesists have laboured 
are due, perhaps, to the fact that they have notkept distinct 
and tein their minds the two portions of the positive 
element respectively dissolved and remaining unacted upon 
in the voltaiccell. The statement, forinstance, that “the posi- 


tive element ischemically attacked, and its electricity passes 





i ty 
pertaining to the dissolved portion of metal, and why the 
undissolved portion parts with its electricity; and the same 
explanation is required also if we are to adopt the third 
assumption. Hypothesists seldom to settle clearly 
such points as these—to account for the mutations taking 
place, or to verify their conclusions by applying them to 
general as well as to i The 

uently fail to realise—even in their own minds—whether 
e combination of a metal produces merely a movement of 
electricity accompanying the conversion o ical force, 
or whether a certain weight of a given metal, besides hae 
an electro-motor, constitutes the source of a definiteelectri 
supply. Driven on to the former horn of the dilemma, 
they are, nevertheless, forced to admit that there must have 
been some electricity in a fragment of zinc before it ob- 
tained a negative tension; but they cannot account for the 
locus standi of this electricity when the zinc is dissolved 
in a closed circuit; and the second alternative is conse- 
quently to them even less tenable. Such reasoners, build- 
ing with inadequate materials upon an inadequate founda- 
tion, readily drift into an hypothesis in which they are 
supported by the distinguished name of Mr. W. R. Grove. 
They are led to suppose that the electricity must have been 
converted into heat, and arrive, perhaps, ultimately at the 
above-mentioned conclusion, that “ electricity is a mode of 
motion of which it is difficult to frame any clear idea.” 
How much grander than this was Faraday’s nescio? We 
may say, in a certain sense, that we do not know what 
electricity is; but we do know that it is not a force. 
Again, ——— do not always bear in mind that the 
quantity o! wep A wes | in a given time is the same 
at every point of the reduced length of a closed circuit; that 
the quantity of heat produced is also the same at every 
such point in a given circuit ; that the heat evolved at any 
point, or throughout a given resistance, in any circuit, isas 
the square of the quantity of electricity ing in such 
circuit ; that the quantity of a given mel electrolytically 
consumed measures in every case the heat produced plus 
the work done by a current ; that a double “ electro-motive 
force” produces a current of double intensity, or twice 
the quantity of electricity in a given time, provided the 
resistance of the circuit be maintained constant ; that the 
quantity of electricity passing, or what electricians have 
agreed to term the “intensity” of a current, measures the 
extent of the chemical action taking place in any electro- 
lyte traversed by the current, or in each “cell ;” that the 
ifference in intensity constitutes, properly speaking, the 
only known difference between currents ; or that the same 
quantity of electricity passing through a given conductor, 
under the same conditions, excepting as s time, may 
ager very different total heating or dynamical effects. 
n such case the reason may be that the external phe- 
nomena of electricity have not been studied sufficiently to 
place at command facts such as these, by means of which 


prima facie conclusions 0 | be gauged even before they are 


provisionally adopted. And it may be useful gently to hint 
that those who do not well know what is known in the di- 
rection of their hypotheses are scarcely in a position to 
speculate with advantage. 

I may now quote from Dr. Miller’s excellent text-book 
on Chemistry a short note which may aid us in compre- 
hending the mode in which electricity unites with elemen- 
tary bodies, and also a statement embodying a fact which 
has been classed as the fifth law of electrolysis :— 

“Tt is highly probable,” says Dr. Miller, “that the iso- 
lated bodies usually viewed as elements should be regarded 
as compounds, the molecules of which consist of particles 
of the same element in opposite polar or electrical condi- 
tions. Hydrogen gas, for instance, is to be regarded as 
hydride of hydrogen, or a compound of hydrogen with 
hydrogen; chlorine gas as chloride of chlorine, and so on.” 

We need not pause here to investigate the grounds for 
this view, or how far, and in what direction, it may be 
safely adopted. We shall, as we proceed, find it elucidated 
by its accordance with experimental facts. Regarding 
elementary zinc in its no’ condition as a zincide of zinc, 
—a compound of electro-positive combined with electro- 
negative atoms—we may, for the sake of simplicity, 
assume that the former are associated with the hele of 
the (plus) electricity existing in the compound. The con- 
stitution of zinc in its normal state will, therefore, be 
indicated by the following di We may further 

Fic.1, Tegard the electro-positive atoms in zinc as being 
combined with the electro-negative atoms in pre- 
cisely the same manner as a metal may be com- 
bined with an acid radicle, excepting that, in the 
case of the elementary body, the universal physical 
law imposing the alternative of combination or 
attraction is only partially complied with through 
the mere, end arising from the mode in which 
electricity has become stored up in it. We shall 
thus be prepared to apply the chemical doctrine 
of elective affinity to the phenomena taking place 
when zincide of zinc, for instance, is brought into 
contact with hate of hydrogen, ay Ba 
water acid with phuric acid. d 
already we are in a position to realise a most im- 
portant consequence of the view we have here 
taken, viz., that’ zinc and other metals, when 
deprived of a portion of their normal electricity, 
or when ing a negative tension, are virtually 
electro-negative ies as compared. with the normal 
elements of which they may then be considered as the 
electro-negative constituent, and that zinc, copper, platinum, 
&c., when associated with electricity over and above their 
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stituents virtually disappears, and the bodies may then be 
— as the dateonedine constituents of the normal 
me 


The second quotation I have to make from Professor 
Miller’s work is the following :— 

“ Those bodies only are electrolytes which are composed of 
a conductor and anon-conductor, Theconductorsaccumulate 
on the platinode (negative electrode), the non-conductors - 
on the zincode (positive electrode). For example, iodide of 
lead when melted conducts the current; metallic lead, 
which is a conductor, accumulates at the platinode, whilst 
iodine, which is a non-conductor even when melted, collects 
at the zincode, On the other hand, red chloride of sulphur 


(S Cl,) is not an electrolyte, although com of le 
ivalents of its components ; and hve grace 


chlorine, when the latter is liquefied by pressure, are both 
insulators of electricity. A compound com of two 
‘or instance, 


conductors is os unfit for electrolysis, 
a metallic alloy, such as plumber’s solder, composed of two 
parts, or one equivalent of lead, and one part or one equi- 
valent of tin, when melted conducts the current perfectly, 
but no separation of its constituents is effected.” 

We have now briefly to touch upon a point in molecular 
physics. That an electrolyte must be considered as being 
composed of molecules formed by the union of atoms which, 
in the aggregate at least, are conductors of electricity with 
others which are non-conductors, or bad conductors, is a 
view which is sufficiently confirmed by an inspection of the 
electro-chemical series of the elements. But are these 
molecules in actual contact, or are they surrounded by 
“interatomic”—or rather intermolecular—space/ The 

henomena of the contraction of solids, as well as of 

iquids and gases, by the effect of cold or of pressure, would 
alone be sufficient to —— us to adopt the latter and pre- 
valent view. This view, however, is prima facie an addi- 
tional difficulty in the way of a complete physical expla- 
nation of electrical conduction. Indeed, Faraday—meta- 
physically correct in inclining to the idea that what is 
tangible and visible to our senses as matter is mentally re- 
solvable into immaterial centres of forcee—appears to have 
regarded this difficulty as physically insuperable. And, 
since the fact of electrical conduction cannot be called into 
question, he at one time considered it as being, consequently, 
fatal to the atomic theory. We will proceed to show in 
what this difficulty consists. If matter be made up of par- 
ticles not in actual contact, but surrounded by interatomic 
space, then, argues Faraday, “space must be considered as 
the only continuous portion of a body so constituted. 
Space will permeate all masses of matter in every direc- 
tion like a net, except that in place of meshes it will form 
cells, isolating each atom (or molecule) from its neighbours, 
itself only being continuous.” In the case of shellac, he 
continues, space must evidently be an insulator, for, if it 
were a conductor, it would resemble “ a fine metallic web,” 
penetrating the lac in every direction, and conduction would 
therefore take place. Butin the case of aconducting metal 
(or of an electrolyte) we have, as before, the swathing of 
space round every atom (or molecule). With an absence— 
perhaps to be explained by a preconceived conclusion 
against the atomic theory—of the usual caution with which 
Faraday arrived at deductions, he then asserts that, if space 
be an insulator, there can be no transmission of electricity 
from atom to atom. But there is conduction, hence in this 
case, he argues, space would be a conductor. “ The reason- 
ing,” he further states, “ends in a subversion of that (the 
atomic) theory altogether ; for if space be an insulator it 
cannot exist in conducting bodies; and if it be a conductor 
it cannot exist in insulating bodies.”* 

Whilst recognising the established fact that vacuous 
space is absolutely non-conducting, we must, notwith- 
standing the above conclusions, adhere to the atomic 
theory, as being the only lucid and coherent explanation 
of the ultimate physical constitution of matter that can be 
adopted as the basis of molecular physics. As before 
stated, it does not belong to our present subject matter to 
realise immaterial centres of force or other metaphysical 
entities. However beautiful and noble may be the ten- 
dency towards the highest form of truth—that which is 
not dependent upon or related to our physical perceptions 
—we cannot but admit that it is entirely out of place in 
purely physical investigations. We have here to consider 
matter, not as it might ap to those higher and more 
undeveloped faculties which exist in us, and point to the 
belief that we are formed in the image and likeness of an 
infinite Intelligence whose Will is creative, but as it ap- 
pears, or might appear, to our physical senses, aided by the 
resources of our reasoning powers. Metaphysically, the 
atom—a body which cannot be subdivided, but which mt 
is not a mathematical point—may be an absurdity: phy- 
sically, I hold that it is a nec and unavoidable 
conception. Granting that these ultimate particles might 
appear, to suppositious _— of physical vision, of the 
size of marbles, the very keenest edge that human inge- 
nuity could obtain in order to effect their subdivision must 
consist of a line of similar spheres. On the confines of two 
worlds, the atom, when scanned by purely mental vision, 
disappears, and in its place is found Will. None the less, 
however, has it a positive physical existence, which it is the 
province of Physics to recognise. The atom _ to be 
always combined ; space in bodies is intermolecular, not 
interatomic. One word more in relation to the difficulty 
arising from the negative property of non-conduction per- 
taining to s Fe be an insulator, but if a conduct- 
ing atom denned with electricity can move through space 
into contact with another conducting atom, then there can be 
a transmission of electricity from atom to atom. 

The normal condition of an electrolyte, such as ae 
of hydrogen (existing in water acidulated with sulphuric 
acid), is roughly indicated in Fig. 2, showing four lines of 





* Paraday asa Discoverer. By John Tyndall, F.R.8.; Longmans. 
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molecules,in which the electro-positive and electro-negative 
constituents are irregularly disposed. . a 

It may here be obaieved, in contradiction'to the preva- 
lent notion that water’ is directly decomposed in the 
electrolysis of aqueous solutions, that 
pure: water, like ice, is so bad a con- 
ductor of electricity that it may be 
classed amongst insulating bodies. 
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Fi.2 Our explanation of the modus 
OH) OED y see of the production and con- 
uction of electricity is briefly as 
follows: — When an electro-positive, 
such as zincide of zinc, is brought into 
CHE) EQ) contact with, or even into proximity 
to, a body such as cupride of copper, 
which, in its normal state, is electro- 
negative to it, or with an electrolyte— 
OOOO) necessarily containing at least one 
such body—zineide of zine becomes 
“ polarised,” in virtue of the attrac- 
tion (of chemical affinity) between its 
GX) EQ) electro-positive constituent and the 
electro-negative constituent of the 
cuprate of copper or of the electrolyte. 
And the cupride of copper, or the electrolyte, becomes also 
polarised; the direction of the polarisation being indicated 
always by the maximum chemical affinity in play. The 
nature of this polarisation in 
the case of a metal and an 
electrolyteis shown in Fig. 3. 
Now the attraction of { for 
8 O,, for instance, is greater 
than the sum of the attrac- 
tions of } forZ,andof SO, for 
Hi; ond chemical combination 
therefore takes place between 
t and § O,—the atom and CaXH) GX") 
the molecule become dis- 
associated respectively from 
the atoms with which the 6a) GX) 
were previously Gatabliied 
= fall together, forming a 
molecule of sulphate of zinc 
charged with: free  elec- 6a") GoXH) 
tricity (ft 8 O,), as shown in 
Fig. 4, It will be seen that { is still separated from the 
next conducting particle, H, by the non-conducting mole- 
cule § O,, and also by intermolecular space. We have to 
account for the conductive propa- 
Fit. 4 gation of electricity under these 
2X2) conditions. To this effect the 
forces (attractions) now acting 
P sla upon the charged molecule have 
to be considered. Four at least, 
DQOSO and, under ordinary conditions, 
five such forces come into play. 


5 In one direction, and operating as 
@) (a) Xn) a static force, we Save the pon on 
4 tion of Z for t still to some ex- 
= tent saeeiting, pose inter- 
molecular space now intervenes 
(2) BEX between ane This attraction is, 
lie properly speaking, electrical, that 
is to say, it is the electricity asso- 

© 


SOOO) ciated with $, which is the cause 


of it, or which is attracted by the 
i ——————~_ minus zinc. In other directions, 
and operating as dynamic forces, we have the attraction 
between } and H, liberated minus its normal electricity, 
and between S O, and Z; moreover, according to a law 
which is well understood, the charged atom {, or its elec- 
tricity, is attracted outwards towards the nearest surface 
whence it can act inductively upon surrounding conductors 
through the medium of a dielectric, such as air. 

In any case the preponderance of forces causes the rota- 
tion of the charged molecule in the direction indicated by 
the curved arrows (Fig. 4). And this rotation, by reason 
of the last-meutioned force, will be in contrary directions on 
either side of the axis M4 conduction, indicated in the figure 
by a straight arrow. The combined electrical and chemical 











attractions acting between $$ and H H also cause the 

and electricity consequently passes from the conducting 

hydrogen in its normal state (viz, 
=| FAG. Ss 
3® 

Under certain conditions—for 

without the intervention of a nega- 

“ polarised by hydrogen.” That | 1 

when, by reason of the transfer of 


rotated molecules to move into actual atomic contract with 
particles, $$, charged with free electricity, to H H. The 
as if H), now become charged with 
instance, when, as in one of our 
experiments, a plate of pure zinc O2OOe , 

1 

t 

: 
tive element to forma “ couple ”— Oe) (YG) 

H 4 
is to say, the positively charged ‘ 
hydrogen molecule, 3+ {—disasso- ((=)\SgX=)(A EQ) 

=) 

electricity, its atoms can no longer BQO 
act as supplementary electro-nega- p 


H 4G, thus effecting a temporary chemical combination, 
latter, from being minus the electricity combined with 
free electricity, as f; 

is made to act as an electromotor 

the itive element may become | 

ciated from the molecules SO, Z 

tives to the electro-positive con- 








stituents of these molecules—passes into approximate con- 
tact with the metal constituting the electromotor, and 
possessing the opposite or minus tension, In‘ such cases a 
‘ double electric affinity comes directly into play (Zt + 
s0,H= Zt +8 O, Z); for, as experiment shows, we 
may regard the plus hydrogen as being not merely held 


under inductive influence by, but as being virtwally com- 
bined ‘with the minus zine, although intermolecular space 
must exist between them. If either the zinc or the electro- 
ape insulated, equilibrium then occurs; and, in spite of 
the strong affinity between pure zinc and sulphuric acid, the 
action, chemical and electrical, here ceases. If the electro- 
lyte be directly in contact with earth, and the zine element be 
employed to communicate a charge, or a series of charges, 
to an insulated conductor, any further portion of hydrogen 
liberated as gas is evolved from the surface of a cushion 
of hy n condensed upon the zinc. The “electromotive 
force” of the element is then less than that of zinc in its 
“ unpolarised” condition, the electrical force (E*) in action 
being that of zine minus that of hydrogen. Thus we can- 
not escape the effect of “ polarisation by hydrogen” by 
dispensing with the negative element in single-fluid couples. 
So far as the writer is aware, this peculiar polarisation of 
the “ generating element” has not not hitherto been either 
explained or noticed. : 

Two other cases of peculiar interest, as illustrating the 
present theoretical explanation, may be glanced at, If pure 
potassium be substituted for pure zinc, chemical action, as 
is well known, is not arrested when the metal and the 
electrolyte are both insulated, although no closed circuit 
then exists. This is the case also when the potassium 
is combined as an amalgam immersed in the electrolyte. 
Here the moreintense attraction, electricaland chemical, of K 
for ; results in actual atomic contact or chemical combina- 
tion ; intermolecular space no longer exists between the 
conducting atoms, and electricity consequent] s from 


plus hydrogen to minus potassium (K K + 4 jj becoming 
+ K + {H). The normal hydrogen is then evolved, and 


the normal potassium is acted upon afresh. Again, when 
impure unamalgamated zinc, or pure zinc to which frag- 
ments of copper or platinum have been rivetted, is immersed 
in dilute sulphuric acid, chemical action proceeds rapidly 
even when the element or the electrolyte, or both, are 
insulated. Here local circuits are formed, the plus hydro- 
gen set free combines superficially with the particles which 
constitute the negative elements in these circuits, and, sup- 
posing these to be copper, the reaction shown by the equa- 
tion Cu $+S8 0,H=ZS0,+Cu x takes place under 
what may be regarded as a double elective affinity in play. 
Any further portion of bydrogen set free is now evolved as 
gas from the surface of Cu {js but in the first place it 


parts with one-half its electricity, which passes from the 
polarised copper to the zinc left mznus its normal electricity 
—plus hydrogen ct }) becoming normal hydrogen (; H)— 
and the zine is consequently acted upon afresh, . 

But ordinarily, both in closed and in open or inductive 
circuits, and whenever a negative element is used to form 
a voltaic “ couple,’ a fifth force comes into play, and the 
plus hydrogen no longer tends towards the generating ele- 
ment. This fifth force, like the three last mentioned, 
acts to produce motion, or dynamically. It is the attrac- 
tion between Z and t (Fig. 4) and between the minus 
zine element and 7; (Fig. 5), acting—not in the direction 
in which it is counteracted by the other forces in play— 
but in the direction of the axis of conduction, through lines 
of polarised molecules forming a circuit, through which the 
minus tension of the generating element may become neu- 
tralised by the conductive passage of the electricity 
requisite to reconstitute it in its normal condition. 

Whenever, therefore, such conditions prevail as will 
allow of the attraction of the generating element for its 
normal electricity being exerted in this direction, the ver- 
tical line of charged hydrogen atoms (Figs. 5 and 6) be- 
comes exactly analogous to a fresh generating element, and 
the reactions which then take place are precisely the same 
asin the case of the zinc element. That is to say, the 
plus-charged hydrogen atoms combine with the electro- 
negative constituents of the contiguous polarised molecules, 
liberating their electro-positive constituents in a condition 
of minus tension, and the newly-formed charged molecule, 
composed of a conductor and a non-conductor, then rotates 

under the influence of the forces 

FIG. 6. acting upon it, and its free electricity 

passes to the liberated hydrogen 
atoms. 

Let us now suppose that we have 
arrived at the end of the electro- 
lytic chain, and that the charged 
hydrogen is set free in proximity to 
a copper conductor, or negative 
element, polarised analogously to 
the electrolytic conductor. We 
know that the cupride of copper, 
composed of an electro-positive and 
an electro-negative constituent, be- 
comes, when dilute sulphuric acid is 
the electrolyte, “polarised” by, or 
electro-plated with hydrogen, that it 
may be removed from the fluid and 
wiped clean, but will still exhibit 
the reactions of a hydrogen compound, electro-positive to 
copper in its normal condition, Hydrogen is evidently 
combined with the copper, at least superficially, forming a 
tolerably stable compound; but the condition in which it 
exists in this combination is a matter which is open to 
question. According nee vie of eA writer, besed 
upon many experiments, the hydrogen is*here associate 
with double the quantity of electricity combined with it in 
its normal condition as a The vertical line of plus- 
charged hydrogen atoms above mentioned ap in fact 
to be simply transferred to the surface of the copper 
element, the electro-negative atoms of which combine with 
the hydrogen to form a cupride of hydrogen, whilst a quan- 
tity of electricity equivalent to the plus charge or free elec- 
| tricity of the hydrogen molecules (Ck H) is dismissed from 
the electro-positive constituent of the cupride of copper. 
The action is consequently. similar to what would occur if 
the plus charge of the hydrogen molecules were communi- 
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cated to the copper element. 





‘in mind that an electro-positive body in its 


normal electrical. condition is constituted b 
number of atoms combined with an excess of 
and of atoms which are “ 
electro- negative to the 
former, the following equa- 
tion will aid in explaining 
the reaction indicated in the 
iagram. For the sake of 
simplicity, and in order to 
avoid theoretical questions 
which many re; as not 
1 finally settled, the eguiva- 
nt of hydrogen is here, and 
throughout the present paper, 
taken to represent the atom 
of this element. Taking two 
instead of four atoms of 
hydrogen— 
tHCPand Ct = FC, 
£ C,Ctand + electricity free. 


When the negative ele- f 
ment of a single-fluid couple —= is 
has thus become electro-plated with hydrogen, any further 
portion of this body set free is evolved as gas from the 
surface of a layer of cupride of hydrogen,—having first, 
by transfer of electricity to the latter, and thence to the 
Jonnie constituent of the cupride of copper— 
assumed the condition of normal hydrogen (jf; H). In 
double-fluid arrangements, the hydrogen is oxidised by a 
secondary reaction, or rather, is exchanged for a less electro- 
positive body existing in a fresh electrolyte, and is thus 
prevented from being deposited upon the surface of the 
conducting plate—so that the full difference between the 
affinities for SO, of zinc, and of copper or platinum, is 
utilised in the production of an electromotive force, 

The electricity transmitted from particle to particle has 
alone been here considered. As a matter of fact, the 
atoms or molecules give up a see only of their free elec- 
tricity, remaining statically charged. 

According to the views of the writer, conduction takes 
place in metals precisely in the same manner as in electro- 
lytes, excepting that no actual separation of the electro- 
positive and electro-negative constituents occurs. 

It is claimed for the above explanation that it is suscep- 
tible of being expanded into a theory embracing, and 
eapable of explaining, all the known phenomena of the 
voltaic circuit, and that, moreover, in various directions it 
leads inductively to conclusions in exact accordance with 
experimental results. We can here only glance at the 
magnetic phenomena exhibited by conductors, electrolytic 
or metallic, whilst transmitting the electric current—phe- 
nomena which hitherto have been but very imperfectly 
understood. It has been elsewhere shown that the rota- 
tion of a plus charge, is equivalent in its effects to a current 
in the direction of the rotation; and it will be seen that the 
rotation of a charge accumulated upon an ultimate particle, 
about any point not in the axis of figure of the charged 
body, must necessarily constitute an elementary or mole- 
cular magnet. Those who are acquainted with Ampére’s 
beautiful and truthful Theory of Magnetism, will readily per- 
ceive, therefore, that, taking two molecules rotating in oppo- 

Fic. 8. site directions on either side of 
the axis of conduction in an elec- 
trolyte (and the action, as above 
stated, is similar in the case of a 
metallic conductor) the magnetic 
polarity of the molecules will be 
as indicated in Fig. 8. 

The magnetic polarity of aconduc- 
tor conveying a current, its action 
upon the magnetic needle, its effects 
in current induction, &c. &c., will 
be explained, consequently, by the 
following figure, representing the two halves of a portion 
of the conductor, divided by any longitidinal section 
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through its axis of conduction—supposing the two halves 
to be superposed so that the arrows coincide in direction. g 


Tue CHINESE IMPERIAL ARSENAL.—At the present time, when 
the re-organisation of the public depéts and manaufactories of the 
munitions of war in Great Britain and on the Continent is 
seriously engaging "public attention, it will not be without interest 
to note what is doing in China in these matters. Mr. Mongan, 
her Majesty’s Consul for Tien-tsin, has recently forwarded a report 
to the Foreign Office, which contains a memorandum drawn rH for 
him by the gentleman under whom the Chinese Government have 

woe the arsenal now in course of construction at that place. 
at gentleman states that—‘‘ During the autumn of 1866, his 
Excellency Chung, the three superintendent, and the Vice- 
President of the War Office, determined to establish an arsenal at 
Tien-tsin for the manufacture of munitions of war, and during 
December of the same year he arranved with an English gentleman 
resident at Tien-tsin to procure for that purpose the necessary 
machinery and workmen from England. At first only machinery 
for manufacturing gunpowder and percussion caps, with ev 
ead mecha! 
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workmen 
selected. It is situated on a small canal on the east si 
Tien-tsin river, about three miles due east from the British settle- 
ment. It is on a perfect plain, and the part which will be used 
for works purely will occupy a piece of ground measuring in length 
3380ft. by a breadth of 1720ft, _Outside-of the arsenal, about the 
third of a mile to the south of it and on the canal bank, will be 
erected the residences of the way 9 engineers, gre ts a | 
makers, and at the same distance from the north of the 
will be erected: the residences of the mandarins connected with the 
arsenal. As posane Cos hee a Snam-s00 fre 4 SoS 
Chinese labourers (navvies), bricklayers, sawyers, carpenters, 
Pr made san peel rear 
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RAILWAY MATTERS. 


A 11x is about to be made between Lismore und Fermoy at the 

of Devonshire. ‘ 

directors of the Taff Vale Company intend to recommend 

a at the rate of 9 per cent. per annum for the half-year 
3ist of December last. 

Wrrs the of the clearing up of accounts on the Tun- 
bridge and Cross lines the capital account of the South- 
Eastern Company is now absoluic'y closed. 

Ons of the accompaniments vi the Central Pacific construction 
party is a blacksmith’s shop on a wagon, which has to be pushed 
along three times a day to keep up with the tracklayers. 

Tae South-Western Railway Company declined to convey the 
Volunteers to and from Portsmouth at the same terms as last yéar, 
or to accept the offer made by the mayor for the payment of £350 
from the volunteer f: 

THE Midland directors have caused clauses to be inserted in the 
Additional Powers Bill for an extension of time for the completion 
of the Mansfield and Worksop, the Mansfield and Southwell, and 
some other railways and wor 

A LARGE reduction of fares on the London, Brighton, and South 
Coast Railway was announced on Friday at Brighton by a letter 
from Mr. Laing, the chairman, to the mayor. The reductions are 
comprehensive, and the fares on the same basis as in 1863. 

A CIVIL ENGINEER on the Pacific Railroad writes that he has 
seen a remarkable curiosity—a natural hot spring—up in Nevada, 
which he describes as situated in a crater 150ft. long in one 
direction and 75ft. in the other—a mammoth bath tub in shape. 

THE Great Eastern Railway Company is able to pay a dividend 
of rather more than 1} per cent., but, ‘*in view of the difficulties 
through which thé company has been passing,” they do not pro- 
pose to pay it, but to carry the amount which would be available 
to divide as a reserve to the accounts of the current half-year. 

THE managers of the Union Pacific Railway Company have 
announced that 1000 miles of the line are now complete, and that 
adding to these the 500 miles constructed by the Californian 
Company, there only remain about 250 miles to make. This done, 
there will be direct railway communication between the Atlantic 
and the Pacific. 

AN opportunity of obtaining an interest in the Carnarvonshire 
ee een poseetnd itself, the directors of the London and 
North-Western pany have d d it advisable to avail them- 
selves of it. Access to the large slate traffic of the Nantille Valley. 
hitherto carried almost exclusively by water, will thus be sec’ 
to the company. 

THe New York Herald gives the following schedule of the pro- 
perty belotiging to the Erie Railroad Company :—-“ Erie 
main line; six old branch roads; one city railroad; two steamboat 
lines; one line of freight barges; one ferry; one opera hotse; oné 
French opera company; one ballet company; lot of old wardrobe; 
twelve lawsuits.” 

On the Ist inst. the quotation of Erie Railway shares was struck 
from the official lists of the New York Board of Brokers, that 
company having failed to comply with a rule adopted by the Board 
of Brokers several weeks since, requiring all railway companies to 
establish an open and regular register of their shareholders—a rule 
to which the other leading lines are understood to have conformed. 

THE new line of railway between Ashton and Ditton, vid Run- 
corn, with the bridge over the river Mersey, is open for goods 
traffic, and arrangements are being made for passenger trains to 
take this route in April. The distance between Liverpool and all 
places south of Crewe is reduced by about nine mil es, and the 
company now possess the shortest pratticable route between the 
metropolis and Liverpool, 

AN ment has been concluded between the London and 
North-Western and the Brighton Company for access to and use of 
Victoria station, Westminster; and this company’s trains are now 
running there in connection with the main line trains, vid Ken- 
sington and Willesden, thus affording passengers to and from the 
north the facility of arriving at and departing from the most eon- 
venient station for the west end of London. 

THE engineer of the Midland line reports that 41} miles of per- 
matient way have been relaid during the past half-year; that upon 
15} miles of it he has used rails of greater strength than those 
rémovéd; that upon the main line steel crossings have been used 
instead of iron; that the length of line maintained has been ter 
by 87 miiles than in the corresponding period of 1867; ahd that the 
whole cost of those operations had been charged to revenue. 


Or the new lines in course of construction in connection with the 
Midland, the Melbourne, Bretby, Pilsley, arid Newark branches 
have been completed. The Sheffield and Chesterfield, Cudworth 
and Barnsley, Bath and Mangotsfield, Yate and Thornbury (as far 
as Titherington), Sawley and Weston Railways, and the line 
leading to the company’s new goods station at Mancliester, ate in 
a forward state, atid may be ready for traffic in the course of the 
current half-yéar. 


Tue Midland directors have continued the tiegotiations with the 
London and North-Western C any for the use of the Lancaster 
and Carlisle Railway, or a portion of it, as a substitute for the 
Settle and Carlisle Railway, which many of the shareholders 
wished to abandon. After several meetings of deputations of 
directors from each company upon the subject the discussions 
terminated in the agreement, which the directors hope will be 
approved by the proprietors and sanctioned by Parliament. 


THE works on the Bedford and London Railway, and at the 
St. Pancras station, unfinished at the time of the opening, are now 
rapidly approaching completion. The line was opened for local 
passenger traffic in connection with the Metropolitan Railway in 
July last, and for through traffic to and from the St. Pancras station 
on the 1st of October, from which date the trains had ceased 
running to and from the Great Northern station at King’s Cross. 
The opening of this railway has greatly increased the traffic of the 
Midland Company. 

A RATHER singular charge of interfering with the comfort of 
railway passengers came before the Cullompton magistrates, 
Devonshire, on Monday. The Bristol and Exeter Railway 

ted. The defendant was Mr. Woodbridge, a 











i E This gentleman, it was stated, got into an 
earnest political conversation with a Mr. Piper, managing agent of 
the Tiverton Times, and used rough language, which annoyed two 





gentlemen and somie in the same compartment. The defence 
set up was that je Ww igé réeeived provocation, a paragraph 
concerning himse’ ib a , as he believed, 
through Mr. Piper. éonsider @ case a gross one, 
and inflicted a penalty imeluding costs. 


THE Great Western weg peeeeatet tlie following works to 
be proceeded with, viz: — from Wood-green to Enfield 
about five miles long. <7 an ] ee y laid out, extended 
Hertford, seven miles, but the Board 

the abandonment of the northern portion from 

Enfield to Hertford conditionally on the remainder being con- 

structed by the 19th of June, 1870. The extension from Finchley 

to Barnet, about three miles and a-half, must be proceeded with. 

further agreement with the Metropolitan Comaray jee been 
the 


for the the Great Northern Compan 
es an Peninplorreesa it p oom The prinipe 
tan Company ve 
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agreement is ve the Metro 

proportion of the fares of passengers earried over their 
e by the Great Northern Company, and the latter are also to 
pay rent for the use of a portion of the station at Moorgate-street 


i 


which they are to occupy exclusively as a terminus. e Great 
Western has no bill to this session in 
Parliament, 
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NOTES AND MEMORANDA. 


Hoostck FAtts, New York, claims to have ‘produced the first 
velocipede. It was built in 1821 by David Ball and Jason i 
and was an undoubted success. It was in existence as late as 1 
when it was destroyed by fire, together with the building in which 
it was kept. 

A CORRESPONDENT of the Scientific American gives an account of 
gaa extemporised apparatus for removing carbonic acid 

wells. It was simply an umbrella let down and rapidly 
hauled up a number of times in succession. The effect was to 
retiiove the gas in a few minutes from a well so foul as to instantly 
extinguish a candle previous to the use of the umbrella. 


A PHYSICIAN writes to the Dublin Journal of Medicine in sup- 
ee of the old notion that people sleep much better with their 

eads to the north. He has tried the experiment in the case of 
sick persons with marked effect, and insists that there are known 
to exist = electrical currents, always crossing in one direction 
around earth, and that our nervous systems are in some myste- 
rious way connected with this electrical agent. 


Tue highest velocity of permeation of hydrogen observed by 
Professor Graham was in the experiment were four litres of 
hy (8902 cub. centims.) per minute passed through a plate 

um 1 i thickness, and calculated for a square 
metre in surface, at s é red heat a little short of the meltin 
point of gold. This is a travelling movement of hydrogen throug 
the substance of the metal with the velocity of millinetres per 
minute, 

M. Sace has called attention to the fact that tungstate of 
nore forms an excellent white paint, which has as good a téne 

depth as white lead, and has the advantage above this of 
not getting blackened on exposure to the atmosphere. Zinc white, 
which was tried as a substitute for white lead, has failed through 
wanting body. M. Elie de Beaumont remarks that if this state- 
ment was confirmed it would be of great importance, for we have 
no need to employ special mining operations for tungsten, as this 
metal is commonly found in company with tin. 


AT a recent meeting of the Royal Dublin Society in Ireland, the 
subject of introducing beetroot sugar manufacture in Ireland 
was discussed in a very able paper read by Sir Robert Kane. He 
showed that it could be raised there in such quantities as to 
supply Great Britain and other countries with sugar. With the 
great advantages that Ireland possessed for the growth of root 
crops, he had been assured by many leading agriculturists that 
the prices paid on the Continent would be remunerative in 
oe country, the soil and climate being pre-eminently favour- 
al 


PanaDIuM reduced from the cyanide and also precipitated by 
bh liosphorous acid, when placed in a small glass tube, was 
found to be not sensibly magnetic by our test, but it always 
acquired a sensible magnetism when charged with hydrogen. It 
appears to follow that hydrogenium is magnetic, a property which 
is confined to metals and their Mm men This magnetism is not 
perceptible in hydrogen gas, which was placed both by Faraday 
and by M. E. Beequerel at the bottom of the list of diamagnetic 
substances. This gas is allowed to be upon the turning point be- 
tween the paramagnetic and diamagnetic classes. But magnetism 
is so liable to extinction under the influence of heat that the mag- 
netist of a metal may very possibly disappear entirely when it 
is fused of vaporised, as appears with hydrogen in the form of 
gas. As palladiom stands high in the series of the paramagnetic 
metals, hydrogenium must be allowed to rise out of that class, 
and to take place in the strictly magnetic group, with iron, 
cobalt, cromium, nickel, and manganese. 


Tus New York Tribune, quoted by a contemporary, makes the 
following statement :—‘‘ We have witnessed in the office of 
Messrs. French and Wheat, Nos. 13 and 15, Park-row, the work- 
ing of the press of which these gentlemen are the proprietors, and 
to whose persevering endeavours its present perfectness is owing. 





——_— it is a combination of the principles of Hoe, Taylor, | 
c. 


novelty consists in the adjustment of a series of secondary 
cylinders around the main printing e¢ylinder. To each of these 
secondary cylitdets are attached fountains, distributors, and 
rollers for distributing and rolling each colour separately, and to 
this cylinder is also attached the electrotype whose impression is 
to be given to the paper in its passage over the main cylinder. 
The final impression, being black, is received by the forme on the 
bed-plate in the usual manner, and the paper comes forth with its 
illustrati imp 1 in seven colours, as well as with the 
ordinary letter-press—all done at one revolution of the cylinder. 





The capacity for work is as great as that of any ordinary cylinder | 


of tle same size. This press is likely to prove valuable in printing 
large editions of lower-priced illustrated papers.” i 


AT a recent meeting of the Academy of Sciences, M. Elle de 
Beaumont remarked, in respect of the solar protuberances, that a 
communication was made to the Geological Society of France in 
1841, in which the author concluded from various theoretical 
cotisiderations that the solar incandescence is due to hydrogen, 
which proceeds from the decomposition of the water on the solar 
nue! This water is first decomposed, then its gases ignite, 
and thus recomposition takes place, so long as the solar nucleus 
has not cooled down. In reply to this observation of M. de 
Beaumont, M. Faye said that the light of the sun could not be 
attributed to the combustion of hydrogen, and that no such con- 
elasion could be drawn from the results obtained hy M. Janssen, 
which apply only to the solar protuberances. Spectrum analysis 
shows that the incandescence of the sun is due to solid and not 
to gaseous matters. M. le Verrier supported the remarks of M. 
Fayé, in stating that the part of the solar atmosphere examined 

M. Janssen was a very small part of the whole, and, though 
it had been often examined before, its true natare had not been 
ttiade out till it was examined with the spectroscope, when it was 
found to consist of hydrogen. M. ©. Saint-Olaite Deville 
observed that it was necessary to suppose that the hydrogen was 
btirnt at the point investigated by M. Janssen: the gas might 
merely reflect the incandescence of other parts of the solar 
atmosphere. 


M. Maney has been applying the graphical method so useful in 
his sphygmogtaph to determine the velocity of insects’ wings. He 
has en — says Land and Water, to solve three questions :— 
1, The rapidity with which an insect’s wing moves, 2. What are 
the various positions of the wing during the strokes. 3. By what 
mechanism the wing in striking the air causes the insect to ad- 
vance. As regards the first question, physiologists have tried to 
ascertain the rapidity by means of the sound emitted by the wing 
of the flying insect, and obtained such enormous figures as 600 
strokes per secotid for the common fly, and much higher results for 
other insects, But then observers a-e not agreed as to the cause 
which produces the sound during the flight of an inseet. Some per- 
sons maintain that the hum is not produced by the wings, but by 
Sroesiel coor, on in fact there are various theories, It was M. 
Marey’s task to obtain a graphic representation of the strokes of an 
insect’s wing, and to effect this he resorted to the expedient of 
coming roses insects with a delicate pair of pincers by the body, 
and whilst they were struggling to escape causing a glass cylinder, 
blackened in the flame of a candle, to revolvé 86 close to ‘the cap- 
tive as to receive the strokes of his wing. By this means he was 
able to determine that the wings of the common fly move at the 
rate of 330 strokes per second, those of the hornet at 240, the bee 
190, the wasp 110, It may be asked if this delicate experi- 
mént is a good test. The insects held by a pair of pincers are not 
in a normal condition, and struggling, may use their wings more 
tapidly than usual, or held prisoner may be impeded in their move- 
ments, By fixing a bit of gold leaf on an insect’s wing, and ob- 
aM J e bright point moving to and fro, M, Siew Kes ascer- 

the wings describe a figure of 8, 


| come over to France from England, and he warns the pub 


MISCELLANEA. 

Tue Ameri¢an cotton crop of 1868 is officially estimated at 
2,380,000 bales, 

FLAMES are issuing from Tongario. 
North Island of New Zealand. ; 

SEAWEED charcoal is now used as a substitute for animal char- 
coal, it is said, with good results. 

Coprer mining in Michigan employs a eapital of fifty million 
dollars and about forty thousand = lay nd 

Tue Hanging Committee of the Royal Aéademy Exhibition this 
year comprises Messrs, Watts, Leighton, aid Hart, 

THe Improved Industrial Dwellings Gompany (Limited) have 
declared a dividend at the rate of 5 per cent. per annum. 

Tue Cotton Company at Collinsvillé have fitted np the third 
story of their new building for a reading-toom for theit operatives. 

THe death is announced of Mr. George Mulvany, K.H.A., an 
amiable, highly-respected gentleman, atid an accomplished artist. 


Tue Emperor has decided on having a new theatre built at Com- 
piégne, on the model of that at Versailles, and to be finished by 
next autumn. 

Inon ore has been di d in S 
vein said to be very rich. The ote is 
Salisbury ore. 

THE King of Italy has conferred the decoration of the Italian 
Crown, with the grade of Chevalier, upon Mr. Henry Lumley, 
inventor of the Lumley rudder. 

Ir is stated that Government have decided to convert @ consider- 
able number of cast iron guns next year on the Palliser principle 
in the gun factories at Woolwich. 


FIVE HUNDRED labourers employed by the contractor on the 
Genesee Valley Canal struck on Monday week. They have been 
receiving 9s. per day, and demand 12s, 


Ove silkworm nursery in Nevada already contains one million 
worms, and has shelf-room enough for making two million cocoons, 
The capacity is to be still further increased. 


Tue journals by the last mail from the Pacific publish a long list 
of guano deposits on the islands and coast of Peru, many of which 
were made known to the Government some years back by a Seiior 
Landreau. 


M. Gay announces that by manuring a field with the mould 
resulting from the putrefaction of box-leaves, he has succeeded in 
ridding the ground of the so-called white worm, the larva of the 
cockchafer. 


M. Treve has made certain experiments, from whieh it appears 
that molten iron subjected to a strong electro-maghetie action will 
attract iron, so that there is no incompatibility between heat and 
magnetism, 


Tue Lancashire and Yorkshire Company have decided that 
£50,000 be authorised to be raised in connection with the 
expenditure on the Hull Docks, by the issue of new shares of £5 
each, and entitled to the ordinary dividend of the company. 


Ir is stated that Dr. Siemens, the director of the great tele- 
graphic establishment in Berlin, is in Cireassia, making arrange- 
ments for the building of an overland telegraph line to India, the 
route to be through Asia Minor, Armenia, Persia, and Beloochistan, 


THERE is a cotton mill at Macon, Georgia, which cost 160,000 dols., 
and which paid last year 16 per cent. in dividends, It gives 
employment to 125 hands, whose wages vary from l5dols. to 
35 dols. per week, consumes 2000 Ib. of cotton, and turns out 5000 
yards of cotton per day. 


A species of dwarf fossil elephants has been discovered in the 
island of Malta by Mr. Busk. Accordifg to a communication 
matle by him to the Zoological Society its height is only from 
24ft. te 3ft. Another species previously discovered by Dr. Falconer 
had a height of only 4}ft. 

PROFESSOR TARDIEN says articles dyed with coralline have ately 
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a snowy mountain in the 
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of the same class as the 





| avoid purchasing them, siftice they ate as dangerous as ladies’ 





dresses dyed with Schweinfurth greet., which a very few yeats ago 
caused the death of several persons. 


CONSIDERABLE progress has been made in the widening of the 
North London line between Camden-road and Dalston, and 
arrangements are now in course of completion for letting the works 
at the stations. The branch to join the Tilbury Railway will, it 
is expected, be opened for traffic in March. 


Tut magnificeut mosaic portraits of Christopher Colambus and 
Matco Polo, presented by Venice to Genoa, have now arrived, and 
will shortly be exhibited in the great hall of the Tursi Palace. 
The busts of Andrea Doria and Vittore Pisani, by the Genoese 
sculptor Santo Varni, and sent in return to Venice, have been 
already dispatched by the municipality. 


Tue Rev. Henry Ward Beecher recently said in a lecture that 
one of the great questions of the day was in relation to the coming 
mah, arid how he was to come, He thought he was coming on a 
veloeipede—a new machine that was bound to play a prominent 
part in the category of amusements—a toy to some, an instrument 
of pleasure and great use to others. 


Tue trial trip of the great Prussian ironclad, the Kinig Wilhelm, 
which was to have been made for speed down the river on Satur- 
day morning, was unavoidably postponed until the next spring 
tides, owing to the boisterous state of the weather at the river's 
mouth, and a condition of wind and tide that would have had a 
material effect upon a trial made for speed only. 


THE average meter system, for the supply of gas to street-lamps, 
in combination with self-acting regulators, continues to work most 
satisfactorily at Folkestone, where the average indicated con- 
stimption per lamp during the last quarter was 4962 cubic feet, 
the maximum consumption indicated by any meter being 358ft. 
above the average, and the minimum 352ft. below it. 


THE first batch of sixty-one rifled guns, converted on the Palliser 

tinciple from smooth bore cast iron guns, has n received at 
Woolwich. The guns have all been ved by the Royal Gan 
Factories, and sixty havé beeti pa into the service, one gan 
being rejected for defeetive manufacture. A second batch of thirty 
guns is on the road from the Elswick Ordnance Works, Newcastle- 
on-Tyne. 

A CIRCULAR from the Lords Cottimissioners of the Admiralty 
has been received at Woolwich dockyard, informing the officials 
that Captain Robert Scott, H.N., has been appointed superinten- 
dent of gun carriages for the Royal Navy. This appointment is 
supposed, at Woolwich; to mark their Lordships’ approval of 
Captain Seott’s services in constructing the new 18-ton gun- 
carriages, which are fitted on board the Hercules. 


Tue Belgian export of coals during 1868, chiefly to France, 
reached 3,403,503 tons, The export of machines and machinery 
advanced to 14,344,855 kilos., of 2°201b. avoirdupois; in the corre- 
spondin riod of 1866 it was only 10,617,265 kilos., and of 1867, 
9898, 290 Kilos. There has been a very large export this year of 
machinery to Russia, about 4,000,000 kilos, The export of 
machinery from Belgium to the United Kingdom amounted to 
236,108 kilos. in the eleven months in 1866, 286,004 kilos, in 1867, 
and 675,667 kilos. ii 1868. The import of iron ore and filings into 
Belgiam in the eleven months of 1868 amounted 369,331. 880 kilos., 
and the export 126,116,018 kiles.; of pig and old, chiefly from the 
United Kingdom, 40,931,124 kilos. import, and 15,614,793 kilos, 
exported. The exports of iron conrprised—rails, 67,385,747 kilos. 
(two-thirds to Russia) ; sheets, 12,670,013 kilos. ; other kinds 
{including wire), 65,690,825 kilos, ; iron wares, 15,432,555 kilos, 
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WIRE-ROPE RAILWAY, MARKFIELD 


MR, CHARLES HODGSON, C.E., ENGINEER. 


QUARRY. 








Ir will be admitted that perhaps the most pressing want of 
the system of inter ication in most countries is at present 
that of subsidiary feeders to the great main lines with which the 
greater part of Eastern Europe, the Indian Peninsula, and North 
America are already provided. Countries like our own, and 
indeed Western Europe in general, having ccmpleted railway 
systems, no longer stand in need of that ramification of smaller 
lines essential to the development of districts passed through by 
main lines, but the construction of which, on a’most as grand a 
scale as the main trunk railways themselves, has | een fatal in a 
financial point of view wherever adopted. Warned by expe- 
rience at home, most English engineers are now disposed to 
favour the use of lines of very slight construction as feeders, 
mainly for goods and produce traffic in countries which, like 
India, have finished, or are completing their main trunk systems. 
Besides, throughout the world, more especially in portions of our 
colonies where no railways have yet penetrated, there exist mineral 
deposits and other special sources of production which itis impossible 
to utilise without some better mode of carriage to the coast than 
at present exists. It is natural, therefore, that a good deal of 
attention should be turned towards the most economical and 
efficient mode of constructing ways suited for the special exi- 
gencies of new and almost unpeopled districts, where at first 
mineral or forest produce, with a gradually increasing assistance 
from agriculture, would be the pioneers of a future trade. That 
roads for the transport of the first produce of such districts, 
whether to the main railways, great rivers, or the seaboard, 
should at some future period me insufficient to meet the in- 
creasing requirements of the country, is a question of no prac- 
tical importance in the vast majority of cases indicated. The 
first desideratum in a commercial point of view is to make a line 
which will accommodate the traffic of the particular district for the 
time being, and work to a profit wi so doing. With 
this principle in view, and brought practically before him, 
in connection with some cases of colonial mineral pro- 
duction, and in several cases of foreign corn-producing 
districts in which only the most primitive and costly 
modes of transport are now available, Mr. Hodgson has sought 
for a ready means of establishing communication for goods 
which shall be cheaper in construction than good average 
roads or tram lines of exceptionally narrow gauge, and at the 
same time shall —— favourably with either in cost of working 
and maintenance. With this end in view, and taking into con- 
sideration the readiness with which practical men have adopted 
the principle of descending in gauge and in section of rail in pro- 
rtion to the work to be done, Mr. Hodgson was led to a careful 
consideration of cases in which a wire rope has been employed 
to effect communication between points a short distance apart, 
generally with some intervening obstacle, such as a river or 
ravine. We need hardly say that we do not allude to the proposi- 
tion or practice of moving carriages on rails by means of wire- 
rope traction. That proposition, ina general sense, was nega- 
tived by early experience in railway management, and its prac- 
tice is now confined to i cases of self-acting indin 
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the cost of such ropes, and of the ee 
them, led to the conviction that if operation could be made 
continuous, instead of being confined to a single stretch, they 
would form for many reasons the cheapest, and in all cases of 
moderate traffic the most economical, means of opening up dis- 
tricts whose traffic would not warrant the construction of a rail- 
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short distances, where ; unsupported lengths could be 

employed, st once presented itedf, “and was found to be 

answered by two objections. First, the a 
the points of support with a weight suspended 

















the rope ; and, secondly, that with a single weight moving along 
a single catenary there would be an inequality in the propelling 
power required which in practice it would be exceedingly 
difficult to compensate. The difficulty of passing the points of 
support was the first to be tackled, and was solved by more than 
one expedient; but the most simple is that which has been 
finally adopted, and which consists in overhanging the supporting 


rope and ing in the pendant. hy which the load is hooked on 
to the rope, so that the centre of gravity of the load shall come 
vertically under the centre of the rope. The difficulty of the 
varying tractive force required on the descending and ascending 
portions of the catenary, vanishes when a line is considered in 
which there are a number of successive stretches of rope inter- 
mediately supported, and a constant succession of loads to be 
transmitted along them. It would be easy to arrange the suc- 
cession of loads so that each descending should exactly balance an 
ascending load, but in practice, on a line even of moderate length, 
no such nice precaution is necessary, for the aggregate of 
descending is found to balance the aggregate of ascending loads, 
and no appreciable variation of power required is experienced. 
Adding to the ideas of intermediately supporting the rope; of 
overhanging it, and thus passing the points of support; of 
balancing the succession of loads on the catenaries; that of 
employing two ropes, and thus providing an up and down line, it 
was found that the system would probably be capable of prac- 
tical application, and it was tried on an experimental length of 
half-a-mile. It may here be stated, that the plan embraces two 
distinct modes of operation—first, that in which a pair of 
stationary supporting wire ropes are employed, simply as rails 
with a running endless rope beneath them for giving motion to 
a succession of carriages, as shown in the lower of the 
two woodcuts of the accompanying engraving ; and, secondly, 
that in which a single endless rope, carried on pulleys 
at the points of support is employed, both as a sup- 
rter and transmitter (as seen by the upper figure). 
n both the same main principles of passing the points of sup- 
port, uniform distribution of the load, and accomplishing an 
important sum total of work by continuous action, are to be 
found. After experiments on the first trial length of half-a-mile, 
during the autumn of last year, all practical details were worked 
out, and a contract was immediately entered into for a line of 
three miles in length near Leicester, which has recently been 
completed, for the carriage of Messrs. Ellis and Everard’s paving 
sets and road metal from their fine granite quarry at Markfield 
to the Midland Railway at Bardon Hill. This line consists of an 
endless wire rope 1§ in. in circumference, supported on a series of 
15 inch pulleys carried on substantial posts, which are ordinarily 
about 150 feet apart, but where necessary much longer spans are 
taken, in one case the amounting to nearly 600ft. This rope 
passes at one of its ends round a Fowler’s clip drum, worked by 
an ordinary portable steam engine, and the rope is thus driven at 
a speed of from four to six miles an hour. Bs Saeon tan wbsch 
the stone is carried are run on to the rope at the loading end, 
and off it at the railway by shunt rails, box having a pair of 
small wheels to take these rails. Each of these boxes carries 
1 cwt. of stone, and the delivery is at the rate of about 200 
boxes or ten tons per hour for the three mile distance. It is 
almost to observe that the proportions of such 
lines can be varied to any 7 ene to suit ~ nt of 
any particular trade, ranging from ten tons to tons per day. 
In the case of lines for heavy traffic, where a series of loads, 
necessarily not less than 5 cwt. to 10 cwt. each, must be carried, 
as we have before said, a of stati i 
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ELECTRICAL MACHINE BY FRICTION AND 
INDUCTION. 


M. F. Carre has presented to the Academy of Sciences of 
Paris a new electrical machine, founded on static influence or in- 
duction reduced to its simplest expression, and which he believes 
may be useful in helping the definition of this phenomenon. The 
machine exhibited before the Academy was constructed by order 
of M. Jamin for the laboratory of physical research at the 
Sorbonne. 

The machine consists of a glass plate which turns slowly between 
two friction cushions, while above this plate, and parallel to it, 
turns another and larger disc composed of a non-conducting sub- 
stance; the position of these discs is such that they overlap each 
other to an extent varying from two-fifths to three-quarters of 
their radius. The lower disc performs the part of inductor, 
| whose charge is rendered constant by its passage between the 
cushions; its electricity is positive. In front of the lower sector of 
the other disc is a vertical comb attached to a conductor which 
charges itself with positive electricity; a second comb placed in 
the line of diameter collects the negative electricity communicated 
to the disc by the lower comb. 3 

In consequence of the immediate action and of the maximum 
charge of the induction plate, the machine is scarcely sensible of 
atmospheri¢ humidity, and the non-conducting disc supplies abun- 
dant electricity with considerable tension. Sparks from Gin. to 
Tin. in length may be obtained with a machine of which the discs 
are respectively 13in. and 20in. in diameter, and the interposition 
of a condenser increases their le: fi 








A NEW APPLICATION OF THE PRINCIPLE OF 
THE EJECTOR CONDENSER. 

Ar the last meeting of the Liverpool Polytechnic Society the 
new president, Mr. King, delivered an inaugural address, in the 
course of which he described and illustrated the arrangement 
shown in the annexed sketch. The drawing illustrates the applica- 
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tion to a locomotive with outside cylinders of a Morton ejector. 
G these terminate in nozzles I and J 
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THE NEW COAL DEPOT OF THE GREAT EASTERN RAILWAY COMPANY. 


fF7= MR. SINCLAIR AND MR. WILSON, ENGINEERS. 
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THE quantities of several of the prime necessaries of life that , yard is from 25ft. to 30ft. under the level of the rails, and the . 7 
are brought into London daily by the Great Eastern Railway are | principle upon which the station is constructed is simply this :— | capacity of the arches about 15,000 tons. Fifteen suites of coal 
sufficiently marvellous, but the acter, or kinds of these contri- | A vast flat-topped store house or depot for the reception of goods | merchants’ offices are provided in the yard in two blocks of build- 
butions need not, for the greater part, excite surprise, as they are | has been built, which is so constructed in relation to the line, as to 
the staple products of what may be called the home counties of the | form a junction with it, and admit of the loaded coal wagons n 
Great Eastern system—Essex, Suffolk, Norfolk, and the counties | being run from the line along the roof, so to = of the depots | and shunted back to the particular line over the dep0t whi ; 
adjoining these on the west. To what quarter may London more | and to The 
naturally and wistfully look than to the eastern counties for the | low, which are fitted for the reception, 
supply of its needs, in part, at least, of corn and cattle, pigs and 1 , 1 

ultry, turnips and potatoes, carrots and cabbages, bacon and | been added to the main line between the goods station and Upper | more will be kept constantly at work in ory Be 

loaters, barley and beer, milk and meal. It is not surprising | North-street, all the six having connection with each other loaded coal hy oe from the sidings, and bringing back the emp- 
that the Great Eastern should bring cattle to London; but it is | points. Six lines are also carried along the top of the depdt, whi ties. We can 
wonderful that it should carry so many, should bring them in i € wh. 
herds above a thousand strong: that it should bring sheep by | cessible by a 33-ft. made fwagon way, carried all round with two | great work to its completion, and the company upon the acquisition 
hundreds of thousands—nearly 300,000 a year; that it should Cae arches 
as much as 660,000 sacks of flour in a year, or more than all the ‘ 
other railways put together; or that it should bring so much as | being displayed on the inside of the wall at the top as well as on | receipts. i 
000 quarters of corn and malt in the course of the year; and | the key of the arch from the side points. The ground is higher on { 

ould bring as much as an average of 500 tons of fish | one side than the other, and the floors are levelled 


ao gee ‘ne — qr te furnished with a weighing machine, one of them in Buck’s-row, | at the same time, be enabled, by their method of 































































The sggregate floor area is about 18,000 yards, and the storage 


ing—the whole of them were let before the depit was opened. The 
loaded waggons will be -_ past the depét upon the new sidin 


ve their contents shot through the roof the arches be- | passes over the arch into which they are to be discharged. 
screening, and weighing of ay wagon will then be run forward to the traverser at the end, } 
the coal. In connection with its coal ‘station six lines of rails have | and run into the lines devoted to the empties. One y—~ 7 4 . : 
‘orward : 
eartily congratulate Mr. Wilson upon the skill and 
consists of a range of arches divided across the centre, and ac- | success which have been exercised and secured in carrying out this 
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open arches for road, from one side to the other. The of an increase to their accommodation for a large and important 
are numbered to as high as fifty-one, the corresponding numbers | traffic, that cannot fail to tell decidedly and favourably upon their 





onone side at®/ pig MANUFACTURE OF STEEL ON TEESIDE—We notice with 



































in a week. Corn and cattle are uced in abundance easure erectii i ocali ufact 
in the eastern counties, but cotton al coal must be brought ELEVATION pl as am Tl Vy pe ag ae, plates : 
fom — aleld ; the Great Bestern_ is notuithetanding, (EAST SIDE) __| CONCITUDINAL = SECTION ak aan p Ag OH Samuelson, M.P., has taken the ry 
joing a e and a growing carryin e in of these initiatt 1ew industry i squisite applian ’ 
productions, qesttoutenly of the Sos’ nome’, and now takes BAIL LEVEL Si naa — cAL Noman bed Heapest, ol won, 08 
rank fairly as one of the great coal-carrying companies of the me- —h also at the North Yorkshire Ironworks, South Stockton, which he 
tropolis, as much of the traffic as possible being carried over the | (_~ apy Wy, has leased from th rietors, Messrs. Richardson and Johnston, 
line, and the remainder from the coalfields of the | el ye uf f steel con- 
Northern, the North-Western, and the Midland districts. = Ze jointly Mi he. “other a Fed = the. i gg At "Newport b i 
running powers arranged for with the Great Northern, the Nort! we J for carrying out the elementary process have been con- t 
Eastern, the Manchester, Sheffield, and Lincoln, and other com- structed and in course of tion for some time, but these are to 
Largely though the coal traffic of the Great Eastern has INN Z be extended ome Nh yg Under the direction of Mr. . 
recently increased, it may safely be predicted that it will increase g Johnston, who will have the management of the entire works of ' 
speedily and much more largely, now that the admirable facilities VAIA the N Yorkshire Steel and Iron Company, with which Mr. f 
for the conduct of the business at the terminus are completed and Z Samuelson is identified, furnaces and other appliances are 4 
Ay 


constructed at the North Yorkshire Ironworks, which will, when 





ae 4 
e new local depét at Whitechapel is the largest in London, finished, enable the com orders for 
i jt y to execute large ; 
we believe, and of sufficient importance as _—— structure, | depth of 18ft. Gin., on the other the arches are 23ft. high ; are | It woh interesting < euniien that the process of Siemens 
» to merit a brief addition to the notes | uniformly 30ft. wide. The arches of the greater height have two | and Martin has been adopted in the manufacture; and for 
given in THE EncuvgEr of October 27th, | floors, the ground, ond a strong up floor, covered with 3-in, | the better a age fg a, 
a lanks on beams oists, su: in each six cast iron | sheets, &c., a system 0 fication, 
= pape wee é and commenced by Mr. Sinclair, late 2 mame From fale per floor the coal is pak’ down hopper | Richardso onl Jann, ‘and which has already been found | 
gineer of the Great Company, and was taken up, when | screens to the weighing boards, of which there are two pairs in each | to work with the most’ satisfactory results, be put in . 
progress, and completed, with divers modifications andimprove- | arch. The are di g the bottoms and The furnaces in course of erection at the North York- ; 
ments, and complete success, by Mr. Edward Wilson. The desi- letting the ol te through the pe led at the ‘Works are heated by Siemens’ process of combustion, and are 4) 
derata kept in view, in selecting the locality, and elaborating the | crowns of the arches. Various kinds of ve been tried | being fitted up with the most approved and recent ap oes. ; 
plan of the depit, must have included mainly the facili- | to reduce breakage, saddle-backed slopes and simple inclines at | The rail mill, at the same place, is to be utilised for the same 
ties for delivering the coal most easily, quickly, and with the least | various pitches, but it is found joust deseegig 60 allen tho esal se manufacture, and rolling and sheet mills will also be added, so that : 
age, from the railway to the depot, and, again, the | drop sheer upon the floor ; the first load furni a bed for those | a trade can carried on. The —_——i 
ch a situation as would facilitate the weig! and re- | that follow, upon which they fall wih bes ante injury. The | adopted the believing it to be the best ted for 
coal from the depdt, and as regards situation be near iailienae & tomas on tha ether din, wish ap af antes t, are | the particular work they intend to pootem. Cast steel of a 4 
to, and of easy access from, the main thoroughfares of the district. | destined alternately for steam coal, which is direct from | superior quality is obtained, advantage clsined for 
The have been fully secured. the wagon to {the floor, and for household coal, Phich falls from | which Tes and a durability. We 
ground chosen for the t is on the south side of the main | the wagons upon screening shoots. The yard contains seven understand that the company do not inter to .. ‘il, 


horeditch Umer miggpes gy teria 8 and has three entrances for carts and wagons, each{entrance being | exclusively to the use 
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THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS, 

THE sixteenth anniversary of the formation of this society was 
celebrated by a public dinner at the City Terminus Hotel on 
Saturday, the 13th inst. The circumstances attending the 
demonstration were in every way so noteworthy that we do not 
hesitate to report rather fully the speeches made on the occasion; 
in fact, each succeeding year seems to add to the interest which is 
felt by every class of the engineering community in the proceed- 
ings of the Association, and its practical value is universally 
admitted. From a very modest and humble commencement, the 
institution has grown to occupy an important position; and the 
day, apperentite iq not distant when it will take an honourable 
stand beside other flourishing societies which have contributed so 
much to the scientific grandeur of this country—those, for instance, 
of the Civil and the Mechanical Engineers. Undoubtedly some 
credit in this matter belongs to the gentleman who for ten con- 
secutive years has been unanimously, elected president of the 
Association. The indefatigable manner in which Mr. Newton 
worked for the promotion of the interests of foremen engineers 
and for their elevation as a class in the social polity of the nation, 
is worthy of praise. He has his reward in the palpable success of 
his exertions. 

Shortly before seven o’clock on Saturday evening upwards of 
200 gentlemen seated themselves in the fine assembly room of the 
City Terminus Hotel, and dinner was served. The chair was 
filled by Joshua Field, Esq., C.E., J.P., and the vice-chair b: 
Richard Moreland, Esq., C.E. There were present Jose 
Whitworth, Esq., C.E., LL.D.; Frank Ives Scudamore, Esq. (of 
the Post-office); Henry J. Slack, Esq., F.G.S.; Robert Mallet, 
Esq., C.E., F.R.S.; John Penn, jun., Esq.; Edward Humphreys, 
Esq., C.E.; T. M. Ravenhill, Esq., C.E.; Charles Seidler, Esq.; 
Jas. Robertson, Esq.; J. Newton, Esq., President of the Association; 
General Lefroy, M.A., F.R.S.; E. J. Reed, Esq., C.B. (Chief Con- 
structor of the Navy); the Kev. Joseph Woolley, LL.D.; Vaughan 
Pendred, Esq., C.E.; Passmore Edwards, Esq.; Perry F. Nursey, 
Esq.; Edward M, Allfrey, Esq., C.E.; 8. Worssam, Esq., &c. 

After the usual toasts to the Queen and Royal Family had been 
proposed, 

The Chairman said: Gentlemen, I have now the honour of 
proposing to you ‘‘ The Army, Navy, Militia, and Volunteers.” 
‘We hear a great deal in these days about proposed reform and 
reductions in those services, but it must be a subject of congratu- 
lation to us all that the material of which they are made up will 
remain the same. I think we have only to look to the late 
Abyssinian expedition to find that our commanders are quite 
capable of conducting any enterprise, and our soldiers quite ready to 
undergo any amount of fatigue. With regard to the navy, although 
‘our wooden walls ” are now virtually things of the past, I am 
yet convinced that our ironclad fleet, and the officers and men who 
have to manceuvre it, will not fail, when called upon, to maintain 
the honour and protect the interests of the country as effectually 
as our “‘hearts of oak” have ever done in bygone days. The 
militia and the volunteers, like all the other branches of our defen- 
sive services, are frequently criticised in the newspapers, but I am 
quite sure that should the active assistance of those forces ever, 
unhappily, be required in the field, they will not be found wanting 
in courage and efficiency. I beg, gentlemen, to give you ‘‘ The 
Army, Navy, Militia, and Volunteers,” coupling with the toast the 
names of General Lefroy, R,E., and Mr. E. J. Reed, C.B., Chief 
Constructor of the Navy. 

The toast was very cordially received, 

General Lefroy, in responding for the army, said : Mr. Chair- 
man and Gentlemen, Iconfess that on an occasion like this my 
mind is apt to accept this toast in an extremely narrow and 
technical sense. I remember the motto of the Board of Ordnance 
—now numbered with the things of the past—‘‘ Sua tela tonanti :” 
to “*the Thunderer ascribe his bolts.” And I do not know 
to whom such bolts should be ascribed so much as to those who 
forge them. In her vast material resources and her wonderful 
mechanical appliances a most important element of England’s 
strength must ever reside, Gentlemen, I am proud to repre- 
sent the British army, and to feel that it ever has and 
ever will be worthy of the cordial manner in which you have 
greeted the mention of its name at this festive board. There are 
deeds of glory which that army can quote that would match those 
performed at any period of the history of the world. But there 
are other deeds that are rarely cited, which I should like fora 
moment to recall to your memories—I mean acts as heroic as the 
records of any army can produce. Name to me, if you can, any 
soldiers other than British who, with arms in their hands, 
and in obedience to the cail of discipline, stifled in their 
breasts even the instincts of self-defence, suffered those arms to 
remain unused, and themselves to be mutilated, as has happened 
in some glorious campaigns? It is that high-minded and proud 
submission to authority which has made the British army at all 
times the creature of law, its best friend and supporter, and at no 
period dangerous to the liberties of the country—it is that noble 
spirit which has entitled the service to the honours you so kindly 
pay it on occasions like the present. I trust the army will in all 

uture times continue to be worthy of the brightest pages in its 
annals. Iregret that my friend, Captain Moncrieff, is not here to- 
night to receive, in addition to his Re of the toast you have just 
drunk, the credit which he deserves for his excellent contribution to 
our defensive appliances. I wish, in this assembly, to bear testi- 
mony to the ingenuity and probable value of that gallant officer's 
mechanical invention. In the militia and the volunteers—on 
whose behalf it also devolves on me to thank you—the regular 
army finds its best auxiliaries and sources of supply—friends ever 
ready to come to its succour, as happened about ten years ago, 
when many Militia regiments volunteered for foreign service. It 
is a mistake to suppose there exists anything like antagonism 
between the three component parts of our military force; and, 
gentlemen, in their joint names I now offer you their sincere 
acknowledgments for the compliment you have paid them. 

Mr, E. J. Reed, in returning thanks for the navy, said; 
Mr. Chairman, Deputy-chairman, Mr. Newton, and Gentlemen, 
you may well conceive that it is with considerable reluctance that 
I stand here once more to respond for the navy. I have had the 
honour of doing this so often at the festivals of this Association 
that I begin to be almost ashamed to present myself again to your 
notice. If I co only have jail ben excellent chairman to 
allow me to take a quiet seat and enjoy the privilege which most 
of you enjoy—that of listening to other people without having to 
undergo the ordeal of speaking yourself—I should have been 
greatly obliged to him, Still, I cannot help feeling that the kind- 
ness I have always experienced from this Association arises in some 
degree from the ciroumstance that the gentlemen who, constitute 
it know that in a certain measure and in a certain way I am sup- 
posed to represent that intrusion of mechanics and the mecha- 
nical arts into the sciences and arts of war, which is 
charagteriatic of the period in which we live. And itis with very 
great satisfaction that I find that my humble labours in that new 
position, and in fulfilment of that new duty, haye been so, kindly 
received by the foremen engineers, than whom no class of men are 
better qualified to, express an opinion satisfactory to a person 

as I am. Sir, one of the jariti i 


laws of nature, and that the things which we have to do are 
need bes ip the foo of Pasllsgnent and tha press. fol, Sit that 
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this lag on ty attaching to the position * the oe of = 
Na’ not yet passed away, because I hear beginning o 
an pF. >: which will probatl inerease’and continue a 
this year, in opposition to which T shall fave to labouron, In the 
Times of yes y there wag a letter which expresses the feelin 
of a large number of persons, The writer says that the English 
nation has all wrong in ifs efforts of late, because it 
has built ships other than those of these two classes, viz., 
first ships without armour, af enormous speed ; and, secondly, 
monitor vessels. Now tbat isa very popular delusion. But the 
ground I take is this—that neither very faat unarmoured vessels, 
nor mere monitors of the American type, could put us in the 
position which we at present occupy namely, that of not being 
afraid to face the navies ef France, taly, and other powers on the 
open ocean in ithe battles. I will not presume to enlarge on 
that question, but say that if it is owing to the peculiar 
position in which I den’ ve I am in any degree indebted for the 
extreme kindness you have a shown to me, that only lays me 
under deeper obligations to you the honour you have done the 
navy, because I am sure you would be amongst the last to forget 
that, whatever may be prodyeed in the shape of engines of war, 
the use to which they mat be put, and the success which may 
attend their applica’ must Hen on the gallantry of the men 
who have to embark on board rs) when the day of trial comes, 
and there to face the of thei country. I will only add, 
that it is peculiarly grateful to me to be present here to-night, 
notwithstanding my shame-fagedness at my frequent responses for 
this toast, because J look on your Association as the embodiment 
of a great principle. In the course of a few years you foremen 
engineers have raised yourselves by virtue of your Association from 
a position of comparative obscurity to one of eminence, and also, 
as this splendid banquet testifies, of great social importance. 
And in the accomplishment of this great result I gm 
sure you will feel that I ought not to omit to 

the services of my excellent friend, Mr. Newton, your able 
president, I assure you that the feelings which I express in this 
imperfect manner is a very general one. It is my privilege and 
my pleasure often to meet engineer employers, and I shall have to 
do so still more frequently now that the responsibility for the 
steam department of the navy has been placed upon me; and I 
can assure you that they highly appreciate the services of their 
foremen, that they are glad the foremen have united together in 
this association for two purposes—on the one hand, for the promo- 
tion of scientific knowledge, and on the other, for the attainment 
of provident and benevolent objects, As Captain Mongrieff is 
unfortunately absent, I should mention that I received a note 
from him just before I came here, in which he expressed much 
regret that sickness prevented his being amongst you. I know 
that it would have been a peculiar gratification to vin to present 
himself on this occasion before the foremen eers, because if 
his plan, to which General Lefroy has alluded, is ever worked out 
on a large scale, for its success he will be much indebted to the 
foremen engineers forthe skill and pains they may bring to 
upon it. Gentlemen, I am much obliged to you for the kind 
manner in which you have received the toast of *‘The Navy ” 

Mr. D. Walker, the secretary, then read the annual report, 
From this report, which we have not room to give in full, we 2 
that the income of the Association during the last year has beea 
£221 10s. 6d,, and its expenditure £261 14s. 94. A sum of 
£434 2s. 11d. is invested. The superannuation fund amounts to 
£903 18s. 9d., invested in 3 per cent. Consols. 

The Chairman then said: Gentlemen, it now becomes my duty to 
propose the toast of the evening, and I feel sure you will not allow 
any shortcomings on my part to interfere with its reception. It is 
with great satisfaction that I am able to congratulate this society 
on its present prosperous condition. The country has lately passed 
through a severe commercial crisis, and I am glad that this 
Association, instead of having its numbers reduced, has, on the 
contrary, iderably i 1them. That fact, I think, speaks 
well for the principle on which the institution is founded, it shows 
the high estimation in which it is held, and it is also a bright augury 
of its future. Engineering operations are now carried on both by 
public companies and private firms on such a colossal scale, and 
engineering has made such great advances, that the duties of fore. 
men in the present day are fay higher, as well as much more 
numerous, than they were even only a few yearsago, To fit the 
foreman to occupy his position a@ creditable and efficient 
manner, it is necessary that he should possess something more than 
the ordinary qualifications which formerly sufficed for him 
—that he should have some acquaintance with those sciences 
which, although they may not be directly applicable to the 
tasks in which he is daily engaged, are yet closely allied to them. 
Your society has in this respect met the wants of the age, for it 
has given him the opportunity of hearing and joining in the di 
cussion of papers of a very instructive and useful character. I am 
glad to learn from the report just read by the rag an that in 





sayesll SOpapar ti th too, on tterseinte guatiens SAE 
my occupy, as it were, an 
an employer nor a foreman exactly, while I have had the good for- 
tune to gain the confidence of both sides. I derive great solace 
from the fact that the feelings entertained by the foremen and ex- 
pressed at their meetings are encouraged and reciprocated by the 
employers with whom I come in contact. This is to me one of the 
most delightful convictions, and in itself it constitutes one of the 
most excellent rewards for many anxious hours of labour and 
exertion devoted to this society. But I cannot accept for myself 
that which the chairman too kindly accorded to me, viz., the 
entire credit for raising this institu to its present position. I 
must say that I have been supported throughout my connection 
with it—which has now extended over ten or twelve years—by 
zealous committeemen, who have sacrificed their own convenience 
and comfort for the promotion of the society’s interests—who have 
earnestly co-operated with me on all occasions in so willing a way, 
for I had only to suggest that one member should do this and 
another should do that for the thing to be done with hearty good- 
will and the very best feeling. The cordial co-operation of each 
individual ber of the ittee has been accorded me ; and I 
may observe that our committee is rotative--its members are 
net retained for lengthened periods, but we change them 

six months, replacing one set of committeemen by a 
new let, Our committeemen, therefore, may be said each 
**to yise successive and successive fall,” whereas I, the 
unfortunate president, have been obliged to continue in the 
same ition is ten or pote P meal I say, _ that to = 
committeemen the rity of this institution is toa great ex 
to be ascribed, daa betebiy to those of them who have worked with 
me in organising this banquet with such splendid success, Gentle- 
men, I am afraid of tiring you, and I may perhaps be apt to ride 
my hobby too hard; but another duty devolves on me besides that 
of” acknow. the last toast. I have to introduce to your 
agg of t wontinante a outed our 9 py Progra mme, 
viz. gineering Employers an Cs is a long time since 
the foremen poe Ben to the conelusion—and I speak for 
myself and for them eollectively—that with the interests of the 
employers their own are closely identified, and that it is utterly 
impossible for the employers either to succeed or to fail without 
the foremen benefiting by their success or suffering from their 
failure. In this belief they have worked conscientiously and 
zealously for the mutuai advan of their employers and them- 
selves. In offering to you, therefore, gentlemen, the toast which 
has been assigned to me, I must express my own hope, and that of 
every member presen’. that that heavy cloud of depression which 
has so ye, Bee over the trade may speedily pass away—that 
instead of having to witness the stagnation which has lately 
weighed ypon their «prise, the engineering employers may soon 
have to sing hymss of praise for their returning prosperity, and 
may reap an ample compensation for all their past reverses. It 
would have been my duty to have associated with this toast the 
name of Mr. John Penn, but I have received from that gentleman 
a letter, in which he expresses great regret that, in consequence of 
indisposition, and the necessity he is under of seeking other climes 
for the benefit of his health, he is unable to come here to-night. 
But J am happy to tell you that I have induced Mr. Whitworth, 
who is now present, to undertake, in conjunction with Mr, Allfrey, 
who is also amongst us, the task of responding for the toast which 
I now ask you to drink in bumpezs—namely, ‘‘ Success to the 
ees Employers and the Engineering Trade.” 

e toast was very warmly received. 

Mr. Whitworth: Mr. Chairman and Gentlemen, on behalf of 
the engineering employers, I beg to return you our sincere thanks. 
Speaking for myself, I assure you it wiil always afford me very 
great pleasure to attend your annual meetings. The toast also 
embraces our trade, and on that head I can only say that I hope 
during the next year we shall have better times than we have had 
during the past, I beg to thank you, gentlemen, most unfeignedly 
for your kind reception; and I trust that your society will go on 
increasing in numbers and in prosperity. 

Mr. Alliprey also replied. 

The Chairman then proposed “‘ The Press, and Progressive In- 
stitutions.” 

Mr. H. J. Slack said: Mr. Chairman, Deputy-Chairman, Ladies, 
and Gentlemen, you have drunk to the health of the press and to 
progressive institutions, and that very progressive institution, the 
clock, warns me not to inflict on you, at this late hour, either a 
long or an indigestible speech. However, I will say that I had 
much pleasure at the invitation of my friend, Mr. Newton, in 
coming here this evening for the first time to meet the members of 
this important society, At no time, except within the last few 

ears, in this or any other land, could an assembly like this have 
~ collected together. You sit here, gentlemen, as a scientific 
body, and as representatives of the working classes. You know 
that a gceat deal has been done for the spread of science within 
the thirty years, although there still remains an immense 
amount to do in that direction. Only lately I was at a magnificent 
soirée, held not far from this place, when an old gentleman 








the choice of your subjects you have more regard to Pp 
than to the merely speculative. I am sure that there is no one 
now present who has had the advantage of attending your meetings 
and participating in their proceedings who is not more competent 
than he was before to undertake the work put before him. In 
introducing to you ‘Prosperity to the Association” it is m 
privilege to have sitting near me a gentlemen whom you 
respect. Your society is now a great success; you occupy a 

ised position among the learned societies of thi tropoli 
You were not always so prosperous or so pact a body as you 
are now; and I may say that you owe your present position to the 
exertions of your excellent president, Mr. Joseph Newton, whose 
name I therefore beg to couple with this toast. 

The toast was enthusiastically greeted. 

Mr. Newton, on rising, was received with vehement and pro- 
longed cheering. He said: Mr. Chairman, Mr. Vice-Chairman, 
and I think I may say Ladies and Gentlemen, it is exceedingly diffi- 
cult for me to express fully to you the feelings with which I am 
charged at this moment. Mr. Reed a few moments since said that 
he was almost ashamed to appear annually in your presence and 
represent the same institution. Unfortunately it has been my lot 
to occupy a similar post for a much longer period. I find it there- 
fore extremely difficult, in fact, almost impossible, to say ange | 
new to you on this occasion, However, after the very kin 
manner in which the chairman and others, and notably my friend 
Mr. Reed, have spoken of this Institution and its value, and after 
the very cordial way in which you have received the toast of the 
evening, it would be a dereliction of duty on my part if I did not 
at least attempt to express to you, on behalf of the Association, 
the feelings which, I am sure, animate the breast of every one of 
its members towards the employers and also towards those scientific 
gentlemen who have honoured us to-night with their presence. Iam 
persuaded that every member feels like myself, delighted at having 
seated at this table, and acting harmo) y with society, men 
who have made their names cele’ may say, throughout the 
whole world, Praise from such gent praise of which the fore- 
menengineers may be justly proud; 4 ut feebly convey to you 
their sentiments when I assure you that they are proud to 
have around them such gentlemen these views. But, 
gentlemen, although I have so often same story, at the 
risk of repeating myself , I shall take this opportunity of 
stating that I believe this to be of. very val 
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ked that about thirty years ago he was at a meeting where a 
bishop and a judge were ngst the audi Professor Daniell 
was to make some experiments, including the firing of a gun by 
electricity and the decomposition of water. When the gun was 
fired, making a loud report, the bishop exclaimed, “Bless my soul, 
T did not see anything run along the wire!” And when the water 
had been decomposed, the judge in turn sagely observed, ‘‘ Well, I 
always considered water was one of the four elements, and could 
not be decomposed.” Since then we have progressed so much that 
I do not think many learned judges could be found who still believe 
in the ancient doctrine regarding the four naturalelements; nor do I 
imagine that it could be very difficult to pick out from the episeopal 
bench some prelates who would not expect to see something like a 
eoach and four running along the wire when agun is fired by electricity 
Still we do occasionally meet with some very funny things, for our 
table middle class have yet to learn much of physical science; 

ond I trust that you, the foremen engineers, will help to teach it 
to them. At the same soirée to which I have referred I saw 
Mr. Tomlinson’s experiment, in which a few drops of benzoin were 
thrown into water, when one respectable specimen of the middle- 
class men, whose balance at their banker's is much better than the 
balance of their intelligence, profoundly remarked that the 
momenon was ‘‘decidedly astronomical.” We have now, 
wever, attained a state of society when institutions like thig may 
assist in making science the common heritage of Englishmen; and 
as soon as the people are permeated by a knowledge of science and 
directed by intelligence, they will be able to stand up in the face 
of the highest aristocracy and assert the title due to the claims of 
intellect, We are only, gentlemen, at the opening of a new era 
in the development of civilisation and enlightenment greater than 
any which history The press will no doubt be one of the 
chief instruments in working out future improvements, as also in 
the breaking down of sham and artificial distinctions, and pro- 
moting the recognition of the true nobility of mind. I trust that 
associations like yours will likewise contribute to these beneficent 
results; for, depend upon it, our country will reach its true pitch 
of only when it can boast, not merely the largest number 
of happy and thriving families, but the greatest number of intel- 
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hear from the vice-chairman that the Srst-cfios x empnnal fo dy 
a institution, because we in the civil ce oceasion- 

come under aes of that cold fit which periodically 
attacks the public mind, and are thought to be in such a state of 
utter disorganisation as to require thorough and stringent reform. 
A very ang na - I was present at a large meeting held in 
Barlington , when noblemen and gentlemen, members 
of the and present Government, assembled under the presi- 
dency of one who had filled the post of Prime Minister, for the 
purpose of establishing a civil service college. I well recollect the 
encomiums which those noblemen and gentlemen then bestowed upon 
us. There is no praise which could be given us that they did not 
offer, and they implored us to set about opening a civil service 
co ith the utmost despatch, in order that we might there 
train up little civil servants of our own, who should here- 
after assume the government of the country. As I came out 
of the room in which I had listened to so much adulation 
and flattery, I said to myself, ‘‘This is the hot fit; when will the 
cold com # And now, after the lapse of three years, the cold fit 
has ) i weniediekl? Taaheat of aking us to extablish a 
college and rear up a@ race of official Levites to be invested with 
the sacred of red tape, those noblemen and gentlemen 
write to us in mo 7 myn jo tell us how we are to mend our 

s; and our immediate su s, instead of heaping on us praise, 

w up for us an admirable po i che agen directed against 
the not improbable event of our ing bankrupts. Therefore 
it is, gentlemen, a great satisfaction to me that your Vi airman 
thinks the Post-office “‘a progressive institution.” If the public 
does single out the Post-office for their approbation rather than 
other branches of the service, I suppose it is not on account of the 
peculiar excellence of that department so much as on account of 
the peculiar circumstances which make it popular. Remember, it 
is not popular because it is efficient, but it is efficient because it is 
popular. The Post-office performs, beyond all cther departments, 
aservice which bri A not only,e day, but almost every 
hour, into contact wi e whole mass of the community—a service 
which, when well done, is exceeding] ble, and when ill done 
is absolutely intolerable. The result is that the public is con- 
tinually stimulating the Post-office to fresh exertions, and it has 
no motive for stimulating the other departments. If you ask the 
Post-office for an accommodation and don't get it, you complain 
and then receive it. Butif you go to the tax collector and don’t 
find him ready enough to take your money, I daresay there are in 
this room ajnumber of gentlemen who in that case would heroi- 
cally report him, though all men would not exhibit such stern 
patriotism. But as long as the Post-office exists, it will be effi- 
ciently managed. It does not matter in the least by whom that 
department is conducted, the public will have efficient manage- 
ment, and no matter who the persons may be who do it, depend 
upon it the work will be well done, In the course of my thirty 
years’ experience there, I have heard it said ‘‘If Brown goes, you 
don’t know how much he will be missed.” ‘Well, the supposed 
difficulty of getting on without him, coupled with his natural 
reluctance to leave, keeps him there as long as possible, but when 
at last he must go, and Jones is put in his place, Jones is found to 
be equal to the emergency. Then when Jones in turn has also to 
retire, and his mantle descends upon Robinson, Robinson too proves 
to be an admirable successor to him. That shows that the Post-office 
not only can do its duty now, but that when charged with new 
functions it will be equally able to perform them also in future, 
and that if you, its masters, choose, you can always make and 
—_— ‘Sa progressive institntion.” 

. Newton then proposed the health of the donors to the 
superannuation fund, responded to by Mr. G. Ravenhill. Speeches 
were then made by Mr. J. Robertgon, Mr. Irvine, and Mr. Mallet. 
The latter gentleman said—Gentlemen,; on behalf of the honorary 
members, I to return thanks: forthe honour you have done 
them, It would be very pleasant to me, though perhaps not quite 
so pleasant to you, were I to descant on that topic which must 
suggest itself to every one’s mind in this assembly, namely, the 
great army of applied science and of skilléd labour in England. 

don certainly represents that army, and I may just observe, 
without disrespect to my friend, General Lefroy, that it is about 
the only army in the world whose triumphs are unmitigated 
blessings to mankind. But it would be quite out of place to 
dilate on that theme at this hour of the night, and therefore I will 
simply thank you for the compliment you have paid to your hono- 
rary members, 
‘ = James Stabler then proposed ‘‘The Founders of the Insti- 
ution. / 
Several other toasts were then proposed, and the meeting 
separated ata late hour. 





ON EXPLOSIVE COMPOUNDS FOR ENGINEER- 
ING PURPOSES. 
By Mr. PERRY F. Nursey. 
(Continued from p. 114.) 

And here the author would slightly as to say a few words 
upon the ignition point of explosives. Although the temperature 
at which explosive compounds will ignite is an important element 
in the investigation of their character, the author is not aware 
that any but the rudest means have hitherto been adopted to 
ascertain their ignition point. In one instance which has come 
under his notice, these means consist simply in placing the 

wder to be tried in one of a pair of gun barrels, a thermometer 
inserted in the other. On the application of the required 
heat the powder ignited, and the temperature was registered by 
the thermometer in the other barrel. But this plan is open to 
objection on account of several defects, which will be apparent 
from the comparatively rude nature of the test. These defects, 
however, are entirely absent from the apparatus shown in the 
annexed woodcut, and which 
was devised by Mr. Horsley, 
for ascertaining the ignition 4 Lg 
point of explosives. ‘This it 
does with the greatest exact- 8 
ness in all cases, giving the 
most satisfactory results. It 
consists of a stand A, from 
which is suspended by the 
upper arm a thermometer B, 
which is graduated to 650 
deg. This thermometer dips 
into the oil bath ©, which is 
held by the lower arm. D is D 
a 5 cup which floats in 
the oil, and in which the 
explosive is placed. The oil 
in heated by the flame from 
the gas jet E, which is fur- 
nished with a stopcock for Ee A 
regulating the flame. As 
soon as the temperature of 
the oil reaches the ignition 

int of the powder the 
latter explodes, the exact degree being correctly registered by the 
thermometer. By this apparstus Mr. Horsley has ascertained the 
ignition point of various explosives, and the following are among 
some of his results:—Guupowder ignites at a temperature of 600 
deg. Fah. A sample of Mr. Horsley’s powder gave 430 deg. as the 
ignition point. Gun-cotton of a powerful » prepared by 
Mr., Horsley, ignited at 325 deg., whilst some of Prentice’s sport- 

-cotton. exploded at 410 deg. Trials of ss i 
a 
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Another, and safer application of chlorate of potash to 
in made,some nine years since by M. 
 Bededee, chemist Unsized ole taeoteghty 
soaked in, and coated with, of chlorate of 


ith, a thin i 

potash, finely-divided charcoal, a small oe 
antimony, and a little starch, gum, or some similar binding ma- 

ial, water being used as the solvent and aoe a. The 
eens be Ere eens, See t form. In 
this manner, v rolls of an explosive material are obtained, 
which burns with considerable violence in open air, and the pro- 
pelling effect of which, in small arms, has occasionally been found 
greater than that of @ corresponding charge of rifle powder. More- 
over, the material, if submitted in small portions to violent percus- 
sion, exhibits but little tendency todetonation. But as no reliance 
can be placed on a sufficient uniformity of action in a fire-arm of 
these explosive rolls, this alone sufficed to prevent their competing 
with gunpowder. » The same description of explosive preparation, 
differing only from that of M. Hochstidter in a trifling modifica- 
tion of its composition, was again brought before the public in this 
country in the early part of 1866, having been patented by M. 
Reichen. The author has used this gun paper with very good results 
in rifle shooting, but nothing practical appears to have been done 
with the material. 

The mixture previously referred to as German, or white gun- 
powder, consists of chlorate of potash, ferrocyanide of potassium, 
and sugar. Many years since it was proposed and tried without 
success as a substitute for gunpowder. Since then various a 
parations of similar ve been suggested for employ- 
ment, either as blasting and mining agents, or for use in shells, or 
even for all the purposes to which gunpowder is applied. The 
most recent of these mixtures with which the author is acquainted 
is a white gunpowder made by Mr. H. W. Reveley, of Reading. 
This mixture is a perfectly white impalpable powder resembling 
flour, powdered chalk, or magnesia in appearance. Mr. Reveley 
recently informed the author that he has constantly made and 
used it, in preference to the ordinary gunpowder, both on account 
of its superior propelling power—which is at least one-third 
greater—and its perfect cleanliness. It produces neither smoke 
nor flash of flame at the muzzle on discharge, and can be used in 
acasemate with perfect comfort to the gunners. Mr. Reveley 
has used it for every purpose to which ordinary gunpowder is 
applicable, and invariably with the most perfect success. He has 
made many parcels of the white gunpowder during the last ten 
years, and has always found them uniform both as regards strength 
and other properties, and he has never met with the slightest acci- 
dent, although he has tested it very severely. The composition of 
white gunpowder is as follows :— 


Chlorate of potash 1. .e oc oc eo of oc cf o- 48 
Yellow prussiate ditto .. .. «2 «+ of ef «os of 2 
Finest loaf Gugar «oc cc co co co co co co of 

Parts by weight oe 08 80 oe oe ce oe oe 100 


In manufacturing this powder the yellow prussiate is dried in 
an iron ladle until it-is as white as the chlorate. The ingredients 
are ground separately to very fine powder, and are then mixed by 
means of a conical sieve until they are theroughly incorporated, 
but not by trituration. For small quantities Mr. Reveley uses a 
common Wedgewood mortar and pestle, which must be perfectly 
dry and clean. The operation does not take many minutes, and 
with the above precautions its manufacture is free from danger. In 
loading it is treated in the same way as ordinary gunpowder, being 
pressed down by hand solid, but not hard. The charge is ignited 
in the usual way, with a common cap and nipple. In actual use 
it does not appear to possess a bursting so much as a propulsive 
power, and Mr. Reveley has obtained some of the highest pene- 
trative results in his rifle practice with it. The economy of this 
powder will at once be apparent when it is stated that its whole- 
sale cost is about 86s. per cwt., but as its strength is at least one- 
third greater than that of ordinary powder, its cost may be com- 
paratively estimated at about 60s. per cwt. One important feature 
in the manufacture of white gunpowder is that it does not require 
to be—indeed, it cannot be—granulated, which process is the great 
source of danger in powder-mills. The universal use of the cart- 
ridge entirely obviates any objection that may be made to white 
gunpowder on that score, or on the score of similarity in appear- 
ance to other substances, and, owing to its compact form, it only 
occupies half the usual space. Besides the foregoing, there have 
been several cruder applications of chlorate of potash in the pro- 
duction of explosive compounds, which it is unnecessary here to 
notice more particularly. 

Amongst other materials, wood has been pressed into service to 
aid in superseding gunpowder as a practical explosive. Soon after 
Schinbein’s discovery of gun-cotton, a Prussian artillery officer, 
Captain Schultze, while investigating the subject, conceived that 
finely divided wood could be converted into a controllable explosive 
agent more readily than cotton. He produced the substance known as 
gun-sawdust, the explosive properties of which are mainly due to 
its impregnation with a large proportion of an oxidising agent. In 
preparing the gun-sawdust the wood is purified from all resinous 
substances, and is digested in a mixture of sulphuric and nitric 
acids. This gives avery feeble explosive material, which is further 
strengthened for ultimate use by impregnation with nitrates, by 
which it is made to acquire great explosive power. Here, then, isa 
powder which may be preserved in a comparatively harmless con- 
dition until required for use, when it may be rendered powerfully 
explosive by impregnation with the nitrates. Although its properties 
are somewhat similar to those of gun-cotton, many of the advantages 
of which it possesses, it is open to one very fatal objection, To be 
within the limits of safety, the completion of its manufacture 
must be delayed until the moment it is required for use ; and, 
moreover, the final ingredients are the most dangerous, and require 
refined manipulation. It is needless to point out how incompatible 
the conducting this completing process is with the ordinary details 
of mining ; the care and nicety required in such a chemical opera- 
tion must be referred to the skilled operator, and not trusted to 
the rough-and-ready hand of the miner. Practical safety can only 
be attained by an explosive agent into which the stray spark may 
fall without producing more than a gush of flaine, a gradual burn- 
ing, or without causing ignition at all, but which nevertheless, 
when properly rammed home and tamped, may be fired with results 
at least equal, if not superior, to ordinary gunpowder. 

During the year 1866 a new kind of blasting powder, which 
promised to supersede gunpowder in mining operations, was intro- 
duced to public notice in England. This was the invention of 
M. Gustave Adolph Neumeyer, of Taucha, Saxony, and to which 
the term “inexplosive” may appropriately be applied, inasmuch 
as there is no possibility of its exploding, either during its manu- 
facture, storage, or manipulation. Not until the proper moment 
of ignition arrives, when it is well rammed home and prepared 
to do its work, is its energy develo Then, and only then, it 
manifests a power, when used weight for weight, considerably in 
excess of that possessed by gunpowder. M. Neumeyer, all his 
life connected with the management of uarries, and himself the 

r of a quarry near Taucha, had his attention forcibly 
drawn to the distressing accidents which are of such frequent 
occurrence in blasting operations, and he conceived the idea of 
producing a blasting powder which should combine’ the desired 
degree of strength with perfect safety when in work. After a 
long series of trials and experiments, he succeeded in effecting his 
object by the invention ofa powder which unites in itself the above 
important qualities. Within two years from the date of his dis- 
covery, M. Neumeyer was manufacturing this powder on a large 
scale,-extensive mills with steam power baving been erected for its 


- production in the city of Altenburg, and in two other places in | 
German, 


‘Although Neumeyer’s powder differs in colour as well as in 
from gunpowder, in that it is slow burning instead of 








action 
violently explosive when in contact with air, it is a of 
precisely the same materials as ordinary gunpowder. ‘To these 





| 
| 


| 
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no other substances are added, the whole secret of the extraordinary 
result arising simply from the method of proportioning and com- 
the ients. A reduction is made in the amount of 
sulphur employed, by which means a much smaller quantity of 
the noxious vapours is evolved on its ignition than is Nv | by 
the combustion of ordinary gunpowder: a point of great importance 
in underground mining operations. Some difference is made in 
its preparation, esuentinn to the use for which it is required, 
whether for military or for mining p As a consequence, 
— — = the ry weed case a powder which, when hermetically 
confined, explodes at the same temperature as 0! wder, 
whilst when prepared and charged for Sinetine oe % it 
requires a somewhat higher temperature. This, so be from 
being objectionable, is positively advantageous, inasmuch as it 
makes the possibility of accidental ignition more remote. Bick- 
ford’s safety fuse, which is now so extensively used in our own and 
continental mines, is best adapted for the ignition of this powder. 
Another important feature in Neumeyer’s powder is that, although 
no coating or glaze is imparted to it in manufacture, it is not more 
hygrometric than ordinarwgunpowder, whilst if wetted and dried 
it is said to retain all its good qualities in full force. Ordinary 
pote is more powerful as the size of the grain is increased. but 
eumeyer’s powder when in a condition of fine dust is equally if 
not more efficient than the other. From what has been said, it 
will be seen that the new gunpowder embodies safety in manufac- 
ture, in transport, and in handling, preparatory to actual use, 
whilst it has been proved to be superior to ordinary gunpowder in 
point of effective power, so that it may fairly be said to be a safe 
and efficient substitute for our old powder. 

In support of the above assertions, both of its inexplosiveness and 
explosiveness, the author would observe that he has made some 
trials, which proved conclusively that Neumeyer’s powder possessed 
both those qualities. But as a greater value attaches to trials 
made publicly, and the results of which have been placed publicly 
on record, the author prefers to give these in place of his own 
limited experience of this powder. First, then, as to its inex- 
plosiveness. This was proved by several experiments made in the 
grounds of the Crystal Palace in December, 1866. The most con- 
clusive test of this quality of the powder was tbe following :— 
A small house, 5ft. square, built of brick and roofed with slate, 
and having two chimneys made of 5in. drainpipes, was constructed, 
and in it 35 1b. of Neumeyer’s powder, half blasting and half gun- 
powder, were placed. On firing this mass an immense body of 
flame issued through the openings in the roof, but the powder 
simply burnt, and moved neither brick nor slate. On 3b. only of 
ordinary gunpowder being placed in the same structure and ignited, 
a violent explosion took place, which rendered the building a mere 
wreck, 

With regard to its explosiveness, the author has a number of 
authenticated reports of numerous and varied trials illustrative 
of this quality. A few are selected which have been made in 
mine and quarries in England. The first trials to be noticed 
were made on the 4th of December, 1866, at the Bardon Hill 
and the Markfield Granite Quarries, situated near Leicester, and 
owned by Messrs. Ellis and Everard. The rock at Bardon Hill, 
which is of a very hard and stubborn character, was rent and 
cracked in a most satisfactory manner, and a large quantity of 
material was thrown down, the results being considered highly 
successful. At the Markfield Quarry one hole was bored horizon- 
tally at the foot of an unbroken face of a large extent of solid 
rock; others were bored vertically. On firing the horizontal hole, 
the face of the rock was blown out to a considerable extent in 
every direction, and an unusually large amount of stone was 
displaced. The vertical shots proved equally successful, and the 
results generally were highly satisfactory, the quantity of the 
new powder used being less than that of ordinary power required 
for the same amount of work. In a hard, compact rovk, too, 
such as at Bardon Hill, the effect produced by a given quantity of 
the new powder is much greater than that produced by an equal 
quantity in a soft or loose rock. It may be as well to mention 
here that, bulk for bulk, Neumeyer’s powder, when well tamped, 
is equally as strong, if not stronger, than ordinary powder; whilst 
weight for weight, Neumeyer’s powder is the stronger of the two. 
In point of weight, the new powder is one-sixth lighter than the 
old, which, supposing we take them at even prices, gives over 15 
per cent, advantage to the former, owing to the fact that bulk for 
bulk (or one-sixth less weight) gives an equal if not a superior 
result to the best ordinary powder. 

Having seen the successful action of the powder upon granite, 
we will now notice its behaviour in slate quarries. On the llth 
of December in the same year five shots were fired at the quarries 
of the Welsh Slate Company, Rhiwbryfdir, Carnarvonshire. The 
first shot was in hard rock, the hole being 2ft. Gin. deep, and 1jin. 
in diameter ; 2lin. of the new powder was used, and was found to 
do more work than the same bulk of ordinary powder. The 
second shot was fired in a hole of the same diameter as the last, 
but 3in. deeper, cut in the same description of rock; the same 
depth of powder was used, the result being similar to that obtained 
with the first shot. Shot No. 3 wasin a hole 3ft. Gin. deep, by 
ljin. in diameter, the material bored being pure slate or pillaring 
rock ; the powder filled the hole within lin., which was occupied 
by thetamping. The result of this shot was the discovery that 
the powder was much too powerful—a fault certainly on the right 
side, and one easily remedied. The next hole was in the same 
rock as the last, and was 5ft. Sin. deep, with 4ft. Gin. of powder 
and a light tamping; this gave exceedingly satisfactory results. 
In another ljin. hole, 4ft. Gin. deep, 2ft. of powder was used, with 
2ft. Gin. of hard tamping; the result of this shot was decidedly 
good, the rock being shattered. On the following day three more 
experiments were made at the same quarries. With 2ft. Gin. of 
powder in a Ijin. hole, 3ft. 6in. deep, the shot proved much too 
strong. The second shot was highly satisfactory; but in the third 
too much power was again developed. 

The general result of these experiments is to prove that, bulk 
for bulk, Neumeyer’s powder is much stronger than the powder 
in ordinary use at these quarries, and which was of the very best 
description. The question therefore arose as to how the strength 
was to be reduced when pillaring: It was proposed to have paper 
cartridges of much smaller diameter than the holes, and which 
would hold only about one-third or one-fourth of the present 
charge of powder. These cartridges, it was believed, would answer 
the purpose exceedingly well in the pillaring rock, where it was 
desirable to cleave the slate without fracture, and would besides 
produce a very considerable saving of powder. : , 

A few days after the foregoing experiments, a series of trials 
were made with the new powder at the slate quarries of Mesars. 
Matthews and Sons, at Festiniog, Merionethshire. Here two holes 
2ft. deep, in a hard rock of an underground chamber, each half- 
filled with Neumeyer’s powder, and two similar holes in @ slate 
rock were fired with perfectly satisfactory results. Two more 
shots in the hard rock of the tunnel were not quite so successful ; 
but it was owned that the tamping had been imperfectly rammed, 
the man having fired them before they were inspected, The two 
next shots were stated to have done as much with Ilin. of Neu- 
meyer’s powder as with 15in. of ordinary powder. In another 
hole, in very hard rock of the tunnel, the result was completely suc- 
cessful, it being stated that with ordinary powder two holes would 
have been necessary, or the shot would not have succeeded in 
effecting the required detachment. A 1}in. hole, 8ft. deep, in hard 
rock in the open air, was charged with 4ft. Gin. of powder. This 
shot was considered very successful, for although not much rock 


| fell, an enormous bulk was loosened, which was readily brought 


down with a small blast of ordinary powder placed in the rent. 


| Experiments have since been made in various collieries to test the 


capabilities of this powder in the working of coal, and the results 
have been exceedingly satisfactory, and have fully borne out the 
expectations formed. Experiments in the copper mines of Cornwall 
have also given similar results. 


(To be continued.) 
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; STEAM LAUNCH FOB THE RUSSIAN NAVY. 
CONSTRUCTED BY MESSRS. CRICHTON AND CO., ENGINEERS, ABO, FINLAND. 
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Tae sountans, one of which we illustrate in the above en- 
vings, are to ironclad ships just now in Cronstadt 
arbour. They are reed of the best Russian iron, are fitted with 
a air-bdxes at each end, and seats so ed + pe additional air- 
Ai boxes can be placed under the seats in required. They 
i are 35ft. long. 6ft. 3in. beam, 2ft. 6in. rangi aft, and Ift. sim, 
forward. The boiler is vertical, with Field’s tubes; the engine is 
} single, 5}in. diameter of cylinder, with stroke of 9in., m 300 
: revolutions per minute with 85 lb. steam; about 7 knots ; 
single eccentric for slide, reversing gear ’ with lever and worm- 
coupling motion. 

The engine being attached to the boiler renders the whole 
arrangement readily removable into and out of the boat. The 
weight of the — and boiler is i A cwt., and of the boat com- 
b! ge were cwt, e workmanship and design are alike creditable 
; e makers, 





PHOSPHORUS IN CAST-IRON. 

Watts the question of phosphorus and its effects on iron is being 
discussed in London, the following method of examination em- 
ployed by a French metallurgist, M. V. Tantin, deserves notice. 

M. Tantin says, “‘ It is well known that very small quantities of 


phosphorus apd sensible alteration in the quality of cast 
iron, whereas if gd es pa exceeds a few thousand parts the 
iron is robbed of its cc —, It is very important, 


therefore, to ascertain exact t. 
Nearly all the methods in Boy oh rpg ges 6 = b Gostins 
the iron by means of ts, so as to cause the orus 


to into the condition of 
in the state of a magnesian compound. Several causes 
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exist in this treatment, for (1), a part of = hosphorus escapes 
the action of the agents, Rc the form of an 
hydrogenous compound. (2). It is necessary bane on em 
solutions to ent the sian phosphate mixing 
with the oxi: 0 of iron, in which case it is difficult to collect the 
small amount of phosphate densi in the sides of the vessel in 

= ch the precipitate is made. (3). The arsenic which may be con- 
e iron enters into the "lala in the form 

wa arseniate as insoluble as the phosp! 

“In order to avoid theseobjections, I tied oa to attain my ge by 





a direct; ite road, that is to say, in the phos- 
phorus in the form of an hydrogenous conn, bat bat then arose 
fennel cqusane peiboes Sake tan teoeten pemees ly See tank 
orm of a 08 uc! was, however, proved by the 

peal GS was ever to be fi acetone 
iron been completely acted u y oric 

utdietty hich has fi consid h 
en w ‘or 08- 
huretted hydrogen the action of h; acd on 
is almost always accom: by sulphuretted, arseniated, and 
carbonated hydrogen. In order to effect ion of these 





- | foundation of the new Capitol, 


The in Bessemer steel 





This | of activity. 


















pee, when calcined, gives the proportion of the phosphorus 


“In order to obtain the whole of the phosphorus the following 

ae ag must be ap pr Heelan A Fa mn gra- 
ly, otherwise a portion of the phosphure' 

traverse the solution of nitrate of silver without being abner 

And when the action on the iron is finished, pass 

apparatus a stream of hydrogen which has geovicndly been waded 

in acetate of lead. 

“The solution of potash contains all the sulphur which was 
present in the iron treated, and in order to ascertain the q aoe; 
of that substance the solution must be treated with acetate of 
the precipitate produced is at first a mixture of oxide and sulphite 
of lead, but the oxide is soon redissolved and the sulphite alone 
remains. The precipitate must be collected in a filter, washed 
distilled water, and completely dried before being weighed. 





A NEW steam stone-crusher now at work upon wet new. Capitol 
grounds at Albany is said to be a success. It es large stones 
with ease into a size suitable to be used in making concrete for the 


Yorksurre Trapk.—The ironworks of the South 
Yorkshire district continue tla ete At Milton and Elsecar 
there are rumours as to new Rails, plates, and 

~~ rather more 


Dave ave te ques ogee cae eee 
. There is, however, rather more doing wi 

er | en, Ss See and ne ae 

; | Company ne ee ee * aneynnne 

St pe tn fo Amie and Staleybridge. The deliveries of 

South Yorkshire coal to Hull do not show any very great amount 

















THIS CHART WILL BE THE 


SECOND CHART APPEARING 
AT THE END OF THIS FILM 
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PUBLISHER’S NOTICE. 
There.is reason to believe that the weekly sale of Tux 

Enornger ts actually more than en of the ta the re- 

maining engineering journals combined. influential 

character, or QUALITY, of its circulation, advertisers them- 

selves possess conclusive and satisfactory evidence. 

*,* With this week's number of Toe ENGINEER we 





issue, as a 
of the Bouble Viaduct. | PT? 


a 

number, as issued by the Publisher, will contain the Supple- 
ment, and subscribers are to notify the fact to this 
Oyice should they not receive it. 








TO CORRESPONDENTS. 
*, We cannot wndertake to return drawings or manuscripts, and 
* ‘oust therefore request our correspondents to keep copies. 
L. (Morville-street).—Send some particulars. 
R. R, C.—A letter lies at our office for this correspondent. 
C. E.—Write to the secretary, J. Forrest, Esq., 25, Great George-street, 
Westminster. 


W. B.—Certainly they were in use, and doing good service too, in pumping. 
In 1712 pumping engines were made by Newcomen and Cawley. Watt was 
OW (Gladstone-street) We regret that 
.G. W. .— We at present we have not space to 
take the matter up. ie 
J.C. A.—Such an invention as you describe would prove excessively valuable. 
If you send a description we shall be happy to give you our opinion on its 


E. 8. (Wiveliscombe).— The article appeared in the “‘ Scientific American” 
4 30th January. It has been reproduced in “‘ Scientific Opinion” of 10th 


ry. 

H. D. (Lyon).—Jron boiler tubes are extensively used in England—far more 
extensively used than brass or copper. They last longer than either, and 
are easily replaced. You may use them without hesitation. 

A. P. B.— You may use the old mortar in the proportion of one to one of sharp 
sand ; but the resulting mortar will not be as good as if sand only were 
used. Still it should, if properly made, be of very fair quality. 

W. W.—At present we can pronounce no opinion on the ejector condenser as 
regards the points you have raised. You will find an elaborate report on 

it, from the pen of Professor Rankine, in our impression for January lst, 


Ars Pump.— We cannot find time to make the required calculation; perhaps 
some of our readers can. Here is the questien :—How many H.P. wils be 
required to condense 10,000 cubic feet of air per minute to 120 1b. on the 
square inch. 

W. Howson.—We get a dozen such letters as yours in the year. What 
reason have you for thinking that yours is the best ible invention for 
the ? Send a sketch of your invention, and so place us in a posi- 
tion to whether your conceit rests on a reasonably sound basis. 

H. F.—The buoy will float whether the air is exhausted or not. It floats 
because, bulk for bulk, it is lighter than water. A cubic foot of sea water 
weighs nearly 64 lb. in round numbers, a every cubic foot of buoy 
immersed tends to rise with a force of nearly 64 1b., less the ypc per 

Exzatum.—In our notice of Wier’s system of railway signals the size of the 
tubing was described as gin. It should have been Yin 


TALC SHEETS. 
(To the Editor of The Engineer.) 
S1a,—Can any of your readers inform us where we can purchase talc in 
sheets? T. B, anv Co. 








ROBERTS’ DIFFUSION PROCESS, 
(To the Editor of The Engineer.) 

Srax,—Can any correspondent oblige us with the information as to where 
we can obtain the plans and specifications of Mr. Jules Roberts’ diffusion pro- 
cess for the extraction of juice from the sugar-cane? We wish to forward 
them to some friends in Queensland, where sugar-growing is now being tried. 


— M. W. anv L. 
VELOCIPEDES. 
(To the Editor of The Engineer.) 
Srr,—Can any of your correspondents inform your country subscribers 
where the most improved kind of velocipede can be seen and obtained ? 
Leeds, February 16th, 1869. c. 8. 
[The French one can be obtained from A. Davis, saddler, Strand.—Ep., E.) 








MEETINGS NEXT WEEK. 


Tue INSTITUTION OF CIVIL ENGINEERS.—On Tuesday, February 23rd, at 
eight p.m.: Discussion, “On the and Marshes of the Mediter- 
ranean,” and the following pa will be read :—*‘On Sinking Wells for the 
Foundations of Piers of the Jumna Bridge, Delhi Railway,” by Mr Imrie 
Bell, m.Inst.C E. ‘“‘ Description of Apparatus for Excavating the Interior 
of and for Sinking Iron Cylinders,” by Mr. John Milroy, Assoc. Inst. C E. 

Roya UNITED SsRVICE INSTITUTION. — Lecture at three o'clock, 
Friday, February 26th: “ Reforms in Military Administration,” by E. B. de 
Fonblanque, Esq., Deputy Commissary-General. 

CIVIL AND MECHANICAL ENGINEERS’ SUC([ETY.—Wednesday, February 
24th, at eight p.m.: ‘‘ The Scarborough Harbours Competition,” by Mr. C. 
W. Whittaker, holder of the first prize. 


THE FNGINEER can be had, by order, from any newsagent in town or country, and 
Se ee 2 oa e be supplied direct from 
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THE TELEGRAPH TO INDIA. 

Tare has never yet been a scheme projected in telegra- 
phy presenting the same difficulties to the electrician as that 
of establishing a perfect telegraphic communication between 
Europe and the continent of Hindostan. Notwithstanding 
the paramount importance of such a line for political 
pu the Government of India took little or no 
notice of the every-day appeals which of late years 
reached head quarters from the different Chambers 
of Commerce situated all over India ; and it was really not 
until the news of most di ing events in connection with 
the mutiny reached this country—many of which might 











induced the Government to accept the present Persian 
Gulf route, which consists of land lines from Constanti- 
nople through Asiatic Turkey vid Bagdad to the head of 
the Persian Gulf; while from Bussora to Kurrachee the 
communication is maintained by means of submarine 
cables in sections. The late Colonel Patrick Stewart, 
C.B., the projector of the line, had made such arrange- 
ments with the Porte as would have almost insured a 
large amount of the mutilation being saved which takes 
place in our Indian correspondence; for, without a doubt, 
had he lived, the Turkish portion of the line would now be 
worked by Englishmen in the stead of apathetic Turks, 
Armenians, and Arabs, This is not all that can 
be said against the working of the line, for along 
the submarine portion a kind of “ would-if-I-liked” spirit 
has taken ion of the English employés on ac- 
count of the bad treatment they receive from the 
hands of an official in India, Owing to this cause 
the best men left the Gulf long ago, and those who now 
remain are a mixture of “country born” men—half castes— 
superintended by the lowest grade of officials sent out from 
England ia 1862; by such men the most important part of 
our telegraph system to India is now worked. The submarine 
sections and the land lines are at the mercies of all those 
respectable gentlemen who, with no fixed residence, have 
a penchant tor roaming over the plains which extend from 
Bagdad to the civilised part of Asiatic Turkey. If there bea 
worse classof men than that which is known along the eastern 
coasts of the Red Sea by the name of Ahamalutes, or sea 
pedlars, it is those people laying claim neither to Bedouin 
nor Turk, who rob and plunder the unprotected caravans 
as they journey across Asiatic Turkey, and in whose power it 
isatany timeto effectually stopall communication with India, 
Thisisthe worst part of the Government Indo-European line, 
and the Red Sea route has a grievance equally as bad to 
contend with, for the Khamlutes with their buglahs—and 
they are sometimes very large—would for a little money 
grapple the cable out of shoal water and cut it. The 
question may arise, who would employ them to do so, 
andit is a very rational one; to those that have not travelled 
frequently in the Red Sea, but not to anyone who can 
and will recal the kind of solemn weariness and poverty 
which mark the lives of the Sheiks and Arab “ Princes,” 
who, along the coast of Arabia, in the event of their not 
receiving large subsidies from any company laying a line 
in the Red Sea, will undoubtedly prove themselves worse 
than troublesome. We do not wish to imply that the Red 
Sea route is impracticable; it is rather our object to show 
the public that both routes already tried are not without 
serious obstacles, and while we are more than pleased 
by the increase of public confidence in the science of 
submarinetelegraphy, we would be sorry to see its advance- 
ment thrown back some fifty years by the trial and failure 
of any project which, on its starting, has a shadow of a 
doubt as to the termination being crowned with success. 
We now come to another route that for the last six 
months has been steadily advancing on its way—Siemens’ 
line to India. Over this scheme there was expended some 
time back in the Zimes a great deal of paper and ink—one 
gentleman taking the side of the Red Sea route, and advo- 
cating it in somewhat strong language, which generally 
attacked Mr. Siemens’ line as being totally impracticable, 
and threw pceans of cold water upon the present Government 
linethrough the Persian Gulf. MajorChampain replied tothe 


. | attack upon the Government line in terms worthy and charac- 


teristic of that officer, and Mr. Siemens cursorily summed 
up Sir James Anderson’s observations on his scheme. 
The whole essence of the correspondence was finished 
in Mr. Siemens’ letter, and soon afterwards a Red 
Sea Company came forth to the world, with Sir James 
Anderson as managing director. Without the slightest in- 
sinuation, it would be a fair public question to ask the pro- 
moters and directors of every submarine telegraph com- 
pany that came before us, whether they had an interest in 
the Telegraph Maintenance and Construction Company, as it 
is a well known fact that, if not all, most of this ar 

to this company. Some time back Siemens’ et the Indo- 
Euro elegraph Company, was successfully o ised 
with Sir Robert Grimstone, chairman of the Electric 
and International Telegraphic Company, at its head. 
This company will have a direct line of telegraphy 
from London to Persia. There the communication 
is carried on over the Persian lines to Bushire, 
and then handed to the Government Indo-Euro 

cables. For this work exclusive concessions have nD 
granted to Messrs. Siemens Brothers, of London, 
and Siemens and Halske, of St. Petersburg and Berlin, 





have been avoided had there existed a telegraph line— 
that the Government took the matter up and voted a sum | 
of money for the purpose of building a line from Europe | 
toIndia, This line has been built, and we all know exactly 
what itis. Every one,abuses the Persian Gulf telegraph, 
but few are in the possession of the facts which tho- 
roughly justified the projectors of the line in adopting the 

t route which it takes—First, the failure of the 

Sea cable, which took place but a short time 
previous to the organisation of the Persian Gulf scheme; 
afterwards the experience of the “repairing expedition ” 
which for six months wandered about the Red Sea 
repairing as fust as the cable parted itself over wicked 


through Reuter’s Norderney cable; thence, overland, on 


by the Governments of Prussia, Russia, and Berlin; and 
Gen gentlemen have contracted to erect the lines for a 


}sum of £400,000, offering advantageous terms to the 


company. Already upwards of 30,000 tons of telegraph 
material have been sent off from Siemens Brothers’ esta- 
blishment for the construction of this work, and large 
shipments reached Rischt by a novel route of many 
thousands of miles, by the Baltic, the Neva, and the Volga. 
Camels are at a premium, as the transport inland of all | 
this material is carried on by means of caravans in | 
hundreds. The line from London to Dover is not yet 
built; from Dover to Prussia the communication will be 








other words, a from Kurrachee of ordi le 
occupied in its transmission only five minutes. Mr. Siemens 
willhavehisline in ical translation, thatis,at Bremen, 


Berlin, Warsaw, Odessa, Crimea, Tiflis, and Teheran, there 
will be electrical relays—the most perfect ever made—which 
will feed the current at each station at the same time as it 
registersthe message. Thus withoutany foreign transmission 
over theContinent, an operatorcan sit in the London officeand 
“speak” direct with Teheran. The Government of 
India seem anxious to do all in their power to insure a 
better system of transmission than now exists over the 
Government Indo-European section of their lines, It is 
rapid enough—rather too much so sometimes, as the 
transmission is stupidly incorrect; and this is nearly 
always the case when the working is in the hands of some 
half-caste, who, although he may be an excellent Indian 
operator, is not the person to work a long submarine cable, 
nor exactly the man to trust figures with—a mistake in 
one of which might prove the ruin of a good mercantile 
house. To begin at the fourtain head, there must be a 
thorough reform in the class of officials now working the 
Persian Gulf cable. This can only be done by the supreme 
head of the line, who is now on the ground, and will, no 
doubt, with the assistance of the Bombay Government, 
work a change in the go-ahead local management with 
which the line has been carried on for the last four years. 
Duplicate sections of submarine cable made by Henley, of 
North Woolwich, under the superintendence of Mr. Latimer 
Clark, have already started for the Gulf in the Tweed and 
Calcutta. These will extend from Bushire to Jask, just 
opposite Cape Mussenddon, at the commencement of the 
Gulf. Each section is to be joined in the same mechanical 
transmission as Siemens’ line, and the whole line will be 
completed by the end of the present year for the use of 
the public. 


A NEW RAIL, 

Nor a few important improvements in the art of con- 
struction have been effected by using old principles in 
a new way; and it does not appear that those who thus 
divert the ideas of others into novel channels, deserve less 
credit than more original inventors. Success is, after all, 
the popular test of inventive skill; and as an invention 
fails or succeeds so will the voice of public opinion award 
praise and wealth on the one hand, or oblivion on the other 
to the producer. A short time since an apparently novel, 
and certainly ingenious application of an old principle to a 
new purpose was brought under our notice in Sheffield. 
Whether the idea involved is or is not absolutely new we 
shall not pretend to decide. Certain it is that if as suc- 
cessful as it promises to be, the invention will effect a 
considerable advance in the manufacture of rails, and 
therefore we have no hesitation in bringing it prominently 
before our readers. 

For very many years attempts have been made from 
time to time to produce a rail which shall have a hard 
table and a comparatively soft and ductile web and foot; 
such a condition would obviously best be complied with 
by a rail, the table of which would be of hard steel, while 
the web and foot would be of iron. Nearly all these 
attempts have resulted in failure. Dodd’s rails, the upper 
tables of which were converted by a species of cementing 
or case-hardening process, have not become popular; either 
because the process of converting was uuvcertain in its 
results, or the cost was greater than the result was worth. 
Steel-topped rails made by welding the steel top to an iron 
bottom failed, because under heavy work the steel 
invariably peeled away from the iron, unless the 
weld were carried into the web; and even then only 
puddled steel, little harder than some varieties of iron, 
could be used. No one, so far as we are aware, has at- 
tempted to weld cast steel to an iron web by hammering or 
rolling. The cost, including wasters, would be enormous, 
and the difficulty of oe ig rfectly sound weld over 
miles of bars insuperable. It follows that rails as now 
made and generally used, are all iron or all steel, or of the 
compound type used by Mr. Ashcroft on the Charing Cross 
line, in which a steel top and web is secured between 
wrought iron angle flitches by cross bolts. We have recently 
examined rails with cast steel tops made at Sheffield bY, 
as we have said, a new application of an old process, whic 
bid fair to solve a difficult problem. Too few of these rails 
have been made to enable us to pronounce the process a 
complete success; but bearing in mind the very imperfect 
nature of the experimental appliances by which they were 
produced, the results have been very satisfactory; and 
as new furnaces and plant are being put down to test 
the principle thoroughly , we shall soon be in a position to 
pronounce a positive verdict on the subject one way or the 
other. 

The process ‘of manufacture is excessively simple and 
may be explained in a very few words. An immense 
number of cutting blades for shearing iron, slicing tobacco, 
carpenters’ planes and chisels, wood turning tools, &c., 
are made every year in Sheffield, in which a very moderate 

uantity of cast steel of the best quality is secured to any- 
thing rather than a moderate ony of, it may be indif- 
ferent, iron. Popularly, it is thought that the steel is 
united to the iron by welding under the hammer; but this 








is contrary to fact. The cost would be too great, and the 
weld might or might not be good. A far more elegant 
system is adopted. Let us suppose that a heavy steeling 
for a pair of shears is required. In | pepe this an 

i steel ingot mould is taken, and set up on end in 
the casting house. The mould is made of iron, rectangular 
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in section, and in halves secured together by bands 
and keys. For convenience we give here a plan of the 
. mould, looking down it from the top, 

A pile of scrap iron is heated an 
forged under the hammer. _Its weight 
\\j may be anything, from 30 1b. or 40 lb. 
| to 2 cwt. or 3 cwt., and in section its 
; 7, shape is shown in the cut next below. 
YMY@!/ MJ **® as mould. ©) me 
SORIA Wong's 1 the monld. A, short 
drawn, the pile is heated in a proper furnace toa bright red 
heat. 
placed in the mould, The whole then is in 
cross section, as in the third cut, Melted 
cast steel in proper quantity is then poured 77 
into the vacant space, and the result is 7/7 
that the steel unites so soundly to the iron, 
the surface of which it partially fuses, that it 
is difficult to tell on making a cross section, where 
the iron begins and the steel leaves off to the one- 
za, sixteenth of an inch, The ingot may 
7, then be reheated and worked into any 
7 required form by rolling or hammering, 
4 the steel always reducing in a given 
7 ratio with the iron, e have seen 
combination ingots consisting of some 
4cwt. of iron and 1 cwt. of steel thus 
made with perfect success, This is the 
principle which has been applied by 
Mr. E. Gray, of the Moscow Works, Sheffield, to the 
manufacture of steel-topped rails, He places within an 
ingot mould of the required size a heated pile of iron A, 
and he fills up the vacant space B with fluid cast steel. 
From personal inspection of numerous samples we have 
ascertained that the union of the two — 
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metals is perfect, No subsequent \ Qs 
rolling or hammering will separate \\ 
them, 


In converting this ingot into a rail Py 
it is passed through rolls in the usual 7 
way, but care must be taken to drive //7 


the mill as though it were working Y G Yi) WY 


Uiiddlddé 





altogether on steel. If the pile is 
highly heated, and the rolls are run quickly, the steel 
will behave precisely as cast steel always behaves 
under such conditions; it cracks and splits, and breaks u 
alongthe edge of the table. If the pile is moderately heated, 
and the rolls run slowly and with an easy draft, the steel 
works perfectly, and a rail results which, judging from in- 
spection, leaves nothing to be desired. e need hardly 
add that, should the process be as successful as the in- 
ventor—in our opinion reasonably—believes, a rail will 
shortly be introduced to the public which will be superior 
to any other now in the market, possessing as it will that 
combination of hardness and toughness most desirable and 
most difficult of attainment, The process, it will be seen, 
was applied to other purposes than the manufacture of 
rails nearly thirty years back. It is, of course, possible that 
difficulties may arise which even the practical steel 
worker—and Mr. Gray has been working steel all his 
life—cannot foresee, which will defeat the success of his 
process. But it is not easy to understand in what they 
will consist, and we are upon the whole justified, we think, 
in regarding Mr. Gray’s invention as one full of promise, 
and likely to lead to very important results. 


LITERATURE. 


The History and Progress of the Electric Telegraph. By Ropert 
Saping, C.E. Second edition, with additions. London: 
Virtue and Co. 

Tue present volume, belonging to Weale’s series, embraces 
the first part only of the matter included in the former 
editions of Mr. Sabine’s work, the more scientific and 
technical portion of the subject being reserved for another 
volume of the same series. The reader will here find a 
clear and concise description of all the methods and a 
ratus which have been practically employed in workin; 
the electric telegraph; and the subject-matter is ill 
by means of a considerable number of very fairly-executed 
diagrams and wood-euts, Amongst the novelties is a 
description of Mr. D, Nicoll’s system of constructing 
underground lines, in “rigid sections,” with asphalt insu- 
lation; and also of the systems of M. Holzmann, in Hol- 
land, and M. Jalloureau, in France, in which gas pitch 
and a flexible bituminous compound have respectively 
been employed as the insulating material, The work will 
fully meet the requirements of those whose object is to 
become acquainted with the history, and to obtain some 
knowledge of the details, of the electric telegraph, 


Smoking Fires, their Cause and Cure, By the Rev. ALEx, CoLvny 
Atnsiiz, M.A., Vicar of Corfe, Somerset. Londen: Long- 
mans, Green, and Co, Taunton: FP. May, 1869. 

We wonder how many there are of our readers who have 

not, at one time or other of their lives, been victims to 

the horrors of a smoky chimney, We fear they could be 
numbered by very few places of figures, But when we come 
to consider carefully the theory upon which the practical 
construction of .a fireplace or a chimney is assumed to be 
based, we do not find in it anything complex or abstruse; 
on the contrary, the principles are so few and so easily to 
be comprehended that we are at a loss to understand why 
such an evil as a smoky chimney should be so prevalent. 
The little book now before us has been pre with the 
view to familiarise the popular mind with the known laws 
in relation to the subject, and their action when put into 
operation. From a general statement of theory the 
author proceeds to individualise certain cases of smoky 
chimneys and fires, and to each condition he appends the 
semen. A chapter to architects and those engaged in 
house-building concludes the treatise, Mr, Ainslie has 
aimed at the production of a small and readable manual, 
his task, and we have 


no doubt its sufferers would prove a source of 
comfort to them and of benefit to the publishers 











It is then brought quickly to the casting house and | page 








French Measures and English Equivalents, By Joun Brooks. 
T. Robertson, -street, Sheffield, 186 
We have here an excellent little book, bound in limp 


d | covers, printed in reasonably large type, and yet almost 


small for the waistcoat pocket. It contains 
nothing but French measures. reduced to their English 
equivalents, The noteworthy feature of the book is that 
these last are given not only to six places of decimals, 
but approximately in fractions as well.. How 

a boon this arrangement will prove to work- 


be | ing men we need hardly say, The system adopted may 


be thus described, Let us take an example from the first 
: Here we have opposite four millimetres, 0°157480 of 
an inch, and in a third column 0} =; + ; that is to say four 
millimetres are equivalent to } and ;\; of an inch full. 
In another place 7 gare: ae will be found the deci- 
mal number ‘156250, which, being subtracted from *157480 
leaves 001230, the difference of the vulgar fraction from 
the true value. In the same way the minus sign (—) is used 
when the vulgar fraction shows the true dimension bare. 
It isa useful little book, and we hope its publisher is selling 
plenty of copies. 


The Iron Trade Guide, Engineer, and Mechanic's Companion, cc., 
By JoserH Hoae. Fourth Edition. William Osborn, “Times” 
Office, High Street, West Bromwich. 1869, 

We are not in the least surprised that this work has reached 
the fourth edition. Written bya practical man for practi- 
cal men, it supplies a great deal of most useful information, 
sometimes imparted in a ronndabout if not clumsy way, 
but always sound and intelligible to any man who can read 
and write, and “do figures.” Asa book for office reference 
we know of none so likely to be of service to mill and forge 
managers, and ironmasters’ clerks. The first 290 pages 
contain, probably the most elaborate ready-reckoner of 
the prices of iron in print. It begins at 5d. per ton, and 
extends to £112 per ton, giving the prices for each weight 
from 3 qrs. 271b, tollb., and from 1 ton to 38 tons, 
besides much more concerning bushels, days, and yards 
than we have space to speak of, Then come directions for 
making plain hoops from hot bars, railway tires, &c.; a 
capital table of diameters and circumferences of circles; a 
practical paper on boiler-making; weights of iron of almost 
every section; tables of the strength of materials; and a 
great deal of useful information on just such simple engi- 
neering problems as are likely to present themselves in the 
daily work of the rolling mill and the forge. A little 
eareful editing by some one possessing more theoretical 
knowledge than Mr. Hogg, would improve the book in some 
respects. It is questionable if it would add to its utility. 








A Descriptive Treatise on Mathematical Drawing Instruments, 
their Construction, Uses, Qualities, Selection, Preservation, and 
Suggestions for Improvements, with Hints on Drawing and Co- 
louring. By W. F. Stanxey, F.S.A. Second Edition. Stanley, 
Great Turnstile, London. 1868. 

On the appearance of the first edition of this work, a couple 

of years ago, we spoke fully of its merits, It is unques- 

tionably the best work on drawing instruments in the 

English language; and we are glad to see that its merits 

have been so well appreciated by the public that a second 

edition is called for. The volume before us contains among 
others the following additions :—Illustrations aud descrip- 
tionsof an engraver’stray, acopying-table, andaset-squarefor 
section lines; an elaborate article on the planimeter, a gauge 

for cutting off drawings, &c. The sectional set-square is a 

pf ingenious instrument, calculated to save much trouble, 

and well worth the attention of draughtsmen. The plani- 
meter, invented by Jacob Amsler, a Swiss professor of 





whole thing may be mapped before the eye in a few 
minutes, in such a way not the least confusion ean 
exist in the mind as to the periods in the stroke when the 
cut-off commenced, the exhaust port first opened, &c. The 
same thing can be in other ways no doubt, but to 
our thinking not so well. Taken as a whole, the book is 
not free from defects; but even with these it consti- 
tutes a useful little volume, which may be studied with 
advantage by all whohave much to do with the steam engine. 





Town Life oneny Se Hemet, ; the Air they Breathe and the 
Houses they I it, By Jonny Epwarp Morgan, M.A., M_D., 
Oxon, Fellow of the Royal College of Vaysiotenn, Physician to 
the Manchester Royal Infirmary, late Hon, Sec, of the Man- 
chester and Salford Sanitary Association, Author of “ Danger 
of Deterioration of Race,” &c. Paper read at the State Medi- 
cine section of the British Medical Association, Oxford, August 
1868. London: Longmans, Green, and Co., 1869. 

In this little brochure the mortality engendered among our 
working population, compelled to exist in the purlieus 
of large manufacturing cities and towns, is rendered 
manifest ina manner as convincing as deplorable. Over 
all other centres of danger, disease, and death, Manchester 
appears to enjoy a horrid pre-eminence; and its imprisoned 
atmosphere is not only charged with destruction for human 
beings, but also for flowers and plants. The most 
strenuous efforts, the most unremitting attention, the moat 
sedulous care cannot maintain life in the commonest spe- 
cimens of the floral creation attempted to be reared in the 
heart of Salford. It is not the water nor the food which 
is bad, scarce, or unwholesome. On the contrary, the 
food of a working man in the manufacturing districts is 
usually of a description very superior to that with which 
an agricultural labourer is content. The former, from the 
more enervating character of his work, the greater strain 
brought upon the intellectual faculties, and the confined 
and close medium in which he labours, absolutely requires 
food possessing some pretensions to a stimulating nature. 
The latter, owing to the invigorating influence of country 
air upon the digestive organs, has always an appetite for 
plain food, It is only when the natural functions are im- 
properly interfered with, that recourse must be had to con- 
diments to provoke the gastric juices to perform those 
duties which in a state of perfect health are the result of 
simple spontaneous effort. In the words of the author, 
“it is the air” which is breathed in the dens he has visited, 
which permanently injures, and ultimately destroys, the 
physique of every living being that is foreed by circum- 
stances to remain within the power of its deadly influence. 
It is gratifying, after perusing in the pamphlet under 
notice the records of the rates of mortality in the different 
streets of Manchester, to find that, similarly to what is 
being carried on in the metropolis, steps are in progress to 
remedy an evil of dimensions so gigantic. The driving of 
wide open thoroughfares, carrying in their course light and 
air to the inhabitants through districts of a nature abso- 
lutely pestiferuus, is proceeding in Liverpool, Manchester, 
and many other manufacturing towns, So soon as an evil 
is acknowledged and recognised as one that should be re- 
moved at any cost, half the thing is done, and many years 
will not elapse before no city or town will contain 
dwellings of the class mentioned by Dr. Morgan, where 
man inhales the spirit of death instead of the “ breath of 
life.” 


Questions on Magnetism, Electricity, and Practical Telegraphy. 
By W. McGrecor, First Assistant Superintendent, Indian 
Government Telegraphs. For the Use of Students. London: 
Virtue and Co, 


mathematics, is an instrument for calculating areas, founded | SHOULD any of our readers desire to test the extent of 
on the principle of the pentagraph, one of the drawing | their knowledge of electrical science and kindred subjects, 
points being replaced by a wheel, which registers by rolling | they may easily do so by endeavouring to find answers to 
contact the distance over which the tracing point passes in | the 760 questions contained in this little volume. For the 


measuring the boundary of a given figure, which is made 
by calculating machinery to give the data from which the 
area may be deduced by a simple arithmetical operation. 
The cutting gauge is intended for removing stretched paper 
from the drawing-board when the drawing is finished. 
It is simple, ingenious, and so useful, that it should find a 
place in every drawing office where much work is done. 
The printing, paper, and illustrations of this little work 
are alike excellent, and we can commend it to the attention 
of every one who can draw, or who wants to learn, as the 
most instructive which he can procure. 


The Indicator Diagram Practically Considered, By N. P. Burau. 
London: Spon, 1868. 

Tuts little work is in almost every respect novel and 
original as regards the method in which the author has 
treated his subject, The indicator diagram, simple as it 
is to those who understand it is, unfortunately, a sealed 
book to only too many operative engineers. We question 
if this work will tend to alter the case, for Mr, Burgh is 
not quite so lucid in some places as he might be; but the 
volume possesses one feature which rendersit almost unique. 
This feature is the mode in which it is illustrated. 
It is not difficult to take a diagram if the instrument is 
once set, and the setting, with stationary engines, is occa- 
sionally easy enough; but circumstances continually arise 
under which the young engineer is completely at a loss as 
to how to obtain a di All uncertainty will be 
removed by referring to the book under consideration, 
Here we have drawings of the arrangement to be adopted 

every conceivable circumstan wings, we may 
add, illustrating the practice of the best engineers of the 


“yi althoug 

r. Burgh h not always lucid, is yet for the most 
part wats Pe sound in his treatment of his subject; 
and we may in particular call attention to an illustration 
at page 79, which is not only sound, but lucid in the 


extreme. We have here an indicator diagram divided 


into four portions by a variation in the shading. The four 
portions sca abil periods of admission, expan- 
sion, exhaustion, and compression. It is not always, 
or, indeed, often possible to tell from a diagram exactly 
when stein cut off, when compression began, &c, 
But Mr. shows here how, by the aid of dimensions 
taken from the engine and to the form of lines, the 





most part these answers could be supplied by those who 
have attentively studied the ordinary text-books on 
electricity and its practical applications; but a certain 
number of the questions could be solved only by those 
who, like the author of the work, have had the opportunity 
of attending and making notes of unpublished lectures; or 
who, from long study and original investigation, have made 
themselves thoroughly conversant with modern electrical 
science, We need scarcely observe that those who belong 
to the latter category are comparatively few. In some 
cases, which, in justice to the author, we must admit to be 
very rare, questions occur which could not possibly be 
answered correctly, owing to an error involved in the ques- 
tion itself; and in other cases answers apparently 
not anticipated in the question would nevertheless be the 
only correct ones, For instance, in question 475 it 
is asked whether the “tension of the current” varies. 
This expression—often loosely made use of to signify the 
electrostatic tension at any given point or points of the 
conductor conveying the current—does not admit of ac- 
curate definition; and it is altogether a mistake to sup- 
pose that tension is a property of the current itself, the 
only known difference in currents being, properly speak- 
ing, that of intensity, or in the quantities of electricity 
passing in a given time—upon which all the effects of cur- 
rents, even those of dynamic induction, are dependent. 
Again in question 453 it is asked whether the tension ‘or 
quantity of electricity is increased by adding cells 
to a tery. Is the answer here intended to be 
that both these values increase, ceteris ‘bus, pro- 
eamarge d to the increase in the number of cells, 
although the intensity of the current, or quantity of elec- 
tricity, would vary also inversely as the increase which 
might be made in the resistance of the circuit }—or, as 
seems indicated by the mode in which the question is 
put, would the answer, that one of these values only—viz., 
the ¢ension—is affected by the increase in the number ot 
cells, be taken as the correct one ? 

We have already stated that the errors of suggestion 
contained in this series of questions are most creditably 
few; and the work, which proves its author to be a con- 
scientious student and an accompli electrician, will 
doubtless prove of value to many who have felt the 
want of some such questions or exereises for self- 
examination 
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Suggestions for the Sanitary Improvement of Labourers’ Cottages 
and of Slee: te Waste Meese Deputy Surveyor of 

ao ee and Parks. London: Longmans, Green, and 
In what is termed “compulsory legislation,” relating to 
any particular measure, it always be borne in mind 
that although the authorities can always enforce stringently 
and rigidly whatever conditions and provisions may be 
included in, yet they cannot render obligatory upon a 


angers assumption of that position which will bring 
within reach of the special enactment, Otherwise 
speaking, “ you may take your horse to the water, but you 
cannot make him drink.” It matters nothiv 

the nature of the project or undertaking fn question. 
Whenever the conditions insisted upon by the Legi 
became so onerous upon those concerned in the undertaking 
as to interfere with the proper remuneration for their time 
and trouble, it would always be optional with them to 
leave the whole thing alone. That the interference of the 
Legislature with regard to the subject of future dwellin 
for the working classes is urgently needed no one who iat 
the least de, uainted with the matter will deny for a 
moment. But at the same time it is a question t 
delicacy and judgment how far that interference ought to 
extend. Manifestly, from what has been just stated, if the 
demands were too exorbitant or the surveillance of a cha- 
racter too inquisitorial, the end would be that the Govern- 
ment would be the only party left to carry out their own 
regulations, and would have to construct the houses and 
cottages upon their own account. 

In contradistinction to Mr. Menzies, we consider that 
while the artisan and the mechanic, regarded as a distinct 
class or type, have pro; d visibly and tangibly duri 
the last twenty years, the same progress cannot be claim 
for the agricultural labourer. Machinery has not yet 
superseded hand labour in the usual agricultural operations 
to anything approaching the same extent with which it has 
affected other trades and occupations, There is still a far 
greater demand upon the muscles than upon the brains of 
the ordinary farm labourer. We quite concur with the 
author in recognising the necessity for some specific rules 
being adopted in all instances of the erection of future 
habitations for the working classes. There should no 
longer be any doubt or dispute whatever respecting what 
is a sanitary desideratum and what is not in the practical 
construction of cottages. The various points should be 
settled at once, permanently and decisively, and this 
unanimity can only be effected by the authority of the 
Legislature, It is in vain to appeal to builders to build 
houses with that proper regard to health and decency 
which ought to characterise the dwellings of the poorest, 
or to landlords to keep in repair and maintain even those 
tenements in which some consideration has been bestowed 
upon these important details. With this object in view, 
Mr. Menzies has drawn up a model specification, in which 
all the essentials necessary to render a dwelling habitable, 
healthy, and comfortable are succinetly recorded. Some 
of these are rather novel, and their absolute utility may be 
questioned. Others are of pretty much the same character 
as the conditions insisted upon by the local boards and 
corporate authorities of cities and towns, and are only 
what common prudence and foresight would dictate. In 
addition to the fulfilment of the provisions requisite for 
the health of the inmates, there is a great difficulty to be 
overcome—it is the exact size of the house, and the num- 
ber of rooms that it should contain. Unfortunately in 
some cases where houses have been built on a liberal plan, 
the intention has not been accompanied with the success it 
deserved. Instead of a family availing itself of the means 
thus afforded for living in decency and comfort, it is a com- 
mon occurrence for the members to crowd together in one 
room, and let the extra one to lodgers, thus virtually 
defeating the very object of the well-meaning proprietors. 
Much has yet to be accomplished with respect to the habits 
and tastes of the working classes before they will thoroughly 
and generally appreciate the efforts made in their behalf. 





THE GREAT IRON VIADUCTS ON THE COM- 
MENTRY AND GANNAT RAILWAY (FRANCE). 
WE have already referred at length to the splendid iron 
viaducts of the branch of the Orleans Railway system from 
Commentry to Gannat, and we have now much pleasure 
in being enabled to place before our readers a further 
portion of M. Nordling’s report to his directors and to 
the French Government authorities in reference to these 

fine viaducts. 

In our present part we illustrate lithographically, and by 
an almost precise copy from the official designs, the greater 
part of the masonry of the largest of these viaducts—that of 
Bovusie. To the practical engineer this needs but little 
explanation beyond that given on the drawing by 
M. Nordling himself ; nor shall we now diverge for any 
additional remarks of our own, reserving our criticism 
until after we shall have placed before our readers the 
whole of the report, when all our remarks will appear 
together. 

Continuing the report from Tae Exornerr of 11th 
December, 1868, we now proceed to the local dispositions. 

“The metallic superstructure of the Bouble viaduct is 
entered on the left bank by a viaduct in masonry composed 
of five semicircular arches of 10°00 metres span. ‘This via- 
duct is quite equal to those which are already erected on 
the Orleans line at Cantal. It terminates by a pier abut- 
ment (see lithograph), having a height of 32 metres, that 
is to say, about the limit of hei where there are econo- 
mical advantages in abandoning the system of masonry. 

“On the right bank, the arrangement of the operings, 
combined symmetrically with the metallic pier, ye 
duced a pier abutment of a height of only 18 metres, fol- 
lowed by two semicircular arches of 7 metres span. 

“The casements in masonry of the three central piers are 
1:90 metres above the highest level of the Bouble river. 
The viaduct piers are in the best conditions for free pas- 
sage in the stream line, The viaduct of Bellon presents 
two abutment-viaducts, nearly symmetrical, of a hei 

, 28 and 30 metres ; the one with four, the 
with three arches of 10 metres span, otherwise quite simi- 





lar to those of the left bank abutment of the Bouble, which 
is in fact the type of all the other metallic viaducts. The 
yard for os" or erection, of the iron work will be 
established on the left bank, and the ing of the super- 
stares, which participates in the general declivity of the 
rails, will be effected upon the descent. 

“The irregular (see elevation in Toe ENGINEER 
of Dec, 18th, 1868) of the flooring of the Sioule viaduct 
are explained partly, through the division of the 
openings into spaces of 3 metres, interrupted by plain 

of 0°75 metre, and partly through the nature 
of the approaches of the viaduct, which show nume- 
rous exceptional inconveniences, The first diffi- 
culty depends upon the —— of the communal road 
bridge, situated a little above, and in an oblique position, 
with a waterway scarcely sufficient on its own and b 
reason of the close proximity of rocks which close itin, It 
is obvious that we could not, without inconvenience, put 
the piers of the new viaduct, except in certain positions, 
with respect to this pre-existing bridge. A second diffi- 
culty arises through the direction of the great high road, 
No, 37, which we overrun very obliquely, and which, 
situated between the river and the opposite side of the moun- 
tain, could not admit of much deviation. A third incon- 
venience arises through the conditions of stability of the 
metallic superstructure, which exclude at once two large 
spans on account of the very heavy increase of expenses such 
involve, nor, on the other hand, extremely wide side spans, 
for fear of their buckling up on the pone of trains over the 
at central opening. Finally, a last and important con- 
Gition to be regarded was the arrangement upon the steep 
side slopes of the left bank of a platform, sufficient in 
magnitude for putting together the metallic superstructure, 
and without interfering too much with the opposite right 
bank. All these considerations have been fulfilled in the 
choice of the design now approved, and which would not 
admit of being much modified, We studied half a score of 
different arrangements before we finally selected the one 
which we now present, This last one satisfies every condi- 
tion except that of symmetry, but it is well known to prac- 
tical men how useless in very large works is much anxiety 
and regard for this. We therefore earnestly hope the 
administration will sanction this our final design without 
alterations. 

“The second pier, it is true, encroaches still on the 
communal road; but there remains for that a width 
of about 7 metres, and if necessary this difference 
from its former width could be restored to it on 
the opposite side without any projection beyond the 
general line. The first pier is placed outside the 
limits of the main current of the river. The crest of the 
masonry will be 1°67 metres above the highest water mark. 
From borings which have been made, the foundations 
reach the granite rock about 3 metres below the low-water 
mark, and they can be put in by running in concrete into 
an enclosure of piles and upright planking. Notwithstand- 
ing the facounaliie position of the pier, but yet fearing to 
narrow the main bed at all, the company purposes to re- 
store to it almost the area occupied by the pier by clearing 
away the projecting rock upon the left bank opposite for 
a width of 6 metres at least as far down as the low summer 
water level of the river. 

“ The left abutment of a height of 18 metres will be placed 
on the summit of the declivity, and joined with a semi- 
circular arch of 8 metres span, to which is again at- 
tached in continuation a retaining wall. The abutment of 
the right bank, of very reduced dimensions, is on a curve 
of 300 metres radius, but near enough to the point of tan- 
gent to enable us to keep the girders of the superstructure 
in a straight line, and it will be quite sufficient to widen 
one of the footways with the right line, so as to follow the 
curve to the bolic junction, The launching of. the 
superstructure will have to be effected on an ascending 
slope with a gradient of 0°012 metre. 

“The viaduct of Neuvial twice crosses the high road 
No, 27, but leaves it entirely untouched. The left abut- 
ment, which has a height of 24 metres, and is accompanied 
by two semicircular arches of 10 metres span, is placed 
beyond the ravine. On the other bank the communal 
road is cut very obliquely, and has compelled the adop- 
tion of a special girder opening of 23°50 metres span, inde- 
pendent of the main superstructure, but arrauged in a 
similar manner, with the exception of less depth of girders. 
The launching of the flooring will be here effected on a de- 
scending gradient of 0°015. 

“ Stability.*—It is well known how complicated and 
voluminous calculations of the stability of metallic super- 
structures become when of this magnitude. We have un- 
dertaken them with all desirable development and fulness, 
but we beg permission to reserve them so as not to delay 
further the presentation of this report, nor to increase its 
length. There is already before the direction all the cal- 
culations which took place with respect to the viaduct of 
La Cére, and all is, of course, under the reservation to 
submit these structures to the established tests before being 
taken into use, With respect to the piers, for which the 
curved counterforts start a new subject for inquiry, we 
present now—under the form of graphically-developed 
di —the complete results of our calculations; 

this both for the highest pier—that of eleven 
stories of the Bouble viaduct, and for the lowest 
pier, that of seven stories of the Bellon and Neuvial via- 
ducts, and this for the two cases, viz. of the equilibrium 
with and without the additional proof load. It is evident 
that these results for the pier of eleven stories are to be 
applied @ fortiori to the piers of nine and eight stories, 
which are of similar construction. In the “Calculations 
of the Stability,” annexed to the present report, there will 
be found every desirable detail upon which the setting out 
of the above-mentioned a has been effected; and for 
obtaining every mechanical condition in relation to the 
stresses, &c., to be sustained by these structures, We 
shall only refer here to the interesting question of the 
helding-down bolta—as part of the piers with curved coun- 
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18th, 1868, should be referred to. of them will well 
tepay the student's attention, 








a. The pont of ap | due to the wind at 
e unit rate of pressure of 270 kilogrammes per square 
metre — the pier of eleven stories, and pi. in 
tons and in metres, is 3570. The moment of resistance 
due to the weight alone of the metallic superstructure, 
without the movable load, is 
360 tons x “0m _. 4600 

It seems, therefore, at first sight, that the stability is secured, 
and that without any holding-down bolts. But the diagram 
shows a tension on the bolt of twenty-twotons. This arises 
from the elasticity of the structure. If the twobearing points 
did not move there would be no tension upon the bolt, 
- an h the elastic flexure of the structure it comes 
that they have to carry a certain part of the | which 
part is badly utilised, This, too, isthe reason Lon, con- 
demned all intermediate upright shafts in these piers, and 
is this which justifies again the arrangement applied to 
the Bellon viaduct. For the better understanding me- 
chanically of what occurs, it will be sufficient to imagine 
the instant when the wind would overturn the pier by 
moving it round the arris at the foot of the curved 
counterfort on the right-hand side of the figure. It is ob- 
vious that the foot of the curved counterfort onthe left-hand 
side of the figure would begin to rise, and, in conse- 
quence, pull on its holding-down bolt, before upright shafts, 
placed intermediately, could cease on their to bear 
upon their supports. For the small pier, the moment of 
overthrow due to the wind is 2008; and the moment of 
resistance of the structure without any moving load is 


256 tons x = = 1536. 





It will be seen at once that the holding-down bolts here 
are in action; and the diagram, in fact, shows a tension of 
twenty tons. But we may state that the action of the 
holding-down bolts only commences when the intensity of 
the wind exceeds 

1536. 970k = 206k per square metre. 

2008 
which apparently does not often occur in central France, 
pirat as empty railway carriages are upset by a lateral 
pressure of wind of 170 kilogrammes per square metre. In 
one word, however, these new designs, with curved coun- 
terforts, are, as respects the wind, again unquestionably in 
much better conditions as to lateral resistance than the 
viaducts of Busseau D’Ahun and La Cere, upon which 
the wind has so far produced no injurious effects, 

(To be continued). 








COMPOUND TWIN SCREW ENGINES. 
By M. Ernest NILvs, Havre, 


ABOUT seven months ago* we gave a rather complete account of 
an improved form of marine engine, designed by M. E. Nillus, of 
Havre, whose name has been connected for many years with 
marine engineering in France. The leading idea of its construc- 
tion consisted in its complete development of the compound 
cylinder system, usually called Woolf's system on the Continent, 
from the name of our countryman who first prominently attached 
his name to its development. It is undoubtedly only by means 
of two cylinders that a very high rate of expansion, with its 
attendant economy of fuel, can be efficiently attained. This high- 
pressure cylinder’s temperature never falls below a definite 
average, and does not offer the surface condensing action to the 
inlet of the high-pressure steam, which is the case when a single 
cylinder is employed. 

We also gave a description of the adaptation of his engines to 
twin-screw vessels, but since then our attention has been drawn 
to a simpler form for that special purpose. M. Nillus employs, as 
before, two pairs of inverted high and low-pressure cylinders, but 
both cylinders of both pairs work directly into the screw shaft, to 
which each cylinder of the compounded pair is connected by a 
crank at right angles. This is evidently a simplification on the 
plan for working the high-pressure engine directly on to the screw 
shaft, and connecting it with the Jow-pressure cylinder by a beam, 
The regular working and interaction of the engines is further 
secured by the mode of supplying the steam by a valve common to 
both engines, as in the previous design already described. The 
surface condenser of each pair serves as a central framing ; and its 
horizontal tubes are easily got at. The steam can be let into the 
small cylinders either by a special expansion arrangement, or by 
means of the expansion slide; and their being coupled at right 
angles allows the engines to be started without a vacuum, and 
this would also be the case should anything happen to the larger 
cylinder. 

This arrangement is liable to the objection, as with that described 
before, that the screws cannot be driven separately. While allow- 
ing that objection is valid for a fighting ship, the possibility of 
being able slowly to turn in a small arc is not of such importance 
to a merchant vessel, or is, at any rate, only of importance for 
navigating very narrow and intricate channels, In addition to its 
other advantages, his design certainly takes up little room, and is 
simple, and hence economical in first cost and repairs. 








ImPoRTANT CASE UNDER THE Masters ayp Servants Act.— 
At the Burslem Poliee-court, on Tuesday, before J. E. Davis, Esq., 
stipendiary magistrate, an engine tenter, named Michael Wall, was 
charged under the above-named Act with damaging his employers’ 

perty by his culpable negligence to the amount of £30. The 
Setoodant was employed at the Broomhill Colliery of Messrs. 
Williamson Brothers, near Tunstall, and at eleven o'clock on the 
night of the 15th ult. he left his engine and went home to supper, 
notwithstanding that at the time there were a number of men in 
the pit. During his absence the engine-house was discovered to be 
on fire, and damage to the amount stated was done. The case for 
the complaint was that during the evening the defendant had, 
aimst used a rope torch in the engine-house, in repairing 
the machinery, that sparks from this torch had fallen upon some 
cotton waste, and that during his absonce the waste burst into a 
flame. The defendant gave evidence on his own behalf, in the 
course of which he stated that it was the practice of the engine- 
men to go home to their supper, that this was known to the 
bailiffs and managers, and that the men who were in the pit did not 
object to the engine being left. He called two witnesses in support 
of his case, but their climes was of very little value to him. Mr. 
Davis said under the old law he should have dismissed the sum- 
mons on the ground that the evidence was not sufficiently strong 
enough to justify a sentence of imprisonment for a wilful negli- 
nce, but in this case the evidence adduced by the defendant 
imself had established the charge against him. The negligence 
of which he had been guilty and which brought him within the 
operation of the Act was, not that he had caused a fire by using 
a torch, but that he had left the colliery to go to his supper not- 
withstanding there were workmen in the = For the sake of 
those men, their families, and the public, he should convict the 
defendant and order him os £30 and costs £1 14s., or one 
month’s imprisonment in default of distress. 











* See Tue Enoincen for June 19th, pp. 447—8. 


£4 







; 





k 
: 


— 


eae nema een ee ee eee 


ae 


— 





SoHE TE 


Seemaaed ee een ee 


eee wen 


140 


THE ENGINEER 











RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
Fes. 4.—INVOLUNTARY MOVEMENTS OF ANIMALS, 

Dr. Michael Forster, F.L.S., in this the first of three lectures 
upon the involuntary movements of animals, spoke principally of 
ciliary motion, He exhibited a piece of membrane which had re- 
cently been cut from the throat of a frog, and was pinned to a cake 
of white wax; the piece of membrane was about an inch and a-half 
long, and was moistened with weak salt and water, A small piece 
of cork was then placed on one end of the membrane, and it was 
seen to travel slowly and steadily to the other. The lecturer ex- 
plained this ph by stating that when the membrane is 
examined by a powerful microscope, its surface looks like a flowing 
stream, and it is only after the lapse of a considerable time, when 
the motion begins to slacken, that the piece of skin is seen to be 
covered with minute hairs, all lashing steadily in one direction, at 
the rate of ten or tweive strokes per second. This motion lasts 
two or three days after the death of the animal. Carbonic acid 
gas will slowly arrest the motion, but if the skin be placed in oxy- 
gen before it is too late, the lashings will resume their former 
vigour. In the frog’s throat the lashings have a downward direc- 
tion, tending to drive the food into the stomach, but in the air- 
tubes of the human beings the lashings are upwards, tending to 
drive the mucus into the throat. In the human blood, white pro- 
toplasmic corpuscles may be seen” among the red ones, and the 
former have an involuntary amceboid movement. The black spots 
on the backs of frogs enlarge, contract, and change their shape, 
but the cause is not accurately known, 


Fes. 5.—THE TREE AND SERPENT WORSHIP EXEMPLIFIED BY 
INDIAN MONUMENTS, 

Mr. James Fergusson, F.R.S., delivered on Friday evening a 
lecture upon the above subject, to a large audience under the pre- 
sidency of Sir Henry Holland, Bart., M.D. The speaker said that 
Buddha, who was born in the year 623 B.c., was the son of an 
Indian king who governed a district lying at the foot of the Hima- 
layabs. Buddha, who had a happy childhood and marriage, was 
struck by the miseries of humanity, and resolved to reform society, 
so for six years lived the life of a recluse, spending much of his 
time under a tree, which is called to this day “the tree of know- 
ledge.” Long before the time of Buddha, India had been inhabited 
by a Turanian race, who were afterwards conquered by an Aryan 
race, who planted the Vedic religion in India. But the Aryans 
and their religion grew corrupt together, so Buddha incited the 
Turanian elewent to rise once more, to gain the ascendancy over 
the Aryans, and, it would appear, to restore the old Turanian 
religion, which was thenceforth called ‘‘ Buddhism.” The Aryans 
are not a building race, but the Turanians are so, hence there are 
no temples in India older than the time of Asoka, who lived about 
250 B.c,, and did for Buddhism what Constantine did for Christi- 
anity—made it the State religion. He built pagodas, teries, 
and churches, the latter being very much like our own, but full of 
carvings of Buddha, trees, and serpents. In every country in the 
world, where there is an underlying Turanian element, traces of 
tree and serpent worship may be found. There are traces of 
it among the superstitions of the ancient Greeks and Romans; it is 
to be found among the Lappsand Finns, The Germans, Egyptians, 
and Assyrians once worshipped trees, and the latter to a lesser 
extent worshipped serpents. The narration in the first chapters of 
Genesis is probably a curse upon serpent worship, and in the days 
of Hezekiah this king is said to have destroyed the groves and to 
have driven the serpents out of the temples of the Jews. Hence 
it would seem that the Jews then worshipped serpents, though the 
act was looked upon as a backsliding by the priests. Tree worship 
prevailed in Esthonia to a very late date, and the prayers yet pre- 
served prove that the religion was an offshoot of the Hindoo 
mythology. Serpent worship is believed to have reached the north 
of Scotland ; there are very few traces of it in England, but a few | 
in Wales and its borders. Wherever tree and serpent worship pre- | 
vailed the people had a custom of placing stones one upon the | 
other, as seen at Stonehenge and in cromlechs. Cromlechs are | 
common nearly all over the world, and to this day are constructed | 
by some of the natives of India. Recently, an officer in that 
country, whilst breaking through some jungle, came upon a great 
number of cromlechs and Christian stone crosses. It is a great 
puzzle how these crosses came to be discovered in India, and in 
company with cromlechs, Serpent worship now prevails in full 
strength in Dahomey, where thousands of snakes are kept in the | 
temples, and it is very common over a large portion of Africa. 
He knew of no more fruitful subject than this for fair investiga- 
tion by those who wish to learn much about the origin of the 
mythologies of the present and the past. | 


Fes. 6.—HyYDROGEN AND ITS ANALOGUES. 


Dr. William Odling began this lecture by exhibiting the passage 
of hydrogen through solid platinum by a method discovered by a | 
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French chemist, The cut represents a gas furnace employed to! 
render the porcelain tube, F, F, with its contents, white hot. 
The porcelain tube is not exposed directly to the flame inside the 
furnace, but lies in a trough of iron lined with asbestos to 
equalise the heat. The top of the furnace consists of 
slabs of fire-clay. The platinum tube, A, B, is about 
a quarter of an inch in diameter, and is closed at 
the end, A, whilst its open end, B, is connected with the 
Sprengel pump. While the platinum is cold, all the pump can do 
is to make a vacuum in the tube. The pipe I admits a stream of 
common gas into the porcelain tube, the surplus gas being allowed 
to escape at D, where it is lighted, to avoid the bad smell other- 
wise produced. When the platinum tube, thus surrounded with 
common gas, is made red or white hot, and the Sprengel pump is 
set to work, — hydrogen passes through the platinum, 
leaving the carbonaceous tuents of coal-gas bebind. There 
is reason to su that the hydrogen is first condensed to the 


liquid state in the pores of the platinum, and then 


| tains a considerable quantity of 
| carbonic acid gas as well as air. 
| The air contained in water is 


| spheric air, for the former cou- 








side, Th deli which 
the other side, pump delivered the pure hydrogen, whic 
Dr. Odling collected and burnt, : 


The lecturer next called attention to the solubility of gases in 
water, as shown by the following table :— 


Volumes of Gas absorbed by 100 Volumes of Water. 











Vols. at 0 deg. | Vols. at 15 deg. 
Names of Gases. Cent. | Cent. 
ED nd. se a0. ee 09. 06 40 1°93 1°93 
NHBOME wk ce oe 0 te te ‘ee 2°03 1:48 
Atmospheric air.. .. .. °° es os 247 1°79 
Carbonous oxide on. ce \e¢ 38. 90 3°28 2°43 
CERNE. ve 09. 0s 60 00 be be 411 2°99 
Marsh eb tae Se 00° 66 ee 5°45 3°91 
theme «0 cc ce oe ° 08 ee 8 5°08 
Olefiant gas... se oc oc cf of oe 25°63 16°15 
Nitrous oxide .. 2. «2 oe «os os 130°52 77°80 
Carbonic gas .. oc cc ce co oe 179°69 100-20 
Chlorine 1. se oe co oe oo os a 336°80 
Sulphydric acid... .. «. 8 «os o 437°06 323-26 
Sulphurous oxide .. 2. os «+ oe 686°1 435-64 
Muriatic acid .. 2 oc «6 oo ve 50580°0 45780°0 
Ammonia «c sc cs of ce co cf 114800°0 78270°0 











From the foregoing table it will be seen that all gases are more 
soluble in cold than in hot water, with the exception of hydrogen, 
which dissolves equally in warm or cold water at the temperatures 
above given. The greater the pressure the more gas will water 
dissolve, At ordinary pressures one volume of water will dissolve 











the noxious has been altogether removed from the 
its passage through the charcoal. 
Fes. 9,—SuBJEcTs CONNECTED WITH FINE ARr. 


i Pp tation peop! 
over the graves of their relatives imitation old-style monumen 
brasses or sculpture, with inscriptions which nobody can 
In the course of this somewhat instructive lecture he said that 


probably the oldest effigy in armour in this country 


E 





Geoffrey de Magnaville, in the Temple Church, and is about700 years 


HIT uu ACOA 


old. Sir Geoffrey was a very bad mau, and the priests would not 
let him be buried in a church ; so his relatives put him in a leaden 
coffin, and slung him up in a tree * oe till the Pope re- 


one volume of gas, and it wii! absurbv tue same volume at all other 
pressures, but the same volume will include a larger quantity of 
gas when the pressure is greater. The fact that water absorbs 
the same volume but not the same quantity of gas, whatever may 
be the pressure, was discovered by Dr. Henry, of Manchester. 
Dr, Odling then extracted some air from common water by putting 
a jar of water under the air-pump, and upon working the pump 
the air was given off in bubbles, He also extracted the air by the 
process shown in the cut, where 
a long-necked inverted glass 
flask full of water is supported 
by a ring gas-burner. Upon 
lighting the gas the water is 
made warm, and gives off some 
of its air, and when the boiling 
point is reached the water is 
quickly driven nearly out of 
the flask by the steam, but the 
complete exit must be stopped 
by turning off the gas. As the 
flask cools the water rises into 
it again, but does not reach 
nearly to its former level, be- 
cause of the quantity of air it 
liberated during the boiling 
operation. Common water con- 














richer in oxygen than atmo- 








tains 35 per cent. of oxygen 
and 65 per cent. of nitrogen, 
whilst the latter contains 21 
per cent. of oxygen and 79 per 
cent. of nitrogen. 

Iu consequence of the diffu- 
sive power of gases, of their 
acting practically as a vacuum to each other under certain condi- 
tions, and of their absorption by water, it is impossible to keep 
any gas for along time in a pure 
state over water. The speaker 
illustrated this by means of the 
V-tube, shown below, in which 
the closed arm, B, contained 
chlorine, and the open arm, A, 
contained common air. In such 
J an arrangement the chlorine in 
B slowly dissolves in the water and 
diffuses into the air, whilst the 
air in the same way passes from 
A and diffuses into the chlorine. 
The same seems to be the case 
with colloid substances, such as 
india-rubber and white of egg. Dr. 
Odling placed a piece of boiled 
white of egg in a large tube closed 
at one end, and filled with ammo- 
niacal gas. The tube was inverted 
over a trough of mercury, and as 
the albumen absorbed the am- 
monia a column of mercury rose 
in the tube, with the white of egg 
floating at the top of the column. 
He also placed a piece of india- 
rubber in a bottle of sulphurous 
oxide: the bottle was furnished 
with a bent tube, which dipped 
into mercury, and as the gas was 
absorbed by the india-rubber the 
soen,  Iidiee chewed tanh 2 babe 
rising of the quicksilver in the tube. He al ow a 
closed at its } sen end with wet calico will support a column of 
water for a little time 
above the pneumatic 
trough, but when the 
filin of water on the 
calico is allowed to 
come into contact with 
ammonia the gas is 
dissolved, but at once 
evaporates on the 
other side, and drives 
down the column of 
water. In diffusion 
and transpiration the 
gases travel at rates 
which are nearly inde- 
— of “t erie but oe pene a Noman estanlive vr 
sorption, so that the rate o e) s upon the degree o 
solubility of the gas in the a oo 
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moved the excommunication, remains to be de- 


posited in the Temple. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





A NEW RUDDER. 

Srr,—I beg herewith to bring to your notice a new kind of 
rudder for seagoing vessels, or rather a new method for working the 
rudder. With the common rudder the greater the angle of diver- 
gence from the line of the keel the more power is required to bring 
the rudder into that position. With large vessels this power is 
something enormous, and we have lately seen in the letters from 
Mr. Reed that the rudder of the Minotaur requires the united 
exertions of —— men to put it hard over when at full 
speed. To avoid this the balanced rudder has been used, and with 
evident advantage as regards the reduction of power required to 
work it. But the balanced rudder and its post have to stand con- 
siderably more strain and stress than the common rudder, inasmuch 
as the full force of the waves is exerted against a nearly unyielding 
surface held in position by the upper bearing and the lower foot- 
step. This latter is generally carried either by a projecting spur 
or on a framing securely fitted to the stern, and naturally throws 
great strain on the latter, is liable to being damaged, and awkward 
to get at. In factythe lower footstep has always been the 
stumbling-block against the application of the balanced rudder, 
which otherwise would, no doubt, long since have been more 
generally adopted. My improved rudder, as shown in the accom- 
panying tracing, is designed to combine the advantages of both the 
common and the balanced rudder without their attending drawbacks 
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The rudder is suspended from the stern-post in any of the ways 
usual with the common rudder, but it ns no rudder-post or 
spindle, A little behind the hinge, at a distance varying with the 
size of the rudder, an upright shaft or spindle is fixed, reaching to 


within a little of the , and ing at its lower end 
a strong crank arm or lever with opin provided tis outer exire 
mity. _ The upright spindle is su by a strong bearing near 
the crank, the upper end being connected to suitable steering gear. 
At the upper edge of the rudder By ee provided, in which the 
crank pin can be made to slide. the spindle is turned to the 
right or left the rudder follows the movement of the crank to a 
lesser degree, di ing in- amount as the angle of diver- 
gence increases, until, when the rudder is hard over, 
the crank in plan stands nearly at right angles ny od 
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I endea’ however, the pro- 

ed eke ec ediieant ann 1 to 4, are in- 

merely and general arrangement ; I 

cannot vouch for the the dimensions; as to details, of 
course are none yet, 


+ SPAN == 500 METRES. 





FIC.4, 


ing the railway and carriage roads, 


tion; secondly, a section 
booms, cables, and stanchions— latter are composed of double 
cast-iron the cables passing between them. Another 
shows one of the a huge mass of metallic columns bolted to 
Mi screw piles, also , not described, but serving, I 
eee sveee. tho plies down. Floating pontoons are drawn, 
to the , 80 as to convey them to their site. Another 
sketch shows ( 3) la maniére de tendre les cables—i.e., how the 
cables are to be bowsed taut, or strained. The last figure is a par- 


tial elevation of the French end of one girder, showing a portion of 
the web, the moorings of the cables, and a cable moored at one 
end in the cliff, and supported at intervals all along its length by 
caissons. 

I infer from these drawings that the first operation will be to 
lay a certain number of cables across the Straits, mooring one end, 
say, at Blanc Nez; the next will be to float one of the piers to a 
short distance of the cliff or abutments, say to fifty metres of 
Blane Nez ; then erect the whole girder to the top of the pier. The 


metres, and the girder length- 
ened by a continuation of the process, after which the first 
pier will. be disengaged,-and made to do service to the next 
temporary span, and so on. Thus, when one of the piers 

have been placed at a distance of one kilometre, or 
thereabouts, the first of the 
thirty permanent spans (tra- 
vées) will be finished. Of 
course the cables must serve 
to erect the upper and lower 
booms, but in what manner 
I have not yet been able to 
discover. If this is not the 
exact process, it is, at least, 
very near the truth. Perhaps 
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The original scheme, 
construction of a high-level bridge of ten spans, of about 3000 
metres=1°80 mile each, but his Majesty thirty spans of 
1000 metres = 0°62 mile. The drawings are being altered accord- 
ingly. .The gee line connects Shakspeare' Cliff, Dover, with 


Cape Blanc 
mn mi with — accuracy, is very nearly 34 kilometres= 
21°1 miles, The two following statements, made by THE ENGINEER, 
are confirmed, namely, that a model is in progress at Calais, 
under M. Boutet’s superintendence, and that a small bridge, on 


the same principle as the Channel viaduct, will shortly be con- | 200,000, 


structed by the vestry of St. Pancras over the Regent’s Canal, | 
near the park. 


as submitted to the Emperor, involved the | the inventor of this novel construction 
down in some of his details, it is still liable to a serious 





ez, near Calais. The real distarce, which has never | tides of the Straits of Dover. 


| it pay? Not for many years, probably; but I suppose the English 


Mr. Boutet intends to build the Channel bridge on its own site, | 


or, in other words, to construct and erect it simultaneously; but | ever be finished? 
| opinion, Mr. Page is, I understand, in favour of M. Boutet’s 


to describe the work I am obliged to place the construction first. 

There will be five girders, the total width being about thirty 
metres=33ft. ; of course they are all alike. The readers of THE | 
ENGINEER are Ler acquainted with the Polonceau girder, 
Fig. 1, and the old bridge at Geneva, Fig. 2. The pro bridge 
is, in a certain measure, analogous to both. Fig. 4 is the elevation 
of half a girder, near the French abutment, showing only nine 
cables, for simplicity’s sake :—B, top boom ; B', lower do. ; C, C, 
cables to give rigidity ; S, 8, stanchions to support the cables ; 
P, p, pulleys over which the cables pass into their moorings in the 
rock. The cables C C are horizontal. I doubt whether that is the 
best arrangement to ensure rigidity; there are other cables, how- 
ever, not shown, placed diagonally. A girder of this sort must 
offer very little resistance to wind—a great desideratum in the 
Channel. 

Before attempting to describe the erection I must state what 
M. Boutet’s drawings consist of, There is, first, a general eleva- 





M. Boutet will be kind enough 
to correct misstatements ; he 
would oblige me much by 
doing so, in French orin Eng- 
lish, at his option. Supposing 
oes not break 


FIG.3. 


objection, namely, that his piers, supported entirely — 
during the construction—by caissons, ed near the lower 
ends of the piles, will never resist the winds, waves, and 
If M. Boutet has ever been 
afloat on these troubled waters he must be aware that his piers, 
while doing duty as pontoons, will be too “‘crank” for their 
wor! 

The total estimate for this great undertaking is £8,000,000= 
000f., nearly 6,00°,000f. per kilometre, or £380,000 per 
mile—not a large gum for a work of such vast importance. Will 
and French Governments will pay part of the expenses. Will it 
That is a point on which I dare not venture an 


scheme. The whole subject of Channel communication, either by 
rail or ferry, should be submitted to a committee of engineers, 
seamen, and gentlemen well acquainted with financial and com- 
mercial matters, and it should be discussed publicly, and thoroug!ily 
sifted before any further expenditure is incurred. This course 
would, perhaps, be unpalatable to the Emperor, butit is theonly one 
that would satisfy public opinion on both sides of the Channel; 
it would also afford inventors of schemes not adopted an opportu- 
nity of receiving some compensation for the time and labour ex- 
pended by them in preparing drawings, estimates, &c. 

I am still of the same opinion as when I answered ‘A Navvy ;” 
I think that a good ferry would be sufficient for the next fifty years 
atleast. Moreover, I believe that harbours could be found for the 
ferry. B. O. W. 

P.S.- The subscribers’ list includes Marshal Vaillant and seve- 
ral influential French names, 





4 NEW VELOCIPEDE.—ONE WHEEL. 

S1r,—The whole world has evidently gone mad on velocipedes. 
After letting them rest in peace and lumber rooms for a century, 
some smart young fellow in Yankee-land awoke one morning, and 
brushed the cobwebs away from the rusty old iron, and started 
like a fury down the street. The result: “* Walking is on its last 
legs,” say the New York wags. Races are being rolled. Men and 
boys are whizzing here, there, everywhere, at the speed of twelve 
miles per hour. Inventors are ne the machine. ‘* Manu- 
facturers are making them wholesale.” Rip van Winkle could not 
have created a greater sensation after his long sleep. Perhaps a 
couple of years may now make as great a change in our means of 
communication as the railways have effected. There is such an 
universal cry for cheap and speedy travelling. It has become a 


moment to draw breath before we take wings and fly, as some say, 
or go up in a balloon. ButI like old mother earth, and do not 
mean to leave the world yet awhile. Time enough for winged 
spirits when we have to go. 

We might doa good deal with the engine. Mind, I do not call 
it steam, for we should do without water and coal. The immense 
dead weight required to be moved in our locowotive engines has, 
I fancy, a great deal to do with the very bad return they make in 
power and cost. If we could manage an explosive material which 
would be cheap and light—gun-cotton or nitro-glycerine ; suppose 
we could put a few drops of the latter into the cylinder and ex- 
plode them by electricity, and thus by a continual succession of 
explosions, which would keep the piston in motion. Then we 
have electricity as a motive power, but at present itis too dear 

to be used, But I hope soon to see 
important improvement effected. 

I wish to call your attention 
to a new velocipede which I am 
getting made, and which I hope 
will possess great advantages over 
those now in use. I send you the 
working drawings, which are ex- 
ceedingly simple, and need little 
description. There is only one 
wheel, which is 8ft. in diameter, 
with a heavy rim of wrought iron, 
which will act asa fly-wheel, like 
the rim of the Abyssinian top, 
and steady the motion. The axle 





SECTION 


necessity. There are so many brains, educated to this end, now 

toiling and working, that something must come of it. The more we 
the book of nature, and see the powers that are working so 
tly, the better we can unders the almost infinite power 

which is given to man’s intellect to govern the world, and the 

mighty results which may follow. Our railway system has not 

solved the problem : it is too dear, too restricted, to suit the wants 

of the The more we attain, the more we desire; we have 

Ciquent « much, and done such wonderful thi 

own days, that we cannot rest satisfied. 

‘wood was eed cove 5 eS eae oe the lane was im- 
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scab ge be 
railway and express train. Then we have stopped for a 
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of 'this wheel is 3ft. 6in. long, 
with two heavy bosses at each 
end, which will also act like 
the balance-pole of the rope- 
dancer, and prevent it from fall- 
ing. The weight is also well under 
the axle, and hangs only a few 
inches from the ground. With 
these precautions I consider it far 
safer and easier to balance than 
the two-wheel French velocipede. 
There are four steel spokes from 
each side slightly curved so as to 
act as springs to make the wheel 
run smooth, and also to give 
room in the centre for the driver, 
The axle is round, with two 
cranks 5in. deep, with astirrup and 
handle attached to each; in the 
centre there is a heavy weight 
hanging freely from the axle, to 
within a few inches of the ground. 
On a bracket attached to this 
weight the driver sits, with his 
feet in the stirrups and his hand on the handles. There is a small bar 
with a ball-and-socket joint, which may sometimes be used to keep 
the wheel gy Nomen can be attached to the spokes by a spring 
when not used. Sup we want to start: take our seat in the 
saddle, adjust the stirrups, take in the prop, and with our feet 
on the ground give the wheel a start; once going, it is very easy 
work, and, of course, the faster we go the safer and smoother 
becomes the motion; turning is easily managed by leaning a little 
on one side, and moving the handles asa skater on the outside 
I think the whole thing is so simple, so cheap, so powerful 
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cage. You cannot be much splashed, which is a fault with 
the French. My wheel is Sft. in diameter, Ore one turn is 
equal to 25ft., or more than eight yards, with less fatigue than one 
step. Fifteen miles an hour would be only fifty-three revolutions 
per minute. But the French velocipede wheel cannot be 
made larger, as the crank is in the centre, and has to suit the 
length of the leg. The hands are not used, which is an advantage in 
mine, a8 you can use them or not, as you wish. The smal! wheels 
have to revolve eighty-five times per minute to make twelve miles 
an hour, which is the greatest speed they can accomplish. My 
machine will soon be ready, and I intend to make a little splash in 
the Dublin streets. Rk. W. W., C.E 
Dublin, 1st February, 1869, 





WOODEN RAILROADS. 

Srtr,—As the advantage of constructing wooden railroads, 
is of great im ce to us here, and may be so in India and else 
where, where hard woods abound, if not for the construction of the 
main track, for branch lines, I beg of you to insert as much of this 
letter as you think necessary, in o to elicit the opinion of 
practical engi s on the ject at an early date. I have proved 
the extraordinary durability of hornbeam bushes for various 
millwork in constant work, from necessity; therefore infer that 
wooden rails will be found to be far more durable than they are 
supposed to be. 

There appeared in the Montreal Gazette of December last a 

description of Clifton (New York State) wooden railroad, twenty 
miles long, the rails of maple, Gin. by 4in., fastened to the ties— 
into which they are Jet—by a couple of hard wood wedges, so 
that not a particle of iron is used in the whole construction. A 
locomotive with trucks carrying iron ore is running successfully on 
that line. Engineers have visited that line, and approve of it so 
far that at a meeting which took place at Montreal (see Montreal 
Gazette, January 16th, 1869) of the leading men there, it was 
resolved to adopt the report made by five gentlemen who had been 
deputed to visit a tract of country north of that city, with the view 
of ascertaining if about thirty miles of that district could be profit- 
ably opened by means of a wooden rai , thereby supplying 
Montreal with cheap fuel, opening up a fine but waste land to 
colonists, and at the same time giving facilities of transportation 
to several thriving manufactures of that district, all of which they 
reported practicable. Further measures are to be taken to carry 
out the plan. In the Montreal Gazette of 2nd February last a 
Mr. St. Maurice says, under the head of ‘‘The Piles Railway,” 
speaking of the above-named line, proposed to terminate at 
Montreal : “‘It must be borne in mind that the timber required is 
in the immediate vicinity of the river, and the prices put down 
will yield the manufacturer a handsome profit. I have said nothing 
about bridges, cuttings, and embankments, as those required here 
will be covered by the estimate of the labour of twenty men for 
one month per mile.” He estimates the total cost at 36,330 dols. 
per mile, or £726 12s. sterling, as by details at foot. ‘“‘It is pos- 
sible to have a more uniform support under rails by means of 
piling than by sleepers laid upon the ground, because you can cal- 
culate to within an inch the weight each pile you drive will bear; 
not so with sleepers,” &c. 
* Among the advantages to be derived from a raised track the 
following may be enumerated :—(\), there is less grading; (2), 
there is no draining or culverts; (3), there is no ballasting; (4), 
you may secure an equal, solid, and permanent level; (5), your 
rails are not displaced by the frost; (6), you are not incommoded 
with snow in winter, or dust in summer; and, lastly, your wooden 
track will last as long again as if it were lying in the ground.” 

The questions for decision are—(1), the best mode of construct- 
ing wooden railroads? (2), if at the stations and at sharp curves 
the rails need be plated with iron, and how? (3), if in constructing 
a long line of railroad through a sparsely populated country where 
timber is cheap, it will be advisable toconstruct a portion of the 
line of wood until it becomes sufficiently remunerative to adopt 
iron rails, and what part? (4) if vulcanised rubber tires for the 
wheels of the cars (not the flanges), as Mr. F. Maurice suggests, 
will be a good plan? 

A Nova Scotian, 


Halifax, Nova Scotia, January 26th, 1869. 
Mr. F. Maurice's Estimate of Cost of 30 miles of Wooden Railroad, 


if any, 








dols, 

Waste land, cheap the entire route, the right of way per mile 
would notexceed .. «2 oc «se 0 of of oc cf ce 1000 
Locating the road per do... .. «2 e6 os . a + 100°0 

Clearing timber and getting road ready for piling—20 men a 
month, 320 days at 53... .. 2 «se ce of se ef 520°0 
720°0 

Material per mile, 

dols. 

10,560ft. hard maple, 9ft. by 9ft., ranning foot 7} cents 792-0 

2640 pieces tumarac piles #ft. long, Yin. at 45 cents .. 660°0 

1320 ditto crossties 6 ditto, Gin. at 10 cents .. 1320 

5000 hard wood pins .. «+ «+ «se e+ oe 500 
— 16340 

Labour per mile. 
Tarring 2640 piles om 26 26 o¢. 20 «0 «0, 0ce GO 
132 days of 2 men and pile-driver (20 poles per day) 

Ldol. .. . ce so co of co co co co co 9640 

66 ditto placing crossties (20 per day) “s.3d. .. 160 

5 8 ditto laying maple rails (SOft. per day) fis. 3d. 660 0 

Overseeing .. «+ ce se se «6 «8 of of «© 500 

Office-work .. .. oo os os os eo «oe ee 500 

Incidentals .. «s «+ 08 «8 0 8 of 500 


— 12790 





Total road, 30 miles at 3°33 dols. per mile, 108,999°0 
dols., or £36,333 sterling per mile .. (£726 12s.) 3633°0 








THE PHOTOGRAPHIC GRAPHOMETER.—This is rather an ingenious 
apparatus designed by M. Chevallier, of Paris, who calls it a pho- 
tographometer. It is destined to record the angular position of 
objects situated around a given point. It is self-recording or 
automatic, and very simple in construction, so that it can be easily 
used, even by persons who are unskilled in photography. The 
record is made by means of a kind of Dene me ys camera, the 
ordinary objective of which is mounted vertically on a circular 
platform capable of rotating, by means of clockwork, in a horizon- 
tal plane. The image is formed on a horizontal plane, for the rays 
are deflected 90 deg. by a prism after they have passed through the 
objective, The sensitive surface over which they fall is a collo- 
dionised glass plate, the centre of which corresponds with the 
point at which the centre point of the diaphragm would be repre- 
sented. To prevent a number of confused images, superimpo: 
on each other, being formed during the rotation of the objective, 
an opaque screen, having a narrow oblong opening, the medium 
line of which passes through the axis of rotation, is placed over 
the whole of the sensitised surface, and revolves along with the 
objective. The result of this arrangement 1s the production on 
the sensitised plate of images of the different points that lie 
around the observer; the angles formed by lines joining the centre 
of the plate and the different objects being exactly the same as 
those formed by lines joining the centre of the instrument and the 
objects themselves. The position of the objects thus accurately 
obtained may be transferred to paper in the ordinary way. As 
different velocities of rotation may be suited to different purposes, 
three different degrees of velocity may be obtained by means of & 
regulator, and as it may be desirable sometimes to reproduce onl 
certain points of the panorama, an arrangement is made whic! 
permits the attainment of this object. If it is requisite to observe 
not different points, but successive changes of the same point, the 
objective and the screen are disconnec so that only the latter 
revolves; the successive appearances of the same point are then 





speedy, so little chance of getting out of order, and so to 
» pe i best of all, so safe, as you cannot be hart even {f it 


as the axle strikes the gro’ and you are safe as in a wire 





recorded in succession in a circle round the sensitised plate,— 
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3248, ISHAM ope High pone sar Lay om “Tm aed smelting, 

carburising, and purifying iron.”—24th Oct 

71, EowAkp Gray, Sheffield, mi Improvements vg hy the manufacture of plough 

coulters.”—9th January, 1869. 

193, Davin Rivano, Geneva, Switzerland, “ oy aaa in apparatus for 
cutting or shaping millstones.”—21st January, 1) 

250, JoHN GOUGH, Kirby-street, tenet London, “A new or 
improved —— for applying ink or colour to printing surfaces.”—27th 
January, \ 

267. RICHARD JONES, Botolph-lane, London, “Improvements in means or 
apparatus used in curing or preserving animal substances, which im- 
provements are also applicable in cleansing and impregnating vegetable 
substances.” 

269, CHARLES LRISTOPHE AUGUSTE HOELSCHER, Fleet-street, London, ‘ A 
musical chair or seat.”’ 

271. ALEXANDER Browne, King William-street, Senin, “An improved 
rotary engine.” A communication from Edward Bartlett, Burnstown 

* McNab, Renfrew, Canada.—28th January, 1869. 

274. JOHN EASTERBOUK, James HOBSON ALLOARD, and ARTHUR MARSDEN 
WILD, Sheffield, « Improvements in apparatus for grinding and polishing 
engine slide bars, shear blades, marble slabs, saw blades, and other flat 
surfaces where great accuracy is required.” 

275. NICHOLAS CHARLES SZEKELMEY, Belgrave-road, Pimlico, Jame “Im- 
provements in making tarpauling in different colours, and in treating sail 
cloth and other fabrics to preserve them from rapid destruction by the sea 
air and other corroding influences 

276. GeorGe ayes Montrose- villas, Caledonian-road, aa “Tm- 

vements in th of ilators and ¢ shiney poe 

277, WALTER MacLras, F nom yy Lanarkshire, N B., mprovements in 
printing, and in th d therefor.” 

278. JOHN PICKERING, Glasgow, anarkshire N.B., “Improvements in the 

‘opulsion of ships, vessels, and bo: 
ab, THOMAS WHINREY CARTER, Gray’ s-inn-road, London, ‘‘ Improvements 
in the construction of ships and vessels, in order to facilitate ulsion 
and steering, and the protection and tepair of the propellers and 
rudders.” 

280, JouN MCDONALD, Hackney, London, “Improvements in stoppers or 
valves for bottles and other like vessels.” 

281. SYDNEY SmitH, Hyson Green Brass Works, near Nottingham, ‘ Im- 
provements in taps or valves for regulating the flow of steam, water, and 
other fluids.” 

282, GEORGE HAWKSLEY, Montrose-villas, Caledonian-road, London, “Tm- 
provements in pumps, and in apparatus connected therewith.” 

283. GeorGe Pricg, Birmingham, ‘Improvements in window fastenings.” 

284. JOHN HENRY JOBNSON, Lincoln’s-inn-fields, London, Phan gait yom 
in the manufacture of piles, faggots, or billets of iron or steel, and in the 
machinery or apparatus employed therein.”—A communication from 
George H. Sellers, Wilmington, Delaware, U.S. 

285. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Improve- 
ments in machinery for hulling or decorticating grain.” —A communication 
from Henri Charpentier, Boulevart St. Martin, Paris. 

286. ADOLPHE MALLARD, bt ny ee London, “Improvements in 

—A ¢ ication from Mallard, pére, Guerriéro, and Isabel, 


Paris 

987, FRANCIS JAY, South Lambeth-road, London, “ Improvement in the 
manufacture of oil paint.” —29¢h January, 1869. 

288. THOMAS Evans Lunpy and THOMAS Hoop, City-road, London, 
*‘Improvements in apparatus for driving sewing machines by electro- 
magnetism. 

289. THOMAS WHIMSTER, Perth, N.B., “Improvements in apparatus for 
exhausting, washing, and forcing gaseous or aériform bodies.” 

290. Pizerg JOSEPH WIELEMANS, Lisle-street, Leicester-square, London, 
“Improvements in ovens.” 

291. WALTER WELDON, Park Villa, West-hill, Highgate, Middlesex, ‘‘ Im- 
provements in the regeneration of certain compounds of manganese from 
certain residues, and in the manufacture of chlorine and oxygen.” 

293. SAMUEL TAYLOR, Sheffield, and GeORGE WALTER DYSON, Tinsley, 
Yorkshire, ‘‘Improvements in the manufacture of spade and shovel 
moulds.” 

294. HILARY NICHOLAS NISSEN, Mark-lane, London, ‘‘ Improvements in 
printing bankers’ cheques and similar documents.” 

296. EDWARD THOMAS HUGHES, Chancery-lane, London, “A new file- 
laning machine.”—A communication from Hermann Moritz and Jacob 
einach, Berlin, Pruszia. 

297. EDWARD THOMAS HuGuHeES, Chancery-lane, London, “‘ A new file-cutting 

"—A ication from Hermann Moritz and Jacob Reinach, 
Berlin, Prussia. 

298. RICHARD Woop, Sowerby Bridge, near Halifax, Yorkshire, ‘“Improve- 
Ments in steam engines or applicable thereto.” 

299. JAMES TOLSON, Dalton, near Huddersfield, Yorkshire, “ Improved 
Means or apparatus for cleaning the cards of carding engines or machines 
having cylinders or rollers clothed with cards used im the preparation of 
wool, cotton, or other fibrous substances.” 

300, GEORGE HALL ADAM, Birmingham, ‘‘New or improved apparatus to 
enable the driver of a locomotive engine to ascertain the condition of the 
train drawn by the said engine.’ 

301, THOMAS HENRY KILNER, Lepton, near Huddersfield, Yorkshire, “An 
imp d feed app adapted to carding and condensing machinery.” 

302. ABRAHAM SURRY ANDREWS, James-street, Old-street, London, ‘‘ Im- 
provements in horse collars.”—30¢h Jan , 1869. 

303. JOHN THORNTON BINTLEY, Kendal, Westmorland, “Improvements in 
billiard tables and bagatelle tables, by which balls may be sent or returned 
to either end thereof otherwise than along the surface.” 

304. JOSIAH WHYTE, Hoxton, London, “Improvements in the construction 
of tailors’ shears and scissors.” 

305. CHABLES DENTON ABEL, South t Chancery-lane, 
London, “ Improved modes of and apparatus for casting ingots.”—A com- 

. munication from Zoheth Sherman Durfee, Troy, New York, U.S. 

306. THOMAS GEORGE Daw, Regent- -street, Lon on, * Animproved machine 
for forming stereotype matrices.” 

307. JAMES ALFRED LIMBEKT, Gravesend, Kent, ‘‘Improvements in ma- 
chinery or apparatus for raising, lowering, and moving heavy bodies, and 
for operating punching machines and the feed motion of circular and other 
saws. 

308. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
in machinery for condensing slivers.”.—A communication ftom Celestin 
Martin, Verviers, Belgium. 

309, JOSEPH AUGUSTE ANDRE FONTAINE, Somerset Hotel, Strand, London, 
** An improved hydrostatic hoist.”— 1st February, 1869, 

311. CHARLES HOULT, Pheenix Japan Works, Wolverhampton, Staffordshire, 
‘* Improvements in screens or shields for "closing or partially closing or 
covering domestic and other like fire-piace openings when not in use for 
heating purposes.’ 

312. ANDREW BAKCLAY, Kilmarnock, Ayr, N.B., ‘‘ Improvements in ejector 

s and in exh g liquids and fluids from condensers and other 
chambers.” 

313, JosEPH PROUD, Carlisle, Cumberland, “Improvements in the class of 
vehicles known as basket-cars.” 

ot NICHOLAS Voice, Handcross, Sussex, “ Improvements in apparatus for 

open f the flow of water or other fluids, applicable to water-closets and 
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et purposes.” 

315. Daviv JOY, Saltburn, Yorkshire, ‘‘ Improvements in means and 
ratus for extracting oils and other liquids from the substances in which 
they are contained.” 

316. SAMUEL BROOKS, Brighouse, Yorkshire, “Improvements in or applicable 
to condenser carding engines.” 

318. WILLIAM | Isaac PALMER and WILLIAM phe ee GouLorne, Reading, 
Berkshire, ts in e and calcining alkaline solutions 
which have one 1 used to boil vegetable fibres.” 

320. Jonn Bixp, Kingswinford, Staffordshire, “Improvements in kilns or 
ovens for drying and burning bricks and other articles of pottery or earthen- 
ware.” 

$21, WILLIAM EDWARD NEWTON, Chancery-lane, London, “Improvements 
in the construction of the permanent way of railroads, and in the means of 
securing or fastening the various parts."—A communication from Edward 
oa Shepard, Seranton, and Payne Pettibone, Wyoming, Pennsylvania, 


322. HENRY BATE, Hackney-road, London, “A new or improved top.”—2nd 
‘ebruary, 1869. 


324. VALENTINE. Baker, Aldershott, Surrey, “Improvements in vessels for 
906. ery owe aeons Ww St. Stephen’ Paddington, 
Ja00B GHOGHEGAN WILLANS, St. 's-crescent, 
Loudon, “ Improvements in Gey nee bog steel.” 

328. James Hiees Tyarei hford, Essex, ny ma 
nvthod of measuring and ney pn ven quantity’ of liq qui 
vat or other vessel containing it in bulk, and in registering the synthe 
drawn off or abstracted from time to time.” 

390, CHARLES DeNron ABEL, Pompey tte -lane, 
London, ‘‘The yarn roll Bi th wpe dtaulie cement of 
artificial stone.” — A communication from Jules Antoine Dubus, Rue Aubert 

St. Denis, near Parie. 

sh WILLIAM MADDICK Manchester, “ peg og connected with the 

tubes of locomotive marine and 
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335. Rosoozp RAY youner, Dene Mase, U8, “ 
$75, CaRL Sibteens Sante fy Bury, 4 \, | SM ts in 
the consttabten of tiennces Sod s for the recovery of the soda from the 
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on.” — , 1869. 
ENJAMIN FRANKLIN STURTEVANT, Massachusetts, U.3., “An improved 
blower for furnaces.”—9th February, 1869. Fe 


Patents on which the Stamp Duty of £50 has been Paid. 


559. WILLIAM TONGUE, Wakefield, Yorkshire, “‘ Fibrous materials for comb- 
ing or spinning.” —23rd 1866. 

424, Comm CHARLTON and HENRY CHARLTON, Manchester, “ Woven fabrics.” 
10th , 1866. 

445. WILLIAM Young, Queen-street, Cheapside, London, “Grates.”—13¢h 


February, 1866. 
483. ARTHUR HILL ogre Wimpole-street, London, ‘Preparation of 


toh Sande Hes Woon Warren Mills, Saddleworth, West 

1. James Heywoop Wath D, Royal es! 
eer ccn Feoraary, 1808 

Tuncthe, N.W., and 


Riding, Yorkshire, ‘‘ Endless cloths.” 

433. WILLIAM FUTHERGILL COOKE, Aberia, near 
me ae Merionethshire, ** ** Cutting stone, slate, &e.” 
—12th 1 

. WILLIAM OBERT LAKE, Southampton-buildings, Chancery-lane, 

“Taher “ Vices.” —13th Fe 1866. 

699. GEORGE TOMLINSON BOUSFIELD, ey hme Park, Brixton, Surrey, 
“4 ——— — 5 pa 7 - March, c 

hancery-lane, 


43 build} 
aan Sh. Fe 5 1866. 

zi. ROBERT LEAKE, Straageways Engraving Works, Manchester, and 

JOSEPH a, Manchester, “Engraving and etching rollers. ”_24th 


455. Sook VERO, Paaiem, near Leeds, Yorkshire, ‘‘ Felting the bodies 
of hats, &c.”—18th Fi 866. 

473. HENRY EDWARD Newrom, Chancery-lane, London, ‘‘ Optical instru- 
ments.”—14th Fi 

479, THOMAS ADAMS and JOHN ParsON, Duke-street, Adelphi, London, 
“ Slide valves, pistons, and glands.”—!5th February, 1866. 

486. ALFRED VINCENT NEWTONS, Chancery-lane, London, ‘‘ Generating super- 
heated steam.”—15th February, 1866. 

1853. ROBERT CLOUGH, Grove Mill, Keighley, Yorkshire, and PRINCE 
SMITH, sen, Holly "House, Keigh! » Yorkshire, “Cap spinning and 
doubling frames. "—16th February, 1 

463. FREDERICK RICHARD WHEELDON, Wolverhampton, Staffordshire, 
“ Casting chilled rolls,”—14th February 18 

475. WILLIAM NEWTON WILSON, High Holborn, London, “Sewing machines.” 
—l4th Fel , 1866. 

485. GEORGE BEDSON, Manchester, ‘‘ Rolling wire and wire rods.”—15th 
February, 1866, 

487. CHARLES GALL, Bridgnorth, Salop, ‘‘ Apparatus for effecting the con- 
Fereeay, 186 of — in steam boiler and other similar furnaces.”—15th 


Patent on which the Stamp Duty of £100 has been Paid, 


$92. EDWIN GREEN and JAMES NEWMAN, Birmingham, ‘‘ Buttons for fas- 
tening and ornamenting articles of dress.” —13i February, 1862. 





Notices of Intention to Proceed with Patents, 


3040, EDWARD TAYLOR BELLHOUSE and WILLIAM JOHN DoRNING, Man- 
chester, ‘Improvements in h presses ployed in the packing of 
cotton or other materials or substances.” 

3047. ROBERT RAMSAY, Wimpole-street, Cavendish-square, London, ‘‘Im- 
provements in the construction of knee-caps for horses.” 

3048, THOMAS GARNETT, Smethwick, Staffordshire, “Improvements in 
hydraulic rams.” 

3052. JULIUS JEFFREYS, Upper Norwood, Surrey, “ Improvements in 
freezing, shipping, and preserving meat and other provisions, and in the 
machinery and apparatus employed therefor.” 

3053, CyRUS ESKRETT, Kingston-upori- Hull, Yorkshire, ‘‘Improvements in 
envelopes or hairs used in extracting oil from oleaginous seeds and oil cake 
making.” —6th October, 1864. 

3054. FREDERIC PELHAM WARREN, High-road, Lee, Kent, “‘ Improvements 
in apparatus for cooking and other purposes.” 

3055. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘“‘ An improved 
textile fabric, ee pond as blankets for printing presses and for other 
useful p —A communication from Jean Louis Delégue, Paris. 

3059. ROBERT “THOMSON MONTEITH, Dinard Department of the Ille-et- 
Vilaine, France, ‘* An improved manufacture of -bricks and fire-resist- 
ing cement.” 

3060. Eowarp THOMAS HuGuHEs, Chancery-lane, London, “ Improved means 
and apparatus for generating electricity by heat.”—-A communication from 
Louis Mure and Charles Clamond, Bourg St. Andeéol, France. 

3061. WILLIAM ROSSETTER, Accrington, L “ Imp nts in 
warping or beaming machines.” 

3062. JAMES Woop, Stockport, Cheshire, and JAMES ARUNDALS, Holling- 
worth, Cheshire, ‘‘ Improvements in shattles.” 

3067. WILLIAM Eston, Hampstead, Middlesex, and CHARLES THOMAS 
PEARCE, Maddox-street, Regent-street, London, ‘‘ Improvements in the 
means of disinfecting or deodorising rooms, buildings, and ships, applicable 
also to other such like p —7th October, 1868. 

3072. JosePH CHAUDRON, russels, “Improvements in boring or sinking 
pits or shafts for mines and ether purposes, and in apparatus and tools 
employed therefor.” 

3074. JOHN MCFARLANE GRAY, Birkenhead, Cheshire, ‘‘ Improved modes 
of, and machinery and accessory apparatus for, working war turrets and 
heavy ordnance.” 

3075. EDWARD JOSEPH HUGHES, Manchester, ‘‘ Improvements in reereative 
games played with balls and cues, and in the tables and apparatus con- 
nected therewith.”—A — from John Moss Fletcher, New 
York, U.8.—6th October, 1868. 

3094. HENaT ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
‘* Improvements in pumps.’—A communication from Philippe Trichet, 
Nieuil, France. 

3097, THOMAS WASHBOURNE Dree, Brunswick-street, Barnsbury-road, 
London, ‘ Improved apparatus for the preventing and curing smoky 
chimneys.” 

3100. EVAN EVANS, Neath, Glamorganshife, ‘‘ Improvements in the mode of 
propelling boats on c: and other nartow watercourses, and in the mode 
of constructing such said boats.” 

3106. WILLIAM THowas ReaD, Old Broad-street, London, ‘‘ Improvements 
in treating bottles to prepare them to teceive beer or other fermented liquor, 
and in apparatus d in stich tr 

3107. BENJAMIN WALKER and JOHN FREDERICK AUGUSTUS PrEAUM, Leeds, 
Yorkshire, ‘ a in machinery for reducing bull-dog or other 
hard s 9th October, 1868. 

3111. FREDERIC BARNETP, Rue de Rivoli, Paris, ‘‘ An improved system of 
paving by the employment of fatural or artificial Vewmen combined with 

‘on ore, and for an improved process of manufacturing the artificial 
bitumen.” 

9116. WILLIAM HENRY ST. AUBIN and BENJAMIN BENTON, Wolverhampton, 
Staffordshire, “ Improvements in cocks, taps, and apparatus for drawing off 
liquids or gases from pipes, casks, =. er vessels, and for filling casks 
and other vessels with frit or gase 

3118. Frederic WILLIAM HART, OFingeland-green, London, ‘A new or 
improved material or substance to be used for varnishing or protecting the 
pgs yh <i photo-lithographs, and other like printed surfaces.” 
~~ te 1*68. 

8119. NAPIER SMITH, Glasgow, Lanarkshire, N.B., “‘ Improvements in treat- 
ing and utilising waste acid liquors.” 

3124. SigismUND Lzont, St. Paul-street, New North-road London, “ 1m- 
Brox rovements in heating and cooking aes.” "12th October, 1868 

3128. THOMAS FREDERICK CASHIN, Sheffield, int the mode 

of securing the joints of rails, and in and providing 

for the safety of engines and trains over fe: or switches on rail- 
way 


7 











3130, HENRY CHARLES CLIFTON, Great Satton-street, Clerkenwell, London, 
“ A new or improved system of and m for making ornaments for 


icture fram d other $s." —13th 1868. 
si40, JOHN ouanis. Barrhead, Renfrew frew, N.B., ‘Improvements in water- 
otherwise.” 


closets eaets ant for the same, and 
$141. Louis crema, Rae des Filles-du-Calvaire, Paris, ‘Improvements in 


tanning all animal skins.” 
3145, JAMES G Shares a, Meee Ironw near Newport, Monmeutlt- 
—, ee pares move in getting coal, stone, and 


'—14th October, 
5108. "Sow ias PEYTON, Birmingham, ham, “Improvements in spring mattresses, 
applicable to bedsteads and articles of ob ~~ a 
wet RICHARD _— Woop, sietex at toe apt gm —_— 
‘Improvements the man pay age -boxes, colour. 
boxes, and other articles in which compartments are used. cm October, 


1868. 
$169, WALTER CHARLES CHusCH, Derby, “ Improvements in steam or other 
motive engines, and it eatery’ valves and seven a ri 
1". 16th Octobe 








iimbach, | ai TLALAM Honus La Bellas, Chaser 





= gems, Wan D. Cutler, Philadelphia, Pennsyl- 
;| cee Manchester, se Certain tmnptoveitstats tn italien Sit iflliaiy 


$210. J ‘RINJES, Fieldgate-street, Whi London, 
2 hengbovtienl te in cetrfugal machinery or or apparatus em in the 


of other matters. 
oN JOHN vases ros ieeuees, Lincoln’s-inn-fields, London, ‘‘ Improv ts 


ih Cer, 88. from Edwin Thomas, Philad® 
“oe. —200h Oat 


9216, JOHN STAFFORD Somers Town, London, “ Imiprove- 
ments in c atnany Gaehaean aie Se epyaiealae to to ventilators.”—2lst October, 


$237. ARISTIDE BELTHAZARD BERARD, Avenue Montaigne, Paris, ‘‘mprove- 
pal bad ge ay and apparatuses for converting cast iron into steel.” 


1 

3328. BENJAMIN DICKINSON, Hopetown, Darjeeling, India, ‘‘ Improvements 
in propelling and maneuvring and other vessels, and in the apparatus 
and means employed for such purposés.”—31st October, 1868. 

3469. CHARLES KEMPTON BravForD, Lynnfield, Essex, “Massachusetts, U,S., 
“A new and useful velocipede, and certain improvements in the same.”— 
14th November, 1868. 

3486. WILLIAM LOW, Roseneath-grove Park, Wrexham, and George 
Ey aba Broad-street, Cardiff, ‘‘ Improvements in suspension bridges.” — 

1 
ey WILLIAM THOMAS BASSETT, Albion-street, London, ‘Improved means 
aratus for = cleansing, and dressing sheep or o' animals.” 
a 'h November, 1868 

3798. JENKIN THOMAS, Gilbert-road, Kennington-lane, Surrey, ‘‘An im- 
proved tea-kettle. 14th December, 1868, 

19. WILLIAM ADOLPHUS BIDDELL, Edward- street, Parade, Birmingham, and 
JOHN REDGRAVE, Pershore-road, am, “Improvements in the 
manufacture and ornamentations of chan lamps, lustres, and other 
articles.”—4th January, 1869. 

45. GEORGE EVELEIGH, Tredegar-road, Bow, Middlesex, “‘ Improvements in 
the manufacture and ation of gas for lighting, and in the means of 
applying the same to heating purposes, parts of w ich improvements are 

applicable to the purification of mineral oil.”"—7th January, 1869. 

107. GEORGE DomInicus KITTOR afd PETER BROTHERHOOD, Compton- 

street, Clerkenwell, London, “Improvements in valves.”—l4th January, » 


1869, 

162. GEORGE BROWN, Beaumont-place, Edinburgh, Midlothian, N.B.- 
‘Improvements in gas meters and other measures by corte for regis 
tering the passage of gas and other bodies.” —i8th January, 1869 

195. CHARLES JOHN CHUBB, Endsleigh-street, Tavistock~- square, London, 
a get myer in drills and apparatus for boring holes in coal, hard 
gtound slate, and minerals.”— > ae 1869, 

204, JOHN WILKINS, Nottingham. its in the facture of 
looped and knitted fabrics. Head Janvory, 

236. CoLLINGWooD Lindsay Woop, oe "tau, Bishop Auckland, 
Durham, and JosePH STOOKLEY, Newcastle-on-Tyne, Northumberland, 
= “— in apparatus for grinding plate-glass.”—26th January, 


285, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improvements 
in machinery for hulling or decorticating grain.”—A communication from 
Henri Chi tier, Boulevart St. Martin, Paris.—29th January, 1%69. 

$26. JacOB GEOGHEGAN WILLANS, St. Stephen’s-crescent, Paddington, 
London, “‘ Improvements in the manufacture of iron and steel.”—3rd 
February, 1869. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt 0 the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, lier Majesty’s Patent-oflice, South- 
ampton buildings, Chancery-lane, London. 


List of Specifications published during the Week ending 
13th February, 1 L 

1702, 18.; 1931, Sw 1936, 4d.; 1948, 8d.; 1947, 6d.; 1962, 6d.; 1982, 104.; 
1988, 8d.; 1984, 1s. 4d.; 1993, 10d.; 2001, Is. 44.; 2002, 10i.; 2006, 8d.; 
2008, 2s. 2d; 2011, 23. 10d; 2012, 8d.; 2015, 61; 2018, 6d.; 2020, 10d.; 2022) 
8d.; ‘2027, 10d.; 2036, 4d.; "2037, 10d.; 2038, 2s. 4d.; 2043, 1s.; 2044, 10d,; 
2049, 10d ; 2055, 10d.; 2056, 10d,; 2057, 6d.; 2060, is.; 2061, 1s. 2d.; 2064, 
10d.; 2067, 4d.; 2074, 8d.; ‘Wae €d.,; 2084, ‘1s. 8d.; 2085, 8d.; 2036, 10d.; 

; 3 ; 2104, 4d.; 2121. . 10d.; 28, 10d.; 

2126, 8d.; 2130, 8d.; 5 138, 
2140, 8d.; 2141, ad. ‘naa, 44.; 2144, 6d.; 2145, 3s. 10d.; 2147, 4d3 2149, 4d.; 
2150, 4d.; 2151, 4d.; 2158, 44.5 2155, 4d.; 2156, 8d.; 2157, 4d.; 2159, 4d.; 
2160, 4d.; 2161, 4d.; 2162, 4d.; 2163, 4d.; 2166, 6d.; 2167, 4d.; 2169, 4d.: 
2173, 10d; 2174, 4d.; 2175. 4d; 2178, 4d; 2180, 4d.; 2186, 6d.; 2187, 4d.; 
2188, 4d.; ‘2191, 4d.; 2262, 4d. 

All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRAOTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for Tue 
ENGINEER, at the office of Her Majesty's Commissioners of Patenis, 


Class 1—PRIME MOVEBS. 
ne © ere Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings, &c. 


2226. H. hs Durham, ‘‘ Moving furnace bars.’—Dated \4th July 
1868, 

The bars are caused to travel in one, two, or more endless chains or rows, 
and by alternately varying the speed of each chain or row the sides of the 
bars are prevented from being in continuous contact or maintaining the same 
relative position one with the other during their movement from front to back 

the furnace. Each bar, or alternate row of bars, as they pass over the 
several supporting rollers by which they are supported are caused to receive a 
slight lifting and lowering motion.—Not proceeded with. 
2239. R. Berson, Edgware-road, London, *‘ Bowers.” —Dated 16th July, 1868. 

This invention consists of a boiler of cylindrical form so constructed that 
the heat from charcoal can be made to impinge upon a large surface and 
heat the contents quickly. Also in a rotatoty bellows worked by a weight 
and cord.—WNot proceeded with. 

2253. C.J. GAtLoway and C. H,. Hout, Manchester, “ Boilers.”—Dated 17th 
July, 1868. 

According to one arrangement the boiler is divided into two parts; the upper 
portion is supported over the fire space, the other is of a ring form placed 
below the main portion, and connected thereto by tubes; the ring is adapted 
to receive the sediment, which may be removed therefrom by suitable taps or 
outlets. The upper and under surfaces of the upper portion of the boiler are 
connected together by means of tubes, which are considerably larger in 
diameter at the upper than at the lower end, and serve both as ‘stays and flue 
passages. The diameter of each tube under its upper flange is equal to the 
outer diameter of the flange at the lower end thereof. To prevent the too 
free passage of heated products up these flue passages a ball or hollow water 
chamber is connected above and below with the water in the boiler by tubes. 
The upper portion of the boiler may be continued down, and serve as a 
jacket or water space surrounding the fire. In heating the water for the 
supply of steam boilers. by means of water pipes applied in the flue, it is 
usual to apply ‘dampers to regulate the draught, and the ob jectof one part of the 
improvements in heating the water is to obtain a subdivision or more equal 
distribution of the currents of heated products to act on the feed water by 
employing a number of small valves, or dampers, or passages, which are 
capable of regulation, in of a large one. An up-and-down motion is 
given to scrapers for cl the ex surface of the feed water heating 
pipes by means of external and;internal gearing, or what is commonly called 
the mangle-motion. 
>. - W. T. Eaves, Birmingham, “Obtaining power.’—Dated 1ith 

vs 

Two shafts are employed, upon the ends of which are secured two pairs of 
toothed wheels or pinions, the two wheels of one set engaging with each other, 
and the shafts revolving in contrary directions. Upon the end of one of the 
shafts is attached the lever arm or handle working with an upward and down- 
ward stroke, and capable of adjustment for various lengths of purchase as 
requisite; the second set of pinions upon the shafts are not engaged, but 
travel alternately with the upward or downward stroke of the lever with each 
| the first sét of pinioas, such motions being or ensured by means 

of ratchet collars, and this second set of pinions gear into a toothed 
pinion connected to a shaft in suitable bearings, which also carries the drum 
upon which the chain or rope is wound.— Not with. 


co naeeoates communication . 





carry loys a case or cylinder 

ided with a jy oak hich is cee to act upon the water by means of a 
rizontal a long and short arm. The Poa 

of the engine ty col ting arm is always connected with the 
short arm of the lever, pineal does gine tia saver exceed one quarter the 
length of the long arm. A sliaft which forms fhe fuleram or axis of the 
below, or ed on the deck of a 

@ lever for working the valves of 


2269, T. BowELt, Newcastle, “ Slide valves.” — Dated 20th July, 1868. 
this purpose the patentee forms each valve with a solid back and an 














Fen. 19, 1869. 
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frame sliding against the central] plate, so as to steam 
ey lewd ge These outside frames are formed with V 
sete nean be ethos suitably formed edges, which are 

vi 


2275. R. SmyTH, Glasgow, ** 


a peemrhed 

coding feaoh ta the veeeel"s sides. The framing of the paddle-wheel con- 
sists of two discs fixed at right angles on the shaft, and a series of spindles 
 osip-ge np extend between and are carried them. Each spindle 

a pair of short arms fixed on it close to the insides of the discs, and a 
paddle or float is fitted with journals turning in the ends of the arms, so as to 
el to the spindle, such axis being at or near one ed, 
of the float. the float is pressed in one direction it bears against 
spindle, but when not pressed it is free to resume the position of least resist- 
ance. The positions of the spindles and their arms are in one modification 
controlled by cranks formed or fixed on their outer ends outside of the dise, 
the pins of the cranks being in holes in a third dise mounted so as to turn on 
a boss disposed eccentrically as regards ip Feces shaft, this arrange- 
ment being similar to what is in use with ordinary feathering paddle-wheels. 
The paddle-wheel projects partly out of the casing, and as the floats are 
carried by it out of the casing hay | assume positions at right angles to the 
vessel's course, so as to propel in the most direct and effective manner, whilst 
when they are passing round through the interior of the casing they offer the 
least possible resistance.— Not proceeded with. 





Class 2.-TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

2180. T. Norratx, Bury, Lancaster, “ Harness.”"—<A communication.— Dated 

9th July, 1868. 

The patentee covers the portion of the body of the collar that is brought in 
contact with the horse with a fabric whose exterior surface has been 
rendered waterproof by a coating posed of vulcanised teh or 
gutta-percha, or any other composition possessing a sufficient portion of the 
said gums to produce an elastic and durable waterproof coating on woven 
fabrics. Similar waterproof fabrics are also employed for the bearing surfaces 
of riding and harness saddles, and any harness bearing on the horse.—Not 

with, 





2241. D. Russexx, Camberwell, London, “ Masting ships.” —Dated 9th July, 
1868. 
The masts are so constructed that they can be lowered when desired, as, 
for instance, when steaming against the wind. For this purpose, in lieu of 
the ordinary lower mast, a pair of sheer legs, hollow or solid, is employed, 
the lower ends of the sheers being respectively secured at the port and star- 
board sides of the vessel, where their feet are bolted or hinged in troughs or 
shoes.— Not proceeded with. 
2244. W. R. Lake, Chancery-lane, London, “‘ Harness links.”"—A communica- 
tion.—Dated \6th July, 1868. 

This invention consists partly in the peculiar mode of constructing links or 
rings with a split or opening, which allows such links or rings to be con- 
veniently dor di d with other links or couplings, but will 
not allow them to become id lily d hed or r ed from the same. 
The invention also consists partly in the combination of a split or divided 
link or ring with a tongue or catch, to form a buckle for securing the link 
upon the reins or other parts of harness, or to straps and bands for other pur- 

ses. The links or couplings are formed of wire, which is bent and 
twisted into the required shape. The two ends of the wire are flattened and 
lapped over each other, the split or division being between them. The split 
or division is widened at the exterior of the link, to facilitate the insertion 
therein of any article to which the link is to be united. 


2247. W. J. Evxis, Barnsbury, ‘‘ Cranes.’’—Dated \7th July, 1868. 

This invention consists, First, in the employment of a lever or levers of 
the first or third order, operated by means of a screw jack, hydraulic, air, 
steam, or any other kind of press or machine which may be employed for the 
purpose of the concentration of the force to be used ; and, Secondly, in the con- 
struction of swing cranes which depend for support on their foundations, to 
prevent their being overturned, with a holding-down bolt or centre pin or 
axis in place of the massive post hitherto employed. 

2252. W. J.C. Murn, Westminster, London, “ Permanent way.”—Dated 17th 
July, 1868. 

This eontien consists, in the First place, of a sleeper made of cast, wrought, 
or malleable iron or steel, with a horizontal flanch carried wholly or partly 
round its outward perimeter, and so much above the base of the sleeper as 
to leave a vertical edge or rim round the base under the flanch, for ensuring a 
perfect grip on or in the ballast, the normal transverse section of the body of 
the sleeper, exclusive of projections, being a semi-ellipse, or the half of any 
other curve resulting from a conic section. In the Second place, it consists 
in the application of this sleeper to a flat-bottomed rail, at the same time 
secuting elasticity in the bedding of the rai] without the interposition of wood 
or other packing, this being effected by casting on the sleeper two narrow 
shoulders or fillets running along its upper side or crown, their distance apart 
being such that the edges of the foot or flanch of the rail shall rest on the 
fillets, leaving a hollow space under the middle of the rail, into which it may 
deflect under pressure or concussion. In the Third place, it consists in a 
method of holding the rail to the sleeper by the employment of a gripping 
piece or clip of iron or steel, so formed as to fix also the tie-bar, which con- 
nects a pair of sleepers, the tie-bar having a projecting head-hole, slot-notch, 
or groove, at or near each end, and the gripping piece being held firmly in 
place by a key or wedge. 











Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, £c. 

2260. D. SowpEen end R. C. Sterpnenson, Bradford.—* Shuttles.”"—Dated 

18th July, 1868, 

This invention relates to the pikes of shutties, and the improvements congist 
in constructing them with a spring attached at the point and expanding at 
the root end of the pike. This pike is hinged in ‘the shuttle at the root end 
(as usual), and a spring plate or stop piece is fixed, so that when the pike is 
turned or pushed out from the shuttle to place on or remove the spool there- 
from, the spring comes in contact with the plate, which presses the spring close 
against the pike, thereby allowing the spool to pass easily or freely on or off 
the pike. — Not proceeded with. 

2270. H. B. Bartow, Manchester, “ Spi 

Dated 20th July, 1868 

This invention is applicable to slubbing and roving frames and other 
machines for preparing fibrous substances and to machines for spinning and 
doubling. It consists in an improved mode of driving the spindles of such 
machines and of arresting the motion of any spindle without interfering with 
the working of the others. In performing this invention, the spindles to be 
driven are supported in two bolster rails, and near the lower end of each 
sp ndle is fixed a friction pulley made of leather. This pulley rests upon 
another friction pulley made of cast iron, fixed on a horizontal shaft, and on 
this shaft are fixed as many pulleys as there are spindles to be driven. This 
horizontal shaft is driven, and corresponds to the shaft now in use when the 
spindles are driven by bevel wheels and pinions. In front of each spridle and 
supported by studs fixed in the bolster rails is a flat vertical rod, the lower 
end of which is bent at right angles; this passes under the lower end of the 
spindle. When it is required to stop a spindle, the attendant slightly xaises 
this rod and thereby lifts the friction pulley on the spindle out of contact with 
the pulley on the horizontal shaft. 

2286. T. Koun, Hartford, U.S., ‘ Cleaning silk.” —Dated 21st July, 1868. 

The object of this invention is to lessen the breaking of threads during 
twisting, and consists in taking the threads from the bobbins, leading them 
up and down over and through guides and into a vat or trough containing 
liquid, thence on to the reels, 

2289. A. A. WILLE, Woodford, ‘Bleaching feathers.”—Dated 2\st July, 1868. 
According to this invention the feathers are first washed and fatty particles 

removed therefrom, after which they are steeped in a bath composed of water, 
muriatic acid, and chromate of potash, sulphate of copper, and sesquioxide of 
iron, the proportions of these ingredients being, fora bath for say 2 Ib. 
avoirdupois of feathers, twelve gallons of water, a pint and a-half of muriatic 
acid, five ouncesof chromate of potash, quarter of an ounce of sulphate of 
copper, and one-eighth of a pint of fluid sesquioxide of iron. This bath is 

— to . ——- —— and Pg me are allowei to remain in 
e same for al three days, more or depending upon the quality of 

the feathers. These are then removed and washed with soap and aad, de 

which they are to be steeped first in a boiling solution of salt of sorrel, and 


blue and pink colouring matter. The are then dried and well 
beaten, when they will be ready to be curled and otherwise prepared for use.— 
Not proceeded with. 





ing, &c."—A communication.— 


ea 2 = sare, Stroud, ee ee 1868, 

n this inyention the rags or materials to be operated upon are placed in a 
suitable stove or chamber. The vessel or chamber is then made as air-tight 
as is practicable, and a vacuum or partial vacuum created therein by exhaust- 
ing the air therefrom as pletely as possible, as well understood. In 
connection with this vessel or chamber is placed a generator of any suitable 
and convenient form, in which is generated the gas vapour or steam necessary 
for the operation. The gas vapour or steam is allowed to enter the vessel or 
chamber by pipes, such vessel or chamber being previously heated to 150 
deg. or 200 deg. Fahrenheit. For bleaching purposes a sulphur stove or 
retort is connected with the vessel or chamber and charged with sulphur 
v The rags or other materials, having been subjected to the infl 

of the sulphur vapour, are then washed and prepared in the usual manner, 











Class 4.—AGRI 
Including Agricultural - Windlasses, Implements, Flour 


279. R. Baerr and G. Danre.is Bente, Suffolk, *‘ Farm machinery.” — 
Dated 20th 


5 6 
This invention consists of improvements in engines to be chiefl aoe 
in p) land. The patenties mount the dram agen a chef eich 7. 
ported at top in the frame of the machine, but free to oscillate therein. 
shaft passes through the drum, and its position is regulated by a set screw 
working in a frame below, so that by turning the screw the drum may be ret 
at any angle that may be desired for the efficient working thereof, viz., for 
winding thereon the wire or other rope to haul a plough or other implement. 
The drum is driven from the crank shaft of the engine to which a bevel 
is keyed in gear with another, and similar bevel pinion on a h 
omnes another pinion in gear with a bevel wheel on the drum. The latte: 
pinion is of being allowed to run loose on the shaft when it is not 
uired to drive the drum. Sometimes, instead of using the bevel pinions before 
escribed, motion is imparted to the horizontal shaft by a strap or straps from 
the crank shaft of the engine. Another part of the invention relates to 
paratus for moving the machine from to place along the headland, for 
example It consists of a drum or wheel to receive a wire or other rope on 
each or either end thereof; the drum, which may be made in one or several 
parts, is fitted with cogs or teeth, and motion is imparted to it by a worm on 
the horizontal shaft of the machine; a clutch is provided for throwing the 
worm in or out of gear with the teeth on the drum, to whether it is 
desired to drive the drum or to allow it to remain at rest. 
2303. S. H. Hapuex, Hampstead, “ Decorticating grain.”—Dated 22nd July, 
1858, 

The patentee proposes to employ a box into which the wheat or grain is fed, 
and in which it is subjected to a rubbing action. This box is open at the top 
and closed at the bottom. Inside the case and extending down to the bottom 
thereof is a revolving agitator or rubber, which may be of a conical or other 
form ; the wheat or other grain to be decorti is fed freely and con- 
tinuously into the top of the box, so that the box is kept full of grain, and the 
grain passing down between the sides of the agitator or rubber and the case is 
thereby subjected to a rubbing action, and is allowed to escape through holes 
in the side of the box and near its bottom. or through openings in the bottom 
itself. The size of these openings may be regulated by slides so as to regulate 
the speed at which the grain passes through the machine, and consequently 
the amount of friction to which the grain is subjected, the space between the 
bottom of the central agitator or rubber and the sides of the box is by pre- 
ference made less than the space between the top of the agitator or rubber and 
the box. The surfaces both of the central rubber and the box are also by pre- 
ference corrugated. The central rubber is caused to revolve rapidly, and the 
outer box might be made to revolve slowly in the same direction. 

231'. A. Bucnan, Aberdeen, * Pl "— Dated 23rd July, \868. 

The frame of the plough is similar in shape to those ordinarily in use, but 
is constructed in a lighter manner, and the mould bared is also of the usual 
form. The sole of the plough is reduced very much in length, say, to 6in. 
or thereabouts. Immediately behind the sole is a wheel mounted in suitable 
bearings attached to the frame so as to run vertically. Behind this wheel is 
asmaller wheel, also mounted in suitable bearings attached to the frame, but 
so as to revolve horizontally. The larger vertical wheel carries the weight of 
the plough, and removes the friction of the sole on the ground, whilst t 
horizontal wheel takes the place of the side plate in the ordinary plough, and 
by its horizontal revolution on the ground cut by the plough the lateral fric- 
tion is materially reduced.—Not proceeded with. 

2330. R. Youne, Glasgow, “ Dresssing millstones.”"—Dated 24th July, 1868. 

This invention consists in using a particular kind of di d, namely, 
what is ordinarily called the black diamond, or bort, and in arranging the tool 
to cut in both directions in each groove, whereby the groove is better formed. 
The framing of the machine consists of a central boss made hollow to go over 
the head of the millstone spindle when operating on the bed stone, and this 
boss is connected by arms to a segmental ring, accurately turned or otherwise 
made flat on its underside, to rest on the surface of the millstone near the 
outer edge thereof, that being the part of the millstone surface which can be 
most relied upon as being truly level. To facilitate the placing of the frame 
on the stone three adjustable claws are fixed on the segmental ring and catch 
upon the top binding hoop. Accurate centering, however, of the frame on 
the stone is not essential. Two of the frame arms are made in the same line 
tangential to the boss, and to them there is fixed a horizontal guide, made with 
V rails, to receive a saddle which can be moved along the guide, by means of a 
screw spindle. A horizontal arm is fixed to the saddle, so as to stand out at 
right angles from the guide, and this arm is made with horizontal V rails to 
guide a slide in which is adjusted the tool or diamond holder. The diamond 
holder is a spindle screwed at its upper end to receive a nut, and formed at 
its lower end with a cross plate to fit a rebate in the bottom of the slide, and 
with a boss in which a socket is bored te receive three angular steel bits, by 
which the diamond is fixed. The three steel bits are shaped to build together 
with a cylindrical form a little less than the socket, and the bottom comers of 
their central meeting edges are hollowed to grip the diamond. 
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Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
2255. A. Browne, King William-sireet, London, “‘ Liquid meters.”—Dated 
ith July, 1868. ‘ e 

The patentee proposes to construct a vessel or cistern with four compart- 
ments, two of which contain floats nearly as large as the vessels in which 
they work, but not nearly so deep, the floats being quite independent of each 
other. In the third compartment is a tumbling weight, which is employed 
to work a valve in the fourth compartment, and the tumbiing weight is con- 
nected to each of the floats, so that. supposing either or both of the compart- 
ments containing the floats to be full of liquid, the float or floats would be at 
the top, and as the fluid is drawn from either compartment the float will 
descend, and its weight, acting upon the tumbling weight before mentioned, 
will cause it to fall over and thereby reverse the position of the valve, and 
allow the empty compartment to fill with liquid, and the full one can be 
emptied at pleasure.—Not proceeded with. 

2257. S. Deacon, Horton, “ Sash fastener.”—Dated \7th July, 1868. 

The fastening consists mainly of two bars or arms, working on centres, 
pins, or pivots. They are toothed at the inner ends, where they engage with 
each other, and they are worked so that their other ends approach to and recede 
from each other. One bar is worked by hand, and its teeth engaging in the 
other bar work it outward or inward as required. When the bars approach 
and lie near together over the division or opening of the sash, the fastening 
is effected, the teeth, aided by aspring, keeping the bars closed. 

2261. D. Wesstes, Southport, ‘‘ Gas,”"—Dated \8th July, 1868. 

This invention consists in preventing or removing the accumulation or 
incrustation of carbonaceous deposit in the interior surface of retorts employed 
in the manufacture of coal gas, such deposit arising from the back pressure 
of gas from the seal dip in the hydraulic main: The improvements consist 
in the employment of a hollow or other ball seated upon a conical seating 
applied within the ordinary gas exit or stand pipe, and acting asa valve, 
such ball being suspended by a chain passing over a pulley or attached ts a 
lever, so that when the gas is rising up the stand pipe, it will lift the ball 
valve, and pass on; but if the retort be opened for refilling or other purpose, 
and the gas ceases to rise, its own weight, or the back pressure from the 
other retorts closes the ball on to the seating, and prevents the gas escaping ; 
if desired, an ordinary clack valve or other valve may be arranged in the pipe 
for the same purpose. A supply pipe and exit pipe and taps are also applied 
to the hydraulic main, whereby the tar liquor may be drawn off, and the main 
may be filled with pure water at any moment required. By this means a 
considerable economy is effected in the manufacture of gas by the vention 
of the escape into the open retort by back pressure. The illuminat power 
is improved and the duration of the retorts is considerably increased by the 
diminishing of the deposit therein, and also the labour of searfing is pre- 
vented. 

2295. C. W. Brapsuaw, Stubbington, Hants, “ Coupling pipes.”—Dated 22nd 
July, 1868. 

Tile lavention consists in the employment of a male and female socket, so 
arranged that a ring is introduced between the two before joining, upon 
which ring eccentric grooves are formed, which act upon two wedge-like 
pieces of metal introduced in openings formed in the female socket. By 
turning the ring before mentioned, the wedges are drawn in and close upon a 
bevel in the male socket, and thus form a secure and water-tight joint,—Wot 

with, 





Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
pom te War or for Coast Defence, Gun Carriages, de. 
2300, & P. Stone, Dorset-square, London, “* War vessels.” —Dated Vith July, 


The fighting capabilities of a vessel of war are developed by providing a 
means of rapidly a the greater portion of the hull usually above the 
water, so as to it less surface to attack. The patentee proposes to divide 
the length of the vessel into sundry equidistant water-tight and air-tight 
com ments, and to place a series of cylindrical or polygonal cisterns in 
contiguity, and equilibrating the ship's centre of gravity, the spaces between 
the cisterns to be incommunication with the space between the skins or air 
chamber. The water is to be admitted into each cistern by a sluice valve. 
These cisterns can be used to hold cargo or stores W. not required for 
immediate use.—Not proceeded with. 
mane, - Werxes, Westminster, London, “ Fortifications.”—Dated 20th July, 

Vn ae proposes to make rectangular shells of three {kinds—First, 
an iron Sy ye of a common brick ; Secondly, 
an iron quoin or angle brick, being, by preference, of the length of a brick 





before stated ; 

and of each limbd 

a common k. The whole of these shells or iron 
of 


any structure. There shells may also be formed so as to dovetail or 
lock into each other by projections, one brick fitting into recesses in the other. 
The joints may be close, or surface joints 

ran with lead or other metal or materials. The angle bricks or iron quoins 
are to be applied to all main wall or other angles, and the T’s or tie-blocks to 
all junctions of cross walls with main walls. 


—Dated 22nd July, 1°68, 

This invention relates to breech-loading fire-arms of that class in which the 
breech end of the barrel is closed a block whose rear end works on a 
horizontal pin having its axis at right angles to the axis of the bore of the 
barrel, and consists in a peculiar combination of mechanism, whereby the 
arm is made stronger, more easy to operate, simpler in construction, and more 
economical to manufacture than other fire-arms of its class. 
we F. . ‘mene Piccadilly, London, ‘‘ Armour-plates.”—Dated 22nd 

uly. . 

The several plates or bars of which a forging is to be com are heated 
by suspending them vertically in a furnace, the plat's being suspended at 
such a distance apart from one another as to allow the heat to have free and 
uniform access to the entire surface to be welded. Subsequently. the several 
plates or bars are welded by drawing them up vertically through rolls. By 
thus keeping the plates or bars in a vertical position whilst they are passing 
through the rolis perfect facilities are afforded for the escape of all impurities 
from the surfaces of the several plates of metal as they together come up to 
the rolls. The rolls may be placed over the mouth of the furnace, so that the 
plates may be drawn up vertically from the furnace through the rolls; or if 
plates be placed on edge horizontally in the furnace, a suitable distance apart, 
the plates might be drawn horizontally from the furnace, then turned on end, 
and afterwards welded together by being drawn up vertically through rolls. 





Class '7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, U; , Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 
2246. G. Movuttox, Manchester, “ Engraving.” —Dated \7th July, 1868. 
This invention relates chiefly to the pentagraph engraving machines em- 
to engrave or trace patterns or designs on the surfaces of cylindrical 
rollers, and consists principally in an improved method of effecting the 
reversal of the cutting tools, and is applicable more particularly to machines 
having but one row of tools and of effecting the “ stepping of the pattern” or 
the changing of the relative positions or portions of the complete design. In 
one arrangement the tools are reversed by connecting the tool bar or carriage 
to an endless band, orto a band or to bands acting as an endless band, the 
band passing around drums or pulleys, so that the two opposite portions of the 
band move in opposite directions, the tool bar being connected to one portion 
of the band or to another portion of the band moving in an opposite direction, 
according as the tools are required to move in the same direction as the 
tracer, or in a direction contrary thereto, The ends of the band are attached 
to a drum or pulley, which is actuated by an intermediate travelling bar upon 
which the tool bar is mounted, the intermediate bar deriving its motion from 
the diminishing pulley of the pentagraph, the tool bar and the intermediate 
bar being mounted upon rollers in the usual manner. In another arrange- 
ment for effecting the same object, the band, actuated by the tracer carriage, 
is passed twice around or partly around each of the end carrier pulleys, so as 
to present two free portions of the band moving when actuated in contrary 
directions, the tracer carriage being connected to either of the portions 
according as the tool bar is required to move in one direction or the other. 
To connect the tool carriage or tracer carriage with the band. the patentee 
prefers to employ a bolt or screw acting upon clips in such a manner as that 
when the screw is turned in one direction a clip is tightened upon a portion of 
the band and the carriage is connected thereto, and on turning the screw in a 
contrary direction the clip is released, and a second clip is tightened upon the 
opposite portion of the band. To effect the ‘‘stepping” or ‘‘ changing,” the 
screw is turned into an intermediate position, so as to release both clips, and 
the carriage is moved in eithe: direction as required. To assist in the adjust- 
ment of the patterns upon the surface to be engraved, one or more of the band 
pulleys, through which motion is transmitted to the tool carriage or carriages, 
to be capable of being increased or decreased in diameter. 
2259. E. A. Cowper, Westminster, ‘‘ Glass ornaments.”—Dated \7th July, 1868. 

This invention consists in the construction and use of pieces of glass of 
peculiar form, punched out of a heated sheet or thin piece of glass in such 
manner that the natural polished surface of the glass is left untouched by the 
punch or bolster, no hole being formed in the glass so punched out, but the 
surface on one side being rounded or convex, and on the other side flat or 
nearly so. The flat surface can be stuck on to any article of dress to be orna- 
mented by means of cement.— Not proceeded with. 

2272. W. Winter, Leeds, ‘‘ Sewing machines.” —Dated 20th July, 1+68, 

This invention relates to means of working the needles and shuttles of 
sewing machines, and the improvements consist in the construction and use 
of self-compensating levers, or levers which compensate for the wear of -he 
joints or ing parts. H fe in the working of these machines by 
the constant reciprocation of the needle bars and shuttle drivers the joints 
wear away, quickly requiring frequent repairs. Now to remedy this evil the 
patentee forms the lever arm which connects therewith in two parts or in 
two prongs, the one having a tendency to spring off from the other. These 
parts or prongs are (when the levers are applied) pressed together and inserted 
into a slot hole formed in the needle bar, and the same with respect to the 
shuttle-driver, so that as the slot holes or the levers wear the expansive 
tendency of these levers will always compensate. 

2273. W. J. Cunnincnam, Oxford-street, “‘ Raising blinds.”"—Dated 20th 
July, 1868. 

This invention consists in applying an elastic band or a metal spring to an 
ordinary nai] or hook in the window sash, the other end of which band is 
sprung on a C-shaped hook, round which the cord for raising and lowering the 
blind works, the hook being hidden from sight by any suitable ornament, or 
the india-rubber or other band may be sprung on a hook with a pulley 
attached, around which pulley the cord for raising and lowering the blind 
runs, so that on pulling the cord the blind or other article is raised or lowered 
without noise and with extreme facility, or a curtain or blind may be pulled 
aside in a horizontal direction, when so required, by slightly altering the 
position of the respective parts. 

2285. F. Green, Fulham, ‘‘ Lamps.” —Dated 21st July, 1963. 

According to this invention a long. closed receptacle or vessel is con- 
structed, fixed by preference in the back of a carriage, into which vessel the 
volatile oil or spirit is introduced through a tube rising from the vessel 
through the roof of a railway carriage. At each end of the vessel an overflow 
pipe is fixed thereto, leading down to an overfiow reservoir situated under- 
neath the carriage or seat, so that should the vessel be filled beyond the 
desired level, or should it be tilted considerably by the motion of the 
carriage, the oil or spirit will escape through such overflow pipes, and be 
collected m the overflow reservoir. On the upper surface of the vessel are 
fixed one or more burners through which the vapours of oil or spirit rise and 
are burnt; just below the top ofthe burner is fixed a cup or receptacle, into 
which a small quantity of spirit is poured when it is desired co light the lamp, 
which spirit, in being ignited, heats the burner sufficiently to volatilise the oil 
or spirit in the wick that passes partially up the burner, and thus the lighting 
of the lamp is readily effected.—Not proceeded with. 








Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

225!. J. Dueurp, Glasgow, “ Paper.” —Dated 17th July, 18%8. 

Webs of wire cloth are employed in place of felt on the rollers or cylinders 
over which the paper or pulpy material passes on its way from the paper- 
making machine. he wire webs are made shorter than the felt webs at pre- 
sent used; they do not absorb moisture from the paper, and they do not 
require so long a travel to give them time to dry. By the use of wire webs 
the injurious effects due to the moisture of travelling felts are avoided. 
Another advantage is that the wire webs, being free from shrinkage, may be 
made much narrower. The wire webs can be woven in looms, and put on in 
the same manner as the felt webs. 

2256. J. Ropeats, King William-sireet, “‘ Cooling vessels.” —Dated 17th July, 

1868. 


This invention consists in constructing cooling or refrigerating vessels or 
chambers of perforated metal or other material, in combination with any 
absorbent substance, by preference French stone or gypsum. This substance 
is used as a lining te esine it between two pieces of perforated metal or 
other materia), the shape of which will depend on the purpose for which it is 
required. — Not proceeded with. 

2274. E. Brawes, Maidenhead, “ Brewing.” — Dated 20th July, 1868. 

This invention consists in the use of sulphurous acid in the state of gas, or 
its aqueous solution, or of acid sulphites, or bisulphites of sodium, potassium, 
calcium, magnesium, i or alumini These chemical agents 
are applied to the brewing materials, such as malt or sugar, directly, or mixed 
with the water added to them before their entrance into the mash -tun, ates 
the process of mashing, or during the process of boiling the wort with t 
hops; but the eae fers to operate during the mashing, and with the 
aqueous solution or the salts of sulphurous acid. The aqueous solution of 
acid sulphite of sodium, which will give a slight red colour to blue litmus 
paper, and a very pale jead ecolourto red litmus paper, is preferred, the pro- 

l6oz. te 200z. of the salt to each quarter of malt; or 
when sugar is used for brewing, from about 16oz, to 20oz, of the salt to'200 Ib, 
weight of sugar. 
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In treating ores, or com sulph: 
for the purpose of Sate 5 waaceatan ae wing one end thereof 
maintained at a considerably higher temperature than ore 
containing sulphur, as before mentioned, is placed on the hotter part of the 
bed near the fire-bridge, and there calcined until the sulphur isexpelled, or 
until the ore is, as it is technically termed, ‘‘ dead.” It is then moved 
towards the fluc, or cooler end of the furnace, and a fresh ch: of ore placed 
on the hot bed. The gases uced in calcining the freshly charged 
over that carey | c , and change the oxides of copper or other metal 
contained in the latter into ber gure | should this effect not be completely 

btained by the sulph acii aed eet in calcining the ore. Sulphu- 
rous acid gas otherwise produced may be passed through the furnace. 
2296. J. H. Jonnson, Lincoln’s-inn-fields. 
communication.— Dated 22nd July. 1868. 

This invention relates to the production of a red colouring matter from and 
by means of a substance or product derived from naphthaline, by means of 
nitric acid, and after the separation of the free acid from the ni tha- 
line. The product thus resulting is subjected to the reducing action of 
either zinc or iron, or other reducing in conjunction with an acid, by 
preference acetic acid. The product thus obtained is then to be acted upon, 
at a temperature of about 120 deg. Cent.. with acetic acid, by preference 
crystallisable, and with a nitrate, by preference nitrate of soda, and to this 
mixture, or to the substance thus acted upon, naphthylamine is added. The 
mixture is allowed to remain at or about the temperature indicated until the 
desired colour has been produced; it is then removed, and after being sub- 
jected to the action of cold water and hot water containing acetic acid, the 
colouring matter is obtained in solution, from which it may be separated, 
either by means of common salt or otherwise, as is well understood by manu- 
facturers of aniline colours. The colouring matter thus obtained may be dis- 
solved in alcohol or other solvent, and may be employed for the purposes of 
dyeing and printing. 

2297. S. Lanapae, Newcastle, ** Artificial manures.” —Dated 22nd July, 1868. 

This invention consists in subjecting mineral phosphates of: lime or copro- 
lites in a divided condition to the action of sulphuric acid at an elevated 
temperature. By employing sulphuric acid at or about its boiling point the 
decomposition of the phosphate will be much facilitated, and the solution of 
certain compounds of iron which may be present will be prevented or 
diminished.— Not proceeded with. 

2310. J. Bowron and G. Luncr, South Shields, “ Iron and steel.” — Dated 23rd 
July, 1868. 

This invention consists in mixing fluoride of calcium, the same being 
obtained artificially, or in the form of native fluor spar or the mineral known 
as cryolite, either in a state of fine division or otherwise, with the materials 
used in blast furnaces for the purpose of removing, either wholly or in part, 
the phosphorus contained in the pig iron to be obtained therefrom. The 
fluoride of calcium should be used in the proportion of from two to twenty 
times that of the phosphorus contained in the materials under treatment, 
according to the quantity of the latter and the degree of ty which it is 
desired to produce. It further consists in using fluoride of calcium or 
eryolite in puddling and other furnaces as a fettling to aid in the manufacture 
4 wrought iron and steel by the removal of the phosphorus contained 
therein. 





Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS, 

Including all patents not found under the preceding heads. 

2125. A. Kanz, Dundee, ‘‘ Tobacco pipe appara'us.”—Dated 3rd July, 1°63. 

The patentee makes the mould of the pipe in halves, and holds them ina 
cramp. The two creeks of the mould are pressed together by ascrew. Toa 
lever a stopper or piston is attached, so that when the lever is pressed down- 
wards the stopper or piston enters the part of the mould where the head or 
bowl of the pipe is formed, and forces the clay which has been placed therein. 
The bore or tube in the “staple ’ of the pipe is formed by a wire which is 
fixed to aguide block, and act d by a rod d tothe end of the 
lever. Not proceeded with. 

2126. J H. Jounson, Lincoln’s-inn-fields, “Paper pulp.” —A communication.— 
Dated +rd July, 1868. 

According to this invention the patentee proposes to apply, in the vat con- 
taining the pulp, and in proximity to the cylinder ordinarily employed, an 
additional apparatus to feed the pulp between the teeth or blades of the cylin- 
der and those of the block, in lieu of causing the cylinder itself to agitate 
and thus effect the supply of the pulp, as well as effect its trituration as in the 
ordinary manner The feed apparatus may consist of a drum provided with 
pallets or a pump or other apparatus suitable for the purpose intended. The 
cylinder being elevated above the pulp, is not required to overcome the resist- 
ance to which it is ordinarily subjected ; and as the power expended in feed- 
ing is but small, a considerable saving in motive power is effected. 

2130. W. E. Newron, Chancery-lane, “Automatic toys.”"—A communication,— 
Dated 3rd July, 1664. 

According to this invention the aut ton toy is tructed to represent a 
human figure or mechanical man capable of driving a c¢: before him, 
the legs of the figure being made to move as if walking. The patentee claims, 
First, the construction of the leg of a toy adapted to imitate the movements of 
the natural leg, the general arrangement and construction of parts of the attach- 
ment, particularly the attachment of a bar to the foot at a point in advance 
of the foot bar. Second, the frame and hip plates to which the legs are 
attached, and by means of which the legs are connected with the body of the 
toy as described. Third, the construction of the legs and feet or movable 
parts of the toy, whereby when the toy is moved over the floor the parts are 
caused to imitate the movements of the corresponding parts of the nai 
limb which it is designed to represent. 

2132. J. A. MULLER, Amsterdam, “ Gas meters."—Dated 4th July, 1°68, 

This invention relates to an improved meter for regulating and registering 
the flow of liquids and gases, and the said meter consists of a hollow cylin- 
drical chamber, in which works a water and air-tight piston or diaphragm, 
the cylinder having a cover at each end provided with a stuffing-box through 
which a tappet works, the tappet in the top cover being operated upon by 
the ascent of the piston or diaphragm, and the tappet in the bottom cover by 
the descent thereof. Both at the top and bottom of tne cylinder is a port 
for the admission of the liquid or gas, and opposite to these ports are other 
ports for the exit of the liquid or gas. Valves or slides, actuated by levers in 
communication with the tappets operated by the piston or diaphragm are 
worked over these parts in their respective valve cases in such manner that the 
liquid or gas is admitted alternately to the top and bottom of the cylinder, 
thus accurately regulating the supply thereof. By means of cog wheels, and 
pawl, and ratchet, or other equivalent gear in connection with the tappets 
operated by the piston or diaphragm, the supply of liquid or gas can also be 
accurately registered on an ordinary indicator. 


2163. J. F. Cooke, Cannon-sireet, London, ** Copying ink.”—Dated 8th July, 
1868. 








According to this invention the patentee employs as a substitute for glyce- 
rine in the manufacture of copying ink, sugar, treacle, or chloride of calcium 
in solution in the same proportions as the glycerine.—Not proceeded with 
2166. W. Brookes, Chancery-lane, “ Evaporating.”—A communication.— 

Dated 8th July, 1868. ont 

According to this invention steam, hot water, or it may be air or gas, is 
conducted by a passage into the annular chamber, thence into another chamber 
which may be called the desiccator, from which it passes into the annular 
chamber, and thence to what may be called the a from which it passes 
into an annular space, from which it may pass back or away by a passage.— 
Not proceeded with, 

2167. A. J. Le Buanc, Paris, ‘ Belts, bands, &c."—Dated 8th July, 1868. 

This invention consists in the manufacture of belts, bands, or ropes by 
means of a fabric by preference of cotton coated with caoutchouc and rolled 
on and into one another; it is then submitted to strong pressure in order to 
cause the caoutchouc to pass through and into the pores of the fabric; the 
material is subsequently coated with caoutchouc and vulcanised. The inven- 
tion further consists in the employment for the manufacture of belts, bands, 
or ropes of all kinds of woven tissues or textile fibres, woven or twisted, and 
impregnated with tchouc, gutta-percha, or other gummy or resinous 
materials, thus giving similar advantageous results that the t india- 
rubber and vulcanised cotton fabric possess. They can be made of caoutchouc, 
prepared to resist fatty bodies with oil. 


2168. E. Corres, Belgium, ‘‘ Crushing and washing coal.” —Dated 8th July. 1868. 
The apparatus consists of two crushing mills, interposed between which are 
two washing vessels, connected at bottom with ps, for forcing water up, 
into, and through the pulverised coal. Beyond second mill is a transverse 
trough or gutter, along which the crushed and washed coal is carried to 
chambers, where it is finally eeiee The following is the mode of 
with this apparatus. The coal is fed in at the foot of the chain of kets, 
by which it is raised to the wu part, where it is poured into a , Which 
conducts it toa pair of fluted ro! forming the first crushing mill. By this mill 
the coal will be reduced to small pieces, which, falling into an incline, will be 
discharged into the first washing vessel, where the operation of separating from 
it the heterogeneous matters which it contains will . The 
coal as it leaves the crushing mill will be received upon an inclined ‘ing, 
with which the crushing vessel is fitted. Along this g: the coal will 
approaching near to a beater wheel at each jerk or it receives Kom 
the water, which is forced into the vessel at each stroke of the pump. If it 
should be required to employ the coal in an unwashed state, but which is, 
nevertheless, required to be ground, the mill is — with two pairs of 
rollers, the one pair for coarsely breaking up, and the other pair for nn poe 
the crushing. The inclined —_ under the mill is so set that the ground c 
may fall into a shoot placed under the mull, and be conducted to the trucks 
provided to receive it, . 
2171, E. Roverr, Paris, ‘ Fixing drawings on "Dated 9th July, 1868. 
. This invention consists in obtaining the Sxaton of such drawings, 
or sketches by directly projecting on these latter any suitable adhesive liq 











Saag be removed fitwn'the machen” 


reduced to 8 or in what is called the atomised or pulver- 
ed caake or cy mo auld eating anaes ure through one or | 


the defects of the 
with, besides which the operation 
be at once by the artist without 

for fixation liquid, any colourless or nearly 
being , and which after becoming 

o icles of the —_— “chee gp hey ome agp 

to adhere ciently firmly to the paper or other wing surface, 

serve : ee nage Heer gb = 
patentee the most satisfactory results is by ing to a solu o! 
three ounces of white sugar candy and two ounces of white shellac in about 
two pints of spirit of wine a decoction of about one ounce of fucus-crispus in 


2172. N. Besro, Manchester, ‘‘ Ticket deliverer.”— Dated 9th July, 1868. 

This invention relates to two descriptions of apparatus, one intended for 
portable purposes and the other fixed or stationary, and may be used ona 
desk, , orcounter. The first part consists in so applying one or more 
india-rubber surfaced bowls or delivery rollers, and in using them in combi- 
nation with the interior surface of the lid of the box containing the strips or 
roll of consecutively numbered tickets, that when the lid is securely closed, it 
presses on the bowls, and when the strip of ticket is between it and the shaft, 
the roller is turned by a handle, the issue of the tickets is thereby effected 
from an aperture or slot in front of the rollers; a guide is also arranged to en- 
sure the even issue. and a stop plunger to hold the ticket when being torn off. 
In order to ensure the even delivery of the rey bey to prevent it becoming 
twisted or crumpled, each roller is subdivided into discs, and the divisions so 
formed in the roller are filled with a flat plate made to fit between the discs 

to the mouth Pts ger ad and the rollers are also en- 
closed below and within a curved , which combined form a guide for the 
strips ; and in order to hold the strip when a ticket is being torn off, plungers 
are so w outside by the hand they act on the strip 
and hold it, The size and shape of the box and number of delivering shafts 
and rolls of tickets may vary with requirements. The second part, relating to 
the fixed or stationary a} tus, consists in transmitting an intermittent 
movement to the said delivering rollers (the ticket guide being constructed 
as previously described) by the use of spur and ratchet gearing actuated by 
a lever or handle, which, when acted upon, expels a ticket from the aperture 
in the box with each downward movement of the handle. At the delivery 
end another roller is arranged by which the strip of tickets may be set or ad- 
justed to the lines of ‘orations, so as to present exactly one ticket beyond 
the opening, and so prevent the ticket following being damaged. 
2174. J. Cuanpter, Mile-end-road, “ Preventing waste of water.” —Dated 9th 

1 


, 1868. 

This invention consists of one cistern divided into two parts, one discharge 
or outlet valve, one communicating valve, and one ordinary ball valve. In this 
apparatus the discharge division of the cistern must be capable of containing 
the maximum quantity of water. The opposite division of the cistern contains 
the ball valve. The ball valve is, from its peculiar position, entirely dependent 
upon its own self-action in either opening or shutting.—Not proceeded with. 


2175. J. L. Mayan, Budge-row, “ India-rubber type.” —Dated 9th July, 1868. 
In carrying out these improvements in the case of india-rubber, the patentee 
combines with say 8 lb. of that material, 5 1b. of sulphur that has been washed 
or prepared, to remove as much as possible of the acid from it, and about 21b. 
of whiting or black or white lead, previously dried. The compound thus ob- 
tained is then well mixed or ground together by the aid of heated rollers or 
other suitable means. When a thorough mixture has been obtained, the matters 
are in amould or moulds of the desired form, and pressure applied thereto 
so that the rubber may fully occupy the parts of such mould to the thickness 
desired. The mould is then subjected with the contained india-rubber which 
has been acted upon by heat to harden such rubber. Suprosing the blocks 
obtained to be about one inch in thickness, then the heat for the first two hours 
may be about 232 deg. Fah. ; the next two hours about 250 deg. ; the next two 
hours 265 deg. to 270 deg. ; the next two hours about 280 deg.; the next two 
hours about 245 deg ; then about one hour to 290 deg.; and then for about 
three hours to about 796 deg. In treating gutta-percha the patentee combines 
with say#lb of that material, 41b. of sulphur washed or prepared to remove 
acid thereform, and 2b. of whiting or black lead, either of which has been 
previously dried. These matters are then caused fully to combine together by 
grinding between heated cylinders or otherwise. And then for the hardening 
process, the gutta-percha so treated is placed in moulds pressed and subjected 
to heat, which for a thickness of one inch of the material mav be for the first 
hour, 232deg. Fah. ; second hour, 240deg Fah.; third hour, 250 deg. Fah.; 
fourth hour, 260deg. Fah. ; fifth hour, 270 deg. Fah.; sixth hour, 280 deg. 
Fah. ; seventh hour, 290 deg. Fah. In treating a combination of india-rubber 
and gutta-percha, the patentee to 41b. of gutta-percha from which oi] has pre- 
viously been removed, 4 1b. of india-rubber, also 4 Ib. of sulphur, from which 
acid has previously been removed by washing or other preparation, and » Ib. 
of whiting, or black or white lead, previously dried. These matters having 
been previously combined by the action thereon of heated rollers are pressed into 
a mould of the desired form, and then subjected to progressive heat, which 
supposing the thickness of the combined material to be one inch, may be, the 
first two hours 232deg.; then for the one hour 245 deg.; then the next hour 
255 deg.; then the next hour, 265 deg. ; then the next hour, 275 deg. ; then the 
next hour 2x5 deg; then the next hour 295 deg. 
2177. J Harris, Harefvid Ironworks, and V. Penprev, Dulwich, “ Ironand 
steel.” —Dated 9th July, 1868 

In carrying out this invention a furnace is constructed of the reverberatory 
type, in which is placed a grate at one end, separated by a brick bridge from 
a forging hearth or chamber. This chamber or forging hearth is fitted with 
three openings, one at the end, opposite the grate, the remaining two are dis- 

dd one at each side, and opposite each other. The openings are fitted with 
suitable doors by which they may be ciosed at pleasure. At one side of this 
furnace is erected a horizontal steam hammer, and at the other a hydraulic 
anvil, The hammer is so disposed that its head or tup may enter one of the 
lateral openings, while the hydraulic anvil may be introduced through the other, 
to a distance which may be regulated at pl Any requisite q ity of 
cast-iron is melted in one or more puddling furnaces, and pudd'ed in the or- 
dinary way. As soon as the iron has come to nature it is converted into balls 
or b'ooms in a way we'l understood and ly practised. The puddler 
then takes one of these ba'is and p'aces it in the forging hearth before men- 
tioned, which is maintained at a high ternperature by the heated air and pro- 
ducts of combustion proceeding from a fire previously made on the grate. The 
anvi is then introduced, and the steam hammer is caused to strike and flatten 
the ball thus introduced. The puddler then brings another bal!, which is placed 
close to the first and welded to it, and other balls are introduced and welded to 
the first two, unti! a mass of the required size is produced, when the anvil is 
withdrawn, and the mass is pushed out of the forging hearth, through the 
opening provided for the introduction of the anvil, on to a suitable truck or 
other contrivance, and is then taken away to be rolied, hammered, or other- 
wise dealt with. 

2178. J. MAnson, Norwood, “ Swimming apparatus.”"—Dated 9th July, 1°68 

This apparatus consists mainly of a flexible blade or surface, shaped like 
the tail of a fish This blade is carried on the end of a longitudinal beam, bar, 
or tube, the opposite end of which is connected to a belt to be passed round 
the waist or body. A cross beam, bar, or tube is jointed to the longitudinal beam, 
and the ends of this cross beam carry suitable appliances for securing the feet 
thereto; lead from the ends of the cross beam to the outer end of the longi- 
tudinal beam near the blade.— Not proceeded with. 

2181. W. R. Astwaxp, Sunderland, “ Tube joints.” — Dated 9th July, 1868. 

This invention consists in making ferules or short tubes of compressed paper, 
for the ends of the tubes, and, say, surface condensers, and fixing the paper so 
as to form a tight joint between the plate and the condenser tube. 

2182. T. WortH, Rochdale, “ Ra s."’—Dated 9th July, 1868. 

This invention consists firstly, in a method of dispensing with turn-tables, 
for which purpose the patentee pro to lay rails in a curve leading from 
one line to another; when, therefore, the engine is run round the curve it 
becomes reversed upon the otherline without the use of a turn table. Secondly, 
in a method of dispensing with chains. For this purpose longitudinal metallic 
8) are employed, and the rail is rivetted or bolted thereon. The longi- 
tudinal sleepers are formed with or without vertical flanges, bolted together 
to form a continuous length, and cross bars are adapted from right to left 

rail, by which means the rails are kept at correct distances apart. Or 
instead of bolting or rivetting the rails to the longitudinal sleeper, they are 
formed in one piece, 
2186. E. T. Hucues, Chancery-lane, London, *‘ Wood pavement.”—A com- 

munication. — Dated 10th July, 1468. 

The patentee employs two sets of blocks, or a set of blocks and strips. One 
set of blocks forms, when the pavement is completed, the wooden surface of the 
pavement, and the other, or auxiliary set of blocks, forms no part of the 
wooden surface of the pavement, but determines the size of the groove or 
channel way between the principal blocks, which is afterwards to be filled with 
broken stone, gravel and tar. 

2187. C. E. Brooman, Fleet-street, London, “Cutting and utilising old 
rails.” —A communication.—Dated 10th July, 1868. 

The rails are cut longitudinally about the middle of the web connecting the 
head and the bottom, or the two heads in the case of double-headed rails. 
—_ is effected by guillotine shears in the manner described.—Not proceeded 

















2188. G. Davins, Lincoln’s-inn, London, “ Filling spaces between floorings,”— 
A communication .— 10th July, 1868. 
This invention consists of hollow filling pieces of peculiar form made of 
brick earth pressed into moulds and dried in the air without burning. These 
are placed between the iron beams or joists of the flooring or ceiling.— Not 


191, F. R.A. Grovan, Isle of Wight, “Fishing ship’ anchors.” —Dated 10th 


The patentee adapts to one of the arms of the anchor a ring which is 
capable of sliding or varying its position along the arm of the anchor from the 
crown to the palm. if desired, be hinged or jointed so that it 

if required, and to it is attached a light 


for 
fixing the anchor.— Not proceeded with. 
| 2196. T. Kia, Spitalfields, ;* Bungs.”—Dated 11th July, 1868. 


| Aringis screwed into the ordinary ole of the cask until the flangerests 
the surface ; screws or rivets may be inserted into these holes 
| a ee ae eae diameter of the internal 
' screw a recess is in the 


oer oid: eek wie 
| face of it. The inner ring, which is sometimes made solid, is with a 
| thread or screw on its external surface, and a fi at 
| slightly less than that of the recess formed in 


ponding 
a groove a ring of india-rubber or other suitable substance is 


oF. 2 D. ~~ Kentigh Town, London, “ Tools for cutting rock.” —Dated 
This invention consists of a c’ the cutting edge of which is curvilinear, 
| or of the nature of a bevel towards the hollow or concave side and 
| straight down the back or convex side, the object of which is to cause the 
chisel to cut grooves or slots in the rock either ix situ, or when detached 
from its bed. The machine to which the tool is attached consists of a bed 
| with slides resembling a lathe bed, so constructed that the chisel when in 
operation may be moved the whole ——_ of the intended groove to be cut, 
| and as close as possible to one side of the bed. 
2200. H. Garsipe, Manchester, “ Siles.”—Dated 11th July, 1868. 

The cutting tool is held at the lower extremity of a ram, which slides 
| freely in guides attached to or ft part of the framing, and to which 
Tam a reciprocating motion is given by combined action of a cam on the 
driving shaft, which lifts the ram and a spring, which reacts and gives the 
necessary blow. The feed motien for spacing the teeth consists of a guide 
screw working in bearings at the ends of the bed, actuated by a ratchet- 
wheel and pawl, and engaging with a clasp nut attached to the slide.—Not 
proceeded with. 
ae Epwanps, Baker-street, London, ‘‘ Photography.”—Dated 13th July, 


This invention consists in rendering gelatine, &c., insoluble by the use of 
ammonia-alum, iron-alum, and other substances containing similar pro; . 
80 that photographs may be taken and fixed on the gelatine so pre: . 
ag cana and 8. Jupp, Gravesend, “Comb syringe.” —Dated 13th 

y, 

The syringe, of india-rubber, or ‘some other elastic material, is connected 
by a screw piece and a comb which has a hollow back ; small holes are pierced 
through the teeth or between the same, as occasion may require, into the 
hollow back. The syringe, when filled with oil, dye, hair wash, or whatever 
material desired to be used, is connected with the comb by means of the 
screw, and together form one article, 

“a h B. Pvesuest, Bedford-square, London, *‘ Printing.” —Dated 13th 
y; a 

The apparatus in this invention consists of a spring cylinder fitted to 
rotate on a fixed axis carried on a frame provided with a handle. Around 
the circumference of this spring cylinder is placed a strip of india-rubber or 
other material on which are formed the letters or design to be marked or 
oe An adjustable inking roller is mounted in bearings on the frame in 

ntof the printing cylinder, against which it is caused to bear by the aid of 
Springs attached to the ble axis of the printing roller. On either end of 
the printing cylinder is raised an india-rubber band or rim, against which the 
inking roller bears in rotating as well as against the or design on the 
cylinder, so as to insure an uniform pressure. When in use the printing 
cylinder is once over the surface to be marked so as to coil its spring, 
its revolution producing the desired impression, during which time the 
inking roller maintains a cunstant supply of ink to the type. The apparatus 
is then removed from the material, the cylinder returns to its normal 
position by the uncoiling of the spring attached to its axis. A = is pro- 
vided on the cylinder, which comes in contact with the frame and limits the 
motion te one revolution in either direction. The inking roller consists of a 
hollow perforated cylinder covered with flannel felt, or other suitable cylinder. 
Thisis filled with ink through an opening at one end. The ink passing —— 
the ‘perforations permeates the flannel, and as the roller is rotated by the 
motion of the printing cylinder, against which it bears, the type on the latter 
are kept continually supplied with ink. The india-rubber type may be 
ee ee from the printing cylinder and another substituted when 
required. 


—~ 2S Muwro and W. B Apamson, Glasgow, “ Tools.” —Dated 13th July, 
3. 


This invention relates to the application of chilled cast-iron as the material 
of which tools are made, such as are for cutting, dressing, or finishing 
wood, metal, minerals, and fibrous substances, as well as for digging or cul- 
paste ae land, including also hammers, picks, as well as tools of abrasion and 
penetration, 


wet im Muwro and W. B. Apamson, Glasgow, “ Iron."—Dated 13th July, 
468, 





This invention consists as follows: — Chillsof the shape required for thearticles 
to be produced are provided, and molten crude iron or molten pig iron is run 
into the chills As soon as solidified, and for the purpose of making the 
material very hard and dense, the casting may be taken from the chill and 
cooled in water or otherwise, or it may be allowed to remain in the chills for a 
period, or the chills may be surrounded with. or cooled by water. In place 
of forming the chill castings of absolutely crude iron, the iron before being 
cast may be partly refined by blowing atm ic air into its mass, or by 
placing compounds of oxygen into the vessel or furnace wherein it is 
refined. It is to be clearly understood that the chills may be made of the 
finished shape of the articles to be produced, or they may be different from 
the finished shape, and the castings made therein may be afterwards altered 
to the finished shape. The chilled castings are afterwards annealed or tem- 
pered, thus producing a material po ing many of the properties of wrought, 
forged, or malleab'e iron, but avoiding the costly manufacture of iron now in 
use. The treatment hereinbefore set forth is especially applicabe to the 
construction of such articles as glyers for ae mach , buckles, stirrup 
irons, and light articles used in the arts and manufactures, which have hitherto 
been constructed of wrought iron or forged of steel. 

2209. G. G. W. and J. Betsgman, Pentonville, London, “ Book Slides.” —Dated 
13th July, 1868. 

To each of the slides a toothed rack is connected, which take into and re- 
ceive motion from the opposite sides of a toothed wheel, mounted on a shaft 
or axis, to the outer end of which a knob is fixed. This shaft or axis is acted 
upon by a spring, so as to keep the toothed wheel in gear with the racks. but 
when it is desired to allow the springs to act, the knob is pressed so as to throw 
the toothed wheel out of gear with the racks. A ratchet wheel and a catch, or 
other suitable means, are employed to retain the slides in any position to which 
they have been caused to travel. 


2210. W. R. Lake, Chancery-lane, London, “ Permanent way.”—A communica- 
tion.—Dated 14th July, 1868. 

This invention consists in the employment of ground plates of rolled iron, 
resting on a gravel bed, to which plates the rails are fastened. This can be 
done before leaving the rolling mill, or after the plates are in position Cross 
pieces of iron rod are connected with thetop rails by screw nuts and an ordinary 
fish plate, where the rails join. 

2215, E. F. Krrrog, Stratford, ‘‘ Fish-slice.”— Dated 14th July, 186%. 

The slice is formed in severa! one of which is fixed to the handle, 
whilst the others are connected to the fixed portion of the slice by pin or other 
suitable joints. The movable parts are connected by links or connecting rods 
to aring or slide capable of being moved to and fro along the handle of the 

proceeded with. 





slice.—Not e 
ate and J. Brapsnrook, Dalston, “ Bookbinding.”—Dated \4th July, 
1 


This invention relates to a machine for effecting the operation technically 
called “ rounding,” by forming the book round at the back, a process hitherto 
only accomplished by hand labour by a process of hammering. The machine 
consists of a ble vice posed of two jaws, in which the books to be 
operated upon are securely held by their fore edges. The jawsare secured to 
a table; this table is provided on its underside with V’s, and is capable of 
being moved backwards and forwards on fixed horizontal guides of corre- 
sponding form. A reci motion is communicated to the table by an 
adjustable crank on the back of a large bevel wheel, which is connected by a 
rod to a similar pin on the underside of the table. The Second consists 
of an improved method of impressing the covers of books, technically called 
** backing,” and consists of a blocking press, having a rising block on which 
the book or cover to be operated upon is placed, and is worked by a knuckle 
ae actuated by a cam through a connecting-rod. When the knuckle joint 

8 straightened the bottom bed will be raised so as to give the im: ‘ion. 
The Third of the invention relates to a machine for trimming = 
of books. machine is provided with a es ee, knife. e 
books are placed on the table, provided on its under side with V ed which 
travel on rails, which may be of any convenient , and have V grooves 
made therein. Any number of books may be on. the table, and 

means of a screw clamp. When thus secured they may be carried 
forward against the circular knife, which trims or cuts the edges. The books 
when trimmed are taken off on the other side of the cutter by an attendant, 
who then places on the table another lot of books, and when these latter are 
secured by the clamp he reverses the action of the dri gear, and the table 
will be moved back. and the books thereby carried against the circular knife 
as before, and be cut. 
2223. J. Tuomrson and J. G, Inenam, Hoxton, ‘' Feeding-bottle caps.” —Dated 

14th July, 1868. 

The cap is formed of india-rubber, moulded and vulcanised, so that it 
will slip over and fit closely against the mouth of the bottle. In the centre of 
the top a hole is formed through which is to be led the flexible suction tube. 
A number of fine perforations, composed of three short straight slits radiating 
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a thus, Y, are formed through the cap to allow of air entering the 
bay ey wn therefrom. b 
2224. L. Hawnant and N. A. Ausertin, Cheapside, London, ‘‘ Door plates.”— 


Dated © , 1868. 
oben consist a thin sheet of metal and cutting the 
instrument, 


4th July, 1868. 

This invention consists in making a long pattern in wood or other material 
with several separate letters thereon placed at distances asunder, for the pur- 
pose hereafter 5 is made in the form of a long trough, 
which, when cast, is placed in a planing machine, and the sides planed true 
and to a gauge; this done, the casi is cut crosswise by a circular saw, so 
as to separate the letters, which are ready to be set up by the printer, 
each piece being, as near as may be, of the same size, so that when set up 
they may present a flush surface.—Not proceeded with. 

2228. C. De Bencve and J.C. Happan, Westminster, “ Safes.”—Dated 15th 


July, 1868. 

et pr prised by the i ion is constructing strong 
of thick iron or stee) plates, so fashioned and relatively disp as that with 
or without the ———— iron flanged pan he lene =< 
separate douels or ton een plates, so as to a pport 
fr without or with the ones aa gee A 7 

the simple bolting or kee e " 

form of the hs ‘be rectangular in either 
direction across the plan, circular, or elliptical. The several parts may be 
built up in their intended t position, and, if desir.d, within or be 
afterwards surrounded by brickwork, masonry, or concrete, whereby the same 
may be rendered fireproof, and also additionally secure against the attempts 
of burglars. 
2243. W. R. Lax, Chancery-lane, London, “ Straw cutter.” —A communication. 

—Datled 16th July, 1868. 

This invention consists in the iar combination of a cutting blade or 
knife with two handles, one of which is formed or fixed at the extremity of a 
rod or stem which carries the knife, while the other handle projects at right 
angles from the said rod. 

2229, W. Hotuineworrn and H, Hatsreap, Bradford, *‘ Supplying Gas.” — 
Dated 15th July, 1868. 

A vessel is constructed to screw upon the end of the supply pipe and of street 
lamps; it is set in a vertica! position, and a pipe projects into the vessel so as 
to form an annular space or reservoir for ho'ding mercury. A cap is formed 
with a cavity or projecting rim to enter the space and sink into the mercury, 
in which the cap will float. The nipple or gas burner is fixed upon the top 
of this cap.— Not proceeded with, 

2231. R. Caampertain, Zaton-square, London, ‘‘ Mortising chisel.””—A com- 
munication.—Dated \5th July, 1868. 

The tool is formed with two side lips, bevelled at anangle of about 45 des. 

ds. The 








BIRMINGHAM AT WORK 
(From our own Correspondent. ) 
‘*BruMMAGEN buttons” have for 
chef deuvre of local industry. They Z 
courtier and cottager these hundred years, and their fame has 
grown with the growth of civilisation all 
strangely is 
nufacture whose history is so little known, and upon the 
of which so little information has been i 
Perhaps as good an authority as we have 
of button-making is Mr. John P. Turner, a Bi 
turer, who has ransacked old comedies 


the fourteenth century, buttons of gold and silver were 
worn, not for use but for mere ornament, as in all the paint- 
ings of the time they are depicted on garments without 
button-holes. In the reign of William and Mary a protective duty 
of 40s. per dozen was imposed upon imported “ covered 


James's Chronicle, “ aped their betters in the wearing o! 
of gold buttons, and loops, high garteres, shoes, overgrown hats, 
&ec.” Afew years following, the fashionable evening dress for 
entlemen was “an exceedingly long tail-coat, having very large 
uttons, buttoned at the knee, and tied with bunches of ribbons.” 
Mr. F. W. Fairholt, F.S.A., quotesthe following lines from a satire 
on this extravagant button-wearing in England “in imitation of 
French foppery :"— 
“* Next then the slouching sleeve and our large button, 
d now our coats flanked broad like shoulder-mutton, 
Faced with fine colours, scarlet, green, and sky, 
With sleeves so large they ll give us wings to fly, 
Next year I hope they’ll cover nails and all, 
And every button, like a tennis ball.’ 
This has been well called the Augustan Age of button-making. 
Of the introduction of this craft into Birmingham there is com- 
paratively little known. Mr. Baddeley, who retired from busi- 
ness in 1739, is the earliest name on record. In 1756 John 
Taylor, a button-maker here, filled the office of High Sheriff of 
Warwickshire. Mr. Taylor, it is said, produced £800 worth of 
buttons weekly. About this time also Matthew Boulton, the re- 
d engineer, made buttons at the Soho Works, some of which 





with the face of the chisel, the lips are dovetailed, inwards and up 

side lips, which are also bevelled sufficiently to clean the sides of the mortise, 
project about the one-eighth of an inch below the edge of the main bevel. — Not 
proceeded with. 


2234. T. Coox, Old Kent-road, London, “Oil presses."—Dated 15th July, 
1868. 


This invention consists of a deep but narrow box with strainers the entire 
width and depth of which is only width of the sake after com ion. To the 
bottom of the box asliding or false bottom is arranged so as to be easily removed, 
After the seed or other oi! yielding substance has been sufficient'y compressed 
to allow the compressed residuary matters or cake to be forced by steam power 
out of the box into a receptabie below.— Not proceeded with. 





SoutH KEnsineton MusguM.—Visitors during the week ending 
13th February, 1869.—On Monday, Tuesday, and Saturday, free, 
from 10 am. to 10 p.m., Museum, 13,380; Meyrick and other 

eries, 2305; on Wednesday, Thursday, and Friday (admission 

.), from 10 a.m. till 4 p.m., Museum, 1748; Meyrick and other 
galleries, 240; total, 17,673. Average of corresponding week in 
former years, 10,489, Total from the opening of the Museum, 

430. 


"ENGLISH EQUIVALENTS.—The question of the uniformity of 
money, weights, and measures has been a favourite subject of 
discussion among statists, But without waiting for the identifi- 
cation of the coinage and quantities of the world, it will be suffi- 
cient for the purposes of trade and commerce between foreign 
countries and the United Kingdom if, in addition to the values 
and quantities of money, weights, and measures of different 
eountries, a table of the English equivalents is also furnished. 
These equivalents are published in the returns of the Board of 
Trade, and as the results are of great practical utility, there 
needs no further apology for {their publication in our columns. 
The equivalents for Russia are as follows:—The silver rouble, 
3s. 2d., the berkowitz, 3601b. avoirdupois; the pood, 36 lb. 
avoirdupois; the chetvert, 5°77 imperial bushels; the oxhuft, 
584 wine gallons ; the anker, 9} wine gallons; the vedro, 2} im- 
perial ; the arsheen, 28 inches ; the desiatine, 2702 English 
acres; the ship last, 2 tons; and the verste, 1166% yards. In 
Sweden the rix dollar mynt, 1s. 14d. (18 = £1) ; the ort, 16 grains 
troy ; the oz., 405 grains troy ; the centner, 112°06 lb. avoirdupois ; 
the d, or pound, commercial weight 0°936 lb. avoirdupois, 
metal weight 0°747 lb. avoirdupois ; lispund of 20 skilpunds, com- 
mercial 187 lb. avoidupois, about 6 to the cwt., metal 14°9 lb. avoir- 
dupois about 74 to the cwt.; skeppund of 20 lispunds, com- 
mercial 3741b. metal 398 lb., miners 332 lb. ; skeppund of 26 
lispunds, raw iron 558 lb.; new Sweedish last, about 34 tons ; 
tunna of corn, 44 imperial bushels ; tunna of other agricultural 
produce 4 bn ary bushels; tunna of salt, 4} imperial bushels ; 

4 imperial bushels; kanna, 46 imperial pints ; 
ell, 23°4 inches; foot, 11°7 English cubic inches; cubic 
foot, 6°30 tons; milé, 6°6 English miles. In France the 
franc, 25 to £1 sterling;.the gramme, 15°434 grains troy ; 

2°20 lb. avoirdupois; quintal métrique 220\b. 

avoirdupois ; tonneau, 22001b. avoirdupois ; litre, liquid measure, 
0°22 imperial gallon ; hectolitre, liquid 22 imperial gallons, dry 
2°75 imperial bushels ; metre, 3°28 feet, or 39°37 inches; kilo- 
metre, 1093 yards; metre cube, 35°31 cubic feet; hectare 2°47 
acres: kilometre carré, 0386 square.mile. In Norway, the 
ie rix dollar, 4s. 6d.; the pound, 1‘lb. avoirdupois; this 

d, 176ib. avoirdupois ; skeppund, 352°321b. avoirdupois ; 
commercial last, 2 tons; ténder of grain, salt, &c., 3°8 imperial 
bushels ; ténder of coal, 3°7 imperial bushels ; potter, 1‘7 imperial 
int; voger, 39°64lb. avoirdupois. In Denmark, the rix bank 
lar, 2s. 3d.; the lod, 227 grains troy; pound, 1°101 avoir- 
dupois; ship last, 2 tons; toénder, or barrel of grain, salt, 
&c., 3°8 imperial bushels; tinder, or barrel of coal, 4°7 
im bushels ; foot, 1°03 English feet; viertel, 1‘7 imperial 
In Belgium, the franc, 25 to £1 sterling ; the kilogramme, 

‘201b. avoirdupois; tonneau, 22U01b. avoirdupois; hectare, 
2°47 acres ; hectolitre, dry 2°75 imperial bushels, liquid 22 imperial 

lous ; metre, 3°28 feet ; metre cube, 35°31 cubic feet; kilometre, 

093 yards. . In Spain the real vellon, 100 equal £1 sterling ; the 

me, litre, ki and metre cube are the same in 
equivalents as for France ; the resma equals the English 





ream. InP the mil reis, 54d. ; the libra, 1°0121b. avoir- 
dupois * the ude of Lisbon, 3°7 imperial gallons; the 
poe en he bet aris TE gag Nae 
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thaler equals 30 silver —that is, 3s. ; the centner, 


the eq 
110}1b. avoirdupois; mark, 3608 grains troy, about 74 oz. ; 
ship about 2° tons;” last of’ grain, about 11 "ictpon 
quarters; last of salt, 3°343 lb. avoirdupois ; scheffel, 14 imperi 
German mile, 4 three-fifths miles ; 60 


bushel ; e, 

pieces; tonne weight, 22701b. avoirdupois; tonne measure 
6 bushels ; loth, troy ; morgen, 0°65 acre ; eimer, 
6b In Italy the 25 to £1 3 the ki e, 
litre, and hectolitre are the same in equivalents as for 
In Greece the drachme equals :8}d.,- or 28° £1 
; the oke, ‘2°80 lb. avoirdupois ; cantar,*123°20 Ib. avoir- 
‘ ; livre, ‘1°05 Ib. avoirdupois; baril” (wine), 16°33 im- 

; kilo, 0°114 im uarter ; 





were inlaid with steel and sold at 140 guineas gross. The 
inventor of papier maché—Mr. Clay — made aA of this 
material in 1788. Mr. Turner says: ‘In our grandfather's days 
the business of button-making was comparatively much more im- 
portant than now, for other lines of industry have enormously in- 
creased around us, while the button trade from various causes 
can scarcely be said to maintain its ground. The fashions 
then in vogue--when gentlemen wore gilt buttons on 
their coats, ves and leggings—when for ladies even 
and children me buttons were often preferred to those 
from woven materials—when the varieties were fewer and 
the demand steadier—when foreign competition, y through 
protective duties and partly from the lack of that development of 
the manufacture abroad which has since so enormously progressed— 
were all in favour of our *‘ Brummagem buttons,” no wonder that 
the trade flourished in a way it cannot be expected now to do. 
Times have changed. The gentlemen of Victorian England wear 
the quietest possible buttons, and as few of them as is consistent 
with decency and convenience. All duties on buttons have been 
swept away under Sir Robert Peel. The foreigner enjoys here an 
open market, and where he can make cheaper and better has in 
so far depressed the home manufacture. No matter so long as 
the nation benefits and the great principles of free trade are pro- 
moted. All we hope is that other nations will be equally liberal 
and sae, and thus make the whole world a free market for all 
people. 

The button trade oT to have been revolutionised by the in- 
troduction of ‘‘covered” buttons in lieu of gilt. Mr. B. Sanders 
was the first to introduce a covered button with an iron shank, and 
his son improved on the invention by bringing out the flexible 
shank. In 1837 Mr. William Elliott patented the fancy silk button 
with a centred pattern, which was followed by Mr. John Chatwin’s 
“corded edge button.” Mr. Humphrey Jeffries invented in 1841 
his well-known “‘ three-fold linen button,” which in the hands of 
several makers has had an enormous sale. One firm, in 1864, con- 
sumed in this article alone 63,000 yards of cloth and thirty-four 
tons of metal, and the manufacture employed over 250 workpeople. 
“ Hoof-button” making next followed, but this has since been 
absorbed by French competition, and only a ment of the once 
prosperous industry now lingers at Halesowen. The vegetable ivory, 
or ‘‘corozo nut ” button, is the most recent introduction the trade 
has seen. The nuts from which these buttons are made are im- 
ported from South America, They grow in clusters on trees 
resembling the palm, but not so lofty or so large. At the present 
time probably sixteen tons, worth £30 per ton, of these nuts are 
cut up into buttons in Birmingham, and 700 hands are em- 
ployed ix their manufacture. 

The two great “staples” of this industry are metal and pearl 
buttons, The former include all uniform buttons—military, 
naval, and livery —also gilt, plated, chased, enamelled, or pierced 
buttons, for miscellaneous uses. A leading manufacturer states: 
“The gilt buttons of our grandfathers’ days were gilt by the old 
quicksilver process, which, for plain and solid articles of that 

ter, was much more durable and satisfactory than the 
modern electro-gilding eee ys which, however excellent for many 
articles, has been considered by the trade to have materially aided 
in driving out the old gilt button. The button that went out 
gilded by the new process soon tarnished; public confidence was 
shaken, and the inferiority of the goods probably exercised an 
important influence in depressing the oid trade, which dates from 
1840. Some years later the employers and artisans intereste: 
appointed a deputation to wait upon the late Prince Consort, in 
order to induce him to p te the restoration of a dying fashion 
by himself wearing fancy gilt buttons. The Prince graciously 
received the deputation, but failed in this instance to be a leader 
in the world of fashion.” 

Among the firms engaged in metal buttons in Birmingham 
Hammond, Turner and Sons (uniform buttons), and Smith and 
Wright for large military contracts have the pre-eminence. Mr. 
J. 8. Wright, a prominent member of the ingham Chamber 
of Commerce, estimates that the consumption of metal in the 
button trade of this town is twelve tons per week. 

Pearl buttons have always been an important branch of the 
trade, although, owing to the extreme delicacy and beauty of the 
material, no elaborate machi has yet been employed in the 
manufacture of these articles. The white-edged Macassar shells-- 

up in the Indian seas—are also used largely in the trade, 
and are valued in Birmingham at £150 per ton. The yellow-edged 
Manilla shells are £120 per ton; while the *‘ Alexandria” shells 
found in the Persian Gulf vary from £30 to £80 per ton. The 
“ Panama” shell is the poorest in quality, and isvalued by 
Birmingham button makers at £20 to £30 per ton. The 1 
button trade is in the hands of a great number of small ers. 
The artisans engaged in this branch are estimated at 2000, and 
two tons of best, and twenty tons of commoner shells, are cut up 


every week. : 

Bone,‘ wood, glass, and porcelain buttons are also made in infi- 
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| Vegetable ivory ditto, 700; Miscellaneous ditto, 600 ; Total 6000. 


The most extensive factory is that of Mr. William Aston, Princip, 


who about 800, Next in importance rank the well- 
es! tof Messrs. Dain, Watts, and Manton ; Ham- 
mond, Turner and Sons; Collis; Deykin; Lund; Jennens; and 
Smith and bin ge all of whom employ a good many outworkers. 

(St. Paul’s-square), does a large trade in tancy 


Birmingham button makers have for some time experienced 
considerable competition on the part of rivals in France, Germany, 
and the United States. Much, however, has been done in Birming- 
ham to cheapen the cost of production, by an extensive application 

machinery to the manufacture of these useful and not unim- 
portant items of loca] industry. 


THE JRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


( From our own Correspondent. ) 

FuovisHep Iron: Increasing Dulness: Ironmasters’ at the 
Birmingham and Wolverhampton Mectings : Thin Droop- 
ing: Galvanised Goods — Taz NorTHean or Evrope Taave : 
Delayed—Prices: Receding—Inpian TRaDE: Bombay Report— 
Pic [ron : Small Consumption: Prices—Furnaces Comine In 
—Furnaces Going Our—Mr. W. O. Foster—CoaL: Dull— 
TrabeE INSOLVENCIES: The French Company : Mr. George Beard 
—HaARDWARES : Quietude—RalLway SPIKES, AND’ THE PRIcEs 
TAKEN -- CHAINS AND ANCHORS: Little Doing — Naits: Time 
Worked : Workmen's Fears — WOLVERHAMPTON CHAMBER OF 
COMMERCE ON StaTE OF TRADE—WORKSHOPS AND Factorizs 
Acts: Necessity for Assimi/ation THe EXHIBITION: Meetings 
amongst Manufacturers: What is Wanted-—-THe COLLIEKY 
Boiter Exp.osion : Old Boilers. 

THE slight improvement in the iron trade of South Staffordshire, 

which a few masters thought they perceived last week, is not now 

perceivable. On ’Change in Birmingham on Thursday (yesterday), 
and in Wolverhampton on the day before, the substance of the 
reports was that trade has not been duller at any time in the past 
eight weeks. The district through there is scarcely more than 
half as much work being done now as was the case three months 
ago. This is placed beyond unto by the information received 
from the carriers in respect alike of the quantity of raw iron 
brought into the district, and that of the manufactured article 
taken out of it. As a result, scarcely more than half time is 
being worked. At some establishments mills are standing a fort- 
night together, and at others work is not resumed till Tuesday 
night and Wednesday morning. Wherever there are good orders 
in hand they were all received before the middle of December. 

The current requirements are all for very small quantities, and in 

the cases in which there are not specifications of old date in the 

mills the order books are cleared at the end of the week. This 
is a state of things decidedly unusual. 

The large demand which some time ago was experienced for thin 
sheets had subsided ; and certain establishments, where this de- 
scription of iron isa setae are bare. The heavier sheets are in 
still tolerably good d d for galvanising uses; and the other 
kinds, consumed, principally in the varied manufactories in this 
part of the kingdom, are in fair request. 

But for the consumption at our own doors we should be in a sad 

light. Masters are beginning to fear that after all we shall not 
it so good a trade throughout the spring and summer as was at 
one time anticipated. This is a period at which orders should be- 
gin to arrive on account of the North of Europe and Canadian 
sry but the anticipated ificati are at present with- 

eld. 

Prices are decidedly in favour of buyers, but often where 
the quotations are low, firms are not much better off than where 
higher rates are demanded. 

The Indian reports are less satisfactory than could be desired. 
They show that there is but little demand for iron in that market. 
From Bombay the report is: bars dull and neglected; rods dull, 
with heavy stocks; hoops quiet and in little demand, and sheets 
neglected. The stocks are heavy in most of these kinds, and 
prices weakening slightly. The various descriptions of steel in 
the same market are but little better. 

Pig iron is dull of sale. Prices are quoted as under:—Hot blast 
(all mine) iron from £3 10s, to £3 15s., and cold blast from £4 ds. 
to £4 10s.; hydrate pigs from £3 10s, to £4 per ton, according to 
the brand, and mine pigs deteriorated by cinder from £2 15s. to 
£2 17s. 6d. per ton. 

There is very little difference in the quantity of pigs being made 
in this district, for if: they are not being consumed they are being 
stacked. One of the oldest firms in South Staffordshire, who have 
not lately been doing much, have just set on one of two furnaces 
which they have had standing for some nine years. The firm is that 
of Messrs. William Baldwin and Co., of Bilston, and the plant is 
known as the Bovereaux furnaces. The proprietors are wealthy 
men, and have a considerable stock of native mineral at their 
works obtained from their own mines, and have plenty more 
within reach. Two of the Shropshire furnaces of Mr. W. O. 
Foster, late M.P. for South Staffordshire—respecting whom, b 
the way, there is a report that he is about to be made a peer wit 
a title derived from the estate which he has lately purchased at 
Bridgnorth—will, it is expected, be off for at least two months. 
This bas resulted from an accident at one of the pair, caused by 
the wearing out of the lifting machinery that has been in operation 
some twenty years. 

Coal is dull in demand, and there is much partially employed 
labour at the pits. 

The meeting of the creditors of the French Iron Company at 
Wellington showed unsecured liabilities of £25,000, and secured (by 
mortgage of the works, &c.) £22,700. An assignment to a com- 
mittee of creditors, who will act as assignees, was determined 
upon. 

Mr. George Beard, who, after his failure at the Regent Works, 
Bilston, carried on the Cape Works, near to Birmingham, has 
again succumbed. He had unfortunately trusted a wire-making 
firm in Birmingham, whose failure was some time ago announced, 
to too large an extent, and had therefore to fall with them. He 
supplied them with billets on terms which, if they could have 
been realised, would secure him a good profit. 

The hardware trades are sympathising with the iron trade, but 
they are less inactive. At the same time there are establishments 
at which the slackness is conspicuous, and where the demand com- 
pares unfavourably with that of last yearat this time. This is the 
case especially at some of the foundries; nevertheless, there are 
instances in which some first-class machinery is in good request. 
The tin-plate workers are getting slack. The japanners are quiet 
as yet, but the best lock-makers are fairly occupied. 

There is a little better demand for railway fastenings in instances 
in which there was slackness a week ago. The improvement, 
however, is due more to the hunting-up of orders and a little 
iving way in the prices than to much improvement in demand. 
ery low prices have recently been taken in this part of the king- 
dom for spikes. A contract for delivery in the district was 
accepted at £6 15s.; notwithstanding that competitors say that the 
iron cannot be got at less than £6 5s., and the must cost half- 
a-crown to every ton of goods. 

Chains and anchors are dull ; but some nails are in proportion- 

ately better request.. As compared, however, with a few weeks 

ago, nails generally are in,less demand. Four days a week are 
more than sufficient to supply the prevailing consumption in most 
cases, and. where jfive,fdays are worked goods are being stocked. 

Still the leading, makers are averse to bring down prices. The 

workpeople, however, are fearing a drop with a consequent reduc- 

tion in w 
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ages. 
The state of the trade of this district, as summarised by the 
Wolverhampton Chamber of © in the annual report of 
that body, presented at its meeting held on Tuesday last, is that it 
has been steady throughout the year, and, if anyching, gradually 
improving. The purchasing power of some of our best customers 
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has been for a time diminished by the low 
and the events of 1866 still leave their mar 
The harvest, ple aig for wheat—was 
deficient, and the workmen in the iron trade 
a reduction of wages, which for a short time 
in spite of these drawbacks, the continuance o 
omen intigeley of all ‘ ae have enabled us 
a little slow, but we may ho e 
The necessity for the actiodistion at the Workshops and the 
Factory Acts continues to occupy much attention in this district, 
The Wolverhampton Chamber of Commerce are more than ever 
convinced of the desirableness of such an assimilation if the prin- 
ciples of the Factory Acts are to be applied to the hardware indus- 
tries. They, however, remark that ‘the yr eryeery to the two 
Pfr been hte! founded. It was eye + but little core 
ing ative interference existed in the large factories. It was 
foretold that inspection under local authorities would be wortliless. 
It was foretold that when ts would not be content with half- 
time wages, or when they wished weakly children to earn something 
they would keep them at work in a small shop, though forbidden 
to send them for shorter hours to a factory working in the same 


e.” 

The promoters of the South Staffordshire Exhibition are visiting 
those towns from which the applications for space by the manu- 
facturers have been few, There public meetings are held, and the 
advantages of the Exhibition dilated upon. The Exhibition is to 
differ very materially from any similar show hitherto held in the 
provinces ; but an increased number of manufacturers are wanted 
to take it up, in order that it may be as great a success as it should 
be. At all the meetings resolutions have been adopted approving 
the Exhibition as worthy of the support of the manufacturers, and 
pledging the meetings to promote it. The Fine Art Department 
is under the management of the Earl of Dartmouth. The localities 
which it is desired most to stimulate are understood to be those in 
which the best glass and saddlery goods chiefly are produced. The 
manufacturers who are least forward in sending contributions are 
those whose products in these branches do most credit to the dis- 
trict. The Earl of Lichfield and Earl Granville are to initiate the 
Exhibition in May. 

The inquest upon the one deceased in the case of the explosion 
of a boiler on the 26th ult. at the colliery of Mr. Alfred Kendrick, 
of Greet’s-green, terminated on Tuesday last with a verdict of 
‘Accidental Death.” The jury, at the same time, exonerated the 
proprietor (why ?) and his engineer, and wished the coroner to 
recommend the Home Secretary to take steps for the pei! 
of a Government inspector of boilers, The ronal r. E. B. 
Marten, the chief engineer of the Midland Boiler Inspection and 
Assurance Company, who had been employed by the coroner to 
make the official examination, was to the effect that the boiler 
exploded from frequent patching, which had made it incapable of 
bearing the usual working pressure. Mr, Marten remarked :— 
‘* It is too often supposed that patching a boiler restores it to its 
original strength; whereas this cannot be the case, however skil- 
fully it is done, as the new metal is often of a different texture to 
the old plate surrounding it, and expands and contracts in a 
different degree, causing strain bay the old work, and generally 
reducing the total strength of the boiler.” It is pce em | to 
learn that a second boiler, also much repaired, is to be replaced by 
@ new one, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


THE Iron TRADE: Jronmasters Steadily Receiving Orders: Ship- 
ments of Rails Prevented by the Heavy Gales: Something like 
Activity Witnessed at the Rail Millis: Orders on Hand Sufficient 
to Keep the Hands Engaged Fully Employed : Satisfactory Re- 
ports Received from the Leading Establishments: Fair Prospect 
of the Trade Attaining a Position Something like Former Acti- 
vity ; Additional Orders from New York Anticipated :; Consider- 
able Clearances about to be Made: Favourable Advices from 
India: Fair Inquiry from the Continental Markets : The Home 
Trade Slowly Improving: Orders for Plates Coming Slowly to 
Hand—TueE Pie Iron TraDE—THE Tin PLaTE TRADE—THE 
Sram Coa, TraDeE—TarF VALE Rattway Divipenps—Mon- 

*“\MOUTHSHIBE WaGON COoMPANY’S HALF-YEARLY MEETING— 
Petition TO WIND-UP SHACKLEFORD, FoRD, AND COMPANY. 

THe leading ironmasters in this district are steadily recei 

orders chiefly for New York and British America, and althoug 

the heavy gales which have lately bene have prevented so 
large a quantity of rails being forwarded to their place of destina- 
tion as anticipated, something like activity is being witnessed at 
the rail mills, makers of late having secured some good orders 
which, with those that will probably come to hand, afford full 
employment to the hands engaged for some time to come. The 
reports received from the leading ironmaking establishments 
characterise business as being in a healthy state, and as no retro- 
grade movement has taken place to check the improvement 
inaugurated with the new year, there is a fair prospect of the 
hopes then entertained of the trade gradually attaining a position 
something like its former activity being realised as the spring 
season advanced. Stocks in the hands of New York buyers are 
said to have b siderably reduced of late, and this is to 
some extent corroborated by the = increase of orders from 
that quarter. Last month the total shipments of rails to New 
York amounted to 5658 tons, which would, no doubt, have been 
considerably larger had not vessels been prevented from 
arriving at and leaving the local ports by the unfavourable 
state of the weather. Should the wind settle in a favourable 
quarter in the course of a few days, the clearances of railway iron 
will be something considerable, as large quantities are now 
awaiting shipment at the local ports, and several vessels are 
wanted to convey rails to New York, South America, British 

America, and to some parts of the south-west coast of America. 

The reopening of the northern ports is near at hand, and in the 

course of a fortnight or three weeks rails will commence to be 

shipped for the Muscovite empire, from which an increase of 
orders is shortly expected. Advices from India raise expectations 
of a speedy improvement in transactions with that patt of the 

British empire, all fears of a failure in the crops having been dis- 

pelled by the accustomed fall of rain, and a ly return to 

something like former activity in transactions is now looked 
forward to. From the continental markets there is a fair inquiry, 
sm tc wll inecounvd Arertass 60 Ube eposeletive hating tote 
tend to ness e ve feeling 8 ing 
up. The home trade is gradually, although but slowly, lapeoviay, 
and the fact that stocke are everywhere known to be low 
strengthens the belief entertained that an advance in prices will 
short y take place. ; 

Chere is an absence of animation in the demand for plates, 
orders coming but slowly to hand. There has been a slight Falling 
off in the demand for pigs, but prices are firmly adhered to. 
ae is a good demand for tinplates, and full list quotations are 


ti) 
Large quantities of steam coal have been shipped erage eon 
past week, but owing to the unsettled and boisterous state of the 
weather very few vessels have left the The princi; 
shipments have been for 
American ports. and aa 
have become considerably reduced, there 
nantities being shipped than has been 
close of the Abyssinian war. French houses 
the average quantity, and until stocks in 
become considerably reduced, sh 
increase to any material extent. T' 
continue to ship 1 
prietors, in consequence of the 
siderably re’u) ‘heir outputs, and the colliers are not 
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time will continue 
it is to be hoped 
and accept 
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com; ry winding-up of 

sly otkervioe known as 

y warsea Wagon Company (Limited). The 

petitioner is a clergyman, and it is understood that the proceed- 

Ing is a hostile one, and is not hr gear by the great majority of 

the shareholders. The company’s works are now in operation, 
and, it is said, returning a profit. 

In consequence of some misunderstanding between the trustees 
of the Pontypool Park estate and the Ebbw Vale Company, the 
latter have determined upon removing their staff from the Ponty- 
moile Works, and it is believed that the company will blow out 
the only furnace they have in blast at the Race Works, which are 
in close proximity to those at Pontymoile. The Great Western 
Railway Company also refuse to aceede to the demands of the 
trustees, and intend to remove their sheds ftom ae if 
the demand is still persisted in, which, if carried out, will 
undoubtedly ruin the trade of the town of Pontypool. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent, 


LiverPooL: Mr. E. R. Robson: Steam Tug Trial—Great 
NoRTHERN RalLway — Stockton WatTERWoRKS — Norrtu- 
Eastern District: Steel Manufacture: The Cleveland Iron 
Trade : Steam Shipbuilding: Tyne Steam-shipping Company, &c. 
—NortH-EasTERN RaILWAY—LEEDS CORPORATION WarTER- 
WORKS—LONDON AND NorTH-WESTERN Ratuway: The Run- 
corn Route—SMOKE AT BRADFORD- STATE OF TRADE: Sheffield. 


Mr. E. R. Rossow, architect and surveyor to the te po town 
council, has resigned his appointment. It is unders that Mr. 
Robson intends to remain in Liverpool and practise his professi 
On Friday a new steam tug named the Knight Commander, built 
by Messrs. W. C. Miller and Sons, Garston, and engined by Messrs. 
Faweett, Preston, and Co., was tested on the Mersey. The trial 
proved a satisfactory one. 

During the past half-year the Great Northern Railway Company 
renewed twenty of its engines, while 430 trucks were reconstructed 
on an enlarged and improved plan. These renewals were at the 
cost of revenue. The company is about to proceed with a branch 
from Wood Green to Enfield, about five miles in length, and also 
with an extension from Finchley to Barnet. 

At the last meeting of the kton Town Council, the Parlia- 
mentary Committee reported that estimates of the cost of water- 
works contemplated had been pr by Mr. Radford, Mr. J. 
Lawson, and Mr. F. R. Reid, as follows :—With l5in. pipes, 
£86,639, with an additional £11,000 for distribution ; with 12in. 
pipes, £79,000 ; the cost of distribution being the same. It was 
recommended that the Oakdale Beck reservoir should not be con- 
structed at present, as one at Cod Beck would be sufficient for all 

urposes for many years tocome. This would strike off £19,026, 
eaving the cost with 15in. pipes, including distribution, £78,613 ; 
with 12in. pipes, including distribution, £70,944. The annual re- 
venue was estimated at £5443, and the working expenses at £500 
per annum. 

Mr. B. Samuelson, M.P., has determined on commencing the 
manufacture of steel by the Martin process—or as it is sometimes 
termed, the Siemens-Martin process—on Tees-side. With this 
object he has leased the North Yorkshire Ironworks from Messrs. 
Richardson, Johnson, and Co., with a view to the manufacture 
there of steel rails; angles, plates, and sheets. Mr. Johnson 
will have the management of the entire works of the North York- 
shire Steel and Iron Company with which Mr. Samuelson is iden- 
tified. The number of furnaces in blast in the Cleveland district 
is 87, and there are 53 out of blast. The general tone of the 
Cleveland iron trade is steady, and an increased demand for rails 
is anticipated on continental as well as American account. Most 
of the leading firms of the north-eastern district are also doing 
more in boiler work, bridge work, and marine engines, while there 
is a prospect of an increased demand for pipes and railway castings. 
Under these circumstances it is not surprising that the weekly 
make of pig iron is on the increase in the Cleveland group ; 
in January the production was 94,000 tons, being an advance 
of 11,000 tons upon December, 1868. The stocks in makers’ 
hands had declined at the end of January to 51,000 tons. Messrs. 
Palmer, of Jarrow, are making satisfactory prog with two war 
vessels which they are building for the British home Government. 
Messrs. Leslie and Co. have eleven new vessels in various stages 
of progress, some of them of large size. Messrs. C. Mitchell and 
Co., who have recently extended their works at Low Walker, 
have seven large vessels on hand. Messrs. W. Richardson and Co. 
have launched a screw steamer for the Calcutta and China trade; 
the same firm has also two or three paddle steamers on hand on 
foreign account. The steam tug builders on the Tyne pit oon well 
employed. At Low Walker, Messrs. T. — Son are 
building an iron tug of 60-horse B tat and a wooden tug of 
40-horse power, both for Cardiff. ey huve also on hand an iron 

of he te power ios Southern Rugsia, hy Ahern i 
orders. e Steam Shipping pany pays its s ers 
10 per cent. for 1868. The company has alee a depreciation fund 
amounting to £17,481. Messrs. / and Oo, i 

rutting new engines into several screw steamers, some from the 
lyde and Liverpool. Messrs. Palmer 
Idaho, a large iron screw steamer, intended for the Liverpool and 
New York trade, and built for the Liverpool and Great Western 
Steam Shipping Company (Limited). The Idaho is 355ft. betweer 
rpendiculars, 43ft. broad, 30ft. deep, and 3000 tons burthen. 
rs. Leslie and Oo. also launched on Saturday an iron screw 
steamer of 700 tons. A new steam ferry, mag | Messrs. Hepple 
and Son for the river Tyne Commissioners, be put on the 
Shields station in about a fortnight. 
A provisional arrangement has been made for extending the time 
Com y's 
Gilling and Pickering company’s land 
Don is ed; the York and Doritaster line is 


Eee a y;, the Church Fenton and Mieke tine 
Tun over it as 











by the , and trains will te 
soon as the Leeds joint station and the extension 
line through Leeds sire completed; and the works on the Team 
Valley extension— Durham to Ferryhill—are advancing favourably 
At the last ng of the Leeds town the waterworks 

t they had ad for the supply of 

of apprcsionsel) 30in. dia- 
a from Swinsty reservoir, in 
burh, to Stubliouse Beck, near Eccup. 
been , abd the committee, after 
them, resolved to accep’. subject to the 
tenders of Messrs. Cochrane, Grove, 





and Co,, of Middlesborough, and. the Hale Beak Founiey Oem, 
pand (Limited), near Warrington. The committee therefor 
recommended the council to approve the tenders named, and 
enter into the necessary contracts, and to authorise the com- 
mittee to expend a sum not £120,000 in constructing the 
conduit from Swinsty to Stubhouse. Mr. Dixon, in moving that 
the report be ted, be geen that the eer had made his 
estimate for two lines of pipes for the whole distance, but inas- 
much as they would be able to utilise a conduit laid down some 
time since from Stubhouse to the ng station at Arthin 

a distance of about three and something like £17,000 
would in reality be saved out of the sum named. ‘The report of the 
committee was adopted in an amended form, 

Passenger trains will commence running in April over the 
London and North-Western Rail Company’s new line between 
Aston and Ditton, vid Runcorn. e distance between Liverpoo 
and all places south of Crewe is reduced by this new route te the 
extent of about nine miles. 

Various fines for smoke nuisances were imposed by the Bradford 
jam, amg on Friday. The town clerk stated that the loca 
authorities were determined that the Act on the subject should no 
remain a dead letter. 

The trade of Sheffield is considered to be improving, but some 
branches of local business still do not show a complete amount of 
activity. A fair amount of business is being done in almost all 
descriptions of railway matériel, and there has been rather more 
done in steel and iron both on home and export account. 


PRICES CURRENT OF METALS AND OILS, 
1868. 
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BrREAKFAST—A SvuccessFUL EXPERIMENT.—The Civil Servic 
Gazette has the following interesting remarks :—‘‘ There are very 
few simple articles of food which can boast so many valuable and 
important dietary properties as cocoa. While acting on the nerves 
as a gentle stimulant, it provides the body with some of the 
purest elements of nutrition, and at the same time corrects and in- 
ow the action of the digestive organs. The singular success 
which Mr. Epps attained by his homceopathic preparation of cocoa 
has never been surpassed by any experimentalist. By a thorow 
knowledge of the natural laws which govern the operations of di- 
gestion and nutrition, and bya careful application of the fine 

ies of well-selected cocoa, Mr. Epps provided our breaktast 
bles with a delicately flavoured beverage which may save us 
many heavy doctors’ bills.”—[Apvr.] 


THE MANUFACTURE OF WATCHES AND CiocKks.—A most interest- 
ing and instructive little work, ribing a 2 but with grea 
clearness, the rise and ig ge of watch and clock making, ha 
ust been published by Mr, J, W. Benson, of 25, Old Bond-street, 

; hee ge ry and the City Steam Factory, 58 and 60, 
Ludgate-hill, book, which is profusely illustrated, gives a 
full description of the various kinds of watches and clocks, with 
their prices, and no one shot without visiti 
fe aia toreoes meting ta f th a 

'y its aid persons residi of the om. 
India, or the colonies, are able to select for themselves the 
watch best adapted for their use, and have it sent to them wit 

rfect oer. Mr, Benson, who holds the a popataent to 
Prin of Wales, sends this pamphlet to any ss on receipt 
two postage stamps, and we cannot too set recommend it 
the notice of the intending .—[ADVT 
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MESSRS. R. AND 0. GOLDTHORP’S WIRE AND 
CARD WORKS, CLECKHEATON. 


ox, a town of about 7000 inhabitants, is 
ear rh fr tin ov imei 

ig ly every wn in Great 
Britain is carried on. To those not familiar with South 
Yorkshire, Cleckheaton is an out of the way place. Its 
im 


: 





is lost in Leeds, from which it is t about 
an hour by rail; and we shall best indicate its locality 
to engineers by stating that : 
it is to the famous Low 


station. 
Cleckheaton has long been 
celebrated as the sees a 


eH 
HAUL AM 


used in the preparation of flax, 
silk, cotton, and wool. These 
cards are made of wire, 


ing machines. The quantity 
of wire thus used up is 
enormous. ‘In a single year a 
single ‘ Cleckheaton — 
Messrs. Goldthorp — worked 
up 100 tons of wire in cards 

one. This wire measured 
on the average 2443 miles, 
1120 yards, to a ton, so that ‘ 
the whole quantity used amounted to 244,363 miles, nearly 
enough to reach from this to the moon. 

Messrs. Goldthorp’s works deserve notice for several rea- 
sons, Innoneisthemanufacture of cards and wire carried out 
more perfectly by the aid of the most modern appliances; 
few, if any, are better arranged. They may be regarded 
as typical of an important branch of British industry, and 








ANNEALING Lor: A, Por— B, Brickwork —O, Fivse—D, Lm. 


they are further noteworthy because that in connection 
with the card works, a branch of. trade almost new in the 
district has recently been commenced. We refer to the 
manufacture of telegraphic wire. 

The works are oar | situated not far from the Cleck- 
heaton railway station. For oer -Gighty years the Gold- 
thorps of Cleckheaton have carried on the manufacture of 
cards; but it is only within a a that they com- 
menced making wire for other than their own use. We shall 
speak of the new wire mills first, and return to the card- 
making department of the factory afterwards, 

The mills are contained in a new and handsome building, 
two stories high, about 155ft.. long, and 56ft. wide, 
The iron ae into this mill in the of coils, 
each containing about forty yards of wire iron, No. 4 thick, 
and resembling in all respects ordinary fencing wire, 
except that it is of much better quality. To begin at the 
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ame sonar 


and those who have never seen a wire rolling 


mill in 
are carried on. Messrs. . have hitherto 
found it convenient to have little or nothing to do with 


the first of the manufacture. They send the bars 
and billets which the wire is to be rolled to a wire 
mill close by, the property of Mr. James Woodcock. In this 
mill are six puddling furnaces, a 30 cwt. steam hammer, 
a couple of 20-horse power engines, and two trains of rolls, 
one for breaking down, and the other for producing wire, 





Wire Draw Bencw.—A, Biock—E, Gripper- F,§DRaw-Piate—C, Grirrer Driver. 


and the /requisite furnaces. In making the commoner 
sorts of iron, good pig iron is puddled in the ordinary way, 
and mane out in small puddled balls, These are very 
thoroughly worked ——. under the hammer, and 
rolled off in a 12-in. train, driven by a 40-horse engine 
into bars about §1i-in. square, which are cut into con- 
venient lengths, and placed in a suitable furnace to be 


a= 


swing can. have little idea of what pretty ai 





furnaces into many ots 
wire iron neatly coi and 
ready for delivery. 

esars. Goldthorp, how- 
ever, use very little wire iron 
made thus from the pig. All 
the wire converted into cards 
is made from Swedish iron, 
which is delivered in this 
country in two forms, one 
known as blooms, he: nal 
bar roughly forged, weighing 
each 30 Ib. to 40 Ib., some 
18in. to 20in. long, and about 
3in. nage other known 
as —_ about liin. square, 
by 4ft. long. The best brands 
are always in the shape of 
blooms. This Swedish iron 
costs in England from £15 
to £22 per ton. It is sent to 
pe 4 = —_ annealed and 
rolled to No, 4 just as 
we have alveniy? Siecitbed, 
great care being taken not to 
overheat or damage the iron. 
The waste is considerable, 
considering there is no pilin 
and little re-heating done. It 
amounts to about 12} per 
cent. on the weight of the 
rough bloom, a little less on 
the bar. 

We now follow the coils of wire thus produced into 
Messrs. Goldthorp’s mill. Here, on the ground floor at 
one end of the building, isa pair of handsome horizontal 
engines of 60-horse power made by Mr. Wm. Stead, of 
Cleckheaton, and giving motion to the machinery through- 
out the wire mill, which is divided from the card mill by 
aroad. Passing the engines we enter a room some 60ft. 
long, lofty and well pe. 

e wire 
These 





tioned, in which are t 
drawing benches, 


benches run down the | 
of the room, and externally 


——— 











o resemble shop counters, 
contains a long shaft, drivin 
x a bevel gear a number of 
“blocks,” in other worda, 
hollow cast iron cylinders, 
which wind the wire through 
the draw-plates. These draw- 
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plates are made of good cast 
steel, and are of the shape 
shown in the accompanying 
cut. They are liin. 
thick and 10in. long by 6in. 
broad. Each plate contains 
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Wrre Iron Mit, AND ELEVATION AND SECTION OF Draw-piate.—A, 40 Horsk Encinz— 
B, Rotizrs Ser THREE HicH. C, WirE—D, REEL oN wHICH WIRE IS WOUND. 


re-heated. From this furnace they go to the wire iron mill. 
The wire train consists of four or five sets of little 
rolls, about 9-in. diameter, carried in miniature 
housings, and set three high, They are driven at a 





8) of 400 

revolutions per 

minute, and 
make, as may \ 

be supposed, no; ’ 








wards through 
the first rolls of 
the train till it 
attains a length SEecTION AND Back VIEW oF CARD. 


of some t. No attempt is then made to fol- 
low it up by the hand ; — ing through 
the rolls like a fiery serpent it eS across 


, itis necessary to see how this No.4 wireiron is the mill, coiling and recoiling itself on the floor. and make forty-five to seventy revolutions per minute. 











a number of conical holes, as 
shown in the section. The 
plate is supported on its edge 
against two fixed pins in the 
draw bench. The end of the 
wire to be drawn isheated red- 
hot, and tapered down so 
that it can be introduced an 
inch or two through the 
a > is then seized 
by a powe! ipping appa- 
sauna Dots and 
forwards in a half circle 
under the “ blocks.” By this 
it is drawn through far 
enough to be sec to the 
block, which is then started, 
and winds the wire through 
the draw-plate off a kind of 
vertical reel standing near the 
draw-bench. The wireis passed 
and repassed through the 
draw-plates till it is reduced 
to the required thickness. 
At each passage it loses four sizes; that is to say, No. 4 wire, 
after the first passage, becomes No, 8, after the second No. 12, 
and so on. Wegive above an engraving of a draw bench 
showing one block, the gripping apparatus, and the driving 
| gear. The gripping apparatus is thrown out of gear by the 
rod H when the wire is once fairly started on the block. 
The holes in the dies last about twenty minutes only. 





driven through them to open , 
| mensions. The plate is ened and put once more in 
| place. The time of the wire-drawer is principally employed 
| In preparing these draw-plates, an operation which, simple 
| as it looks, requires much skill and ove per As for the 
| mere act of drawing, that is performed automatically by 

the blocks, which in this, the first room, where no fine 
| wire is made, run at various speeds, according to the dia- 
meter. Those effecting the first drawing are 32in. in dia- 
meter, and make twenty to thirty revolutions per minute; 
while those working on higher numbers are 24in. diameter, 
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RAILWAY MATTERS. 
‘Pe coal traffic of the Lendon and North-Western Railway has 
Since October last the company has lost 
been yey” a — - 


CoLonEE -Y¥ R.E., Government inspector, made a 
final examination of the Great Eastern Company’s Stort- 
Dunmow, and Braintree line. is expected to be 


ST hsliadl Get the tine Sao tow days. 
THE of the directors of the Nottingham and Grantham 


Railway for the six months the 31st of December 

a dividend at the rate of £4 1s. per cent. per annum 
for the past half-year, leaving a balance of £485, less £404 for office 
charges. 


THE diture of the North-Eastern Railway Company for the 
year 1868 has been as nearly as ble the same as in 1867. 
‘ore, as an increase of £35,000 been earned by an increased 
traffic, considerable praise is due to the servants of the company 
for the economy they have practised. 

Tue Manchester papers announce the death of Mr. C. H. Smith, 
the late manager of the Manchester, Sheffield, and Lincoln- 
shire way. Mr. Smith, who has been the company’s goods 
manager for the last eighteen years, was compelled to relinquish 
his appointment a few months ago through ill-health, and he died 
this week at Chesterfield from an attack of paralysis. 

Tue North-Western Railway Company have put down steel 
rails at an extra cost of £17,000, making in the two years, 1867 
and 1868, £56,000 for steel rails beyond what they would have 
expended in iron rails. They anticipate benefit in the spring of 
next year from the reduction of about £1 per ton on the price of 
steel rails, through the expiration of Bessemer’s chief patent. The 
total charge for the maintenance of the permanent way in 1868 
was £361 per mile, against £407 in 1861. 

Tue Mining Jcurnal says, we have reason to believe that it ma; 
be now considered definitely settled that the Irish Railways wi 
not be purchased by Government—Mr. Gladstone having been 
outvoted at the Cabinet Council at which the question was brought 
forward. As an alternative, which met with some favour, it was 
proposed to grant a general ga to consolidate, regardless 
of the existing private Acts, but whether the railways of Great 
Britain will be included in the arrangement, or whether it will 
apply only to Ireland, is not yet settled. 

On Monday the half-yearly meeting of the Darlington section of 
the North-Eastern Railway Company was held at the railway 
offices, Darlington ; Mr. Henry Pease, the chairman of the section, 
presided. The report was taken as read. The following dividends 
were declared for the half-year ending December 3lst, 1868 :— 
5 per cent. per annum on the preference A shares, 6 per cent. per 
annum on the preference B and OC shares, 5} cent. per annum 
on the preference D shares, and 8} per cent. per annum on the 
ordinary shares of this section, The chairman congratulated the 
shareholders on the improved prospeots of their property, and 
thought that still more favourable results might be expected from 
the improvement of trade and the development of the district. 

THE agreement entered into bet the East of France and 
Great Luxembourg Railway Boards. which has just been the cause 
of excitement and discussion both in France and Belgium, is un- 

tood to have originated simply in the desire of the two com- 
panies to avoid competition. Whatever may be the result of the 
controversy, it is hoped that the Great Luxembourg line, having 
been constructed in a great degree by means of English capital 
the interests of the proprietors will not be sacrificed to political 
considerations. According to the view vf the parties interested, 
the only course worthy of the Belgian Government, if they cannot 
consent to the agreement, would be to take the railway into their 
own hands on terms equally advantageous to its proprietors. | Any 








NOTES AND MEMORANDA. 


Cosmos says that the Russian Government has offered a prize of 
3000 roubles, £400, for the best history of vaccination. It is thus 
intended to celebrate the introduction of this practice into the 
empire of Catherine II. 

WHEN we break up a colourless flame of hydrogen by the intro- 
duction of a solid ly the flame suddenly becomes blue. M. 
Sallet, a pupil of M. Wurtz, now shows that this coloration is due 
to the vapour of sulphur. This sulphur, according to the same 
gentleman, is due to the reduction of sulphates existing in sus- 
pension in the atmosphere, especially sulphate of soda. 

In consequence of the advantage gained by using steam power, 
+ ad actual peti of Seen ere occupied a more 

. thirty-eight worki ys—a stri contrast to two 
years necessary for cutting the Pit diamond by the old hand pro- 
cess. In some parts of the work, as when it was necessary to grind 
out a deep flaw, the wheel made three thousand revolutions per 
minute. . 

THE oldest tree on record in Europe is asserted to be the 
of Somma in Lombardy, Italy. This tree is believed to have 
in existence at the time of Julius Czsar, py hy years before 
Christ, and is therefore 1911 years old. It is 106ft. in height and 
20ft. in circumference at 1ft. from the ground. Napoleon, when 
laying down his plan for the + roud over the Simp 
from a straight line to avoid injuring thistree. Superior antiquity 
is claimed for the immense tree in veras County, California. 
This is supposed from the number of concentric circles in the trunk 
to be 2565 years old. 

THE re cavities in diamonds described by Brewster aré 
shown to be in reality enclosed crystals, and the conclusion ereived 
at from a Tee of a ~~ Jey ond soles 
is not op to its having been formed at a 
The pe enclosed P. diam: aad are port gene A seen el sur- 
roun a series of fine radiating cracks, w are 
have been the result of the contraction suffered by the iismond 
in solidifying over the enclosed crystal, and this explanation 
been artificially verified by examining-crystals formed in f 
globules of borax glass, cooled slowly, when the same phenomena 
are seen. 


By far the most interesting objects contained in sapphires are 
the fluid-cavities. Their occasional presence has been already 
noticed by Brewster, who met with one no less than about one- 
third of an inch long, two-thirds full of a liquid which expanded 
so as to fill the whole cavity when heated to 82deg. Fah. (28deg. C.) 
He thought that it was less mobile than that described by him 
topaz, and could not see a second liquid in the cavity. Thoug' 
many thousand sapphires have been examined by the authors, no 
such large cavity has been found ; but several have been met with 
about one-tenth of an inch in diameter. The greater number are 
far less, and some are very minute, and they seem to oon 
the liquid which expands so much when warmed. The size of the 
included bubble varies much according to the temperature. 
ordinary heat of a room it is sometimes equal to one-half 
capacity of the cavities, whereas in other cases they are quite 

READERS of Asiatic news are frequently puzzled by the coon 
rence of the terms sycee silver, when Ch matters are allu 
to. The term is simply “shoe silver” when translated into Bng- 
lish. The Chinese do not coin silver as we do—or at least have 
not been accustomed to do so—but use the Mexican dollars as a 
medium of exchange, or sycee silver; that is B on silver 
run into little oblong cakes somewhat in the of 4 
Chinese shoe, but more in form of ati ordinary ned 
or laquered bread-tray, one piece fitting into another, so that they 
may be put up in long rolls or sticks and readily fastened together. 
This silver does not oa for a fixed value, so much a piece like our 
money, but by weight, and merchants in the course of large trans- 
ti pay out or take in tons of it ata time. A small gold coin 





other result would give rise, on their part, to serious 

Ar the Midland Railway meeting held on Monday at Derby, 
the chairman, Mr. Hutchinson, complained bitterly of the heavy 
damages awarded by juries as compensation for injuries to pas- 
sengers, He regretted to say that the amount which they had 
to pay in compensations was larger than in any previous half-year; 
it was most desirable that the attention of the Legislature should 
be directed to the subject of limiting the liability of companies as 
to the amounts recoverable. The subject was a most unpopular 
one, no doubt; but he thought that a maximum sum ought to be 
fixed by law, beyond which no passenger ought to be able to 
recover, unless he had paid a special percentage with his ticket. 
The operation of Lord Campbell’s Act was a crying injustice to 
railway companies. 

Durrinc the half-year ending December, 1868, the London and 
South-Western Railway Company built six large goods engines at 
the cost of revenue; these, with six built in the half-year ending 
June, 1868, make twelve engines constructed in the past year and 
paid for out of revenue, a8 compared with nine engines similarly 
constructed in 1867. Six passenger engines will be completed at 
the cost of revenue in the course of the ensuing summer. During 
the past six months fifteen engines have been entirely om by 
the London and North-Western Railway Company, and fifty-one 
have been rebuilt at the cost of revenue. The number of replaced 
engines actively at work upon the line, and only standing on the 
books of the company at their value as old materials, is now in- 
creased to 177. During the past six months the Great Northern 
Railway Company renewed twenty engines at the cost of revenue. 
The Midland Railway renewed twelve engines in the same period 
at the cost of reyenue. 

TuE report presented to the House of Commons by the Board 
of Trade on the railway bills of the session states that fifty-nine 
bills have been deposited by existing companies, asking for power 
to raise £2,401,259 additional capital, some of the bills proposing 
the construction of new lines of railway, amounting in the whole 
to 105 miles; and that thirty-three bills have been deposited by 
new companies, asking for power to raise £14,060,225 for the con- 
struction of 175 miles of railway, and £811,600 for the construction 
of 50 miles of tramway. But any one who supposes that bills will 
really come before Parliament for constructing all these last 175 
miles of railway and 50 miles of tramway will be greatly mistaken. 
The return states that these bills will not all be proceeded with. 
It was necessary for the new companies to make a deposit of 
money last month; and if the return had shown how many of 
them had complied with that condition it would have given a more 
accurate representation of the private business of the session, 
Fifteen bills for the abandonment of *272 miles of railroad 
authorised have been deposited ; and twenty-four bills for an 
extension of time for completion of lines authorised. 

Ar the half-yearly meeting of the Midland Railway Com 
held on Monday at Derby, the chairman said that a year pang Le 
had estimated that their ex iture in 1868 would be about two 

illions; that t had exceeded some £12,000. They had 
hoped to limit the expenditure in 1869 to 1,000,000, but they 
now found that, consistently with their engagements, they could 
not restrict their expenditure to that amount, It would be the 
reverse of economy to delay eopencionne while works were in 
course of construction. It was desirable that new works should 
be made productive as early as possible. The probable 
on capital account in the current hell-vose would be about £900. 000. 
The increase in their traffic last year been £123,000, which 
Lage sagt pap —— They ithe @ di 
at rate 0! per cent, per annum @ correspond- 
ing half of 1867, and they had been able S do that 
large amount of new capital which had come in for di 
the £35,000 in reserve 
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capital, but in the current half-year their traffic 
a week, This had their most sanguine 
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on the English and Scotch 
account was left untouched. They had now about £2,000,000 ast ti 


issued by the Chinese Government has recently made its appear- 
ance, and a copper coin worth one-thousandth of a dollar. Cash 
has been abandoned in the Empire for 1000 years at least. 


WIL steam ignite combustible substances? This curious 
question, says the Mining Journal, is discussed in a recent number 
of the Scientific American. It is urged that as the heat generated 
by a hydrocarbon in combination with a combustible fibre will 
produce combustion, and as a fibrous material saturated with oil 
will if exposed to the sun’s rays burst into flame, it follows that a 
greater degree of heat, whether produced by steam or any other 
agency, may produce like results. After mentioning the inflam- 
mable condition acquired by wood through which a steam-pipe has 

passed, it is remarked that every engineer of lengthy expe- 
rience and close observation knows that it is possible to ignite 
combustible or inflammable substances by the direct impact of 
steam. Cases have been recorded where wood was ignited by 
escaping steam, and, as an experiment, oil-saturated cotton-waste 
and dry pine wood have been lighted by the steam from a boiler 
at a distance of 12ft., the boiler pressure at the time being only 
95lb., and the temperature 335 deg. The material burst into flame 
in a few minutes. 


A BUILDER has written to the 7imes as follows :—‘“‘I am very 
anxious that everybody should be told that it is only a question of 
time as to the certain fall of their own gaseliers, the consequent 
escape of gas, and a very probable explosion, so long as the weights 
which hold up gaseliers are supported by brasschains, Brass chain 
is sure to decay by the action of the atmosphere, and the only wise 
remedy is to discard the use of brass chain altogether, and to sub- 
stitute copper chain in the place of it.” To which Dr. Percy re- 
plied, ‘‘I have seen brass wire, about an eighth of an inch thick 
after having been subjected to occasional vibration while stretched, 
become so tender and brittle in the course of a few weeks as to be 
— of being easily broken into short pieces between the fingers. 
I have also seen the links of brass chains, which have been em- 
ployed in suspending gaseliers, undergo a similar change, though 
in a less degree. ese effects, so far as I have observed, have been 
due to spontaneous physical changes in the metal, and not, as your 
correspondent states, to atmospheric corrosion. It is well known 
that other alloys undergo singular spontaneous changes. Brass 
which has become tender and brittle may, by annealing, be rendered 
as tough and flexible as at first. It appears that only certain 
varieties of brass are liable to be thus affected ; and if so the ex- 

lanation will probably be found in the presence of foreign matters 
in small proportion. I have never seen copper become tender and 
brittle like brass,” . 


Proresson GRAHAM says, “The ready permeability of heated 
palladium by hydrogen gas would imply the retention of the latter 
element by the metal even at a bright red heat. The hydrogenium 
must in fact travel through the palledion by cementation, a mole- 
cular process which requires time. The first attempts to arrest 
hydrogen in its passage through the red-hot metal were made b 
transmitting hydrogen fs through a metal tube of ium wit 
@ vacuum outside, = 'y followed by a stream of carbonic acid, 
in which the metal was allowed to cool, When the metal 
was afterwards examined in the usual way, no hydrogen could 
be found in it. The short period of exposure to the carbonic 
acid seems to have been sufficient to dissipate the gas. 
But on heating palladium {foil red-hot in a flame of hy- 
drogen oat, and suddenly cooling the metal in water, a small 
portion of hy was found locked up in the metal. A volume 
of metal amoun to 0°062 cubic centim. gave 0°080 subie centim. 
of hydrogen; or, the gas, measured cold, was 1'306 times the bulk 
of the metal. This measure of gas would amount to three or four 
times the volume of the metal at a red heat. Platinum treated in 
the same way ap also to yield hydrogen, although the quan- 

was too small to be much relied upon, amoun only to 0°06 
lume of the metal. The permeation of these m by hydrogen 





appears therefore to depend on absorpton, and not to require the 
assumption of anything like peneailg ta their ceesne.* 


MISCELLANEA. 

Saw FRANCISCO intends to build a ship the size of the Great 
Eastern. 

Tus Indian Government has sanctioned a project for the main 
tenance of military field telegraph establishments. 

Ir is expected that the saving in the army estimates, which 
=. a nearly completed, will be something over one million 

g- 

Tue North German Correspondent says Mr. Francis , son 
of the inventor of the needle-gun, has taken out a sated, valk in 
Prussia for five years, for a new gun. 

Mr. Grecory has given notice that on the 5th of March he 
should call the attention of the House to the site for the new 
law courts, and move a resolution on the subject. 

Ir is generally believed in well-informed circles that the saving 
which Mr. Childers will propose to effect during the financial year 
of 1869-70 will be from nine hundred thousand pounds to a 
million sterling. 

Tue gold shipments from British Columbia during the past yea 
amounted to ,000, being a decrease of about 8 per cent. from 
those of 1867. The falling off is attributed to the excessive 
fronget which prevailed in the northern mining districts cutting 
off the usual water supplies. 

A deputation, consisting of Mr. C. Forster, M.P., Mr. Sheridan 

.P., Mr. Caleb Bloomer, Mr. Albert Wood, and others, had an 

terview with the Right Hon. J. Bright, at the office of the Board 

on Friday last, to urge the amendment or repeal of the 
atid Anchor Testing Act. 

It is Mr. Leighton’s intention to ueath to the Roya 
lemy, for the use of the students, the whole of the large 
tion of his studies in land which adorn his painting- 
, and were made during various travels in the Hast, Greece, 

and the islands of the Mediterranean. 

Mx. W. B. Scorr is engaged in the preparation of a series of 
fesigns to be employed, we trust under his own superintendence, 
‘ot the decoration of two of the windows on the staircase i 
the South Kensington Museum. ese designs are intended to 
illustrate the arts and crafts of civilised life. 

Tue Midland Institute of Mining Engineers has agreed to amal- 
ippnate with the South Yorkshire Colliery Viewers’ Association. 

new body will hold meetings, and extend the sphere of it 
@perations in counties in which about 50,000 miners are engaged 
and in which last year about 18,000,000 tons of coal were raised. 


A cREDITORS’ petition has been filed in the Birmingham Bank” 
Hn Court against the Trench Iron Company, of Shropshire. Th 
liabilities are about £50,000. Half the amount is, however 
due to creditors who hold security. The stoppage of the work 
has beeti Very mtich felf in the neighbourhood by the working 





Tue report of the Patent Nut and Bolt Company, to be pre- 
sented at Birmingham on the 25th inst., shows an available otal 
of £22,716, and recommends a dividend of 10 per cent. per annum, 
which will absorb £12,000, and the appropriation of £5000 to the de- 
ie fund (thus raised to £20,115), leaving £5716 to be carried 

orw: . 


AN order has been issued further curtailing the working hours 
at Woolwich Labourers and others employed in the 
royal carriage int, the stores, pattern room, mounting 
ground, &¢., ate to begin work daily at eight am. and 
Gease at five p.m. hours of labour have also been decreased 
in the other departments. 


By intelligenes from Ohina we learn that the Hwangho, one of 
the largest rivers of the empire, has recently changed, or is chang- 
ing its outlet, and now enters the sea at @ point five hundred miles 
north of its recent mouth. The change is so coniplete that, as we 
are informed, the Rev, Dr. Martin, one of the professors in the 
new University at Pekin, has walked dry-foot over the spot where 
Lord Amherst’s junks lay, while the natives burned incense to in- 
sure a faveunible passage. There ap to be reason to believe 
that in this deviation the river is pm returning to a bed on the 
north side of the highlands of Shantung through which it formerly 
flowed, and, according to Chinese records, it has repeatedly shifted 
its channel—sometimes divided by a delta, sometimes entering 
the sea by a single mouth. 


In the last three months of 1868 the number of letters 
despatched from New York to European countries was as 
annexed :—Great Britain, 529,446; French, 189,900; Bremen and 
Hamburgh, 269,999; North German Confederacy, 131,343; Belginm, 
9434; Netherlands, 14,621; Switzerland, 22,598; and Italy, 11,761; 
total, 1,179,102. The postage received on these letters was 
151,525 dols. (65,972 dols. Great Britain). The number of letters 
received at New York from European countries in the last three 
months of 1868 was as annexed :—Great Britain, 464,584; French, 
151,705; Bremen and Hamburgh, 203,168; North German Con- 
federacy, 143,795; Belgium, 8113; Netherlands, 11,322; Switzer- 
land, 21,708; Italy, 14,710; total, 1,019,105. These letters repre- 
sented a postage of 131,248 dols. (54,517 dols. Great Britain). 


Great Britarn by a long way heads the list of States importin 
Russian goods, taking 107,000,000 roubles worth in 1867, or nearly 
four times as much as Prussia, the next largest customer of the 
empire. France and Turkey follow, but at a long distance. The 
imports from foreign States show the largest share falling to 
Prussia and Great Britain, 92 million and 75 million roubles 
respectively, these two holding by far the highest rank in the list 
of countries exporting goods to Russia. In 1867, 11,047 vessels, 
measuring 1,385,738 tons, entered Russian ports, 5667 of the 
vessels in ballast; 2381 sailed under the British flag, 1241 under 
the Russian, 1052 under the Italian, 1134 Swedish and Norwegian; 
11,090 vessels, of 1,400,552 tons, cleared out. The customs 
receipts in 1867 reached the unprecedented amount of 37,000,000 
roubles, 

THE ruby spinels from Ceylon sometimes contain fluid cavities 
which differ in a striking manner from any other mineral that has 
come under our notice, They are, to a great extent, filled with a 
aan substance, which seems to be either a solid or a very viscous 
iquid. It incloses transparent, sometimes well-defined cubie 
crystals, which have no action on polarised light; transparent, 
prismatic, or plate-like crystals, which strongly depolarise it ; and 
black opaque crystals, either in larger pieces or mere grains. The 
rest of the cavity is in each case about one-third full of a colourless 
liquid, which seems to contract on the application of heat, because 
it passes entirely into vapour, as occurred in some of the cavities 
in topaz described by Brewster. In this change it must expand 
about six hundred times less than when water passes into steam, 
Spinel also incloses crystals of several other minerals which have 
not yet been identified. 

A TELEGRAM from Quba states that Sir Charles Bright has suo- 
ceeded in picking up the submarine cable lost last summer in the 
Gulf Stream between Florida and Havannah. The bottom being 
irregular and the depth upwards of a mile, with the Gulf Stream 
running at four to five knots an hour, rendered the difficulties 
attendant upon the operation extreme, if not unprecedented. The 
vessel employed was the New England, a paddle-wheel steamer of 
450 tons, formerly, as the Banshee, carrying the mails between 
Kingstown and Holyhead, and afterwards captured as a blockade- 
runner. On her way out from New York to Cuba she experienced 
a violent gale for three days, which carried away her paddle-box 
on the starboard side, and half the bulwarks round the ship, 
besides somewhat damaging the picking-up machinery. The sea 
washed over the steamer to such an extent that it was necessary 
to throw most of the coal overboard to lighten her. During the 
operation of picking up, splicing on board, and completing the 
laying of the recovered cable the weather was very treacherous, 





gales repeatedly springing up and interrupting the work, 
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FOUNTAIN 


Ws illustrate above a handsome fountain manufactured in 
Ransome’s patent concrete stone, from the designs of Mr. T. Blas- 
hill, architect, London. The objects—animate and inanimate— 
selected for ornamentation are appropriate in their character, 
and are delineated with remarkable sharpness, fidelity, and 
beauty in the material ——s which is excellently adapted to 
such uses. The height of the fountain is 20ft., exclusive, of course, 
of the height to which the water may be projected by the jets, 
370 in number, including an outer basin not shown. ere 
are three basins belonging to the fountain proper, in addition to 
a lower enclosure of 60ft. in diameter, which finely-wrought 
sides of granite and a floor of polished marble slabs laid in pattern. 
The lowest basin of the fountain rests upon a foundation raised 
about 4ft. above the ground level, and has a profusion of rock- 
work and foliage round it, which convey the idea of its standing 
on an island rising up in the enclosure basin. Weeping willows 
are planted round the enclosure, the branches dipping into the 
limpid water, which stands at a depth of about 2ft. The enclo- 
sure and the three basins of the fountain are quartrefoil in 
form, the lowest basin having square projections decorated on 
their faces with panels enriched with scrolls and aquatic planta. 
The next basin, in which the same general form is preserved, is 
considerably less in diameter. It stands upon four columns 
grouped round the central pier. It discharges into the larger 
basin beneath by an undulating lip at its outer edge. The shaft 
rising from the centre of the middle basin is a pointed quartre- 
foil, and has groups of ferns at the base. Models of mace plants 
occupy the angles, and the cup comprises a tasteful com- 
bination of the tendrils, flowers, and foliage of water plants. 
The upper and smallest basin rests upon this elegant pile. The 
under side of this basin, which is, of course, fully exposed to the 
und level, is ornamented with shells and the leaves of water- 
ies, and the edges with four small figures of lions couchant. 
The principal jet of the fountain rises from the centre of the 
upper basin, and throws its column of water to 30ft. above the 
orifice of the pipe. In addition to the regular flow of streams 
from the curved lip of the middle basin to the lower, the over- 
flow of the two upper basins is delivered by wastes which are 
carried off by the mouths of the four lions from the uppe' i 
and of a number of dolphins placed round the edge of the middle 
basin. The total number of jets includes twenty of large size. 
circles in the large basin; the 


The smaller jets are arranged in 
larger jets rise out of the fountain proper. It will be under- 
stood that the ornaments that have been referred to—lions, 
dolphins, ferns, aquatic plants, and rockery, are all executed in 
the patent concrete stone. In this 1 and much admired 
object the excellence and grace of i ici 

selection of the ornamental details, and the suitability of the 
— » Ne pease coe work is executed, are all worthy of 

other. 





DORCHESTER PUMPING ENGINE. 
On page ‘151 illustrate the engine designed 
“and manefaptured for the Dorchester Local Bourd’ of Health by 
Bevington, Topham, and Courtauld, 


3 etn bandon Ree 
supplies the inhabitants of with 


Ber- 
' The well 
drinking water from San 


IN CONCRETE STONE 








AT HONG-KONG. 


is sunk in the chalk. The depth is 90ft., and the diameter about 
6ft., and for 176ft. from the bottom of the 90ft. well a 10in. bore 
is driven, so that the true spring is struck and a splendid supply 
of water is thus obtained. The water is pumped from the bottom 
of the main well directly into a reservoir, the height from the 
pump to the reservoir being 120ft. The water then flows by 
gravitation to the tops of the highest houses. The engine is on 
the compound principle. The small or high pressure cylinder is 
15in. in diameter, and the stroke of piston 4ft. 1}in. The diameters 
of the larger or condensing cylinder is 25in. and the piston stroke 
5ft. Gin. The beam is © in two slabs or plates of wrought iron, 
true, flat, and firmly fastened together by distance pieces and 
strong rivets, the edges of the plates being chipped and Btted true. 
The superiority of the wrought iron over the cast iron beam is 
becoming much more acknowledged amongst users of the larger 
class of engines, as accidents are of frequent occurrence with the 
cast iron, while the contrary is the case with the wroughtiron beam; 
indeed, if the beam be properly put together and the plates of 
good stuff, even though a sudden strain may come upon it, the 
yielding of the wrought iron will, in the majority of cases, prevent 
the accident, which in itself may leave the people of the neigh- 
bourhood without water for drinking purposes for many days. 
Besides this, the wrought iron beam is considerably lighter than 
the cast iron beam, and the engine ona, owed can run at a greater 
Thus even taking into account the higher price of the wrought 

iron beam, it will be found much superior to the cast iron, and the 
excess in price amply compensated for by its durability and light- 
ness, The arrangement of the raking columns, as shown on page 
151, gives great steadiness, the strain of the pump being taken 
through the beam comes almost direct on the columns, and thereby 
corrects any tendency to a rocking motion, which is so common to 
single pillar engines. The pump is on thej bucket-and-plunger 
principle, and is fixed on strong cast iron girders built into the 
sides of the well. The bucket is 174in. in diameter, and the stroke 
3ft. 3in. The air vessel is fixed just above the pumps, and delivers 
a constant stream up the 12in. —— e slide valves 
are arranged to cut off the steam early in the stroke in the high 
ressure cylinders, but not so soon in the condensing cylinders. 

e quantity of coal consumed by this engine is only 11 cwt. per 
day of ten hours, and the quantity of water raised in the same 
time is generally about 300,000 gallons, the engine making sixteen 
revolutions minute. Steam is supplied to the engine by a 
Cornis iler, also made by the same firm. The boiler is 2ift. 
long, and 6ft. 6in. in diameter. 

Since the engines above-described have been erected at Dor- 
chester, Messrs, Bevington and Courtauld have erected another 
pair at Bedford, for the Local Board, under the superintendence 
of Mr. J. Lawson, O.E., Engineer to the Board. The arrangement 
of the two differ—in Dorchester engine the pump is at the 
bottom of the well, and the reservoir only 20ft. above the engine- 

engine is close under the 
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THE LABUORTHE PUMP. 

M. CLEMENT LaBuRTHE, of Mont-de-Marsan, exhibited at Bi- 
lancourt, in 1867, a system of pumps for racking off wine bymeans 
of compressed air, and he has now applied the same principle, or 
rather of that and its haustion, to the raising of water. 
The advantages claimed for this new pump are simplicity in its 
installation, and, above all, the capacity of acting with the same 
power even when placed at a great distance from the point at 
which the water is to be taken. It will also act in deep sources 
without the use of stopper valves or other arrangements required 
in ordinary pumps. A Parisian engineer, M. Brussant, 2 Rue 
Vivienne, acting as agent for the inventor, gives the following 
instance of application of this pump. We quote his own words :— 
“*T have just terminated at the Chateau of Boutenac, near Lézignan, 
the erection of a pump which may be cited as an example of the 
remarkable results obtained by our system under conditions really 
impossible with other hydraulic machines. It was necessary to 
raise to the top of a hill a large supply of water which had hitherto 
been almost uselessly collected in a reservoir hollowed out of the 
rock, and formed into a rectangular cistern nearly 20ft. long, 
8ft. wide, and 30ft. deep, equal to 150 tons contents, by means 
of a windmill. The constancy of the winds which reign nearly the 
whole year in the slope of the Pyrenees is very excellent for wind- 
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mills ; but a windmill should be placed on an eminence, and the 
favourable point in the present case was considerably more 
than 400ft. distant from the vast reservoir of water gem | 
referred to. I fixed my apparatus at 446ft. from the source, 

at an elevation of more than 80ft., and with the aid of 
power equal to rather less than that of two horses I was able to 
cause the water te rise many metres higher than the point named, 
at the rate of 100 to 120 litres per minute, The conduit pipe was 
more than 480ft. long, and its diameter 2in.” It is evident 
that no known system except the force of compressed air could 
have produced a like result, With this p they obtain water at 
a great distance from a farm or factory, keeping the air pumpnear 
at hand to force the water into the buildings; for this purpose it 
is only necessary to place at the bottom of the reservoir from 
which the water is taken the apparatus represented in Fig. 2, 
which will be described lower down. 


Fig. 1 represents one of these nae to be worked by hand. It 
consists of two air pumps A, A, with well fitted pistons, capable 
either of compression or exhaustion. The double connecting tubes 
B, B, which contain valves in the spherical — allows of the 
alternative exhaustion and compression of the air in the two re- 
ceivers R, R, Fig. 2. In order to produce these effects these tubes 
are connected with a hollow disc C, composed of two fixed 
and a third movable onan axis. This internal discis pierced with 
holes which present themselves alternately to the orifices of the 

ipes E, E. Finally, these holes are brought into the right positions 
by the action of the large spur wheel, which carries a stud that at 
each revolution acts upon the protruding arma ©, ©, of the mov- 
able disc, which serves as distributor alternately of the air forced 
or withdrawn by the pumps A, A. The action is as follows :— 
When one of the pistons rises in the pump it exhausts the air of 
one of the receivers, R for example, which passes by the pipe 
E, and the water of course rushes into the receiver to fill the 
vacuum ; by the contrary movement the other piston compresses 
the air which it draws up from the receiver R, and forces the water 
to mount the pipe G, through the connecting joint F, which is 
fitted with a valve opening upwards, and so on alternately in the 
two receivers. 

As the pressure of the air augments in inverse ratio with the 
resistance of the liquid to be elevated, and will always overcome 
this resistance so long as the sides of the receivers are strong 
enough to bear the necessary pressure, and as the transmission 
of pressure is in direct proportion to the surface pressed upon, it 
results that a compressing piston of a few square centimetres of 
surface will exercise in receivers of many decimetres contents a 
force multiplied by the difference of the surfaces, speed being lost 
in proportion, and without requiring much motive power. 





WELDED BortERs.—A tender was recently required by a Belgian 
firm for twenty boilers, each 13ft. 3ft. Gin. in diameter, with 
hemispherical end, and a dome ring in the centre 2ft. 4 
and 8in. high flanged to takedome. The whole to beof half inch plates, 
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COMPOUND PUMPING ENGINE-—DORCHESTER WATERWORKS. 


MESSRS. BEVINGTON AND COURTAULD, ENGINEERS, BERMONDSEY. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents, ) 


THE suUN,. 

Srr,—Will you allow some room in THE ENGINEER to old con- 
jectures which may help to explain new discoveries ; they have a 
practical side and the merit or misfortune to be commonplace. 

Already in the May number of 1858 of “‘ Silliman’s American 
Journal,” the aphelion and perihelion of Jupiter are assigned as 
the dominant causes for the maximum and minimum of sun-spots. 
A great share in the oscillation of the periods is attributed to the 
similar influence of Saturn, a smaller one, but bringing variety 
into the phenomenon, to all the other planets, 

‘The pressure at the perihelion, as my theory supposes, expands 
and increases the envelope ; the aphelion condenses it, introdneing 
a rapid alternation of evaporation and precipitation ; the mass 
thereby allowed to descend and meet in equatorial regions and the 
temperature is there increased.” 

“+ + » « A relation between the spots and the ogcilla- 
lations of magnetism is suspected; it must exist, The planet must 
influence magnetism, the effect from Jupiter on the earth must be 
large, as the latter, twelve times reyolving, een the I 4 


and the planet now in its perihelion, then r) . 
earth is now pressed, now elated, its en’ now expanded, now 
condensed between ¢ ets, or voltaic 


0 D hese two rotating balls, or 
piles, or weights, or whatsoever are called with reference to 
phenomena classed under various denominations, 

“‘T cannot see what connection there can be between magnetism 
and sun spots,” wrote the great observer of magnetic periods, the 
President of the Royal Society in 1863. He may since have 
changed his view. 

A note from a paper, written in 1861, denied publication by 
scientific journals, runs thus:— . . Force consumes force. 
(This is quoted after Professor Faraday, who quotes Professor 
Helmholtz.) From nothing comes nothing, thinks Professor 
Helmholtz, and tells an example: ‘One of those Yankees invent- 
ing so much, is said to have applied for the following patent:— 
Powerful electric currents are known to be produced when an 
electro-magnet as used by physicians is made rapidly to revolve. 
These currents were to pass through water, which they decompose; 
the components burnt over lime should again produce great light 
and heat, and were to drive a steam engine, which in its turn was 
to give motion to the magnet. Each step was known to be possible; 
but those who at the time were aequainted with physical researches 
could assert that the story was one of the many fables of that 
America so rich in fables, and would always remain a fable.’ The 
Yankee or the professor should go farther; he should build a 
tower or dig @ well below the magnet, or system of magnets; the 
gases ascend each from its own pole in tubes, they issue at the top, are 
united and ignited; combustion makes room for the ascending gases, 
the generated water, cooled aboye, descendsin another tube drivinga 
turbine, which in its turn drives the magnets. Something serious 
is buried in the jocular; the centrifugal force, which transports the 
gases one way, vity; the centrifugal force which carties them 
back as fluid—the true solar process.” 

What was meant by “ evaporation and precipitation ” “ by solar 
process ” scareely needs explanation, The sun is surrounded by 
an ocean, reeprely similar to our own, from which the decomposed 
elements continually rise above an atmosphere filled with gases of 
greater capaeity for heat at equal volumes, having nitrogen and 
carbon for hases, keeping them apart, and re-unite and burn, freed 
in higher regions to redescend as vapour and rain. 

The spots, as atmospheric pr , may be frequently more or 
less stationary over real continents, or continents alternately 
covered and left bare by shallow seas; they may be twofold— 
sometimes clouds, sometimes the solid—seen where there i 
absence of flame over spaces deficient eteraten 

c - 





sence 0 of decompontion, 

with tepid vapours, increase of flame and light around, condensa 

ton. Not having for years followed the ingenious continuous 
observations made on spots, I do not know whether they have 
ascertained if the spots contined to mid-latitudes do not also pre- 
vail in preference under certain longitudes in definite latitudes, 
and if they are not more abundant north than south. 

In speculations about the sun, where the most extravagant are 
the most attractive, such a simple fact as this—that water boils at 
less heat under less pressure—is generally lost sight of. Attrac- 
tion on the sun being about twenty-eight times greater than on 
earth, it would require so much more heat to produce the same 
mechanical and chemical actions; organised beings born under such 
gravity would be made to bear proportional heat. 

If the hydrogen and oxygen of the sun are absolutely the same 
species as ours, not simply atoms precisely similar to ours, but less 
in atomic weight, or in own density, or both, is not decided nega- 
tively by spect: py; | no theory of the latter is known 
sufficiently accounting for its phenomena to decide for or against 
such possibility. But I must end, or I am afraid I shall abuse 
your liberality. R. 

[Our correspondent’s letter reminds us of Falstaff’s Bill, “‘an 
intolerable lot of, sack to a pennyworth of bread.”]—Eb. E. 








CONTRACT WORK IN INDIA, q 

St,—Your remarks in the article on the above subject in your 
last impression, where you say, “One of the great complaints 
against the contract system as adopted in India is that contracts 
there appear to be most commonly taken rather as a mere specu- 
lation than as professional transactions. All the work is imme- 
diately sub-let, and no care is taken to see that good work is done,” 
appears to me to point out that the kind of men wanted as con- 
tractors under the Indian Government are those who understand 
the professional as well as the practical part, and really carry out 
the execution of contract works, and not the monied contractors, 
many of whom know but little, and care less, either how the work 
should be done or is done, so long as they get a large profit. There 
are many practical men well versed in professional duties acti 
as contractors’ agents, who would be very glad to service in 
India as contractors under a fair Government e 
**not to be (as you suggest) in all cages Fa 
standard,” if the Government would enable them to do so, 
who, from experience and self-interest, would tale pee 
look after the work themselves, It is such have ma¢ 
the names of English con’ stand as Ley A both ad 

soon cause a ay 






and abroad, and would no 
of the executive of India, as to the quali 
work done, as well as the oe ay and general satafuction 
from such a system. During the ‘ture over 
cash in four years, I was only visited four times by the principals 
(though only eight hours from head quarters), and then more from 
policy than necessity or desire on their part to do so. 

A Crvit ENGINEER AND CoNTRACTOR’S AGENT. 





THE SUPPLY OF NITRATES, 

Srm,—Of importance, not only in connection with the Heaton 
process, but also of great moment to the agricultural interest, is 
yh per whether the present cost of nitrate of soda can be re- 
duced by improvements in its manufacture, or by diminishing the 
expense of its conveyance from the nitrate deposits of Peru to the 
= of 4 nor so : nae as 

rom having, during many years, more or 
fessional connection with this question, from visits to the 
locality, and from having been consulted. by the manufacturersand 
others upon the con- 


T may 
of 
natural ts of nitrate of 
Sts soda exist chiefly in 


the 
near to the port of Iquique;; but such de- 


posits are met with in isolated patches extending over an extent 
of country computed by the best authorities at ry | square 
leagues, with an estimated quantity of this mineral of 63,000,000 
of tons, so that it may. be considered ag almost inexhaustible. 

The crude nitrate, called by the natives “caliche,” is excavated 
upon the surface of the ground, below which surface it is found 
from one inch to many feet in depth, the beds varying in thickness 
Se Se tant is See gaged 

.» F.R.G.S., ‘ore p 
Beclety teat gas, it is stated that about 100 works are in operation. 
yielding euployment to a population of 20,000 souls and 
about 15,000 animals, the greater part of whic ae sameres 
the transport of fuel and provisions up to the works coast, 
and in conveying down the nitrate for shipment. 

The manufacture, which consists sly in separating 

salt from the earthy matter with which it is found in com- 

now costly on account of the scarcity of 

has to be brought up from the sea, the mines being 

a and country ; while all provisions, 

&e,, have to be imported and brought up from the coast at an 

immense e: on account of the roads being merely mule paths 

vieding cows the face of the coast range of mountains, which rise 

ptly from the sea to the height of 3000ft. 

to the recent earthquakes, the cost of conveyance alone 

of the nitrate was about £2 3s. per ton; the maximum distance 

between the mines and the port being only about twenty-three 

miles. Some years since a railway was commenced from Iquique 

to La Noria by an English company, but in consequence of the 

he capital gould not be raised, and the works were sus- 

pe after several miles of line had been formed, while a 

variety of schemes have from time to time been contemplated or 

tried, so as to reduce the present great expense of conveyance, The 

ingonvenience in shipping the nitrate by lighters, and the delays 

i by vessels in loading, have tended to augment con- 
siderably the freights, which are seldom less than £3 per ton. 

At the time (a year or so since) when my investigations were 
made, the cost of reducing the nitrate, its transport down from the 
mines, and its freight to England stood about as follows :— 


Per ton. 

Mining and manufacture (not including profit) .. .. £219 8 
Transport to coast .. 2 «2 os of ef se 8 os 23 0 
Shipping expenses... o¢ oe oe oe of se ve os 057 
Freight to Europe .. .. ss ce «¢ of «0 «8 «8 300 
Expenses in Europe, say se «+ se «8 oe +e oe 057 
£8 13 10 


The above expenses, by improvement in the manufacture (now 
in all cases but one extremely imperfect), by the formation of a 
simple and inexpensive line of tramway from Iquique to the 
mines, and a mole accommodation for the shipping to load along- 
sifie, I have no hesitation in stating may most readily be reduced 
as follows :— 

Per ton. 
By improvements in its manufacture, diminishing cost of + 
Wel, WC. oe oe es @e oe 62 co oo Ce 
Ditto ditto tramsport .. .2 «ss 8 «8 «se «+ of 01 
By improvements in shipping .. «. ¢ «. eo « 0 
Ditto ditto freights oe se oe «o ee 0 
£211 6 

So that, i ive of the manufacturer’s and importer’s profits, 
the nitrate should be deliverable in England at £6 2s. 4d. per ton, 
instead of £8 138, 10d. as at present, 

A railway, sitable for the above country, would certainly notcost 
more than £250,000, and as the shipments of nitrate from this dis- 
trict of Peru haye some years exceeded 100,000 tons, the above 
saving of 51s, 6d. per ton should more than pay for the railway in 
one year ; while for the rate of conveyance by railway I have, not- 
withstanding, allowed, ag above, the very large one of about one 


per ton 

In addition te the above, I may remark that reeent advices 
from the Pacific informs us that deposits of nitrate of soda haye 
been discovered in the extreme north of Chili, at La Chimba, only 
five or six miles from the coast ; and if such be the case, as I am 
assured it is, the present cost of nitrate of soda may be still further 
reduced at least one pound per ton. Witu1am Lioyp, 0.E. 

No. 2, Dartmouth-street, Westminster, 8. W. 

February 17th, 1869. 


ied. ig - Kee ihe benefits ehieb ight 4 derived by the 
agriculturists of Eng may quote from Mr. Pusey’s paper in 
the Journal of the Royal Agricultural Society, 1853 :— athe been 
ape that nitrate at its present high price can compete success- 
ully with guano as a manure for our corn crops. It is wonderful, 
'y, to have found a mineral which at the present Ligh price 
then stated te be ovgy £16 per Sel, yields us ree ae oon of 
. & quarter, chea , 28 it apparen mi t yy one 
half, ‘eould of eourse yield it at 12s, per quarter. Thus instead of 
3,000,000 quarters of wheat costing £6,000,000 sterling, we might 
import yearly 200,000 tons of nitrate, costing little more, at £8 per 
ton) than £1,600,000 only. and so our farmers might obtain from 
their own farms the who pornige supply of wheat without labour 
and with but a few months’ outlay of capital.” 








THE SPRENGTH OF IRON—PAST AND PRESENT. 


S1r,—Attention has been of late prominently drawn to the 
tensile str: of malleable iron. Turning to a table of experi- 
ments on this point published in 1823, in Buchanan’s ‘‘ Essays on 
Millwerk,” edited by Thomas Tredgold, I find the average of 
twenty-eight results given on the authority of Telford, Rennie, 
Muschenbréek, and others, to be 29 31 tons per square inch ; the 
highest is 41°64 tons, It would be interesting to learn the cause of 
recent testi giving so much lower results. Is i¢ really the 
different quality of metal, or from a different mode of conducting 
the experiments? If the former, how greatly : 
process of afacture must have deteriorated quality, 


mart wae a I refer to were made on ookirbian re. 


LOCOMOTIVES. 

S1p,—It is a significant fact that the principles, so ably brought 
before the profession and the railway world i the promoters of 
double bogie engines and rolling stock, are gradually establishing 
themselves on practical ground. Taking a summary view of what 
actual experience and investigating demonstrations teach on the 
subject, the following advantages are to be looked for in the 
improved locomotive :—First, saving in dead weight; secondly, 
less —— in constructing and in maintaining the permanent 
way; thirdly, ease of traction; fourthly, increase in the paying 
load hauled every train mile run; fifthly, no turntable te 

It is under the first heading, ‘‘saving in dead w 

our permission to cite an instance, as a sign 0! 
which has come under my ownobservation :—An extensive 
concern lately required to its locomotive ove 
accordingly a with that and ppendage, 
Before the of new 
engines was with, however, the attention of the 
directors was drawn to certain statements which have appeared 
from time to time in your own and other scientific journals; and the 










com, in — ually in the advantages due 
to the double Ee 16 go ht towards it— 
ul tank engines with all the wheels coupled. 


The conversion of ky hae motive power wheels is cer- 
tainly a step in the right ion, although it by no means pre- 
sents eprthing like the great benefits derivable fron a radical 
ehange in the principle of the locomotive engine. It would be a 
dangerous doctrine to make for the mere sake of novelty any great 
Fm pe + practice, above all in a motor which has 

Fomine’ fis ground amidst the revolutions in all branches 
of civil and mechanical Bui i 





every day teaches that there is ample room for improvements, the 


of | woman, and child, 


eering have the made in the art of ship- 
building and of ship sriehieacend the locomotive engineer 
must confess that, in boldness and originality of design, his pro- 
fessional brother has far him. It is true we have in- 
troduced higher boiler pressure, and have considerably increased 
pe egentine of the locomotive engine ; ample bearing surfaces 
" provided for, and compactness has at studied ; great 
perfection in metallurgies enables us now to employ the very best 
materials, while judicious workshop organisation and 
management have raised locomotive m: to a —_ pitch 
of excellence. It seems, however, as if in studying and in settling 
details the vital rg of “principle” has been overlooked. 
And, on the other d, the statement will not be wholly _ 
that some makers’—and specially engineers’—specifications Ww 
quite an unnecessary amount of attention to the outside appearance 
and finish of the engine. We need only look at the exquisite 
finish of Beyer and Peacock’s engines, made “ beautiful for ever.” 
What graceful curves! (well known to be “the” tour de force at 
the Gorton Foundry); yet the dead weight remains, and so does 
that useless appendage the tender. 
Let us now cast a glance abroad, And here, perhaps, I may be 
a to say that I am one of those who believe—in spite of 
aris Exhibitions and educational reports—that the English engi- 
neer has not found his equal yet. The true spirit and the inner life 
of British engineering (mark, I say British, in due deference to the 
Watts, and the Napiers, and the Neilsons on the other side of the 
border) can neither be understood nor acquired at écoles polytech- 
niques. In the speciality of railway working it must be admitted, 
however, that the continental engineers have had the perception to 
grasp the wholesubject ina bolder manner. They have not been slow 
to see the advantages of bogie rolling-stock, and already in 1853 an 
engine, with a double boiler and central fire-box on two pivoting 
ies, was run on the Semmering. The nearest approach to 
that type is now the Engerth engine, which is domg good 
service on many lines on the Continent. In order to construct a 
tank engine capable of carrying a sufficiency of water and fuel for 
long runs without overloading the wheels, M. Engerth designed 
an engine on ten wheels grouped in two bogies. But the problem 
of utilising the whole weight for adhesion is left unsolved in the 
Engerth engine, as only one bogie is provided with cylinders and 
coupled wheels. The original Semmering engines on this plan 
weigh fifty tons in working trim, of which weight thirty-five tons 
—or 70 per cent.—are available for traction purposes. The 
coupling of both bogies—by means of an intermediate crank shaft 
and coupling rods, as in the “‘Steirdorf” category of Engerth 
engines—is a heavy, complicated arrangement, net to be recom- 
mended. An every way more effective plan is to fit each bogie 


‘| with cylinders and the necessary gearing ; thus sufficient tractive 


and esive power is obtained, while the weight of the engine 
would be better distributed over all the wheels. The  advan- 
tages of engines with double motive-power bogies, for working 
any line of railway, will yet be fully appreciated. 


Brussels, Feb. 19th, 1869, A. BRUNNER. 





A ONE-WHEEL VELOCIPEDE, 


Str,—The letter of “R. W. W.,” in your last impression, is 
really a curiosity for the mechanical misconceptions inyolvyed in 
his one-wheeled velocipede. First, as to the weight. This appears 
from the drawing to be about 5001b. It is evident that your 
correspondent has never mastered the difficulties of the French 
velocipede, or he would have a better appreciation of the labour of 
driving 60 1b. up hill with 7in. cranks, than to propose driving 
500 lb, with 5in. cranks. And yet he recklessly adds an additional 
weight like f 32 Ib, shot; and, misled by the analogy of the 
saleneing le, puts heavy bosses at the ends of the axles, weights 
Ww ey could be afforded at all, would be better disposed on 
the periphery of the wheel. Supposing, however, ‘‘R. W. W.” 
endowed with the strength of seven men, and seated in the saddle. 
As soon as he put pressure on the treadles, the machine would run 
back, and thus, failing eyes in the back of his head, he would not 
be long in making ‘‘a little splash in Dublin streets.” To 
advance, the centre of gravity of the whole suspended weight 
must be maintained in LF ngeee more or less in front of the 
vertical through the axle, which would require the treadles to 
be lifted by the toes! When these preliminary difficulties are 
settled it will be time enough to consider the somewhat more 
obscure problems of steering and balancing, so lightly passed over 
by “ R. W. W.” M. 

February 22nd, 1869. 

THE BREAKAGE OF GAUGE TUBES. 

Srr,—The long glass tubes of mercurial steam pressure-gauges 
are often cleaned in the interior in the following way :—After lay- 
ing the tube on a level bench, get a small strip of wood rather 
longer than the tube, and less in diameter than its bore ; fix a rag 
on one end, then putting the opposite end through, take hold of it 
and draw the rag $epough, repeating the process till the tube is 
clean. This method is always successful if care be used, I have, 
however, known several instances where the tube has been com- 
pletely broken to pi when a small iron wire hag been used 
instead of a strip of wood to draw the rag through. One instance 
in particular was a tube 8ft. or 9ft. long. An iron wire was used. 
Immediately the wire was inserted the tube began to break up, 
and did so for hours after, until there was scarcely a portion left 
above an inch in length. 

Not having found any one satisfactorily to explain the reason 
why it did so, I venture to ask you, or some of your correspon- 
dents, to be kind enough to do so in THe ENGINEER. J. ©. 

February 22nd, 1869, 

ery similarly, a water-gauge tube will burst if the waste with 
Ww it is rubbed contains a particle of sand. Our explanation is 

the sand or wire scratches the tube, deteriorated by long expo- 

to heat, and that fracture follows—much as in Prince Rupert’s 
Son Perhaps some of our correspondents can give a better ex- 
planation. The questions involved are rather curious, and the 
phenomena deserve investigation.—Eb. E.] 








“ Runsine To AND Fro.”—The first Railway Act authorised for 
the conveyance of passengers was passed in the year 1821, more 
than ps years ago. It was from Darlington to Stockton-on- 
Tees, it was upon this railway that George Stephenson first 
d the steam locomotive, for the working of which powers 
en by an Act obtained in 1823. The tion of Eng- 
‘ales in 1821 was 12,000,236, and Mr. urter, in his work 
on the as of the Nation,” estimated the number of persons 
who travelled daily, by coach and like conveyanegs, at 82,000 in 
the whole of Great Britain. The population of 
Wales, to which S 2 catectle to gale a 
present se is estimated by Mr. Fonblanque, in his Lag 3 
to the Board of on Agricultural Statistics,” to be 23,649,377, 
which shows an increase of 80 per cent. in sorta years, while 
the desire for travelling has increased at a much greater ratio than 
the population itself, The number of persons who travelled in 
England and Wales in 1867 amounted to 250,598,982, exclusive of 
season-ticket holders, who numbered 84,418, many of whom 
tavelled wie oe ~_ the yer toy the dail 
average, according Quarterly Review, A or wu 
of ten times as much as Mr. Porter had represented to b the 


travelling population whole of Great before railwa 
cided. Sven s maguitade of then ae, it should 
a 






be stated that the 





course of the year, 
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frames 3ft. 10in. apart, and these in turn 2ft. 3in. from 
Singh 1 le EF gap 
By Mr. Perry F. NuRsey. ont Ie 10in. in section; i thoy don that by this 
(Continued from p. 135.) Tune bene CE ef ak, tae tees ain he 

TE author could give numerous other examples of with necessary vertical strength. 
Demerara esate, which fully outinin Si sqpetstion seg the carrier platform a carriage body is fitted, which body has 
Fong ocd Be enough been said for the present purpose. to do but form a covering for the ; it can be 
some length upon the merits of this material, because removed for the of repairs, ao costar one 
ee oe ond Soe eee Bey peered fa bg A on in its stead, so that the engine need not be kept idle, or 
superior to gunpowder for blasting, and w. a unscrewing the bolts which connect the leading end of the four 
com: ey coupled with ter energy than SU Teaets Shane these oom on and are fitted to the cross- 
er. But although so in its acter, it or head of the in (havi lowered a pair of 
gd a hg? t An eeweching Keer wheels under the feeding of the carrying 
‘ ’ introduetion in our cc is due, to support it), the can be removed, and another one 
a erable amount of time and money in endea- GEMIGA te 18s riond, tho whole timo cocupied in changing being ‘not 

Cop ohana ibe 'or ts heed ik ae ot ogee oy soe 
em is tha 4 ealcula’ ts of the locomotive and carrying trucks, 


ae ‘te. oe oe sabe a German: thor 
may y wa: ‘to bh y 
belleves it til eomtinues to be Gxtendively menue and 
The most powerful opponents with which gunpowder Rye 
has to contend are nitro-glycerine and gun-cotton, this on 
account of i amount 
deed, under certain conditions they de irresistible 
force. But it is just this attribute of resistless violence whieh has 
hitherto rend them the most unsafe, the most dangerous com- 
pounds that can be applied to practical purposes. Man loses all 
control over these agents, inasmuch as an accidental blow or a 
slight concussion may—nay, must—produce a violent and 
most disastrous ion. It isof no avail to possess a material 
which does the work of any other adapted for the 
same purpose, if life and property are in momentary danger of 
destruction. That this was one of the perilous conditions under 
which nitro-glycerine and gun-cotton were employed is evidenced 
by numerous accidents which have occurred within the last few 
— in connection with their application to blasting purposes. 
ut both these dangerous agents have within the last twelve months 
been brought under control, and their action has been so modified 


that they may now be said to possess all the conditions necessary 
to constitute a safe and highly efficient material for blasting pur- 


poses. 

Taking them in the order in which they are referred to above, 
let us first examine the merits and demerits of ni rine, 
which is one of the most remarkable materials employed te replace 
— as a destructive agent. This substance was diseovered 

y Sobrero, in 1847, and is produced by adding glycerine im succes- 
sive small quantivies to a mixture of one volume of nitric 
acid of sp. gr. 1°43, and two volumes of sulphuric acid of 
sp. gr. 1°83. The acid is cooled artificially during the addition of 
glycerine, and the mixture is afterwards poured into water, when 
an amber-coloured oily fluid separates, which is insoluble im water, 
and possesses no bet has a ns angent flavour, and is 
very poisonous, @ minute quantit upon the tongae pro- 
ducing violent headache which laste or poe Bay hours. The liquid 
has a Sy gra’ of 16, and solidifies at about 5 deg. C. 
(40 deg. F.); if flame is applied, nitro-glycerine simply burns, and 
if placed upon paper or metal and held over a source of heat, it 
explodes feebly after a short time, burning with a smoky flame. 
If paper moistened with it be sharply struck, a somewhat violent 
detonation is produced. 

In 1864 Mr. Alfred Nobel, a Swedish engineer, first attempted 
the application of nitro-glycerine as an explosive agent. Some ex- 
periments were, im the first instance, mal with gunpowder, the 
grains of w been saturated with nitro-glycerine This 

; burnt as usual, but with a brighter flame i epen 
=. betagnie in ¢ or blast greater effects were, 

wever, with it than with ordinary gunpowder; its 

destructive action is described as having been from to six 
times greater than that of powder. The liquid could not be em- 
ployed as a blasting agent in the ordinary , a8 the appli 
tion of flame to it from a common fuse would not cause it to 
explode. But Mr. Nobel has succeeded, by employing a special 
description of fuse, in applying the liquid alone as a very powerful 
destructive agent. The charge of nitro-glycerine having been 
introduced im a suitable case imto the blast hole, a fuse, to the 
extremity of which is attached a small charge of gunpowder, 
fixed immediately over the liquid. The concussion produeed by 
the ‘ upon ignition of the fuse effects the explo- 
sion of the nitro-glycerine. The destructive action of this material 
is estimated to be about ten times that of an equal weight of 
powder, so that if we take 32,000 Ib. as the average of work pl 
by 1b. of a, as stated in the early part of this 
we get 328,320 lb., or about 146} tons, as the work done by ¥ of 
nitro-glycerine, Therefore, although its cost is about seven times 
that of blasting powder, its use is attended with great , 
more es ] hard rocks, @ comsiderable saving being 
by its means in the labour of the miners and in the time 
in performing a given amount of work, as much fewer and 
blast holes are required than when gunpowder is employed. 
material appears to have received considerable application im some 
parts of pny yr in Sweden, but in England it has net pro- 
gressed beyond the stage of experimental trials. 

Although nitro-glycerine appears to possess very important 
advantages over gunpowder as a blasting and destructive 
the attempts to introduce it as a substitute for gunpowder 
been attended by most disastrous results, ascribable in part to 
some of its es and the evident instabili ility of the commercial 

uct. The explosion which occurred om board the West India 

Dompany’s steamer European wilt long be remembered § 
This distressing event happened on the 3rd of April, L “a 
the European was unloading her eargo alongside the railway ¢om- 
| yp wharf at Pm ant ante of SF ee such 
as ar away the upper pi of the to blow the 
off her sides. The ps a too, wi pat 400ft. in 
was literally torn to pieces, and abut fifty persons ki 
many others were seriously injured, : the ship’s bills oy 
# number of cases of nitro-glyeerime were proved to have 
board, and doubtless careless ing of these es 
who were ignorant of the dangerous nature of their 
to the he. As if to impress the public still more 
with the perit even the mere transport of this destruc- 
tive agent, another accident occurred on the 16th of the same 
month, ‘Two oil-stained boxes, each measuring about 4 cubic feet, 
arrived at San Francisco by the Pacific mail steamer. 
removed from the into the city, in which they had no sooner 
been deposited than they exploded with a violence that shook the 
neighbourhood like an earthquake for » quarter of a mile aroun: 
a Seep eligi: So fr Mange ap It was publicly 
that the boxes. x ni e which was in for 
sale to the mining Gmupenies in Idaho, and rado. 
In Sydney, New South Wales, too, =? explosion eecurred 
on the 4th of March, 1866, im the stores of Messrs. Molison and 
Black, in Bridge-street, which were totally destroyed. he noise 
of the explosion is said to have very much resembled the 
of artillery, whilst a column of the débris was thrown to a height 
of about 150ft. A great amount of damage was done to the 
surrounding buildings, and to a serious extent was 
ayes. This explosion was to two packages of nitre- 
glycerine, 


There is yet another danger attending the substitution of nitee« 
ge for apie in mining, and this relates to its manip. 
when being Cy sma for ‘Gring a shot, Alth the oik 

may have been safely to. its destination, is no 
tee that its destructive energy will not be developed, Nature 
it is in the hole which is intended for it. In there 
are on record which show how slight a circumstance 
serves to spread death and destruction around, even in the handling 





¥ 


They were 





he experimen 
d harmless character of dynamite 
ms except those of actual work, and to 
when confined and fired aeeording to the 
. Nobel. 
of various sizes were made up of 
in thin paper. To each of them was attached 


safe 


a fuse which at the rate of 18in. per minute. On the end 
of the fuse, which was inserted in the cartridge, was fixed a 
copper cap y oye with a powerful detonating compound, and to 
which is the development of the explosive energy of the 

of half an ounce of dynamite was first ex- 
P about 6ft. long, 9in. wide, and 2in. thick, 
and end. An ee loud and sharp 
report ens and an examination of the pl showed that the 
charge had effect completely h the board, the under 
side being remt and splintered. A similar charge was then fired 
on a balk of fir timber placed #at on the ground. A deep indent 
was made im the timber, and one side was splintered off. To 


a ar 4 
oded on am oak p 
supported at each 


rove the ess of the dynamite when fired by an ordimary 
fight, Mr. cut a cartridge in two, and lighted one-half in 
his hand with an fuse. It burned bny and quickly, 
but not rapidly, out. The remaining half of the cartridge was 
then fired with a fuse, when a violent detonation resulted. 
The absence of all in ease of collision or fire during trans- 
port or was then demonstrated in a most manner. 
A small deal containing about 8 1b. of i 
down from the top of 


same quantity of dynamite. A fire was kindled, upon which the 
bo: and after a few minutes the box quietly turned 
a gentle puff of smoke and flame issued from it 


over om one 
for a few fp bee leee ef one of the most violent of medern 
es noiselessly dissolved into air, The charred 
blackened hee was removed from the embers, and on exami- 
nation the were found to be sound and whole. The author 
examined box of dynamite before it was nailed down and 
placed on fire, as also the one which was thrown down the 





THE LIGHT ROLLING-STOCK SYSTEM. 
TRE 154 sh levation and 
half of Bi apy Riel mg of veniaea a carriage sousbinad for 





traffie on branch or metropolitan lines, and for 
light voce Coe: of the adaptations of the “‘ Pairlie 
— James uel, who is so well known to have 
munch time to the consideration of this most important 
question, h so far back as 1847 worked a light steam carriage 
on the of the Great Eastern Railway to great advan- 
tage, to the statisties carefully com oH BF 
time, has tented a steam carriage, the design of which is so 
similar to ’s, that our engraving may be considered as a 
joint and called Fairlie and Samuel’s steam carriage. 
tov engindh, ©) chopied oh tha tartance of Ma Samant, fram eben 
1) at instance § ae) whom 
ba tee i be described as consisting of two bogie 
may lescribed as o 
four-wheeled trucks, with a orm between, on which the or 
shell of the earriage rests. leading bogie truck is employed im 
carrying the rn porting one end of the platform 
and carriage ; the g bogie truck merely supports 








cartier frame, water and fuel for forty miles run, is under fourteen 
and, loaded with ninety es is only about twenty tons. 

i ratio of dead weight to the carry- 

ity is only about two = a-half tons to one ton of paying 
greatest proportion o ying to unpaying weight ever 

for sbeny traffic. The weight available for adhesion 

ways about 55 per cent. of the total weight of the train, 
thie question need not enter into our calculations, it bei 
sufficient to say that it isample in all states of the weather to wor! 
easily gradients of 1 in 20. 

The total weight being only twenty tons, it follows, by the 
usual formula, that, taking the friction of the two bogies to 
average 10lb. per ton, and adding 101b. more per ton for atmo- 
spheric and other resistances due to a forty miles velocity, the 
total resistance is 201b. per ton, requiring only a tractive force at 
the rails of 400 lb. for the whole twenty tons of train. 

Now a pair of Sin. cylinders, 12in. stroke and 4ft. wheels, with 
@ mean pressure in the cylinders of 100 1b. to the square inch, gives 
a power of 1600 1b. at the rails, or four times the amount required; 
but having taken forty miles an hour on a level as the basis of this 
caleulation, let us see what would result from working a mean 
gradient of 1 in 100. 

Gravitation on a gradient of 1 in 100 will add 22}Ib. per ton to 
the resistance already stated, thus making 4241b. per ton. This 
figure gives the force required to move twenty tons at forty miles 
an hour up 1 in 100 to be 8501b., still leaving a balance of 7501b. 
exeess of power by which to haul another carriage with a like 

ber of p gers, say, 180 in all. 

The quantity of fuel consumed should be as follows, assuming 
the whole force of the engine at the rails (1600 1b.) is absorbed in 
doing duty; it, in effect, will represent 147-horse power, and, if 
we take 3lb. of coal as producing 1-horse power, gives a total of 
441 2b. of coal for forty miles, or a little over 11 1b. per mile; sup- 
posing also that the evaporation is equal to 7 lb. of water per pound 
of coal, it will give a water consumption of about seven and a-half 
gallens per mile, or 300 gallons for the forty miles. 

Although the extreme wheel base is 57ft., the actual wheel base 
limdting the curves is that of one bogie, and this being only 6ft. 
the limit of curve which can be worked with safety is about two 
chains, but at a slow speed a curve of 35ft. radius can be worked, 
curves of this radius being placed at the termini to run the train 
round, and thus avoiding all the expense of turntables. 

The engine requires one man only to work it, thus saving eon- 
siderable expense ; the guard, who is situated close to the driver 
and in immediate communication with him, having charge of the 
brakes which are supplied to all the wheels alike ; the driver has 
also power of applying the brakes by means of an independent 
lever. It will be thus seen that for quick stopping and starting 
nothing could be better arranged, as instead of the usual heavy 
engines and trains there is a weight only of twenty tons to stop 
Gal start, being equal to the weight of an ordinary tender in 
working order. We have nosmall pleasure in adding that there is 
a fair prospect that the light carriagesystem thus embodied will soon 
be fairly tried on a proper scale, and we have not the smallest doubt 
but that the results will amply warrant the extension of the system, 
net only to existing branch lines, but to districts where railway 
accommodation is now lacking altogether. As acommentary onthe 
use of light rolling stock we append the following facts, which 
are not very generally known. 

Two light engines put on the Cork and Bandon line 
some twenty years ago were of the following construction :— 
Sim. cylinders, 12in. stroke, on four wheels; driving- 
wheels, 5ft. in diameter; leading-wheels, 3ft. diameter; 
distance between wheel-centres, 10ft. Gin.; length of boiter- 
barrel, 9ft. Sin.; diameter of barrel, 2ft. 4in.; circular fire- 
box, 90 tubes, gin. diameter; length of tubes, 10ft. The two 
engines were christenedjby sonorous Gaelicnames, corresponding, in 
plain Saxon, to ‘‘ Running Fire” and ‘* Whirlwind.” The wenght 
of these engines was eight and a-half tons empty. They carried the 
water and fuel on their own frames. 

The engineer’s report, comparing the two classes of engines 
during five months’ performance, from August Ist to December 
Sist, 1849, states that ‘‘The passenger trains are conveyed by the 
‘light’ or small engines, which continue to afford the most 
satisfactory proof of their efficiency and economy in working the 

ger traffic on your line. The trains frequently consist of 

the following stock, all fairly laden :—One large first and second- 
elass carriage for fifty-eight passengers; one third-class carriage for 
a Peres one horse-box for three horses; one carriage 
Such trains are conveyed between Bandon and Ballinhassig 
Stations in twenty minutes, being at the rate of thirty miles per 
hour, including stoppages, (Gradient, 34 miles, 1 ina 100; total 
distance, ten miles). The daily consumption of coke for each of 





these engines has been registered as follows :— 
Cwt. qr. Ib, 
Consumed in lighting engine, time occupied 2hours .. 2 0 16 
Consumed standing in steam, time occupied 8hours .. 2 1 17 
Consumed in running 60 miles, time occupied 2hours.. 1 3 26 
Total daily consumption.. .. .. « «es +. 6 2 3 


Which is equivalent to 1241b. per mile per day of twelve hours; 
but it will be seen that the running time is two hours, during 
which the consumption is not more than 3j1lb. per mile. The 
average daily consumption of the company’s ordinary-sized engine, 
with the same work, is 224 lb. per mile per day, or nearly double 
that of the light engines; and the same difference also arises 
between the two classes of engines in the consumption of oil, 
grease, &c., so that an important saving has been ected in the 
working expenses by the adoption of engines whose powers and 
dimensions are in pro ion to the loads they are required to 
convey.” 

We shall take eccasion to return to this subject and supply 
some particulars of the performance of the “Fairfield,” and of the 
inéehd,” two carriages much resembling that which we illustrate. 





Tae Mrpianp Inon Company (LIMITED).—The ordinary general 
meeting of the above company, which was held on Saturday last 
at Masbro’, near Rotherham, shows that the company is in a pros- 
perous state. From the report, which was read, it cppenss that 
the profit on the operations of the year ending Dec. 3ist, 1868 
was £3347 Is. 5d. An interim dividend was paid in September of 7 

r cent,, and the directors had now the pleasure of declaring a 
| Aware dividend of 174 per cent. making a total distribution for 
the year of 25 per cent., free of income-tax, on the paid-up capital. 
The works and plant were reported to be in and efficient 
order, all additions and improvements being Sent against the 
revenue. Mr. J. Morris, the Mayor of Newcastle-on-Tyne, pre- 
sided, and during the proceedings the sum of £200 was voted from 
the funds of the company to the Rotherham Hospital, 
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THIS CHART WILL BE THE 
THIRD CHART APPEARING 
AT THE END OF THIS FILM. 

















Fes. 26, 1869. 
———— 
FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


P ‘MM. Xavumn and Borveiv, Bue de la 
BERLIN ~Mowre A. ARE ni Co Unter den 
.—Messrs. GEROLD and Co. 


ST, PETERSBURG.—M. B. M. Wourr, Bookseller. 
MADRID.—D. Josz ” Editor and Proprietor of the 
“ Gaceta Industrial,” 49 v 51. 











*,* With this week's cag end gr glo Pvoryp 73 
Supplemen Four-page Lithograph o ¢ Viaduct over 
Siecle at Bousai, Each number, as issued by the Publisher, will 
contain the Supplement, and subscribers are 1 to notify 
the fact to this Ojice should they not receive it. 

*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 


CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON Fripay. 








TO CORRESPONDENTS. 
*,* Owing to the pressure of other matter space, 
yh nnn Rape ed to di aur Giembentapasl cpus of Oe 
lectures at the Instituti ich we have in 


“C. B. (Mason, Co.) postage is \8., or 3d. for 4 oz. or 
. B. ( . a : 


W. M. (Lurgan),—We have f your letter to a firm who will commu- 


nicate with you . ‘ 

T. G.—There is no work or treatise on the subject. What is the point on 
which wish for information ? 

H. Dr-der tapressions for July 5th and October 4th, 1867, are out of print. 

dvertising for them. 

C. 8 (Westmorland-street).— Your explanation is quite intelligible, but a good 
aneroid barometer — the same ends much more simply. 

T. S.—We have received the proofs, but do not understand the point. When 
we have the circular we shall understand the arrangement, no doubt. 

G.T. Place the articles to be casehardened in boxes with bone charcoal, not 
too much burned. The air must be excluded. You may fill up the boxes 
with clay. Iron scale is not suitable for filling up with. 

R. R. C.- We know nothing of the Manchester firm. If you had taken the 
trouble to examine our advertising columns you would have found the 
address of Messrs. Dickes, lithographers, Farringdon-street, 

Sr. Gzonce —It is so long since the event took place that we have forgotten 
the precise circumstances ; but, in general terms, she was raised by patch- 
ing and pumping and empty casks. She was left dry at low tides. 

Ros Roy.—You think the limit of size has been overstepped in marine 
ines, and that we are running our pistons too fast ; but you do not 
luce a single fact in proof of your statement Assertion is nothing 

without proof. . : 

J. F. (Redcar).— Why do you ask us such a question? You have just the same 
source of information o, to you that we have. Write to the maker. We 

as to who he is or where he lives. We trust you 





have not the slightest 
are more fortunate. 
J. H., Jun —Jf you have level, or tolerably level and good roads, your cylin- 
ders would do very well. Make your boiler as high as you can—4ft., if 
possible—or you will have much troubie from priming. You do not need 
tubes. India-rubber will do for springs, but not well. You ought to be 
able to buy a set of springs second-hand from any coach-builder which 
would suit you. 
A Susscnrizen.—The boiler shell is just half as long as it should be, and five 
feet would not be much too long for a 19ft. boiler. We should use 
2ft. 6in. bars, and a Yin. dead-plate in your case But the manufacturer 
has evidently followed a rule very often adopted—that is to say, he has 
made his bars twice the diameter of the inside Aue in length. The boiler 
resembles a Cornish boiler only in the fact of having an inside fue. 
Private Encinger.- They wear out rapidly, leak, are difficult to keep 
— work with much friction, and are generally unsatisfactory. The 
i of making rotatory engines is very old—quite as old as the beginning 
of this century. If you or any one else can bring out a good one there will 
be no difficuity in getting it adopted. But uniess you study the subject 
carefully, and make yourself acquainted with what has already been done 
by others, you will waste your time in attempting to improve the rotatory 


GisBison —The rule varies in different localities. Practically, nominal 
horse-power means nothing. For condensing engines, multiply the square 
of the diameter of piston in inches by the cube root of the stroke in feet, and 
divide the product by 47; the quotient is the inal horse-power. Use 
156 as a divisor instead of 47, and you have the rule for high-pressure 
engines. Another rule is simply to divide the number of square inches in 
the viston by 22; the quotient is the horse-power. There are haif a dozen 
such rules, all more or less ridiculous. 

C. T. (Knott Mills).— You wiil find treatises on bridges and hydraulics in 
Weale s Series, published by Virtue, Holborn, which will suit you for the 
present Read Boz’s “‘ Hydraulics,” and Box on ‘*‘ Heat,” Tyndali on 
“* Heat as a Mode of Motion,” Binn’s “ Treatise on Drawing,” Moles- 
worth’s “* P .”" Biliott publishes a treatise on the indicaior. We 
have drawings of several stationary engines in hand ; in fact, every class of 
machinery will be adequately represented in our pages. Our illustrations 
of locomotives represent the very latest practice, to a scale never before 

ted in blicati 








Baneren.—Snanr lost impression it was stated that “‘ French Measures and 
English Equivalents” was published by J. Robertson. We have since 
learned that Mr. Robertshaw—not Robertson—is the printer, not the pub- 
iy . 





BLAKE’S STONE BREAKER. 
(To the Editor of The Engineer.) 

Srnz,—I saw in your valuable journal of the 19th the following :—‘‘ A new 
steam stone crusher now at work upon the new Capitol grounds at Albany is 
said to be a success ; it crushes large stones with ease into a size suitable to be 
used in making te for the foundation of the new Capitol.” And for the 
inf tion of your readers, I beg to inform them that this is one of 
Blake’s patent stone breakers, as made by H. R. Marsden, of Leeds. You 
will please observe by the enclosed testimonials that these machines are 

reaking 








y 
we 3 per ton, showing the complete success of this machine. By 
a slight difference in the make of the jaws they will crush fine, or make road 
comparatively little dust. I enclose testimonials from 
for your satisfaction. P. pro HH. R. Marspew, 
Soho Foundry, Meadow-lane, Leeda, Saml. S: 
February 24th, | 868. , 
[And very excellent testimonials they are.—Ep. E.] 


mith. 





WEEKE’S METHOD OF PROTECTING FORTRESSES, 
(To the Editor of The Engineer.) 

Srz,—In your notice of patent specifications in your last impression your 
—— of my Patent, No, 2284, under be pe) - geencnaeny My | com- 
prises the portion applicable to general ding (Class 5), and 
not the part intended for fortifications. i ae tiie t cee ee 
the bricks solid, of cast iron (chilled for face-work, if necessary), or of 
wrought iron or steel, worked in bands, as ordinary brickwork, and applied on 
the arch principle, where practicable, as in segments across embrasures, in 
lieu of shields, bomb-proof casemates, &c. &c. 

20th February, 1869. 





MEETINGS NEXT WEEK. 
THE INSTITUTION OF CIVIL ENGINEERS—On Tuesday, March 2nd, at 
m. : 1. ‘On Sinking Wells for the of the Piers of the Jumna 


Baia Delhi Railway,” by Mr. Imrie Bell, M. Inst. C.E. Descri: 
ge, . . 5 B ed 
of Apparatus for Excavating the Interior of, and for Sinking Tron Cylinders,” 
by Mr. John Milroy, Assoc. Inst. C.E. 

SOCIETY OF ENGINEERS.—Monday, March Ist, at 7-30 p.m.: “Electric 
Telegraphy,” by Mr. E. G. Bartholomew. 








THE ENGINEER 


DEATHS. 
On the ith of February, at Hastings, Mr. Aypnew Suawxs, Engineer, 


oo Se Sauer Tent, ct Capo Jack, Wstam Coat, Loww Powmsa, 
yt “4 .rty s steamship Earl Canning, I.N., second Jou 
chee, 'R.CS., 2, Faleon-square. ” = 




















THE ENGINEER. 





RUNAWAY ENGINES. 

TuatT an engine takes the bit between its —— 
up its heels, and fairly runs away every now and is 
a fact the importance of which is not recognised as it 
should be, simply because it is not presented sufficiently 
often to engineering intelligence, as ted by the 
makers of steam machinery and the employers of steam 
power. Sometimes, however, the truth that an engine not 
only can, but actually “has, run away, is brought home 
very forcibly to the minds of the general public by a sen- 
sation paragraph in the columns of the daily press. These 
paragraphs usually refer to the escape of a locomotive, and 
contain a soul-thrilling account of a wild rush, down or up 
the line as the case may be, on the part of the machine, 
of a hot pursuit by aes engine under proper control 
of course; of a frantic clearing of the line in ps Awe to 
telegraph orders, and in the end of the capture of the 
truant, the whole ending happily by the return of the 
skittish one to the repairing ched. We can call to mind 
the particulars of three or four such escapades on the part 
of a machine usually well behaved and sensible enough, and 
we are happy to say in none of these cases was any harm 
done. It is extremely unpleasant to know that a loose 
engine is seampering up hill and down dale, tearing over 
viaducts and rushing through stations in utter defiance of 
signals, But the run is usually short, and, thanks to the 
ae clear line is kept, and thus under ordinary 
circumstances, down country at least a runaway loco- 
motive is more formidable in name than reality. e shall 
show in a moment that the running away of a stationary 
engine is a far more serious matter. 

Renhieg of marine engines in contradistinction to loco- 
motives, we may class them with stationary engines ; and 
we need not tell our readers how prone marine engines, 
especially in screw ships, are to.run away. Every en- 
gineer who has gone to sea in a screw ship, can tell his 
story of anxious hours spent, watch after watch, at the 
throttle valve—now giving her engines full steam as the 
ship buried her stern in the waves, now shutting it off as the 
screw revolved almost high and dry in mid air. The intro- 
duction of good goveruors has doue much to reduce the 
labour and the anxiety of the sea-going engineer; but all 
ships are not fitted with good yovernors, and therefore 
marine engines run away now and then to such evil pur- 
pose that screw shafts are broken, and it may be, as in the 
case of the unfortunate Hibernia, vessel and crew are lost. 
The sinking of a great ship and the drowning of scores of 
fellow-creatures is directly attributable in many cases to 
the running away of the engines and to nothing else, and 
the sinking and drowning together constitute a much 
worse calamity than can be laid to the charge of any run- 
away locomotive. 

Marine engines, in the nature of things, can only run 
away for a few seconds at a time. The re-immersion of the 
screw would bring them to reason fast enouyh even if the 
engiveer were not at the throttle valve to turn steam off 
the woment they began to race ; but it is quite possible for 
a stationary engine—a land engine—to run away, the ruu 
lasting perhaps three or four minutes, and terminating 
with an immense destruction of life and property. It is 
just possible that some people may regard this statement 
with incredulity. It is none the less true ; and a runaway 
is so easily brought about on the one hand, and so 
easily rendered impossible on the other, that it is 
remarkable that it is not always rendered impossible. 
Indeed, our purpose in writing this article is to direct the 
attention of mechanical engineers and millowners to the 
subject, and to induce them to take the very simple pre- 
caution which will render arun away impossible. With the 
intention of impressing the matter more firmly on the 
minds of our readers, and of pointing out the cause and 
the cure we shall give now a few details of two cata- 
strophes caused by the running away of stationary engin 
due in each case to neglect of a very obvious eager an 
to the occurrence of an apparently very trifling accident. 

In a certain northern town there ‘stood a very few 

ears ago a fine spinning mill, The machinery was driven 
by a pair of splendid beam engines, working ap to four 
or five hundred indicated horse power, and not fully loaded 
then. These engines were, in a sense, et eg of the 
district; they were so big, and so well finished, and so 
beautifully housed and kept, that they were worthy of all 
admiration. They ran, and ran well, for a few years. One 
fine day in summer the engineer in c stood outside 
the engine-house, steam was well up, but the engines were 
not driving the full quantity of machinery. The pace was 
steady and majestic, rendered so by the control of au 
excellent governor, which kept the throttle valve more than 
three parts shut. This governor was driven, by a pair of 
light cog wheels, from the main shaft, and it unfortunately 
happened that on the day in question one of these wheels 
broke, the governor rotating, the balls dropped, the 
throttle vive flew open, and the a ran away. The 
engine driver rushed to the door of the engine-house, but a 

lance showed him that to enter would be to risk his life. 

e then ran to the stop valve on the main steam pipe in the 
boiler-house, but before he could close it the engines were 
a complete wreck; the fly wheel was split, the entablatures 
and columns torn up, and the ends knocked out of the 
cylinders. The ruin was complete, dnd an entirely new 

ir of engines had to be put down in their place. The 

of the governor wheel thus entailed an outlay of 
some thousands of pounds, besides throwing several banded 
hands out of work. e second instance: occurred the 
-other day, at the mills of Messrs. Morton and Johnson, of 
Bolton. While the mill was in full work the engine ran 











. 





run away. In numbers of cases they are stopped by the 
attendants before much or any harm is done, but of these 
incidents no one ever hears, just as the general public hear 
nothing of the hair-breadth escapes from collisions, 
numerous, and normal to our railway system. 

It may be asked why an engine should. break down 
asa consequence of running at perhaps twice its proper 
speed for a few revolutions. The answer is very simple, 
and can best be given by stating one circumstance 
with regard to the fret break down we have mentioned. 
In this case it was found that much water had left all the 
boilers supplying the engine with steam. That next to it, 
indeed, was not only drained completely dry, but was 
cleared even of the mud viously within it, while the 
engine horse was found to Fe flood with hot water. The 
sudden peng of the throttle valve is followed by the 
priming over of a large volume of water into the cylinder, 
and this fact recognised, there is no difficulty in comprehend- 
ing how it is that the break down is radical and complete. 
In every case in which a stationary engine is smashed up 
as a consequence of running away, it may be assumed that 

riming has been induced, and that the entrance of water 
into the cylinder was the proximate cause of the catas- 
trophe. 

How is running away to be prevented? Simply by so 
constructing the governor that when the balls are close 
down to the central spindle the throttle valve shall be 
closed. There is no difficulty whatever in effecting this. The 
throttle valve may bea double-beatequilibrium valve, closing 
when raised too high and closing when dropped too low; 
or the ordinary throttle vaive may be so adjusted that 
when free from the governor it will close of itself. Then 
the gear must be so contrived that when the governor balls 
fall down to the spindle, they shall break the connection 
between themselves and the throttle valve. In either case 
it will be necessary to open the throttle by hand to start 
the engine, but this isa watter of sm.l] moment. When very 
heavy balls are used, it will be well to fix some brake arrange- 
meut to the governor in order that it may be arrested 
very quickly, utherwise it might coutinue to revolve under 
the influence of its own momentum, more and more slowly, 
opening the throttle wider aud wider each moment, so that 
by the time the balls had fallen so far in that the throttle 
was allowed to close, mischief might have been done; but 
in very few cases indeed will this precaution be required. 
“cores of ways of carrying out the required object will 
suggest themselves to ingenious minds, and it is not 
necessary, we think, to add another word on the subject, 
except to hope that the use of safety governors, as they may 
be termed, will become in future the rule in stationary engine 
building iustead of the exception. 


SURVEILLANCE IN MANUFACTORIES, 


Viewepd in a broad light, the attempts made both 
in cities and villages to educate the children of 
the working classes have to a large extent proved 
failures, and any reflective person would exclaim, 
“How could it be otherwise?” So long as the 
parents or natural guardians of children are permitted, or 
compelled by poverty, to coin them into money, so long 
will they avail themselves of the circumstance. The pre- 
sent system of instruction for the classes under consider- 
ation, consists in holding out to them one hand with 
education in it and the other with money. Is it to be 
wondered at that in some instances selfish feelings prevail, 
that the child is regarded as a mere machine, out of which 
work is to be got as soon as ible, and that cupidity or 
necessity gains the day ? hat is the crying complaint 
of the national schoolmaster? It is, that no sooner do 
they begin to reap some reward for the trouble they have 
bestowed upon their juvenile scholars, than they are taken 
away by their parents to earn a shilling or two per week. 
We have known instances where clever, intelligent boys, 
able and anxious to learn, after remaining at school for a 
year or two, have been removed to perform the intellectual 
duty of scaring away crows from the fields. Imagine 
an embryo Bacon or Newton nipped in the bud, and 
converted into a scarcecrow! It is for the same reason, 
although the similarity is not so forcible, that a sound 
theoretical education in the superior sense of the term, is 
still less frequently met with than one of a more practical 
description. If we take an apprentice learning his trade, 
from the first moment that he commences to use his tools, 
he is of some slight value to his master ; and supposing, as 
is a very common occurrence, that he is apprenticed to his 
father, he is contributing something towards his own sup- 
port, The case is quite otherwise if he be at school or 
college. Not only is he not assisting his parents, but, on 
the contrary, must be maintained at a more or less con- 
siderable expense during the period that his theoretical 
education is in progress. While doubtless there are many 
avaricious ts, who from motives of false economy, 
withhold from their children that which they can never 
acquire in after years, yet uently poverty is the real 
preventive. However anxious the parents may be to give 
their children the benefit he sound ee ey it is im- 
possible, in many cases, for either to afford it, or even 
to di ~ with the quota contributed to the domestic 
purse, by the labour of their sons and daughters. 

Despite the superiority of the manufacturing districts, 

compared with agricultural in matters of educa- 
tion, and in the teeth of the half-time system, which 
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obtains in all mills, the d of education obtainin 
even here is vastly below the riecessity, and the pro- 
cess is too generally stopped at the first ble moment, 
The girls to the factory and the boys to the mines,” is the 
edict of domestic banishment, so soon as they can be 
d off as having arrived at the legal age. It was 
entioned in our leading columns a short time 
that a change will probably be introduced into the official 
surveillance of labour in our English mines, and it will not 
be uninteresting to allude to the circumstance, that a 
similar modification is about to be carried into effect on the 
opposite side of the Channel. The subject has been 
brought prominently before the attention of the Minister 
of Public Works, who regards it as propia | his serious 
consideration, since it intimately affects the industrial pros- 
perity of the country and the legitimate occupations of 
thousands of families. In accordance with a legislative 
enactment promulgated nearly thirty years powers 
were bestowed upon Government inspectors, authorising 
them to enter all manufactories and establishments of me- 
chanical industry, and to report upon the manner in which 
the provisions of the State were practically carried out. 
They were especially charged to investigate the condition 
of the internal arrangements, and to ins the juvenile 
inmates in person. It must be acknowledged—however 
unfortunately for humanity—that the experience acquired, 
both in England and France, incontestably demonstrates 
that the protection and welfare of children employed in 
factories and workshops, cannot be safely delegated to those 
who employ them. In many cases indolence and negligence 
on the part of the principals are the chief causes, In many 
others the mere machine-view taken of their helpless fellow- 
creatures, combined with the auri sacra fames, prevail over 
every other consideration. The intervention of the Legis- 
lature in some one way or another has long been recognised 
as indispensable. The object of the French Government, 
at present, is to ensure a constant and regular superin- 
tendence over the employment of children in mines and 
other foci of labour, by placing them under the care of 
those who are already entrusted with other duties in those 
localities. In a word, it is proposed—and the pro’ has 
been sanctioned by the Emperor—to lay this burden upon 
the mining engineers. The Minister of Public Works 
argues that, as they have already many similar duties to 
perform, they may as well be charged with this additional 
one. No child is allowed to go down into the pit in a 
French mine until he be over ten years of age, and this 
statute the engineers must see is strictly observed. To 
them also is delegated the inspection of all mechanical 
establishments where steam power is employed; and as their 
presence there is regarded quite as a matter of course, 
they would be the better enabled to exercise their new 
functions, without suspicion or annoyance from any of the 
proprietors. 

Viewed solely in a professional light, there are certainly 
many objections to the proposed increase of responsibility, 
laid upon the already overladen shoulders of the engineers. 
On the other hand, from the fact of their being constantly 
upon the premises, instead of their visits being made at 
intervals, and generally at stated periods, when any un- 
scrupulous proprietor would be “forewarned ” and, of course, 
“ forearmed,” it is evident they would be far more eflicient 
inspectors than those usually selected for that purpose. 
They would manifestly become acquainted with the real 
evils of the system, and would be thoroughly informed 
upon the most important points where reform and altera- 
tion were necessary, and which the ordinary inspector 
knows nothing whatever about. We have no hesitation in 
asserting that the old red-tape, Bumble sort of inspection, 
anticipated, and consequently securely provided for, is 
sheer moonshine, and simply has the effect of tantalisin 
the unfortunate victim with an apparent chance of relief, 
when no real assistance is afforded. The whole inspection, 
as a visit of mere ordinary condolence with misfortune, 
may be pretty enough; but regarded as anything beyond, 
it is a sham from beginning to end. In future, therefore, 
French mining engineers will be charged with the duties 
of inspectors of juvenile labour in mines and factories, and 
will be required to report upon any changes er modifica- 
tions, that may suggest themselves as likely to ameliorate 
the lot of the young employés. Against the advantages, 
which would undoubtedly result from the constant, instead 
of the periodical inspection of the premises and works in 
oye must be placed the disagreeable circumstance, 

t such visits partake more or less of a system of 
espionage particularly repulsive to English minds, How- 
ever successful the measure may ; among French 
mining engineers, it is questionable whether it would be 
favourably received amongst ourselves, In reality it 
cuts two ways. Not only would the engineer dislike the 
duty of a “ mouchard,” but our le are not so patient 
under the operation as those en ve under a paternal 
government, 








LIVERPOOL. 

No, VII, 
Havixe brought the historical outline of the great engi- 
neering worksof Liverpool down to the present day, we think 
we can scarcely do better than describe some of the more 
remarkable features presented by the magnificent corn 
warehouses at the Waterloo Dock, in preparing which we 
have derived some assistance from the Li Courier. 
Standing on foundations carried down to the rock, 
the beauty, stability, and extremely finished character 
of all the work connected with the building of the 
ile merit the warmest commendation. The new dock 
® parallelogram in shape, and has warehouses on the 

east, north, and west quays, the south side being o 

ms entranceto the dock, and 


warehouses 
from A to T 
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| the structure is indestructible, The lower story—that is, 


the ground level—is open between its stone pillars, so that 
cartl ona pass under it aud be loaded by shila from any 
floor, On the water front of the” warehouses are six 


towers risitig some distance above the roof of the main 
buildings. In these towers the grain elevators are fixed. 
The face of tower has an 


ppeins at the top like an 
elongated Gothic arch, into which a crane of corresponding 
shape fits and works outwards, gid chains regulating 
the distance to which it falls in overhanging the dock. In 
the apex of the crane isa neg over which a chain works, 
carrying a circular sheet iron bucket to contain a ton of 
grain. The ship or flat to be discharged lies alongside the 
quay ; the crane is lowered outwards from the top of the 
tower, and the tub descends to the hold of the vessel, and 
is run up to the top of the tower with great rapidity, the 
action of the erane drawing it inwards as the former closes 
into its recess in the tower. A man on the platform re- 
eeives the full bucket, and with a long iron fork or clamp 
he touches a spring whieh frees the bucket, which is so 
hung that when the spring is free, the least “cant” turns 
it over and empties its contents into a large hopper. So 
far the machinery empl and the process gone through 
does not differ materially from that of the grain “eleva- 
tors” so much used at the great American grain depdts 
at Chicago. From the hopper the grain is carried by 
a shoot on to the surface of travelling india rubber bands 
and so to another receptacle placed over a weighing hopper, 
which registers every ton, as that, or a less, amount of 
ain passes into the warehouse. The weigher opens the 
| aired of the hopper with a handle, and alow the grain 
to fall into a shoot which conducts on to a broad, endless 
india rubber band, that — it to its required destina- 
tion in any of the ware 
bands travel the length of each block, and are worked on 
rollers by hydraulic engines placed at each end of the 
length. The way in which the grain, while travelling on 
one band, is ouliealy, at one corner of the warehouse, 
transferred to another travelling band working at a direct 
right angle with the former band is very curious. The 
band which the grain is about to leave gradually rises.on 
movable tables, which can be raised or lowered at plea- 
sure to the mouth of a shoot which has a form of a 
twisted elbow. The strap on which the grain is travelling 
is suddenly carried round a wheel below the mouth of the 
shoot ; but as it takes the downward course on the wheel, 
the grain, by the momentum it has previously acquired, 
is shot to a distance of two or three feet from the elbow, 
where it is suddenly turned downwards, and falls on to the 
band travelling in the néw direction. The speed at which 
the band travels prevents any spilling, by carrying away 
the grain at the moment it is deposited on the broad face 
of the band, and to further prevent anything of the kind 
the exit of the shoot is guarded by what may be termed 
woollen whiskers. It should be stated that the bands 
travel over a platform built in the apex of the roof, and 
the grain is stored in the floors below. By means of the 
varied forms of the shoots already described, the grain can 
be made to turn corners, or be laid on or taken up from 
the travelling band at any point. There are a number of 
ee may sme shoots communicating from the top to the 
under floors of every room of the building, and by divert- 
ing the grain from the band to any of these shoots, and 
tapping the latter where necessary, the grain is deposited 
exactly in the room wanted. In travelling along the band 
the grain is well ventilated, and has much of the dust 
blown away, so that its condition is actually improved by 
the journey it makes, To use the expressive term em- 
ployed by one of the foremen, “It is wonderfully reno- 
vated by the way.” The bands, of which there are two in 
the attic of each block, work in either direction, and they 
have ropes running in guides alongside of them, so that 
should a mischance occur at any point, the engine working 
that particular strap can be stopped in a moment by means 
of the rope. The facility with which the grain is moved 
about is something wonderful. Should it be desired to 
take it from one floor to one immediately below, it is 
simply shovelled down some of the numerous shoots ; if to 
a room above it, is “shot” down into the cellars, where a 
similar arrangement of travelling bands to that in the attic 
is fixed. By this means it is conveyed to a hopper 
placed on one of the lifts fixed in the rear of each tower, 
and so is whisked off to the top of the building, in that in- 
definable space of time known as a “ jiffy,” whence it is re- 
distributed as required in the same manner as grain 
received from the vessel. The grain travels—or rather the 
bands on which the grain rests in a quiescent state, travel— 
at the rate of about six miles an hour. It rests three or 
four grains deep on the flat surface of the bands to within 
about two inches of either edge. At critical points of the 
journey, where machinery is placed, side rollers give the 
me @ semicircular form, and further protect the grain 
from chance of spilling and getting among the wheels. 
The bands are made by the North British Rubber Com- 
pany, at Edinburgh, of vulcanised india rubber and cotton, 
on Parmelee’s patent. Working easily, about 50 tons of 
Gree oe be eeleated oth ceed tn any part of the ware- 
in each hour. 

The buildings have been ereeted from designs by Mr. 
G. F. Lyster, the dock engineer, aud they look as if caleu- 
lated to last for centuries, so substantial is all the work. 
The hydraulic machinery, the lifts, and the distributing 
apparatus, except the have been manufactured by 
Sir William Armstrong, at the Elswick Works, Newcastle- 

balldings have been erected the 
Board, and they are let on lease to the Liver- 





pool Grain Wareh y, who receive and store the 
ate a the expenses to the owner, furnishing all 
requisite la except that of working the engines, 
which the Board, fer obvious ve retained 
mde yon toe pot ie enemy oP 
“are on the reserve 
Great at Birkenhead, and at t these esta- 
nts are unique in the world. Under their 


company, 
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rally foreaitin. ancl 34 na weg * 
of ees was 


pected that the company will realise a tolerably fit 
on their management of the watehonsing Dusen By 
putting it into the hands of the comer ey have se 
the corn trade generally an interest Xhe success of the 
scheme ; and, considering the vast accommodation offered 
by these ware! their facilities me loading .. = 
chargin ¢ quantities of grain with rapidity, an 

perm cndilion in which the grain itscl is phe oR 


and kept, there bape’ A reason to suppose that gy mae 
ties will go very far towards making the port of Liverpoo 

the principal grain dep6t of Europe, The c= through- 
out is derived from the accumulators of Sir W. Armstrong’s 
hydraulic machinery, by which all equstins in the new 
docks are small three-cylinder engines being 
placed wherever power is required. 








THE KONIG WILHELM, 

In our impression for May Ist, 1868, we described the 
launch, by the Thames Iron Works and Shipbuilding 
Company, of the great Prussian ironclad frigate the Kénig 
Wilhelm—in plain English, the King William—the 
most powerful man-of-war in the world, if we except our 
own Hercules. The ship is now complete and ready for 
sea, and on the 15th inst. she was taken to the measured 
mile on the Maplin Sands, in order that her speed might 
be tested in presence of the commission of Prussian officers 
appointed for the purpose. The trial was successful, and 
is not lacking in interest. We feel much pleasure in being 
enabled, through the courtesy of Messrs. Maudslay and 
Field, the pe oe of her engines, to place before our 
readers the following particulars of the results obtained, 
accompanied by indicator diagrams taken from the en- 


nes. 

The Kénig Wilhelm was designed by Mr. E. J. Reed, 
Chief Constructor of the Navy, and is the most successful 
ship which, up to the nt, he has produced, in speed 
being at least equal to that of the Hercules, while her coeffi- 
cients and power of carrying coal, as we shall show presently, 
are very much greater. Her dimensions are as follows :— 
Length between perpendiculars, 355ft, 10in.; extreme 
breadth, 60ft.; depth in hold, 18ft. 103in.; draught of 
water forward, 24ft. 6in.; aft, 26ft. 6in., with a height of 
port sill above the water line of 10ft. At the time of trial 
the ship was full rigged and equipped for sea. Her plating 
is 8in. thick on the teins, with a backing of 10in, of teak, 
the lower edge of the plating being 6ft. 8in. below the water 
line. Her armament will consist of twenty-two 300 Ib. rifled 
guns by Krupp on the main deck; four lighter guns in bomb- 
proof caponiers on the upper deck, and two guns forward 
and two aft, firing directly ahead and astern, The main 
deck guns will, in all probability, be mounted on Captain 
Scott’s carri 

The engines, which are of 1150 nominal horse-power, were 
coustructed by Messrs. Maudslay, Sons, and Field. They are 
of the three-cylinder class, having cylinders 95in. diameter, 
with a stroke of 4ft. Gin. They have surface condensers, and 
the boilers are fitted with superheating apparatus so as to 
economise the fuel as far as practicabie. e eylinders are 
entirely steam-jacketed round their circumference and on 
their ends, and are intended to work with a pressure of 
from 251b. to 301b. per square inch. The steam is cut 
off by the slide valve, without the use of a separate 
expansion valve, in order to economise fuel by doing 
away with the loss consequent upon the expansion of the 
steam in the slide jackets. The range of expansion in the 
cylinders can be varied from one-third to one-sixth of the 
stroke, The valves are driven by Sell’s patent gear, de- 
scribed and illustrated in Taz Enainzer for June 29, 1866. 
The surface condensers are fitted with inclined tubes, the 
steam passing through the interior, and the condensing 
water surrounding their exterior surface, as originally 
adopted by Hall. In the two condensers there are 9272 
tubes, Zin. diameter outside and 8ft. Gin. long, giving an 
aggregate length of 15 miles of tube. The condensing 
water is driven through the condensers by two double- 
acting pumps, 173in. diameter, worked direct from the pis- 
tons, ‘These pumps are capable of circulating 12,000 gals. 
of water per minute when required, and are provided with 
suction valves to draw water from the bilge in case of need. 
The eight boilers are arranged four on either side of the 
vessel, with the stoking-room between them. There are 
five furnaces in each boiler, or forty in all, each 7ft. 6in. 
long and 2ft. 114in. wide. The boilers contain 4400 tubes 
of brass, 6ft. 6in. long and 23in. diameter outside. Each 
boiler is fitted with a superheating apparatus, consisting 
of a series of flattened tu laced in the uptake imme- 
diately above the top row of tubes. The steam passes 
through the interior of the tubes, which are placed in rows 
over one another, and, being flattened, they offer the least 
possible obstruction to the heated air on its passage to the 
chimney, whilst at the same time the surface is rendered 
much more effective than that of the ordinary round tubes. 

The screw propeller is four-bladed, 23ft. in diameter, and 
at the trial was set at 22ft. Gin, pitch, The draught of water 
on the occasion of the trial was 24ft. 44in. forward and 
26ft. 44in. aft, giving a mean of 25ft. 44in., which will re- 

nt the draught, as there were 870 tons of coal on 
board and sufficient iron ballast to represent the weight 
of the armament and stores, 

The weather was not very favourable for the trial. The 
force of the wind being 3, and the vessel being very heavily 
rigged, her pro; was to some extent impeded by it, and 
also by the number of craft in the om caused her 
to vary from her true course when on the mile. The fol- 
lowing tabular statement gives the results of her six 
runs :— 


Steam in Ib. Revolution. bl 
t mi Raat Pcl ce ee A ass ac 
A 5 es 304 ais apes ge SID ise 
hs cs bs ak ae AE eee Roe aoe eee 
4th ;, 30 eae mrneer 
Miley sk ama oe I aa = i] 44-400 
Cth 5, co cs ce sc a ee ee : 15-652 


iving 64 as the mean number of revolutions and 14°499 
ots as the mean when worked out by the Admi- 
taking themean 
\ by the Prussian 
mean indicated horse power during the trial 








THE ENGINEER 





157 





was 8344, the mean pressure on the piston being 22°483 Ib. 
in the condensers ranged from 27}in. to 
steam was well maintained throughout, an 
8,663, with cy iston of 22.8661 
with a mean pressure on the piston 
last two runs give a mean speed of over 15 knots per hour, 
and if time had allowed of the trial being extended, a 
igher mean result might have been obtained. The mean 
indicated horse power of 8,344 gives the proportion of indi- 
cated to nominal horse power of 7} times.* 
The total weight of the machinery, with the 
water in the boilers, and including the spare gear, 
is 1057 tons, which gives a weight of 2°5 cwt. per 


those of the Hercules. 











There is every reason to believe that had she been tested 
under as favourable circumstances as the Hercules, her 





MIDDLE 





indicated horse power, 

During the trial the fires were worked b 
the factory stokers from Portsmouth Sigh verd, 
and the indicator di were taken with 
Richards’ indicators by an official from Sheer- 
ness Dockyard, so that the trial was conducted 
in all respects on the system invariably adop- 
ted by the Admiralty, 

For the convenience of comparison, we repro- 
duce here the following dimensions of the Her- 
— and particulars of her run on the measured 
mile :— 








Time. Ship's speed. 
Ne, of rem. min. sec, gg 
Ee os 3 47 - 15°859 
Rs - 4 29 ee 13°383 
3. oe 3 43 «- 16143 
4 se co os oe 4 3% ee 13°091 
& « 3 39 « 16°438 
6 4 41 oe 12°811 


The Hercules is 325ft, long, or 30ft. shorter 


FORWARD 











her coefficients being, as will be seen, far better than 


Konig Wilhelm. Bellerophon. 
Speed* x mid sec, Speed? x mid sec. 
ZC CU ae aes. 
Speed* x disp. 3 |. Speed* x mid sec. 3 __ 
LHP,  —172 = 


simply invaluable. Her pam capacity enables her to 
stow as nearly as ible half page A more coal as 
the Hercules—the Prussian carrying 870 tous, and the 
English ship but 600. Ceteris paribus, the former can 
steam half as far again, or keep the sea half as long again 
as the latter. The armour, too, of the Kénig Wilhelm 
ig on the average superior to that of the Hercules in weight 
and extent. 

Perhaps the most interesting feature about the 
entire trial is the enormous power exerted by her 
engines, The admirable diagrams we give are 
accurate facsimiles of those taken during the 
sixth run. They are worth attention, as the power 
exerted, e anything ever before developed 
in a single room afloat or ashore. Onl 
the other day we called, and justly called, 
Messrs. Penn’s ines in the Hercules the most 

werful in the whole world. On the 15th 
instant that proud title was wrested from them. 
The engines of the Hercules developed 8525-horse 
power as the maximum; but during the sixth 
run of the Prussian ironclad, her speed being 
15°652 knots, Messrs. Maudslay and Field's 
engines worked up to 8663 indicated horse- 

wer, thus beating Messrs. Penn’s engines 
y 138-horse power. The trial, too, affords 
an excellent illustratration of the absurdity 
of the rule now adopted by the Admiralty 
of calculating the speed of a ship by the revolu- 
tions of her engines. A glance at the tabular state- 
ment of the speed of the Prussian ship will show 
that the velocity on the first and sixth runs was 
precisely the same, yet the engines in the latter 
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than the Kénig Wilhelm, and lft. less beam. The displace- 
ment of the Hercules on her trial trip at the measured mile 
was 8680 tons, that of the Kiénig Wilhelm being 9602 tons, 
or 922 tons in excess of that of the Hercules. Yet the 
nominal power of the Prussian ship is 50 horses less than 
t hat of the Hercules, the average indicated horse-power 
being about identical in both ships. The immersed mid- 
ship section of the Kénig Wilhelm was 1313ft. at time of trial. 
The additional 30ft. of length possesed by the Konig 
Wilhelm has told most favourably on her steaming power, 


mean speed would have reached 15 knots, with a propor- 
tionate increase in her coefficients; but, leaving the wind 
out of the matter, the Kénig Wilhelm met with obstruc- 
tions, from the presence of ships and other craft on the 
measured mile, which compelled her to turn out of her 
course again and again. The consequent loss of velocity is 
not to be measured alone by the additional distance passed 
over, but by the resistance due to the action of the rudder 
as well. But apart from the question of speed, the Kénig 
Wilhelm possesses advantages over the Hercules which are 


x 588rr. x 22°866 LB , 3 — gegs-g99 LLP, 
33000 


case made 1°84 revolution per minute more than in the former. 
The Prussian Government now possess, in all probability, 
the finest man-of-war in the world. It is some gratifica- 
tion that she was designed by an Englishman, built by 
Englishmen, and engined by Englishmen. It is also satis- 
factory that her guns will be made by Herr Krupp, other- 
wise by the King of Prussia. The latter fact, however, 
scarcely consoles us for the loss to this nation of what might 
have constituted, if we had pleased, a powerful additien 
to our naval strength. 
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THE GREAT IRON VIADUCTS—COMMENTRY 
AND GANNAT LINE. 
By Mons. Norpiine, Engineer-in-Chief. 
(Continued from page 139.) 

Relative Economy of the Present System—The super- 
structure of the viaduct of La Cére, with a single line 
and with spans of 50 metres, like that of the Bouble, 
cost, without piers or abutments, per lineal metre, 15138. 
The superstructure of the Bouble, notwithstanding its en- 
tire metallic structure, will cost only 1350f.; or, in excess, 
a difference of 163f., which is about 11 per cent. The me- 
tallic work of one great pier of La Cére, of a height of 
33°90 metres superstructure not included), cost, per lineal 
metre, 2040f. At the Bouble, for a pier of 57°50 metres 
(superstructure not included), the expenditure for the same 
will only be, by the contracts made, 1600f.; and at the 
Bellon, for a height of 37°50 metres, it will only be 1200f. 
The respective economy is, therefore, for the Bouble, 440f. 
or 21 per cent.; for the Bellon, 840f., or 41 per cent. 
Finally, in calculating the price for the square metre of 
broadside elevation of the metallic structure, as far as, but 
caneses Bs the foundations or abutments, and, therefore, 
not including any masonry, we for La Cére, 81f.; for 
La Bouble, 51f. ; differences’ 308. or 37 per oa" 

In conclusion, we may remark that the projects which 
we have the honour to oom, produce certainly the im- 
pression of a greater boldness than the viaducts executed 
at Busseau-d’Ahun and La Cére, inasmuch as the arrange- 
ment of the most important portion of the piers is simpli- 
fied, and as the height of the metallic superstructure reaches 
62 metres instead of 39 metres. We think, however, that 
in consideration of the rational and correctly devised form 
which is now given to the base of the pier, the general 
aspect of these large works will be more satisfactory and 
more re-assuring; and we believe we have proved, by 
reliable calculations, that the new piers really offer—besides 
the considerable reduction in cost—a better guarantee than 
before for stability and durability. 





* In the accounts of the trial of H.M.S. Hercules, given in some of the 
leading journals, it was erroneously stated that the proportion of indicated to 


nominal horse-power ex in that vessel was unprecedented in the engines 
of H.M. shine: Pag oA this being the fact, the same proportion was 
in H.M. Vestal and Nymph, and was pan exceeded in 


M.S. it is also now, again, exceeded in the case of the 


3 oe 


All these four vessels are fitted with 


three cylinder 


We trust, therefore, that the supreme administration 
will sanction our projects, and that the company will 
energetically follow out the solution to completion of the 
line, which is impatiently expected by the many industrial 
establishments, works, and manufactories situated along 
its extent. ; 

Drawn-up by the Chief Engineer of the Central System. 

Orleans Railway-office, Paris, 20th September, 1867. 

W. Norpuine. 

There then follows as an Appendix to the Report, the 
subjoined calculations as to stability. 

I.—General Theory. 


The surface of the superstructure exposed to the | 


wind is about 26 metres to the lineal metre. The 
most violent wind may therefore produce upon one span | 
of 50 metres an effort of 50 x 2°60 X 270k. = 35,100k.,, | 
or 36 tons. For the piers, the width reduced to that con- | 
fronted or opposed to the wind, is 2°50 metres on top, and | 
3 metres below, or on the average 2°75 metres. The maxi- | 
mum effort exercised by the wind is therefore, per linear 
metre of pier, 2°75 x 270k. = 742k. ; and per storey in 
height, 5 x 742 = 3710k., or 4 tons. We shall assume that | 
this effort is double for the lower storeys, which are pro- 
vided with the curved counterforts. The total force exer- | 
cised by the wind upon one complete span, with a height 
of 11 storeys, may estimated therefore as follows :— 
Superstructure, 36 tons; 8 upper storeys, 4 tons each, 32 
tons; 3 lower storeys, 8 tons each, 24 tons ; making a total 
of 92 tons per pier, and half that, equal 46 tons, per trans- 
verse row of piles, 

The component of the superstructure, acting at about 6 
metres, or above the capital or head of the pier, we have for 
the momentum of the wind, with respect to the founda- 
tion in masonry of the piers of eleven storeys :—36 tons x 
61°80 metres = 2225; 32 tons x 35°80 metres = 1146 ; 
24 tons x 8°30 metres = 199. Momentum of the wind, 
3570 for the whole pier, and half that (= 1785) for the 
transverse row of piles, The intensity of the wind and its 
momentum have been calculated in this manner for each of 
the storeys. The numerical results are marked upon the 
diagrams accompanying this report. (See Tne Enciveer 
of the 11th of December, 1868, and subsequent impres- 
sions.) It thus appears that the differences in the 
ight have been neglected, both because these dif- 





constructed by Messrs, Maudslay, Sons, and Field. 





| structure varies in the same ratio as the intensity of the 
wind, so that there is a compensation. 
For the spans of 50 metres, the superstructure, in- 
| cluding the rails, weighs 2400 kilogrammes per lineal 
metre. The weight of one span 50 x 2400k. = 120 tons ; 
and with the established test-load of 4 tons per lineal 
metre, 320 tons. 
| ‘The weight of the piers, including the ballast of gravel 
concrete, which fills up the hollows of the tubular upright 
| shafts, divides itself in about the following manner :— 
| Pier of 11 stories. Pier of 7 stories. 
| Bouble. Bellon. 


Capital ... 20. soo wos tons ee 20 tons 
Upper stories 8X 14=112 ,, 5x14=70 ,, 
Lower stories 3 x 33= 99 ,, 2x20=40 ,, 
Foundation ... oon 9 » - e «@ 
Total per pier ... ... 240 ,, 136 ,, 
Orhalf per rowof piles 120 68 ,, 


(To be continued.) 

THE import and export trade of Belgium pened before 1830 
an annual average of 300,000,000f., or £12,000,000. Thence up to 
1840 it fluctuated between 300,000,000f. and 400,000, 000f. ; between 
1840 and 1850 it increased to an average of about 900,000,000f., or 





| £36,000.000; between 1850 and 1860 the average reached 


1,700,000,000f.; and a report presented to the King by the Minis- 
ter for Foreign Affairs estimates that for the period between 1860 
and 1870 it will reach an annual average of 3,000,000,000f., or 
£120,000,000. 

RAILWAY BRIDGE OVER THE R1vEs Ovse.—Amongst the several 
bridges which are in course of construction at the present time, the 
one which crosses the river Ouse at Skelton, is pronounced by 


many competent ju to be a very beautiful specimen of en- 
gineering skill. dhe boage, which is | iy S00Ft. in length, was 
opened on Monday last by 9 special train ever it, containing 


connected with 


Mr, Harrison, Mr. Cal the 
« North-Eastera Ral Whish the bridge is 


, on : * 
the North-Eastern Railway. The ine Se, } 
connected is the Doncaster and Hull | ¥, which has been 
in course of construction for some time Messrs. Brassey 
and Field, the eminent contractors. The work of bridging 
the river at a breadth of S00ft. was not so serious an obstacle as 
the making of an opening over the deepest part of the channel so 
that the vessels might pass and repass. This difficulty has been 
got over by placing a swivel bridge across the stream, whieh is 232 
feet inlength. This portion of the stravture is worked by hydraulic 
power. The entire bridge is wide enough te admit of a double line 
of rails. It consists of seven spans, and is composed of solid 
webbed fish-backed girders, which are supported by huge lem of 
considerable strength. The contractors for the work (which do 





spans 
[caches toe expali cad besquse the weight of the super- 


them the greatest eredit) are Messrs, Butler and Pelt of Stan- 
ningley, near Leeds, 





ALLE LEAL CLA AEE EARLE ALLL LE ALLA LANE 


158 


THE ENGINEER. 








—_= = 





COMPOUND TWIN 


SCREW ENGINES. 


M. E. NILLUS, ENGINEER, HAVRE. 


Bw in 


In our last impression we noticed at some length the new design 
of M. Nilius, of Havre, and thanks to his courtesy we are enabled 
to place before our readers an engraving of the engine, which is 
self explanatory. 








HEPPELL’S PATENT SAFETY LAMP. 


THE accompanying engraving represents a section of Heppell’s 
patent safety lamp, which, we believe, presents safeguards against 
explosions in mines such as have not hitherto been attained by any 
of the lampe in use. 

The air for supplying the flame is admitted through small per- 
forations into a chamber a whence it issues, through a perforated 
plate 6, into the combustion chamber. This chamber is enclosed 
within two glasses ¢, c, affording a chance of safety far greater than 
that which a single glass can afford. An accident might break one 
glass, but the probability of an accident happening such as would 
break two glasses is a very remote one, For the issue of the 














SNOOK’S IMPROVED COCK. 


WE illustrate below a novel form of cock recently invented 
by Mr. Robert Snook, of 18, New-street, Horselydown. It will 
be seen, on reference to the engraving, that the chief distinction 
between this and the ordinary steam cock consists in the hori- 
zontal a of the plug A, the plug itself forming the 
inlet, which arrangement not ee gets rid of the unequal wear so 
often apparent in clocks having the plug in the ordinary vertical 
position, but decreases the expense of fitting, as the barrel does 
not, of course, require chucking expressly for the purpose of boring 
out. The weight of these cocks will bear favourable comparison 
with that of others ;a j-in. cock of this design weighing about # lb. 
less than one of the ordinary construction. The usual arrange- 
ments for tightening the plug are also dispensed with, the pressure 
an this case effec 'y adjusting the plug in the event of its wear- 
ing, and entirely, as has been proved, preventing all leakage, 
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The handle, B, is passed through aslot in the barrel, and is fitted 
to a square projection, C, cast on the plug, and, when the cock is 
fixed in its place, cannot of course be removed. 

This slot, together with the outlet (which is effected by means 
of the passage, D, cast in the side of the barrel), form the only 
points at w leakage could possibly arise, but after repeated 
trials with steam to1001b., no symptoms of escape have been mani- 
fest. Leaving the question of merit, and looking at the improved 
a - yen wap pat of = it ° — actory to be able 

can be manufactured from 10 to cent. cheaper 
than those now in general use. ie . 





A SELF-ACTING PUNKAH. 

THE services of the punkah-wallah—whose manual work in the 
barracks, — and private dwellings of India is often unsatis- 
factory as as dear—are shortly to be superseded by a very in- 

of machinery, the invention of Lieutenant Turnbull, 
of the 6th Royals. This apparatus, which is shown in the accom- 
engraving, was recently exhibited at the United Service 


of by several distinguished Indian 
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valuable qualities of Mr. Turnbull’s gem which, being taken 
to pieces, will fit into a shallow box 2ft. square. Heat vieing with 
that of the tropics is not unknown even in this country, and the 
adaptation of the self-acti to the wards of our home 
infirmaries would be no bad idea.—Mechanic’s Magazine. 





EDUCATION IN FRANCE, 


WE xive below a translation of the scientific syllabus of 
the Paris Conservatoire. Scientific lectures are read by 
eminent savants, not only at the Conservatoire, but at the 
Sorbonne, Collége de Teens, Jardin des Plantes, &c., 
and this practice constitutes a most important feature 
in the French educational system. In France secular 
tuition is either very cheap or entirely gratuitous, without 
any restriction as to age, sex, nationality, or religious 
opinions of the students; in fact, no questions are asked 
as the student enters the lecture-room, provided he behave 
decently. 


CONSERVATOIRE IMPERIAL DES ARTS ET METIERS. 


PusBLic AND GrRaTurrous Courses OF LECTURES ON SCIENCE 
APPLIED TO THE USEFUL ARTs, 1868—1869. 


These courses commenced, on Tuesday, November 3rd, in the 
lecture-rooms of the Conservatoire Impérial des Arts et Métiers, 
Rue St. Martin, 292. 

Geometry, Practical,—M. Baron Ch. Dupin, Professor ; M. Laus- 
sedat, Assistant.—Programme: Theory of the principal curves 
employed in the drawing and construction of machinery ; diagrams 
of parts serving to transform motion ; toothed wheels ; cams ; 
eccentrics ; articulations ; escapements ; counters ; registering in- 
struments. 

Geometry, Descriptive—M. de la Gournerie, Professor.—Pro- 
gramme : Rules of linear perspective, and geometric constructions 
referring to it ; effects of ive ; instruments of perspective ; 
curved pictures; perspective of bas-reliefs ; stage scenery ; rapid 
perspective. 

Practical Mechanics. — M. Professor. — Programme : 
General principles of mechanics ; definitions ; effect of forces ; 
mechanical work ; principle of the conservation of work ; means of 
developing and employing work ; passive resistances ; 
uses of machinery ; ~~ ~~ —~qrtaeaamal description and theory 

in fo 


of machinery used 

Civil Constructions.—M. Trélat, Professor.—Programme : 
Materials, classified according to their uses, and to the xsthetic 
expression that they afford; theory of the elements of construc- 
tion ; foundations ; vertical and horizontal walls ; roofs. 

Practical Physics.—M. E. Becquerel, Professor.—Programme : 
Fundamental laws of general Fe aged the applications of heat ; 
formation of vapours ; use of elastic force ; sources of heat ; 
warming and ventilation; molecular action; general laws of 
acoustics ; fundamental laws of light ; sources of light ; construc- 
tion of optical instruments. 

Practical Chemistry.—M. E. Peligot, Professor.—Programme : 
First part of the course, general phenomena of combination and 
decomposition ; equivalents, nomenclature, and symbols ; natural 
history of simple non-m ic bodies, and of their principal com- 
binations ; air ; water; mineral acids ; ammonia; useful metals. 

Manufacturing Chemistry.--M. Payen, Professor.—Programme : 
Composition of vegetable matter, cellulose, preservation of timber 
and grains; starch, dextrine, glucose, gluten, Italian pastes ; 
food; hygiene ; sugar manufactures ; alcohol, wine, beer, cider ; 
paper; soap, gelatine ; hydrocarbons, petroleum, lighting an 


warming gas. 

Agricultural Chemistry. — M. ingault, Professor. — Pro- 
gramme : Experimental demonstration of the process of testing 
and analysing substances produced or utilised by agriculture ; 
age mo 2 adulteration. aetna at 

griculture.—M. Moll, Professor.—Programme : Exposition o' 
the special rules of agricultural zootechnia; breeding, rearing, 
and employing horned cattle, pigs, poultry, horses. 

Ru Works,—_M. Mangon, Professor.—Programme : Agricul- 
tural hydrology ; drainage ; manufacture of drain pipes ; cleaning 
drains ; desiccation (drainage) ; polders ; colmatage (manure irriga- 
tion) ; rah ciuaet ibaies Cob pase oc eosbiy on ; 

m on water; plantation of forests; grass; sand-hills ; 
forest industry. 


Spinning and Weaving.—M. 
hand and 


and 
: production ; on the forces em loyed by produc- 
tion ; natural forees, work, eapital; on the cos —_ 
ndes; on the institutions which facilitate juction ; ts 























Roxt dotted in from 
memory. 

The next acci- 
dent was a much 
more serious 
matter alike in 
the extent of pro- 

destroyed and in its effects upon life. It was a collapse, 


and in on the 14th of January, at the Tim- 
i Clay near the Stretton station. The 
prietor was Mr. Thomas H who is the owner of consider- 
i neighbourhood. 


inthat The proprietor’s son, 
—. jun., a young man of twenty-two years 

of age, and who had, only months before, completed his 
ae, to an engineer at Newcastle-upon-Tyne, was killed, 
with him three of his father’s workpeople. Several other 
were injured. The boiler was a one tube Cornish, 26}ft. 

we Tee g 6ft. diameter. The tube was 3ft. 3in. diameter and was 
i -valves loaded to 

They were 
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pressure. 
downwards and rent open close by a patch, &c. 
tents occasioned the deplorable results just mentioned. The boiler 
was scarcely moved from its place, and the brickwork at the back 
was knocked away only a little. 
ows 


a. 


FIG.2 


tent of the per- 

sonal injury 

which resul 

from this acci- 

dent is due to wi. 











at the time of 

the explosion. T 
At about twenty 
minutes past 
seven in the mor- 

ning, which was an hour and twen‘ 
handed over to the day engineman 
engine-man (Wm. Wooton), 
down. He immediately 


minutes after it had been 
m. Osborne) by the night 
i that his float was 
to Wm. Walker, who had the over- 


sight of the boi had the t of the pumps, and was 
engine- t, asked © be toatl ost let off the steam. 
Walker very “No.” But instead of instruct- 


ing Osborne ri. down the damper and escape, with 
—- else around m, forthwith he resolved to pull out 
the Rake in hand they commenced their work, and must 
have seen that the plates of the boiler were red-hot. Osborne had 
just had his turn with the rake and had gone about three paces to 
the side of the boiler; Walker had the rake in his hand, and young 
Mr. Holdsworth by bis side, when the dreaded calamity occurred. 
The third deceased was throwing water on the fire as fast as it 
was raked out; the fourth, his brother, was standing at the pit’s 
mouth, and was injured by the combined effects of the disengaged 
brickwork and the escaping steam. 

The third accident took place on the 26th of January, at the 
Whitehall oe near to Uldbury, in South Staffordshire. The 
proprietor is Mr. J. A. Kendrick. One person was killed and two 
persons were injured. 

On the following day the fourth accident occurred. The place 
of the mishap was the Aldwarke Main Colliery, which is situated 
at Ra near to Rotherham, and belongs to Messrs. 
va Shaw, and Co. Several persons were injured, but no one 
was 


Accidents 3 and 4 were both explosions, and were so singularly 
alike that one description would almost be suitable to both—ergo 
“oe oe See 
The boiler at Oldbury was a plain cylinder with flat ends. It 
was 22ft. Gin. long, 4ft. 3in. diameter, and worked at about 35 Ib. 
It was blown into four pieces, The rents are shown in Fig. 3. 
The front end 
I and the plates 


Fic.3 


from over the 
fire were blown 
across a road. 
The dome, and 
some few plates 
attached, were 

wn to one 
side, and the 
back end was 

wn, in one 
piece, to a dis- 
tance of 200 











‘was 
injured, but the 
The coroner's in is still pending, 
tee eh the bee, ee 
it was worn was 
no 5 
certainly no sign of shortness of water. 
The boiler at the Aldwarke Main Colliery was a plain cylinder 
with dished ends. Maptiatelinggs foratiy Tare: p Lo mok 
worked at about 55 lb. pressure. ere were the usual fittings, 
oped toe we Fg =: ts in Fig Th 
° dow ren . 4, The 
ety wok ons Grove ts 0 cxglinclte Satin tastes ie 
several of the front plates. oe ee ee ee ee 
See, Saete te She tte and reer. Tho back was 
thrown to the rear, and it cut in two a large steam chest which 
ran along the backs of the boilers, The stack, 120ft, high, was 









































As at Oldbury, so also at Rawmarsh, colliers were kept for some 
time below ground by the destruction of the pit . Only 
twenty-eight, however, were down at Old! ,, whilst 282 were in 
the mine at Rawmarsh. The men were all ultimately brought u 
in safety by the means which are usually stempenied on suc 
occasions. Mr. Kendrick was himself slightly hurt by the 
explosion at his colliery, for he happened to be standing on the 
opposite side of the canal—shown in our sketch of the locality— 
when the boiler went up, and he was struck by a portion of the 
ee _ deceased = Se ery | His gore is ——_ 
Ingram, and he was sixty- years of age. e time of the 
accident was half-past three, and he was then firing-up. The 
accident at Rotherham happened at noon, and there were perhaps 
thirty people employed about the surface. The boiler which blew 
up was one of three ranged side by side, and it occupied the 
ition next but one to the engine-house. Considering the 
estructive character of the accident in relation to the erections, 
it is astonishing that the severest injury sustained by any one 
man was a fractured arm. The engineman (John Shaw) and a 
corve greaser were both found buried in the ruins of the engine- 
house; yet Bayley’s injury was only that we have stated, and 
Shaw’s merely a slight cut on the arm. The workman (Wm. 
Knapton) who was responsible for the condition of the boilers 
was near the fire-hole at the time of the explosion, and was thrown 
with the back of his head against the steps by which he had 
descended to the fire. Both at Oldbury and also at Rawmarsh 
much consternation was s by the loudness of the reports 
which accompanied the rending of the boilers. At the latter place 
in particular the terror was that produced by a fear very widely 
entertained that “the pit had a 
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The Aldwarke Main Colliery is an extensive affair, and -gives 
employment to 350 miners. The demolished head gear of the 
shaft, which is 160 yards deep, will take some time to replace; 
but the resumption of drawing operations has been facilitated by 
the Park Gate Iron Company having supplied Messrs. Waring and 
Shaw with an 120ft. iron tube, which will serve the temporary 
purpose of a stack. 

We have hinted at the cause of accidents 3 and 4, and they are 
very simple. As to 1 and 2 even more confidence may be ex- 
pressed ; whilst frequent repairs may have weakened 3 and 4, 
shortness of water, it is clear, destroyed 1 and 2. At the inquest 
at Clay Cross on No. 2, and which terminated on the 22nd of 
January, the coroner could not advise his jury to criminate anyone, 

use, “‘ probably, they might have been deceived in measurin; 

the water, or by the machinery (the float) being out of gear ; an 
as theirs were the livesin jeopardy, hedid not think that there was 
evidence to prove any criminal negligence.” The man who was 
— to be most responsible was the deceased Walker. Osborne 
posed to having tested the float wheel when he began work, at 
which time he believed there was 64in. of water above the tube. 
Mr. R. B. Longridge also gave evidence at the inquest, for he had 
examined the boiler after the explosion at the instance of Mr. 
Evans, the Government Inspector of Mines for the district. Mr. 
Longridge did not, as may imagin ieve that there was so 
mach water in the boiler at six o’clock as Osborne thought; and, as 
may be equally imagined, he did not entertain all the confidence 
in a float that could be inspired by glass gauges, since, whilst a 
float might, by having its packing screwed too tight, become of 
little service, a glass gauge would be a faithful tell- The re- 
port of Mr. L. E. Fletcher, the chief engineer of the association to 
which Mr. Longridge also is attached, presented to the executive 
committee to the society in Manchester last week, concludes its 
notice of the Derbyshire accident by saying ‘‘that the explosion 
was attributable to inattention on the part of the attendants by no 
means exhausts the subject. It has long been the practice to cast 
all the blame of ne pres on boiler attendants, and though this 
course may be found convenient at coroners’ inquests, in order to 
prevent further inquiry, it has by no means the effect of prevent- 
ing further boiler explosions, which should be the object of all 
such investigations. ere is no positive evidence as to how the 
pone oA Rens, whe tue neglect ang feed 
ly, or whet) rom at the or any part ; 
but however this may have been, it must be clear that instead of 
aff the boiler attendant but a single float, which might 
only unless tested in each case by hand, there should have 
been a couple of glass water gauges, fixed to the front of the 
boiler, so that they might be right before the eyes of the fireman 
every time when he charged his furnace.” Ths beller when ts wes 
first laid down possessed a glass tube water gauge, but only the 
bottom part remained at the time of the accident, and of the three 
cocks only one was in wor order. No. 1 explosion is con- 
which may arise from depending exclusively 








ENGINEERING ON THE CONTINENT. 
for the erection of 


civil engineer, and MM. Vander Elstand Co. Belgian engine-mak. 
are on the same system, but the toweris circular i 


instead of polygonal. 
This figure is much better for the strength of the materiale and 
has admitted a great reduction of the internal so that the 
rice is only £7880. M. Georges Martin, of Paris, 


or eon & vous ane iron tower. R a of the Com- 
e des Forges et Chantiers is very like to Gouin, above 
Peferred to, aind the price is £9000. There are some other tenders 


and drawings quite excellent, but many others are very ridiculous. 
There is a contractor whose name we will conceal, and who has 
tendered for £2600. It must be remarked the work is to be made 
up in nine months only, and in a wild and lonely country, 
the masonry work and the framing of the ironwork will 
be be ex ive. None of the tenders have been yet 
accepted by the company, who are not pleased to accept the lo 
one; but all the wings have been sent in Egypt to M. de 
Lesseps, who will choose. The Belgian government has received 
tenders for nearly 10,000 tons of wrought iron rails, which had 
been divided between nine Belgian ironmasters, at prices from 
£7 18s. 1d. to £8 2s. 5d. These prices were very high for Belgium, 
but there was a strict warranty of the rails by the ironmasters, 
who were constrained to replace at their expense all the rails worn 
out or broken before five years. Meanwhile none of the contracts 
was ratified by the Minister, and a new tendering took place 
recently. The guarantee has been reduced to three years, aol the 
10,000 tons have been divided between the ironmasters at prices 
from £7 4s. to £7 6s. 5d. But these prices are yet high, 
for 6000 tons of rails have been recently supplied to 
an Italian company by M. Dorlodat, Belgian ironmaster, 
at £6 9s. 9d. This difference arises chiefly from the system of 
warranty. The Paris, Lyons, and Mediterranean Railway Com- 
_ have a very much better system of warranty for iron rails, 

he duration of the rails is determined, not by the time, but by the 
number of the trains. The rails must not show the least dete- 
rioration after the running of 15,000trains. The trial is made, not 
on all the rails, but on a small nuwber only (one-tenth or one- 
twentieth), which are laid on the main line outside the dist 

i of the stations. The number of trains running on that 
portion of the line is accurately recorded, and when this number 
is 15,000 a review of the line is made; the average proportion of 
worn-out rails is paid by the ironmaster to the company on de- 
ducting the price of the scrap iron. 

A new composition of gunpowder is being tried in the French 
army and navy. The inventor, a M. Dessignolle, has substituted 
for sulphur the picrate or nitro-carbonate of potassa. The 
picric acid is a new pound, obtained from mixture of 
phenic and nitric acids. The picric acid explodes by the heat, 
and there results nitrogen, carbonic acid, hydrogen, water, carbon, 
and carbonate of potassa. 

(Cis He K (Ao Ox)3 0; = 3Az + 5C O.4+ HO + H+6C+ KO CO,) 

The smoke produced is trifling, and the absence of sulphur makes 
it injurious neither to the men nor to the Besides that, 
when the powder is made only from picrate and nitrate of 
without carbon, a very violent powder is obtained which is excel- 
lent for blasting. It has nearly the same strength as the nitro- 
glycerine, and seems to be less dangerous. The a of smoke 
will be a notable improvement for tunnelling. It is probable that, 
when regularly manufactured, this new powder wil] be obtained at 
the same price as the ordinary gunpowder. 

A large avenue, 133ft. broad and 14 miles , theBoulevart de 
Port Royal, has been recently opened in a small district of Paris, 
between the Observatory and the Jardin des Plantes. It is every- 
where on an embankment of nearly 20ft., and crosses Pascal-street 
and Oursine-street over two handsome wrought iron arched bridges 
40ft. span, There are ten arched girders under the road, and six 
more under both footwalks ; the rise of the arch is 5ft.; it is T- 
shaped, and connected by an iron lattice to an upper horizontal 
wrought iron girder. This girder supports wrought iron cross | 
bearing transversal brick vaults lined with bitumen and loaded 
with the metalling of the road. The bridges are supplied with 
ornamented cast iron railing, and are much more elegant than an 
horizontal girder would be, but they are by no means o-. 
The weight of ironwork of the Rue de Pascal bridge is nearly 110 
tons. It is quite certain that with so small spans as 40ft. 
curved girders have not the least superiority. There are some 
objections to the drawing of these bridges. In the Rue Oursine 
bridge some arches are supported by cast iron columns to save the 
space for a staircase connecting the upper avenue with the lower 
street. The staircase is between the abutment and these 
columns. By want of a proper connection with the abutment 
the columns will receive from the arch a dangerous trans- 
versal strain. In both bridges the arches are connected by 
transverse braces, and nothing has been provided for the expansion 
of these braces, which must not be overseen for a bridge of such 
a breadth, This expansion will be sooner or later very trouble- 
some. 

MM. Cail and Co. have contracted with the Upper Italy Rail- 
way Company for an iron girder bridge to be erected over the Po 
at Pontelagoscuro, The length of the bridge will be about 1400ft., 
with four spans of 247ft. and two of 206ft. It will be a single line, 
and supported by two lateral double lattice continuous girders, dis- 
tant 15ft. The piers and abutments will be sunk with iron 
caissons and compressed air. The weight of the superstructure 
will be 1267 tons, and the price £24 per ton. Besides that, the 
price of each pier will be £4720. There have been for this contract 
six competitors, all very large firms of France or Belgium. 
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MINING IN Prussta.—The statistics relating to mining in Prussia 
show the surprising progress made by that country d the last 
twenty years in this industry by the introduction of aren 
systems of extraction by the use of steam power. In 1 there 
were 1587 mines ne ts | in Prussia, giving em t to 33,161 
miners, In 1867 this number had increased to 2162, with 48,351 
miners. The total value of the mineral production, which in 1837 
was £833,932, in 1867 ted to rd of £8,565,000._ cS 
VENTILATION By Arn!FouNTAINS.—A es, 
halls, &., by meansof jetsof fresh air passing to the 
centre of the space to be ventilated, and above of the heads 
of those present, in conjunction with ways of egress for the foul 
air through ten, after being cooled by the fresh air mixed with 
it, is pro by R. Moffat Smith, of Manchester, architect. The 
system ventiiocion, Bs. Salts wets could gern with 
warmi tus. e fresh air would enter cen’ space 
com tal tube standards, or could descend from the 
roof, as in a ball-room, ee ee ees Lee 

















The proprietors of boilers at ironworks and collieries in particu- 
lar, where, an a rule, the steam machinery is not kept in firet-claas 


By means of valves or taps the air could be regulated at 
—Builder. 


THE Suez Canal Company have received tenders and drawings 
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FOREIGN AND COLONIAL RAILWAYS, 

Roussta continues to display great activity in the matter of. rail- 
way construction. The ope in Ni , 1868, of sections 
from Koursk to Norojba (on the Koursk and Kiew line), from 
Roslavl to Orel (on the Orel and Vitebsk line), and from Riga to 
Mittau, ine the total extent of Russian railway effectiv. y in 
operation at the close of that month to 61944 verstes. We believe 
the Koursk and Kiew has since opened a further section of 225 
verstes from Vorojba to Brovary, the last station before Kiew. A 
line on hand from Kiew to Balta will, it is anticipated, be almost 
entirely completed in the spring, but it is not ex: to be 


opened for Pe ip before October. In any case it is believed that 
pain serrat railway communication will be established between 
St. Peters and Odessa in the autumn of 1869. The Russian 


Government has just granted Prince Pierre Troubetskoi a conces- 
sion of a line from Ostoschkow (a station on the Nicholas | to 
Torjok. The line is thirty verstes in length, and it is expected to 
be completed in about eighteen months. The works are to be 
catried out without any guarantee of interest. A line from Kovno 
to Libau has been determined on by the official Russian Railway 
Commission. Upwards of 4000 verstes of railway are now on 
hand in Russia, and in addition to the Kiew and Balta, lines from 
Moscow to Yaroslawl, from Yelets to Orel, from Griaz to Boris- 
poglebsk, from Koslow to Tambow, from K.tirsk to the Sea of 
Azoff, from Balta to Krementchug, and from Tiraspol to Kischi- 
new, ate likely to be opened for traffic before the close of 1869. 
No fewer than twenty new lines are still under the consideration 
of the official Russian Railway Commission. There are two lines 

roposed to the Crimea—one from the Lozow station (on the line 
roi Koursk to the Sea of Azow) to Sevastopol and Thesdosia vid 
Catherinoslaw and Melitopol, and the other between Krementchug 
and Sevastopol vid Berislawl, with branches to Kherson and 
Nicolaiew. 

A poition of the rolling stock to be used on the Northern Rail- 
way of New South Wales is being turned out at the establishment 
of Mr. Duncan Sim, of Morpeth, in that colony. Mr. Sim, at the 
last dates, was finishing the last sixty of some open wagons used 
upon the railway for goods traflic—principally for the transport of 
hay—the wood used is blue gum and kauri pine, the former being 
considered very durable. The wheels, axles, and springs have 
been imported and supplied by the Colonial Government, but the 
remaining ironwork about the wagons has been made by Mr. Sim. 
‘With regard to the extensions now on hand in New South Wales, 
we may state that upon the southern line Mr. Faviel is using every 
exertion to complete it to Goulburn as soon as possible, The station 
at Goulburn was nearly finished at the last dates; it is intended 
to erect a dwarf wall and iron palisading in front of the station with 
iron gates. Tenders have been invited for the erection of a large 
carriage shed at Goulburn, and in the meantime progress is being 
made with a goods warehouse, Upon the western line considerable 
progress has been made with the works, The railway works in 
progress in Queensland are nearly completed, It is anticipated 
that a line between Toowoomba and Allora will be open for traffic 
early in the ensuing year. The returns from the Southern and 
Western Railway of Quéensland show aslight improvement during 
the past month; the traffic on the Great Northern Railway of 
Queensland also shows an improvement, but still only yields a 
small revenue. 

The next session of the Quebec Legislature will be occupied 
with plenty of new railway projects. No fewer than eight schemes 
will invite attention, viz., the Massawippi, intended to improve 
communication with Boston ; the Stonstead, Shefford, and Lon- 

eil, intended to open up the great industrial resources of those 

istricts ; a line through Missisquoe county; the Gosford line, 
intended to furnish Quebec with firewood ; the Drummond and 
Arthabaska line ; a line from the St. Lawrence to the head of the 
Kennebec river; the “ Piles line” on the St. Maurice, which was 
thonght to be abandoned, but which is revived again more vigor- 
ously than ever; and a line from Montreal to St. Jerome, A sad 
accident has occurred at Riviére du Loup, Marchand’s hotel at 
that place having been burnt down. Several persons lost their 
lives, and rape them Mr. Wallace, C.E., of Quebec, It is 
feared that the plans and drawings of gittions of the Intercolonial 
Railway have been destroyed by this fire; should this prove to be 
the case the works of the Intercolonial may be retarded for a 
brief space. Itis hoped, however, that 200 miles of this impor- 
tant line will be ynder construction in the course of the spring or 
summer. The commencement of the Canadian section extending 
from Riviére du Loup can scarcely fail to exert an important 
influence 2, Spee the traffic of the eastern section of the Grand 
Trunk ilway of Canada, The commissioners of the Inter- 
colonial Railway have returned to Ottawa, after having traversed 
in sleighs the entire distance between the Nova Scotian and New 
Brunswick boundary line and Riviere du Loup. The commis- 
sioners propose immediately to let contracts for ninety miles of 
the new line, tions one and two embrace about forty miles 
from a junction with the Grand Trunk Railway of CO: ja, near 
Riviére du Loup. Section three will be twenty-six miles in 
length, and lies between the east side of Restigouche river to near 
Dalhousie in New Brunswick. Section four will be twenty-four 
miles in length, and lies between Amherst and River Philip in 
Nova Scotia. The commissioners are Mr, A. Walsh, Mr. E. B. 
Chandler, Mr, C. J. Brydges, and Mr. W. F. Coffin. They have 
offices at Ottawa, Rivicre du Loup, Dalhousie, St. John, and 
Halifax. The contractors will have to make their own calcula- 
tions as to quantities, and they are to tender for the construction 
of the line at a fixed sum per mile, which is to cover everythin 

without any extras whatever. The detailed specifications an 
the profile drawings prepared are to serve as the guide of the con- 
tractors in submitting their tenders. 

The gross earnings of the Union Pacific Railroad in 1868 are 
returned at 5,006,652 dols., although the line is at present in 
imperfect working. The total of 5,006,652 dols. was made up as 
fo en ewuaers, 1,024,006 dols.; freight, 2,040,233 dols.; 
express, 51,423 dols.; mails, 136,236 dols.; Government troops, 
104,078 dois. ; Government freight, 449,440 dols,; contractors’ 
men, 201,179 dols.; contractors’ material, 968,430 dols,; and mis- 
cellaneous, 91,627 dols. In round figures 1000 miles of this great 
road are now completed, while 500 miles of the western portion, 
éommencing at Sacramento, are also finished. A gap of 267 miles 
thus still remains to be filled up. The following description of a 
wooden railroad recently constructed fer the Clifton Iron Com- 
pany between Clifton and the Adirondack mines, is from the pen 
of Mr. O, G. Myers, late president of the Company ;—‘ The rails 
are of hard maple, 4in. by 6in., set on round ties on which are 
framed slots Gin, by 4in. The rails set on edge and keyed in the 
slots by two wooden wedges driven against con other project 2in. 
above the ties. The admit of bending sufficiently to make 
the curves. The ties are laid on the earth and are ballasted in the 
usual manner to pe of the bottom of the rail, It takes 21,120ft., 
board measure, of scantling for a mile, and 1760 ties at 3ft. apart. 
Our road is a very rough one. We have agreat deal of trestle 
work; some of it over 30ft, high, which is vastly more expen- 
sive than a level route. The engines used weigh from ten 
to fourteen tons, The rai probably last about five 
or six years, An engine will move about thirty tons of freight at 
about six toeight miles an hour, with Beary, grades and sharp 

rves. ier ee to move over the road next year 
rom 50,000 to | tong of freight, Trains have paased ov 


the road light at the rate of t ay salen sm Tost, but Bly Haat 
Pitistnrsen rae meee 
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to be making food pro- 
gress, Cars are running ly from vee be irare and 
the rails are laid to a point within three miles of Vermontville, on 
the Thornapple River, in the western side of Eaton county. The 
distance from Jackson to Charlotte is -five miles, and from 
Charlotte to Vermontville twelve miles, while it is fourteen miles 
from Vermontville to Hastings. The road-bed is nearly completed 
to Hastings. A bridge over the Thornapple River, which is up- 
wards of 500ft. in length, is also nearly completed. This part of 
the line will soon be in readiness for the tracklayers., Like most 
of the Michigan roads, the road-bed of this line is constructed by 
local aid, pong hens and county boards. A charter for 
& rail; from mton, North Carolina, to Suffolk, Virginia, 
where it will connect with the Norfolk and Petersburg road, has 
been obtained from the Legislature of North Carolina, 





A GREAT SHIP RACE. 


A RACE has just come off across the Atlantic which possesses 
more interest, for engineers at all events, than the tea-ship contest, 
which has now become a yearly event. On February 10th, the 
Cunard Royal Mail screw steamship Ri Capt. T. Cook, and 
the Inman al Mail screw steamer City of Paris, left New York 
and fairly raced home to Liverpool. We need hardly | that no 
extra pressure of steam was carried, but nothing that skill in the 
engine-room or on the quarter-deck could do was left undone in 
either vessel to obtain speed. We are indebted to the Liverpool 
Albion for the following particulars of this, possibly the most 
remarkable ocean race ever run:— 

Abstract of Log of the Inman Screw Steamer City of Paris. 
Feb, 10.—From Sandy Hook.—1.35 p.m. left dock, 3.20 passed Sandy Hook, 


3.35 SiosRoreet pilot. 

Feb. 11—Wind N.E,, course N. 85 E, lat. 41.02 N., long. 68.45 W.; light 
airs and heavy head sea, 8. Russia in company. Distance run, 242 miles. 

Feb. 12.—N E. toN., N 77 E., 42.05 N , 62.39 W.; fresh breeze and heavy 
head sea, s. Russia in company, Distance run, 2#2 miles. 

Feb 13.—N. to W., N. 75 E., 43.x9 N., 55.43 W.; first part fresh breeze, 
latter light air, s. Russia in company. Distance run, 314 miles. 

Feb. 14.—S.W. to W, N 71 E., 45.16 N., 48.35 W.; moderate breeze 
throughout, s. Russia in company. Distance run, 323 miles. 

Feb. 15.—N W. by W., N. 70 E., 47 20 N., 40.52 W.; first part fresh breeze, 
latter fresh gale. Distance run, 342 miles. 

ye 16.—N.N.W., N. 83 E., 48 N., 32.21 W.; fresh gale. Distance run, 
346 miles. 

Feb. 17.—N.N.W., N. 72 E., 49.43 N., 2.14 W.; fresh gale. Distance run, 


38 miles. 
Feb. 18.—N. by W.; N.76 E., 51.09 N., 15.26 W.; fresh gale. Distance 
run, 346 miles. 

Feb. 19.—To Fastnet.—4.5 a.m., burnt company’s signals off Browhead ; 
5 am., Fastnet abeam; 8.4, Old Head of Kinsale; 8.58, Roche’s Point, 
tender alongside ; 9.18 tender left, ahead full speed; 10.1, Ballycotton, noon, 
light airs and cloudy; 4.10 p.m., Tusker; 11.19 pm., South Stack; mid- 
night, lizht airs and cloudy; 3 a.m., Bell Buoy. Distance run, 222 miles. 

Feb. 20,—3.45 a.m., Rock Light. 

Abstract of Log of Cunard Steamship Russia. 

Feb. 10 —Wind N E., course various; at 2.40 p.m. left New York. 

Feb. 11.—Wind N.E, course 86 N., 38 E., lat. 40.44 N., loug. 68.40 W.; 
moderate breeze and heavy easterly swell, Distance run, 245 miles. 

Feb. 12.—N., 74 N., 42.02 N., 62.27 W.; fresh breeze and heavy easterly 
swell. Distance run, 295 miles, 

Feb 13.—N.N.W., 74 N, 31 E., 49.26 N., 5532 W.; moderate breeze. 
Passed Inman steamship City of Paris, bound east. Distance run, 316 miles. 

Feb. 14.—W., 70 N., 36 E., 45.13 N., 48.29 W.; moderate breeze, Distance 
run, 323 miles. 

Feb. 15.—N.W., 65 N., 47.38 N., 41.08 W.; strong gale and squally, with 
very heavy sea. Distance run, 333 miles, 

Feb. 16 —N.W., 79 N., 16 E, 48.31 N., 33.04 W.; hard gale and squally, 
with very heavy sea. Distance run, 329 mil:s. 

Feb. 17.—N.N.W., 76 N., 20 E., 49.49 N., 24.57 W.; strong gale and squally, 
with very heavy sea. Distance run, 332 miles. 

Feb. 18.—N.E., 76 N., 20 E., 51.11 N., 16.05 W. ; strong gale and squally, 
with very heavy sea. Distance run, 349 miles. 

Feb. 19.—N.N.E., at 10.45 a.m., arrived at Queenstown; 11.08 a.m., pro- 
ceeded. Distance run, 310 miles. 

Feb. 20.—At 3.30 a.m., arrived at Northwest Lightship. Distance run, 
234 miles, 

Feb. 21.—At 4.20 a.m., arrived at Rock Light, 

It will be seen by the City of Paris’ log that on the 11th, 12th, 
13th, and 14th instants both the vessels wereincompany. On the 
13th, by the Russia’s log, she passed the City of Paris, and though 
the fact is not logged, it is stated by passengers that the Russia 
had afterwards to stop her engines for an hour and a-half in order 
to remove the cover of the air pump, and to renew the india- 
rubber of a valve. It is interesting to note the number of miles 
logged each day by the two steamers. The following are the times 
of departure and arrival according to the respective logs. Owing 
to the Russia’s log not giving the hour of passing Sandy Hook, the 
times of both are taken from New York. The gross time is given 
without deducting difference of longitude, which is about 4 hours 
20 min. :— 


8 


J Days. hrs. min. 
Russia left New York Feb. 10, at 2.40 p.m., arrived 
a’ Queenstown Feb. 19, at 1045 p.m. «2 + oe 8 20 5 
City of Paris left New York Feb. 10, at 1.35 p.m., 
arrived at Queenstown Feb, 19, at 8.58 a.m... .. 8 19 23 
City of Paris left Queenstown Feb. 19, at 9.18 a.m., 
arrived at Liverpool Feb. 20, at 3.45 a.m. .. «. 0 8 @ 
Russia left Queenstown Feb, 19 at 11.8 a.m., arrived 
at Liverpool Feb, 20, at4.20a.m. .. «2 «+ oe 1.2: 


It will bs seen by these figures that at Queenstown the City of 
Paris Lad gained 42 min. on the Russia, but that coming up the 
Channil the ©ussia reco d the lost d 

It ir claimed on behalf of the City of Paris that her stay at New 
York was so brief in consequence of her having to take the place of 
her disabled consort, the City of Baltimore, that there was no time 
to clean her boilers and to trim her properly: On the other hand 
it is claimed for the Russia that she was deeply laden, and that 
her bottom had not been cleaned for several yore. 

The Russia was built in 1867, by Messrs. J. and G. Thomson, of 
Glasgow. Her dimensions are:—Length, 370ft. over all; beam, 








43ft.; depth of hold, 24ft.; tonnage, 3100 t. 
Her +) gg linders are 86in. diameter, and the piston stroke is 
3ft. 10in, The City of Paris was built) by Messrs. Tod and 


MacGre; of Glasgow, in 1866. Her length over all is 365ft.; 
beam 40ft. 4in.; depth of hold, 26ft. 2in.; tonnage, 2875 builders? 
measurement; diameter of cylinder, 89in.; length of piston stroke, 
3ft. Gin. 





IMPORTS AND EXPORTS OF MACHINERY. 
In a return issued a few days since we have a statement on this 
subject up to the end of November last, which shows the quantities, 
comparatively, for the last three years. Theitm of machinery 
from the United “_— to Belgium in 1868 were less by one- 
third than those of 1866; while the imports from France to 
Belgium were a third less than in 1867. Both in the machines and 
in the various metals it will be observed that there is considerable 
fluctuation in the 
Imports isto Beierts. 
1866. 1867. 1868. 
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oy Italy = us dé nt he 88 88,128 «. 
The entire export of iron ore and filings 
126,116,018 kilogs., being about eighteen millions less than in 
1867; and twenty-three millions less than in 1866. The pig iron 
sent to France in 1868 was 6,803,066 kilogs., in comparison with 
9,692,845 kilogs. in 1866, To the Zollverein in the period, however 

the quantities increased twofold, while this trade to the Uni 
States in 1868 was nearly threefold that of 1867. The trade in 
rails was nearly ten millions less in 1868 than in the previous 
year, there being a falling-off in the rails sent to Russia of nearly 
ten million kilogs., and of over five million kilogs. in rails sent 
to Italy. Under the heading of iron, other kinds including wire, 
the total export of 1868 is given at 65,690,825 kilogs., as against 
50,255,828 kilogs. in 1867, and the principal element of this large 
increase is in the export to the United Kingdom, which was a 
little over 4,000,000 kilogs. in 1867, while in 1868 it reached 
296,338 kilogs. In the item of nails exported to this country 
is a considerable increase in the past over the previous 
years, while in unwrought zinc there is an increase of nearly 
pap mp kilogs. of the total trade, more than half of which was 


country. 

Imports into Holland.—Under the heading of machinery, steam, 
and other implements for manufacturing purposes, computed in 

ilders, the im from the United Kingdom show a falling off 

m 2,572,000 in 1866 to 933,000 in 1868. There was also a de- 
crease in the imports from Belgium from 952,000 in 1866 to 661,000 
in 1868. In the item of cast iron from the United Kingdom the 
value in 1868 was 2,827,000, and in 1866 3,485,000. There was 
also a slight falling off in wrought iron, but in rails there was an 
increase in the value of imports from the United Kingdom from 
597,000 guilders in 1866 to 1,845,000 guildersin 1868. Inthe 
item ironwares, there was an increase of our import over 1867, and 
the same in steel bars, which reached higher figures than in 1866, 

Exports from Holland.— Although the item machinery does not 
figure in this list, there is a consi le inctease in the metal 
trades from their shores, the export of steel bars to the United 
Kingdom in 1868 being 1,145,000, and a great increase over the 

revious years. In raw spelter the export to this country was 
,494,000 Ib. in 1868, but the trade to Belgium in that article was 
5,000,000 Ib. less than in 1867. 

The Transport of Machinery and Metals to France.—The fixed or 
marine steam-engines from the United Kingdom in 1868 were 
valued at 215,850f., in comparison with 364,800f. in 1866, but 
from Belgium the falling off was from 363,450f. in 1866 to 
114,610f. in 1868. In spinning and weaving machines, nearly 
the whole of which come from this country, the figures are 
5,409,922f. in 1866, and 4,474,931f. in 1868. In agricultural 
machines, of which we appear to have almost the entire soppy 
there was an increase from 306,678f. in 1866 to 605,155f. in 
In the item of detached pieces of machines there is an increase in 
value in 1868 over 1866 of 300,000f. from England and 22,000f. 
from Belgium. In machine tools from this country there is an 
increase from 888 370f. in 1866 to 1,235,218f. in 1868, and in tools 
of pure steel from 594,725f. in 1866 to 649,668f. in 1868. In the 
item of pig iron the a. from the United Kingdom was of the 
value of over 4,000, . in 1866, and 1,000,000f. in 1868, Bar 
iron shows a total increase of the value of half a million francs, 
the greater proportion being from Sweden and the next from the 
United Kingdom. In tinned sheet iron from this country there is 
also an improvemeitit over thé trade of 1866, but it is not equal to 
that of 1867. In the item of steel bars there is a large a 
the figures being from the United Kingdom 553,123f. in 1866 
1,408,950f. in 1868. The Zullverein, from which the other part of 
the supply is derived, shows a reduction of one-half in 1868 in com- 
parison with 1867. The English trade in wite shows a decrease, 
while that of steel pens shows an increase in the past year. In 
copper ore there was an im: ement to the amount of 1,000,000f. 
in English and a falling off of nearly half a million francs in that 
from Algeria. Under the item first fusion in blocks, bars, or 
sheets the inerease from England exceeded 4,000,000f., and the de- 
crease from Chili was nearly 5,000,000f. The English trade in tin 
was almost stationary in the three years, and in tin wares also; 
while the zinc trade, which amounted in the whole to upwards of 
17,000,000f.; shows a favourable increase for that of the United 
Kingdom. The exports from France cannot be included in this 
list, no machinery or metals being included therein. The total 
value in the’ past year was 2631 million francs. These figures 
a a good increase over 1867, but are not equal to those of 
1866. 








HEALTH IN IRoncLADS.—It has never been proposed that shi 

should be armour-plated for the sanitary benefit of their crews. 
the contrary, it was for years loudly proclaimed that in addition to 
the increased danger of navigation, the inner life of these vessels 
would be almost unbearable. As in most of the prognostications 
of evil, in reference to improvements in marine construction, 
the prophets have had a bad time of it; but with respect to the 

ealthiness of ironclads the result is better than the most sanguine 
favourer of these floating fortresses could have anticipated. In the 
official report on the health of the navy, just issued, there is 
included a table of the ratio of cases of disease and injury under 
treatment during twelve months in various classes of vessels and 
in the marine detachments serving abroad. Dr, Mackay, of the 
Admiralty, in his introductory observations to the statistical ab- 
stracts, states :—‘‘ This table shows the ironclad vessels in a very 
favourable light, theratioof cases in them being considerably lower 
than in any of the rated vessels, and lower than in the sloops, gon 
vessels, and gun boats, The first rate, which shows a lower ratio t: 
the ironclads, cannot be taken into consideration, as the only vessel 
of this class in the foree was in commission only for a short time, 
during which she was being paid off, at a time, when, asa rule, 
men rarely go on the sick list excepting for serious diseases or in- 
jury. It appears that seventy-one vessels of various classes were 
employed in the home station d the period embraced in the 
report, fourteen ironclads being included in the number ap nary 
in similar duties to the vessels in squadrons on active service abroad. 
On this station the ratio of cases was below that of the other two 
vessels in the squadron doing similar service. On the Mediterranean 
station only two vessels were employed for the whole of the ee 


and aconiparatively higber rate of sickness is officially a 
to the fact of the v ing recently put in commission. On 
the North American and West Indian station the mean rate of 


both vessels was below the ave’ sick rate of the station. In 
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THE PATENT JOURNAL. 
Condensed. from the Journal of the Commissioners of Patents. 


Datesof Protection for Six Months. 

ALFRED ROBINS, Great St. Helen Lond “T in the 
eee of water and drain | ok one pe ict wl John 
Edward San U.8., and Isaac Sherman 
Ban California, U.S8.— 14th October, 1868, - 
» “*Im- 


Chureh, 
provements in ¢ tiane Carrs, apparatus for warming and heating 
Ce ee ee con ane 1868. 

292, THOMAS PIMBLEY, Bayham-street, Camden Town, London, “ An alarm 
— — railway passengers, guard, and engine-driver.”— 

january, 

310. ROBERT CAUNCE, Mansfield, N: , and Mrean GepLine 
BRADLEY and BERNARD Banus, Notinghain, » be ety po in 
machinery or apparatus for twisting yarns and of cotton, 
wool, silk, or other —— 

317. ALFRED ELLIS HARRIS, Soeut-enat, Saute, * An io ed 
potas of making plates or alates for artificial — Ind Fe 


332. — EDGOUMBE BROOMAN, Fleet-street, Lendon, “tmprorement 
in the construction of or stays.”—A communication from Leontine 
Marie Guillot, Paris.— 3rd , 1869. 

340. Henry Bryorson, JoHN BRYCESON, and THOMAS Honor Morten, 
8 Se ee ee ee vements in the 
construction of organs and in the application of electricity and hydraulics 
thereto.” 

342. JOHN JAMES BAGSHAWE, Thames Steel Works, gry and WiLiisM 


Fors. B , Birmingham, “ Improvemen’ achinery fe 
tanufactring selina and fou y ahd te Ggpacateh Bor predating peitons 


of such 
346. Peter JENSEN, gg: toe ag | Fins! ware, London, “ Mode of 
utilising the motion of the waves relative] at Reg ie 
the ship, for the Payee bg of the same, or for other useful A 
comm from Jochum Knudsen, Nyhavn, Copenhagen, ark. 
348. JosiaH VAVAssEvR, Gravel-lane, Southwark street, Surrey, ‘‘ Improve- 
in for w heavy or otdnance.” 


‘vy guns or 
» Kent, “An improved slip hook.”—4th 

354. JonN JoBson, Derby, “ Improvements in explosive ea 
356. WALTER BLUNDELL, Upper Thames-street, don, ‘‘ Improvements in 
a apparatus applicable to chimneys for the prevention of down 
358. JAMES peanenees, | Leith, Midlothian, N.B., “improvements in sur- 








ments 
350. GponGe Bray, 
February, 1869. 





face 
360. JAMES TAYLOR, Britannia Works, Birkenhead, Cheshire, “ Improve- 
mente 3 in machinery or apparatus for raising, lowering, and conveying 


362. JOHN HALFORD, Brettel-lane, Kingswinford, Stafford » “I 
— in anes hee furnaces used in the manufacture of = and in other 


364. Aienanean Bove BRownE, King William-street, London, “A process oo 
the direct decomposition of neutral fat latty sub for the 
stearine.”—A communication from Ado]ph Emil Bergen, Brogade, Cae 
hagen, Denmark. 

366. CHABLES GREY HILL, Nottingham, “‘ Imp in the factu 
of rosettes and trimmings.” —5th ali 1-69 

370, WiLLIAM =ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “Improvements in puddling and other furnaces employed in the 
manufacture of wrought iron and steel.”—A communication from Samuel 
Danks, Cincinnati, Ohio, U.8. 

374. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“A new and improved com: ee for preparing jelly broth.”—A communi- 
cation from Charles Julien Desnoix, Square du ot” Paris. 

% EDWARD MELDRUM, Dechmont, "Linlithgow, N ‘Improvements in 
¢ manufacture of paraffin oil.” 

oe. “pRasaMin WALKER and WILLIAM TILSON, Lenton, Nottinghamshire, 
“ Improvements in Jacquards and in reading machines connected there- 
rae and in the means or apparatus employed therein.”—6ih February, 











se ETIENNE JOACHIM DANIEL FOSSARD, Rue Albouy, Paris, ‘‘ An improved 

clyster- 

384, jead Biany JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in steam engine governers.”—A communjcation from William Bellis, 
Richmond, Indiana, U. 

286. WILLIAM ROBERT Laks, Southamp buildi Z' Chancery-lane, 
London, “ An improved lining for puddling and other furnaces,”—A com- 
munication from Samuel Danks, Cincinnati, Ohio, U 

388. Bristow Hunt, srw tee ae} Lincoln’s-inn, London, “ An improved 
manometro-barometric apparatus and vacuum gauge, applicable also as a 

Hwee J valve.”"—A communication from Jean Baptiste Java Mignon and 

8 Henri R Paris. 


390. FLEEMING JENKIN, Fittis-row, ao sages fe Midlothian, N.B., ‘“‘Im- 
‘Vements in apparatus for producing electric light.”—8ia February, 


=. REUBEN rons, GEORGE PHELPS, and CHARLES WILLIAM PHELPS, 

its in infants’ and invalids’ feeding bottles.” 

0. oo Wiitiaus, Sneinton Elements, Snei , Nottingh 
‘* Improvements in conimunication bet the p and the an] 
and driver of railway trains.” 

396. JOHN WILKINSON and WILLIAM S00TT, Bradford, Yorkshire, ‘‘ Improve- 
ments in looms for weaving.” 

404, JoHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of paper.”—A communication from Charles Alexandre 
Thirion, Paris.—9th February. 1869. 

“a a Knapp BaGHOTT EDWARDS, Claverton-street, London, ‘‘ Improvements 




















for icating between the guard, engine-driver, and 
agers in railway trains.” 
. WILLIAM HILt0N, Bolton, I hire, “ Imp ts in looms for 
weaving.” 





410. JAMES STUART, Rop kers’-fields, Limeh London, ‘‘ Improve- 
ments in the separation of wool, hair, silk, and other animal fibres from 
vegetable fibres in materials composed of mixed fibres.” 

412. WILLIAM Laver, Union Hall, Union-street, Southwark, Surrey, 
* Improvements in the manufacture of hats and other similar head 
coverings.” 

414. CHARLES THOMAS evans LASCBLLES, ( Great Guilford-street, Southwark, 

,  Impr casks and in the machinery to 
be used in making such Peso 

416. JOHN ay BENTLEY, dedeongh Northamptonshire, ‘‘ Improve- 

ters.” 





ments 

420. JOSEPH CLAYTON, Radcliffe, Lancashire, ‘‘An improved paste for 

ae and brightening aniline and pigment colours in printing on cotton, 
n, silk, or mixed fabrics.” 

422. *jous ALEXANDER FORBES "5 Hereford, and THOMAS CALLENDER 
HINDE, Fownhope, near Herefi P the production of 
heat for heating the boilers of marine steam engines, and in the furnaces 
and apparatus used for that purpose.” 

424. JONATHAN EDWIN BILLUPs, Cardiff, Glamorganshire, WILI1AM 
Cooper, Rotherhithe, Surrey, GsoR¢és THOMAS ARROWSMITH H1Nz, 
Gloucester-street, London, and WILLIAM YOUNG, Peckham, Surrey, 
“Improvements in means or apparatus for communication between the 

sengers, guards, aud drivers of railway trains.” —i0th February, 1869. 

4 Gronan REDERICK ANSELL, Bernard-street, Russell-square, London, 
“ Improvements in the manufacture of steel and iron.” 

bar ——s AvGuUSsTUS NOWELL, Nuneaton, Warwickshire, “‘ Improvements 

m ps. 
= Bane Pere HANSEN, Leith, Midlothian, N.B., “Improvements in 


432. | bansante PRYOR STOCKMAN, Abington-street, Westminster, ‘‘ Im- 
ow in meters applicable to measuring water.”—11th February, 





Patents on which the Stamp Duty of £50 has been Paid. 
478. oe Youne, ent, Midlothian, N.B., ‘‘ Distilling coal} shales, 


513. anaes Kipp, hcmetee Rise, Pye e bi ire mee | low pressure 

su) ‘ Ty or coal gas, for and heating purposes, &c.” 
“Tra February, \ ope. af , 

by EDWARD JOHN sCowusxa ome, Harrow, Middlesex, “ Carburetting 


as.” —16th February, 1 
0, THoMas aie Kilmamock, Ayrshire, N.B., “ Water meters.” 


5 —, ve rmastoating ith and transmitting 
from p’ Gm by oom si February, — er 
539, HERR SPINK aware Peckham, Surrey, ‘Pumps.”—21s¢ February, 


592, A (gy aa Chancety-lane, London, “Pin cartridges.” — 


February, 
574. 4, TuouAs Buuiey, Li “ Cle: the bottoms of iron, steel, 
Sther navigable vessels.” —-dith February, 4868, ee 


Patents on which the Stamp Duty of £100 has been Paid. 


448. JAMES a Ludgate-hill, London, “ Frills or ruffies, &c.”"—191A 
425. James Conan, Belin, Wh cops, and in the treatment of cops 
for warps, &c.”—17th February 1862. 

506. PHomAs WATSON and ROBERT DRACUP, Thornton, near Bradford 
~ Yophshin Preparing and’ combing woo and other fibres,"=264 


Se et bee © caren, gpm Wharves, Strand, 
459. 1 "Tuns Seance, Livro), Tramsipping and discharging grain, &c. 


oy Taonas BEnaM K KImgBAY, West B: and Vernon F 
Highcate, Middlesex, “Bleaching and and Ayving yarn and — 


1862, 
Ros: 'OSTER, , Beeston, cansidliaiiain, nabdinda Ut 
#2, Ronsat Piste jon. wane Be 22nd February, 1866. 
Notices of Intention to Proceed with Patents. 


3132. Tuomas Brown connes, tou Saeee Surrey, ‘‘ Improvements in 
machinery and apparatus for breaking, separating, and dressing mineral 


ag sg age BRAILSFORD and JOSEPH GADSBY, Nottingham, ‘‘ Improve- 
in the manufacture of lace made on net, or twist lace 
Selon onl in tp eaadinnt on tape therein.” —120h 


October, 1868. 
3131. FRANCOIS ALEXANDRE Le Mar, By Orleans, Louisiana, | 
fl, eameeeel in the construction of revolving and repeating fire- 


3136. 36. James W berwell, Surrey, “I 


mprove- 
stereotype plates 
whilst taking 7 
3152. JOHN DENLEY, Cheltenham, » “A new or improved 
pot.”—14th October, 1868. 

31538. CHARLES GODFREY iaron, Leicester-square, London, ‘‘Improve- 
ments in locks and latches.” 

3154. WILLIAM EDWARD Genes, We! n-street, Strand, “‘ Improvements 
in the manufacture or ion of artificial fuel.”—A communication 
from Charles de Lin and Auguste Combe Daima, Rue — Paris. 

3158. ALFRED ROBINS, Great St. Reto) London, “I ements in the 
manufacture of water and drain pi —A spain from John 
Edward Hughes, Great St. Helens, and Isaac Sherman Church, 
San Francisco. California, U.S. 

3160. THomas Gray, Taibach, Glamorganshire, “‘ Improvements in safety 

iyo, HicmARD HiuaD, Gieay-stveet, 2 bester-equare, London, “I 

ICHARD HEAD, Gray-street, Manc' juare, on, mprove- 
ments in stoves and boilers for heating water for baths and other 


153. oa CHURCHILL, Norwood, ying | ‘Improvements in § 
breech-loading fire-arms and cartridges for the same.” - 4 comm 
from William H. Miller, West Connecticut, US.—16th October, 


1868. 

3137 EDWARD THOMAS HUGHRS, Chancery-lane, London, “ An Ry me ~ 
adhesive substance.”—A communication frem "Jules Totin and Auguste 
Totin, Montreuil, France. 

3178. CERF Mayse, Fleet-street, London, “‘Improvements in tourists’ 
bottles, and in stoppers for the same, and other vessels, part of which 
improvements are applicable to locks or fastenings for boxes, and to other 
ike 

3179 bavip WIL608, Dundee, Forfarshire, N.B., ‘‘An improved drag or 
brake for the wheels of vehicles.” 

3184. FREDERIC PELHAM WARREN, Northumberland Heom, High-road, 
Lee, Kent, “‘ Improvements in ranges or ers TT 

3185. RICHARD ANGELL GREEN, Strand, on, improvements in the 
pre tion or treatment of the folded paper per sect ode ward yf printed works, 

in apparatus fur effecting such treatment.” —17th October, 


189. 1 Bristow HUNT, Serle-street, yang ke London, “ An improvement 
in scissors.”"—A communication from Sarah Hogan Brisbane, Fordham, 
Westchester, New York, U.S. 

3191. CORNELIUS WHITEHOUSE, Bridgtown, near Cannock, _ pa, 
‘ Improvements in the manufacture of augers, boring bits, and other 
similar tools.” 

3195. James Rag, Sydenh Kent, “‘Impr in carts for removing 
refuse matter from roads and for wa’ the same. "19th October, yi 





| pat oo ah a fs a H tabs, 


Is. 4a; n27, 

2148, 104.; 2146, 
4d; 2164, 64.; gies, 
10d; an 6d.; 2172, 8d.; hve, ls. Bn 2i77, Is. 2d.; 2 


; 9122, mses 21 


8d.; <8, wk 2182, 8d.; 2184, Is. 4d; 3s. j 2180, 6d.; 2190, ee 
2192, 6d Gay site, ea; side ad sion ba Shea” isd: soec ; 2201, 4d; 
2202, 84.; 2208, 4d; 2905, 4d; a; 2207, 8d.; 
2210, 10d ; U1 Je 4a; 2219, da; 9213, da; 2914, 44.; 2215, 4d.; 2216, 44; 
9929" 44.5 ; 2926, 4d; 9997, 4a.; $930, dd.; 2931, 4d. 841 
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All ’ an interest in one of such applications 
cous eave 5 in writing of o fect to such application at 
the office of Commissionets of Patents, wi fourtecn days of its date. 





The following descriptions are made Abstracts prepared expressly T 
Enorsenn, atthe afc of Hr Maja Commisnonrs ) Pat & ~~ 


Class 1.— PRIME MOVERS. 


2291. J. J. Aeron, Temple, ** . — Dated 21st July, 1*68. 

This invention relates to an eepeereant to the floats. The inner ends of 
ay agency oh hyped ey Sew age Rey so formed as not to work close up 
the ordinary floats. One effect of the imprayved floats is that 
the water is not yb much against the sides of the vessel, as by the ordi- 
nary floats; the of the vessel is thereby accelerated. Another effect is 
that the vessel « tte tam as the floats enter into and leave the water 
more gradually than the common floats. — Not proc eded with. 

2202. A. M. Cuasx, Chancery-lane, ‘‘ Feeding boilers." —A communication.— 
Dated 2ist July, 1868. 

This invention consists of a self-feeding apparatus. A float is employed 
maintained on the surface of the water; the float is in connection with a bell- 
crank lever connected to the stem of a valve placed within a connection piece 
of the suction pipe. When the float descends to the lowest level the valve is 
opened, and water is free to pass the piston of the pump, which is kept always 
in action. 

2361. a, T. Hamtttox, Dublin, “ Converting motions.”—Dated 22nd July, 


An r-4 is so mounted as to be free to revolve and reciprocate in its bear- 
ings. A circular disc is so mounted on this axle as to be inclined toit at any 
desired le. The disc revolves in a rim or ring in the nature of an eccentric 
strap. is strap carties a pin which works in a hole in a vertical stud, and 
is so mounted in in the frame of the machine as to be free to revolve through a 
small arc. The pin has thus a freedom for radial as well as for twisting 
motion. To obtain reci ation without rotation the axle is made merely to 
revolve, whilst the object in which the vertical stud is mounted is left free to 
move in guides; or the 1 vertical By may remain fixed and the axle free, 
whilst a second is i t the side of the strap, working in 
a second vertical stud. The Object in which this last is mounted will then 
reciprocate. 
2320. C. E. Broomax, Fieet-sireet, London, “ Rotary engines."—A communicas 
tion, — Dated 2ird July, 1868. 

This invention consists in a new arrangement of rotary steam engines, in 
which the steam acts by reaction on hollow radii disposed in a special manner, 
which reaction produces a rotary in the contrary sense to the escape of 
the steam. The machine is composed as follows. - A movable cylinder or 
disc is mounted on a hollow axle; this cylinder or disc has a number of aper- 
tures leading to its periphery, and is free to turn in a fixed circular casing 
which has a number of projections or stops on its inner periphery to divide it 
into a number of compartments. The axle is furnished with two distributing 
formed near one of the bearings in which the axle turns, through 








3203. GAVIN CHAPMAN, Glasgow, Lanarkshire, N.B., “imp 
treating sewage in crder to obtain valuable products therefrom.” 

$213. WILLIAM MAUDSLAY and WASHINGTON CHAMPION RAWLINS, Liver- 
pool, ‘‘ Improvements in (means and apparatus to enable boilers and fur- 
naces to heat expediti and their smoke and generate steam 
more quickly than heretofore.” 

$214. JOSEPH WESTWOOD, jun., Tredegar House, Bow-road, London, “ Im- 
provements in the construction of socket joints for metal piles and columns.” 
—20th October, 1868. 

3218. CHRISTOPHER SHAW, Wicker Ironworks, Sheffield, “ ~ 9" pameaeee 
in propelling vessels, and in screw mechanism to be used therefo 

3221. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Tmpeoveniehts 
in reels or bobbins.” - A communication from Francois Patureau, Paris. 

3224. EDWARD ORANGE WILDMAN WHITEHOUSE, Stoke Newington, London, 
‘* A new or improved mode of protecting insulated telegraph wires.” 

3225. HENRY WARNER, Old Jewry-chambers, London, “ improvements in 
mowing machines, and in apparatus applicable to adapt the same for brush- 
ing and sweeping.”—21st October, 1868. 

$240. JOHN BiacH, Newton Heath, Lancashire, ‘‘ Certain imprevements in 
the method or process of casting Bessemer steel ingots, and in apparatus 
connected therewith.”—23rd October, 1868. 

$248. IsHaM BaG@s, High Holborn, London, ‘ 
carburising, and purifying iron.’ 

$250. JAMES SPRATT, High Holborn, London, “Improved preparations of 
food for horses, eattle, game, poultry, and other estic animals, such 
preparations being capable of admixture with compounds for the produc- 
tion of a medicated food for man.’ 

$251. BRISTOW Huns, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in power ion from David Newell Brown Coffin, 
jun., Newton, U. S., Thanas Hunter Johnston, Charles U.S., and 
Benjamin Woodward, Somerville, Middlesex, Massachusetts, 

8257. WILLIAM RBID, Granton, Midlothian, N. b., “«[mprovements in trucks 
or wagons for the conveyance of cattle on railways, and in apparatus or 
means to be employed for feeding and watering the cattle during the 
journey, and for ventilating the trucks or wagons. 

a HENRY EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 

steam "A communication from Samuel Williston, James 

Sutherand! rr ¥ hy -1 Winslow Winslow, East Hampton, Massachusetts, 
U.S.—24th October, 186: 

8321. SAMUEL eaanhoos, ‘Liverpool, “ Improvements in lamp posts.”—30th 


October, 1868, Peis ay 
3375. THOMAS HARRISON, Liverpool, “ Impr ents in p "—6ih 
-lane, London, ‘‘ Improve- 


November, 1868. 
8389. ALEXANDER MELVILLE CLARK, Chan 
ments in machinery for planing mortising, and otherwise preparing wood, 
metals, and other materials.”.—A communication from Charles Gabriei 
Nicholas Schoenberg, sen., Boulevart St. Martin, Paris.—7th November, 


1868. 

$549. WILLIAM LA PENOTIERE, Battholomew-toad, London, ‘‘ An improved 
construction of lock.”—23rd November, 1 

8811. CLINTON EpGCUMBB BROOMAN, Fh London, “ Improved 
means or apparatus to be employed in diving or subaqueons operations.” — 
A communication from Cornwall Henwood and Robert Harkness Twigg, 
Sombrero Island, West Indies. Lith December. 1868. 

3871. Joskrn Jones, Wolverh Staffordshi “Improvements in 
drawing off the vapours from baths employed in coating metals.” —19th 








‘Impr in 











scember, 1868. 

$989. WILLIAM Henry RmGWAY and FREDERICK Moye J WALEER, 
Hanley, Staffordshire, ‘‘Improvements in the manufacture of ornamental 
bricks, tiles, slabs, and other like —, and in the machinery or appa- 
ratus employed therein.” — 24th December, 1 

105. WitLiaM = ROBERT LAKs, Southampton-buildings, Chancery-lane, 
London, ‘An improved method of and devices for uniting the ends of 
pipes or tubes.”—A Suemens= from Augustus Weyermann, St. Gall, 
Switzerland.—13th January, 1869 

214. JOHN ~MILLWaRD, Birmingham, “ a. in machines for 
quarrying and sawing stone or ls. from Curtis 
Orange Luce and Cyrel Warrington Gnas Brandon, Vermont, U.S., 
and Cyrenius Metcalf Willard, Castleton, Vermont, U.8,—23rd January, 





1 

975, NICHOLAS CHARLES SZERELMEY, Belgrave-toad, Pimlico, London, 
“ Improvements in making tarpauling in different colours, and in treating 
sail cloth and other fabrics, to preserve them from rapid destruction by the 
sea air and other corroding influences ” 

281. SYDNEY SmiTH, Hyson Green Brass Works, near Nottingham, “ +] 
provements in taps or valves for regulating the flow of steam, w; 


other fluids.”"— January, 1869. 
$21. WILLIAM EDWARD NEWTON, Leg cay Pape London, shaenaanion 
in the of the of and in the means of 








securing or fastening the various parts,” cae communication from Edward 
Riley Shepard, Seranton, and Payne Pettibone, Wyoming, Pennsylvania, 
U.S. 

$22, Hawry BATS, Hackney-road, London, “A new or improved top.”—2nd 
February, 1869. 


#,8 SeeRestions will be forwarded by post from the Patent-office on 
of price and . Sums exceeding 5s. must be re- 
at the Post-office, 5, Hi, 
Patent-office, 


ampton buildings, Chancery- lane, London. 
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1914, 4d.; 1995, iA gay ne gut, a a tit 3, 2065, 4d.; 2071, 
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which apertures the steam enters the interior of the axle intermittently. The 

bearing is kept pressed against the axle by means of tightening screws, so as 

to prevent all escape of steam, At each turn of the axle it makes two distri- 

butions of steam.— Not proceeded with. 

2332. W. E. Gener, Strand, London, * * Feeding boilers.” — Dated %4th July; 1868. 
This invention consists in a method of feeding boilers with water. The 

boiler is surmounted by a reservoir in communication with the boiler by two 


- tubes. One of the tubes lead into the steam space, and terminates in the upper 


part of the reservoir. The upper end of the other tube is connected to the 
bottom plate of the reservoir, colts fitted with a valve; the tube leads down 
into the water in the boiler. When the water sinks below a certain level, 
steam rushes up this tube, lifts the valve, and the water from the reservoir is 
then free to run down and raise the level. 


—, W. R. pe yt London, ‘* Boilers and feeding.”—A commu- 
ication. — Dated 25th July, 1868. 

The exterior shells of the boiler consist of a series of plates of boiler iron 
bent and riveted together so as to uce a long flattened boiler with convex 
ends, tied together by the perforated vertical longitudinal partition plates. 
Each of the chambers is divided by the vertical transverse ition plates into 

separate the ition plates being only about half the height 
of the boilers in which they are fixed. The boilers are arranged so that one 
will be directly above the other, a return flue being left between them. The 
overflow pipes are each secured in a vertical position. and extend through the 
shells of the boilers, the lower end of each pipe opening fully into the lower 
boiler without projecting downwards into the same, and the upper end of each 
pipe projecting into the upper boiler, and opening into the same at the intended 
water line, or at about halt ifthe height of the boiler. The two boilers are in- 
tended to be “ walled in” in any suitable manner, so as to afford a fire space or 
urnace under the front end of the lower boiler, with a direct flue extending 

ack therefrom, and up behind the rear end of ‘the boiler into the return flue 
left between the two boilers, the latter flue being continued upward in front 
and back over the top of the upper boiler to an escape flueorchimney. The 
float is a large hollow air-tight sphere of thin metal with a rigid stern, fitted 
to slide easily through a stuffing-box fitted on the upper side of the lower 
boiler. The feeding cylinder is a vessel with an opening through one of its 
sides, and is fixed concentrically upon a shaft, so that it can be rotated 
thereby .n a case which is fixed upon the top of the upper boiler. The lower 
side of the case communicates with the boiler through an opening, and its 
upper side communicates with a water supply-pipe through a like opening. 
The cylinder shaft extends forward to a short distance over the front end of 
the boiler, and carries fast and loose pulleys, whereon runs a driving belt. A 
bent Jever, whose fulcrum is supported upon the lower boiler, is jointed at one 
end to the projecting end of the stern of the float, whilst its other end extends 
upwards and form a loop in front of the puleys, through which loop the 
driving band is made to pass. The bent lever is so arranged in its relation to 
the float and leys that when the water in the boiler is at its proper height 
or levei, the float will hold the loop of the lever directly opposite the loose 
pulley, and thus allow the band to run without rotating the cylinder, but when 
the water falls to cc. distance below its proper level in the boiler, 
the float, falling with it, will move the said lever, and bring the loop opposite 
the fast pulley, and thereby give motion to the feeding cylinder.— Jot pro- 
ceeded wtih, 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e. 

2281. J. ope Richmond, Surrey, “ Transporting loads.”—Dated 20th 

July, 1 

This aoe relates to transporting produce or material contained in a 
suitable vessel or carriage along a rope or wire stretched between two fixed 
points, and the improvements consist in so arranging the supporting points of 
such fope or wire and so constracting the pulleys, sheaves or wheels, and 
pendants, which suspend the vessel or carriage, that the pulleys shall be 
capable of passing the supporting a of the rope or wire without hindrance, 
thus enabling the wire to be supported at any required number of points and 
thus establisiing a i ication for any desired distance, and 
also in combining with the employment of a pair of fixed wires or ropes placed 
side by side, the use, as herein described, of a continuous endless rope or wire 
passing round pulleys or sheaves placed near the extremities of the fixed 

Wires or . and capable of receiving motion from the revolution of these 

pulleys or sheaves, Which revolution is to be caused by the ——— to them 

of any suitable power. By this means, the distribution of the material (to 
be carried in suitable vessels or carriages) is secured at stated intervals along 
the line of carrying wire or rope, so that no portion of the wire shall be unduly 

Weighted, but that a continuous stream of vessels or carriages shall be con- 

stantly transmitted in one direction on one wire, and in the opposite direction 

on the other for such distances as shall be required. In mounting the wires 
for this method of i issi it is prop to secure them on 
each extremity of a cross bar of any oe length, fixed to a post or 
other upright of such height as circumstances shall require, and hold them in 

a loop of iron fixed to the extremity of the cross ean or them through a 

similarly fixed, the sides of which channel shall fit so closely to the 

wire that the sheave or sheaves of each block shall pass over the sides I 

such channel, or the cross bar is formed of L iron, and the wire is passed 

through a hole at its extremity, close to its upper edge, cutting out a slot 
inside such hole to allow the flange of the sheave or sheaves to pass. In the 
case of thus supporting each = at the extremity of a cross bar or overhung 
bracket, the ruming pulley b —_— are of the form commonly known as 
snatch-blocks, the standing of which blocks yams outside the end of the 
crass bar, and their in the standing or 
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Class 3.—FABRICS, 
Including Machinery and Mechanical connected with 
Saeie, semen, Dycny, erintien, and Dressing 
2302. L. Duxac, Le Nord, France, * threads.” —Dated 22nd 
This i tion relates to i d 
choaiiennans Scyig sat Lenens of Sse. bem, Seles, ee ae ee 
threads or hanks. is a 





mach There are 
First, by centrifugal 
thirdly by noustintet ane fourth] pity The whole of these are com 
bined in the machinery of this nvention, Thus 


le 
ti 
silt 


driven towards the circumference, will further 
suited for extracting the — This rarefaction may 

diminished by means of doors, th yl 3 of which is ‘wadend according 
to the amount of air to be admitted into the chambers. 

— J.F.,C. H., and E. Frirn, York, ‘‘ Looms."—Dated 2ind July, 


These improvements have especial reference to hand pom ant and 
looms used in the weaving of carpets, or to woollen, worsted, or other 
and consist of a simplified arrangement of whereby pieces are woven 
in which considerable variation of _ a 's required to obtain the requisite 
pattern or d2sign. For this purpose tw or levers are emp) each 
of which communicates by means of an sovedien’ lever with an arrangement 
of mechanism, as follows:—Above the loom and over the healds a small 
framework is mounted, vided with a horizontal card cylinder on either 
side. Between each cylinder and the framework hang a series of vertical 
metal plates or strips connected to a cross-bar, and so placed relatively to 
each card cylinder that upon any given peg upon the . coming in 
contact with any one of the metal plates or strips, it yields inwards or towards 
the framework, and so presses a mod yr! having an oblong slot in its 
centre part, through which passes a vertic: attened needle or tabbie, the 
lower end of which is connected to one of the healds by means of cord, whilst 
the other end, which has a hook formation, is connected YY Soin passing 
over a pulley swinging from the top of the framework to an 
or tabbie and consequent heald. On either side of the two rows yo em 
nected as before named to their relative healds, passes a horizontal lever er having 
its fulcrum in the front part or side of the loom, with the 
treadle lever arrangement before referred to. Each of such horizontal oo 
is raised and permitted to fall by its respective treadle or lever connection at 
the will of the weaver, and in connection with such horizontal levers are 
vertical catch levers, which act upon the card cylinders, and cause them to 
make the requisite portion of a revolution. By so doing the pegs of the cards 
or lathes press upon the metal strips referred to, which in turn press upon the 
horizontal pins named, and thus cause the needles or tabbies to incline—that 
is to say, not to allox the respective horizontal levers alluded to to catch 
them, by reason of their hook formation, in their ascent. By this action that 
portion of the warp not required to be in shed is left down, whilst other 
portions so required are raised according! An additional vertical catch 
lever is placed the opposite side of the card cylinder ends when it is 
required to back the loom, in consequence of a flaw or from reason. 
the bottom part of the loom, and under the healds, a double series of levers 
are placed, each series having reference to its own treadle, swinging on central 
fulcra and connected at either end by means of strings with the undersides 
of the healds, each end being connected to se; but contiguous healds, 
with the object of assisting the upper | one o = —— in its functions. 
Cords with weights or springs are connected to 2 ee end of the healds, 
for the purpose of retaining those not in position 1 for fnas my taut, and also 
for the purpose of easing the strain upon the vertical needles or tabbies. 


2312. E. T. epee, Seen a , London, “ Sasthel int--dh depiadis 


tion.—. 23rd July, 168. 
The object of this invention is to remove the glutinous matters env: 
the primary or cell fibres of flax so that they can be more readily 
from each other by picking, carding, or other suitable machinery. A — 
cylinder is placed within a tank which holds the chemical solutions, the 
cylinder contains the flax and is slowly rotated. the lower half of the cylinder 
being immersed in the different solutions, while the upper half is shove ws and out 
ofthe same. This secures a thorough circulation cf the solution as gravity 
drains off the solutions from the uw half of the cylinder, while the slow 
rotation of the cylinder constantly immerses the lower half of the same. A 
longitudinal open space is made in the centre of the cylinder immediately 
around the shaft of one foot or 18in. in diameter, as an escape for the solutions 
from the upper half of the cylinder. This space will also answer the purpose 
of.introducing an air blast through the flax to dry it, and to aid in the 
disintegration of the fibre at the close of the process. This open space is 
surrounded with longitudinal slat work to heep the flax in the body of the 
— from filling it. The heads or ends of the cylinder nem this open 
are closed. The cylinder is divided into quarter sections of slat work 
= on the outside, to keep the flax in position. Two or three movable pieces 
are fitted on each section for filling and emptying the sections. 
=, 2-e R. ae Chancery-lane, London, “‘ Separating cotton.”—Dated 24th 
y.! 

This aie consists chiefly in making the spike téeth of a picker 
machine so that the whole of that portion of each tooth which is to project 
radially from the —— cylinder shal! be thin or flat in its transverse 
scotia, and when the are inserted in the eh of the cylinder with their 
flattened oe projecting radially therefrom surfaces shall be in 
vertical planes parallel with each other and with the Sunan dt Oa of the ends of the 
cules Thus the thin form of the ends of the teeth will be ited to the 
rolls of the machine during the continued wearing away of the teeth, the 
rolls or the cylinder being made adjustable in the 80 as to be readily 
altered in position to compensate for the gradual sh of the teeth. 


ase aeeeee and W. E. Yatxs, Manchester, ** Looms."—Dated Mth 
uly, 
In this i ion the consist, First, in knitting or forming 





the healds in the ordinary seneer, but constructing them wholly of a fine 
metal wire material, the ny the on being of a stronger or coarser quality 
than the lower ; Secondly as the warp threads when leaving the warp 
beam in their course to y * ealds over two fixed guide bars and undera 
central or movable bar working between them ; this central bar is su; 

in a parallel position with respect to the two fixed guide bars, and is 
connected at each end to the ends of a rod connected with it and actuated by 


an eccentric on the crank ; when in action this movable vib: bar regu- 
lates the tension of the hen A ae during “ a Ht and ‘closing up,” 
diminishing or preventin; any great or ue strain the warp 


during the time the waned” tsb is ieing a A “Thirty, the improvements 
relate to the temples, and consist in si the top temple roller ina 
swivel or adjustable cap, in which it is wupported and povtnnn 0 on set screw 
centres the box or bottom, a portion of the tem the bottom 
roller or rollers being connected by means of a swivel; + od, Lastly, the im- 
provements consist in the employment of a flat or suitably shaped adjustable 
guard placed along and in front of the “ reed” closely above theopen ‘* shed ;” 
this guard is employed to keep the shuttle in its course through the shed 
when passing oan box to box, thus preventing the shuttle “‘ floating” or 
leaving its course.— Not proceeded with. 

238+. J. ayy el * Cleaning cotton.” — Dated 25th Jt , 1868. 








In this i ion the first i consists in anew mode ing 
the cotton or other rial to hi menue of & coeeyer and 
fluted rollers, which are combined with a third roller placed in ot 


draws the air from the wiek tn ¢ a to the outer 
~ a gevntel “ead pron away 


] 


Class 4.—AGRICULTURB: 
Including idiomas a BY Windlasses, Implements, Flour 


241. J. eaten ond B R. Bicxesron, Berwick-on-Tweed, ‘‘ Drill rollers.” — 
Dated 25th July, 1868. 


to any desired size of seed to deliver one (or more if desired) every time a 





This invention consists, making any part of a building or of any 
window movable ; the movable is supported by guide rods, slides, or 
oe ee, and cords attached to Govier frame, sash bars, or archi- 

—_. at the back oy of the facia or movable part 
of a building, an illum’ fi 
number ed and such Ignis ha 
hole or part of the ue may be thrown bape the window; a portion 
of the ight nay il may iemiaate th ‘ia or other movab! of the building. 


2267, F. C. Srerwnacu, Brussels, “ Pipe joint.” — Dated \#th July, 1868. 
The pipes are formed with a spiggot and socket coupling and with an an- 
@ or grooves on the outer peri: of the one pipe and the inner 
peri of the other, in a manner that will allow, when the pipes are put 
grooves of the pipes to be coupled. Into the annular chambers 
is run, and on cooling a solid- 


This invention consists in the —e of lightning conductors to Le. 
or vessels of a composite build of wood and iron, and also to ships or v 
of iron with wooden masts. In the case of a composite built vessel of wood 
and iron with wooden lower masts, the iron beams or any iron whereon the 
line of conductors are fixed, is to be covered with wood or other non-conduct- 
material, and the of metal or strip of per, by preference used as 
lightning conductors, are fixed on the same or on the under side of wood deck 
to ship’s side, and partly down the ship’s side with metal bolts in connection 
through the ship’ 's side to the metal outside or to the water, more particularly in 
the case of a double p'anked or skinned ship’s side, so that there may be inde- 
pendent metal bolts for connecting the metal plates or strips with the metal or 
water outside. In the case of a composite vessel with tabernacle masts, or 
masts stepping on or terminating at the deck, the same to be fitted from the 
keel of mast along upper side of wae deck to ship’s side, and thence over- 
board to sea direct, masts, if of wood, are fitted as usual with plates or 
strips of metal. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of of War or Jor Coast Defence, Gun Carriages, &c. 
2319. J. Punpey, Oxford-sireet, “ Fire-arms.”—Dated 23rd July, 1868. 
This invention relates to the obtaining for fire-arms a movable and adjust- 
able elevator for the breech to suit the v ents of the user. Over 


o- somewhat with the shape of the tang of the breech piece of the fire-arm. 
This plate is secured in on the tang by hooking its rear end into a slot 
cut in the tang of the breech piece, but it ma a An secured in any other conve- 
nient manner that will allow of its being readily unshipped and removed. The 
— vertical position or elevation of the forward end of the movable 
ape regulated and adjusted by means of an adjusting screw which enters a 
ole tapped in the tang. 

2326, N. Bawasy, i. og “« Sheathing ships.” —Dated 24th July, 1868. 

In this i its consist in forming a cavity in the 
points of the rivets, i. 2. fasten the bottom plates to the frames and to each 
other; in which cavity a softer metal or material is placed or driven, which 
softer ‘metal ] is not capable of injury by the galvanic action of the bottom 
plating or of the sheathing, or only so to a small extent, and is either the bed 
to oe fastening or is itself the fastening of the sheathing.—WNot pro- 

wi 








Class '7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 


2307. H. Fan, Birmingham, ‘‘ Door springs.” ~ Dated 22nd July, 1868. 

At the lower part of the axis on which the door turns is a double incline and 
aroller carried by a vertical slide, which bears ge the said double incline. 
On the top of the slide a series of flat springs press, the tension of which may 

be increased or diminished by means of a screw D onting upon them near their 
fixed ends When the door in one or other direction, one or other 
of the inclines described raises the roller and slide, thereby bringing the flat 
into action, and when the door is at liberty to move the pressure of 

roller on the incline brings the door to its closed position.—Not proceeded 


2313. W. Gruperr, ** Lockets.” —Dated 23rd July, 1868. 

The frame for carrying the miniature turns out of the case of the locket at 
the side of the case, — of ‘ss the locket —_ = lid similar to the 
lid of a box or cover The case jiece of metal 
folded at its middle, the blank 4 the figure of the two a les of the case 
—— together by a narrow strip or band. The doubling of the blank is 

effected at the narrow strip or band. The frame of the locket may be com- 
ower § of a blank having the figure of the two sides of the frame joined by a 
and or strip at the mi: dle. oe ee at the band the frame is fixed in 
the case by means of the which passes through a hole in the 
case and frame opposite or nearly pi ite the bands where they are folded. 
The frame of the locket turns upon the pocmge Py ing as a centre. The 
folded band of the case constitutes a sto; ‘ich the folded band of 
the frame shuts or abuts, and by wh’ ae the motion of the said frame is 
limited The folded part of the frame also constitutes a catch, by means of 
which the ~ may be drawn out of its case by the application of the thumb 
or finger nail 
2835. c. Riremts, er “ Head-dress.” —Dated 24th July, 1868. 
wention the patentee proposes to place upon the 





the ad and over the creeper. The creeper and rollers have not, b 
continuous motion given to them as in other machines, but have pongo Ui 
mittent motion, that is, they stand still a certain time, then move on a certain 
still and soon. This intermittent motion is effected 
by means of a toothed sector fixed on eg spur wheel, at every revolution 
motion is communicated to the 
It also consists in the application of a flap door or 
slide — ja bw op af the machine, which is opened at at pooper ntasvale, 
tition bowie turin jing on studs on a large spur wheel. These 
bowls, by ab er, open or close the flap door or slide at alternate 
intervals, that int the _ door or slide is closed whilst the ceumieeat 
o— jog flap door is in a cowl into which the 
the 


25th 
This invention relates to apparatus in which the is effected by means 
of air the wool or ote Aateatos mater metallic cloth is fitted 
the wool to be dried is placed. This 








PR ns a ‘in band, or other contrivance for ensuring fixity to a rack 

socket or arrangement ‘for holding the stem or support which upholds the 

hat, hood, — umbrella, or other like covering over the individual.— 
ei premstes oft 


Not 
2 ¢ M. Prince, 7rafalgar-square, ‘‘ Bell-pull."—A communication, 
eae ae 1868, 
The object of th eS oe the pull against the action of the 
Ste hy oes the ordinary horizontal action of the handle into a 
lever action. This is effected by forming a slot at or near one end 
of the plate to which the bell-pull is applied, such plate being screwed to the 
door jamb ; at the ite end Fy anoth 
ees, consists of a wire or rod so placed in 
& mould as to be cast into and fastened to the sides of the slot. The handle 


consisting of two SS = ee ether; one end is firmly 
connected bar na curv es aewmnead Baan the 
other part terminates 





2329. G. A. SHisiencr, Versailles, ‘‘ Preserving Fruit.” — Dated Mth 
This ition consists in the preparation of edt te 
and in subralting the animal and vegetable wubstances 


i 
! 
il 
i 
' 
it 


The washing is stopped of the animal or vegetable matter 
are no looger improgoated with the prevrving substance. = 


Olass 9.—ELHCTRICITY.—None, 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2235. W. Tunwen, Blackburn, *‘ Pump buckets.” —Dated 15th July, 1868. 
This invention consists in a nov ye of mes — and packing, 
a6} ye 6 aes uniform tightness 


one 
rubber, which expands and 
or barre!, and maintains a liquid soe packing without ~ = fricton. . The 
Litas tame spgine eek it Be teeeinn  peemery. cltenel a. aaneae 
the barre! or ly 
elasticity of the — causes the outer metallic ring to follow up the 
wear, and keep the packing tight without frequent turning of the screws. 


2237. aa Wuiston, Wolverhampton, “ Sash fasteners."—Dated 16th July, 
This fastener is so constructed that when the fe pret Ste te position 


for holding the sashes together it shall firmly lock its itself underneath and — 
in a notch in the catch-piate on the opposite side.— 


the plate on one side, 
Not proceeded with. 
2238. H. W. Rirtey and T, SHackLetow, Bradford “ Winding threads.” — 
Dated 16th July, 1868. 
This invention consist in winding ve or threads of 
of cotton or other fibrous substances, in single or double ends from a beam or 


large bobbin on to or upon a series of smail bobbins, spools, or tubes. These 
may be driven by frictional contact with — or other means, and traverse 
motion may be given toa series of guide eyes, for guiding the ends to the 
bobbins in regular order. 


2248. E. Funnexu, “ Railway signalling.” — Dated 17th July, 1868. 
The principte of this vention is to give distant oscillations to a disc, com 
bined with the striking of a bell, by a train passing over a — in order 
to give warning to a signal man at a distance that the train is h- 
ing. This is accomplished by a treadle in connection with wheal « wal and an 
electrical apparatus, the whe made to act automatically. 
2250. A, WoLLanp, Notting-hill, “‘ Watch protector.” —Dated 17th July, 1868 
This on tector or fastener is made of one piece of metal, somewhat in a T 
shape, that is to say. having two horizontal and one vertical arm. The ver- 
ticai arm of the T is bent at about ha'f its length, so as to form a hook. In use 
the fastener is secured to the article 7 1 or within a pocket, and a hinged 
catch is moved so as to release the h ook, the nn | or hoop of the watch is 
passed into the hook and the hinged cate! —Not with, 
2258. R. MELDRUM, Cupar, N.B., preston ”_Dated 17th July, 1868, 
An apparatus is em divided into chambers, the lower one being a con- 
denser with a tube in the centre con a piston and rod, which is joined 
to another on esas from a boiler with a cock for screw- 
ing off on, so that the steam into the chamber below the uj 
piston lifts the piston up the —— and closes a valve at a point where 
- tube in communi: ith a well or source of supply. The upper chamber 
the one that Sos brought ints and it does not come into contact 
‘oan steam chamber. eee SS ee ay ao 
outside to help to a BE omg the steam in its pr teem 
piston has been bas tere Medes ph described, nie 
to the lower piston are raised up with the piston, and a paw with an eye slip- 
ping on another rod admits of each of these rods being raised without inter- 
rupting anything until the paws come to the connection with the slides of the 
valves, when they raise these two slides, and also another, which closes one 
steam valve and opens another, as the steam out of the steam chamber 
into the condenser.—Not proceeded with. 


2245. S. Davis, Strand, London, “ Animal clipper.” —Dated 16th July, 1868. 

A series of comb teeth are formed upon the front end of a plate or frame, 
which teeth serve to collect the hair or wool to be cut between them, the edges 
of the teeth acting as blades ory a — the hair is cut when the movable 
cutter (mounted upon a centre at the SGiuee of the comb blade or frame) 
is moved across t! prcthangy serndnesalee ois; .— Not proceeded with. 
a Cc. G. Serco ee tam ot ~<. Shecsiures eine = 

‘or the purpose of or 

of trucks and then run into a long flue or kiln sation Gruywaanee 
trucks are made flat on the top, and these flat tops form the bottom of the 
kiln, the axles and wheels of the trucks below, or the bricks or other 
articles may be placed upon a sledge slid! guides or rolling on fixed 
rollers, the guides or rollers being like the wheels. For drying bricks orlike 
articles, they are placed on similar trucks and passed through a diving chamber 
surrounded, or partly so, by flues through which the heated gases from the kilns 
are led. On the tops of the trucks are clay slabs 2jin. or more in thickness, to 
protect the metal work of the trucks from the heat of the kiln. According to 
pat: spe ms the bricks or other articles, as they are moulded, are placed on 
ks running on rails, which pass through a flue heated as above 
pote The trucks enter the flue at one end, and when the bricks or other 
articles are sufficiently dry the trucks are passed out at the opposite end ; the 
bricks or other articles are then Joaded on to other trucks to be burnt; these 
bricks are carried on trucks running on rails, which pass along in front of a 
series of kilns, so that the trucks which the bricks or other articles to be 
burnt are piled may be brought in of any of the series of kilns, and then 
run off the trucks that carry them on to lines of rails that pass h such 

flue or kiln, or any other convenient arrangement of points and crossings, or 
turn-tables may be Par mga to convey the bricks or other articles from the 
machine to the hence to the kiln, or from the machine to the 
kiln. When's foc or kiln hes us been filled up from end to end with trucks 
the kiln is fired through holes in the top. be; at one end of the kiln and 
gradually passing on to the — end, so as to drive forward the heat to- 
gether with the smoke and moisture from the bricks or other articles, and the 
air and smoke is by means of a chi: drawn by return flues up the 
two sides and middle of the drying chamber in which the articles are dried 
before being burnt The firing of the kiln having commenced at one end is 
Sonaty degrees to the other, the amount acted on at one time being re- 

pers applied to openings from the kiln into the flues. 


2262. 208 etieanets and 8. Davizs, Dudley, ‘‘ Fire-irons.”—Dated 18th July, 


This invention consists in casting the head, bow, and one leg in an entire 
piece either in metal on the side of the bow or contiguous thereto; there are 
two projections by means of a tongs are extended when the projec- 
tions are pressed sim In certain totes prefer to cast 
the head and bow in an entire and attach a leg e of ornamental metal- 


es 
The poker may be cast in brass or other material minus the end, namely, that 
part to which it may be necessary to apply a piece of iron or steel, known to 
the trade as the s! being the remotest end from the handle. The head 
and shank of a chovel ts oust in ono jiece and the pan is attached to it in the 
ordinary way. In casting these arti: cuttelen, ox. partions of tho onane, it fo 0 matter 
of choice whether are to cast them in a solid form or by means of a core 
to render them part hollow, so as to economise the weight of metal. 
2264. J. Gixu, Palermo, By nate 18th July, 1868. 
This invention consists in i in the and arrange- 
ments of certain 











THE ENGINEER. 




















firmly connected The space being in free communication with the 
boiler, and forming a passage for the whole steam on its 
way to the even we erereety cocupled by steam of pressure and 
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urges the fi piston still 
keeps them in temporary contact. 
-, Ze Tuomas, Newcastle-on-Tyne, ‘‘ Smelling furnaces.” —Dated 18th July, 


The main features of this invention, in addition to the general arrangement 
or combination of the parts, are the construction of water boshes and the 
employment of spikes in the water boshes. 


2276. C. Na ag Mold, Flintshire, ‘‘ Counting machine.”—Dated 20th 


J \ 

This invention consists of certain elements com g annuli or flanged 
discs, the flanges being graduated and the divisional s figured or 
numbered as required, so as to form circular or cylindrical . These scales 
are placed side by side on a central shaft, upon which they are free to rotate, 
and are connected with and turned by each other in succession by wheel 


thus brings the pistons together, and 


z 





work, the whole being in a cy or other shaped case, having 
an or openings therein, through which the figures or numbers on the 
scale wheels are visible central shaft, when turned by a crank or other- 


wise, gives motion to the first wheel or scale (on the right), the first to the 
, the second to the third, and so on, the number of turns of the shaft 
being indicated by the figures on the rotating scales from | to 1,000,000, more 
or less, according to the mode of gearing, and graduating the scales and the 
number of scales or wheels with which the machine is fitted. 
2277. T. G. Green, Derby, ‘‘ Farthenware.”—Dated 20th July, 1868. 
A ition i loyed d of the following materials:—The 





Ls is gw La 
patentee takes a material known to mineralogists as granular quartz or talcose 
quartz, which is a substance containing quartz and steatite or talc, and he 
unites with this materia] about two-sixths of China clay and one-sixth of ball 
clay. . > pneu can be varied as circumstances may require.—Not 
proceeded with. 


2278. L. Ross, Leith, “‘ Artificial champagne.” — Dated 20th July, 1868. 

The first extracts the mucilage from raw lime or lemon juice. 
This is placed in vats for the mucilage to be thrown down by means of 
Spanish earth or isinglass. After the juice has become perfectly clear, it is 
drawn off and mixed with cane or other sugar, using about 6 |b. (avoirdupois) 
of sugar to each gallon of juice. This sweetened juice is again refined by 
sub; it to the same process. At this period 2 per cent. of sulphurous 

free or combined, as in the form of bisulphate of lime or otherwise, 
being mixed, to prevent fermentation by the action of the sugar on the juice, 
wi accomplished, the juice ig drawn off into champagne 
filling the bottles half full with this syrup, and afterwards it is aerated by 
any suitable process, such, for instance, as the process adopted in making 


-_, 3 Raine, Richmond, Yorkshire, “ Photography.”—Dated 20th July, 


This invention consists in dividing the camera into two or more equal 
parts by means of a division so constructed as to produce a picture with a 
soft or vignetted margin, and an arrangement by means of which the camera, 
after one view has been obtained, may be moved through such a degree of 
space as to cause the margin of the second picture taken so to superimpose 
and unite with that of the first as to yield a panoramic view by the Fy 
of the several pictures thus obtained. The method employed to effect this 
softening of the margin consists in having a divisional partition in the 
camera, which division is composed of a metal or other band with serrated 
edges, and passing over two pulleys, one at the top and the other at the 
bottom of the camera. The width of this band is so adjusted that when a 
lens is fitted into each division of the camera, and a sensitive plate is exposed 
when the camera is pointed at any uniform body, the serrated edge of the 
band, which must be moved by means of a handle attached to the axis of one 
of the pulleys over which it travels, shall so soften the edges of each picture 
as to produce a continuous effect of lighting. To apply this for taking a 
panorama the camera is made to rotate upon a table in such a manner that 
after a view has been taken on one portion of the plate by means of one lens 
the camera is rotated a certain previously determined distance, and the second 
picture is taken.—Not proceeded with. 

2287. T. Descnamps, Paris, “ Glove fastener.” —Dated 21st July, 1868. 
This invention consists in the combination of a hooked plate and a short 
jiece of braid or tape on one side of the glove, and an eyelet on the other. 
he plate is adjustable on the braid. Also in the use of a loose ring on the 
tape to pass over a stud. 


_—— 


BIRMINGHAM AT WORK. 


(From our own Correspondent, ) 

Few branches of Birmingham industry have made greater advance 

prone Bh past quarter of a century than the manufacture of 

t iron hollow-ware. The liability of wrought iron to oxidise 
has, until a comparatively recent date, limited its use in the manu- 
facture of cooking utensils and other articles for domestic purposes, 
but the process now so well known by the name of ‘* galvanising ” 
has completely removed this obstacle, and by so doing opened up 
a new and almost limitless field of industrial enterprise. 

The first operation in the manufacture of wrought hollow-ware 
is that of cutting the sheet iron into the required form, which is 
accomplished by what are technically called “guillotine shears.” 
These are simply bench shears of yg gee and worked 

hand. made 





by are of the t tempered steel, and 
some of their enduring qualities is afforded by the 
fact al cutting continually iron of tolerabl 


though y 
strong gauges, only megbewe apn asa rule four times a 
year. Circular having mov: are also jused for 
cutting out the discs for rice bowls, sugar bowls, tops and bottoms 
for iron casks, and other similar shapes of iron. Such articles as 
frying- and bowls are stamped in dies by means of presses 
somewhat similar to those used by the Wolverhampton tray-makers. 
— mig rt agree by nage — ay by —_ but the 
former gradu: superseding i 
bowls ond ouch iilee artitten > ssgcanthaalinana 
A brief iption of the modus operandi employed in the con- 
struction of that familiar domestic article the rete will 
general idea of bred py of kitchen-ware manufacture. 
and i 








FE 


together. 
t iron with zine, by the 
which is 

ironwork has, to a vast ex 
slate, &c. Galvanised roofing 
ed into an important branch of manufacture, 
d galvanised buckets—unknown twenty-five years ago—are now 

eek] The manufacture of tinned 
and galvanised wrought ironwork is carried on extensively in Wol- 
verhampton as well as in Birmingh: : 
mg the “‘curiosities” of this trade may be mentioned 
‘ gabions ” for soldiers and “* buoys” for sailors ; portable ovens for 
emigrants; and washing-pans for the gold di 
s for South American food exporters; and 
tone destined to tinkle drowsily on many a 


The coating of wrough' 
nising” process, ponte: 


stituted for articles of copper, brass, 


made by tens of tho’ 


Birmingham and the surrounding district comprise the great 
“centre” of the trade, and employ in it more than 2000 work- 
people, but it is also carried 
Glasgow, Liverpool, Bristol, as well as in London. 

Enamelled iron, by Paris’s patent 


less extensive degree at 


rocess, is coming steadily into 
ich was introduced into this 
by Selby and John’s in 1850, may be thus described :—The 
silicious glaze formed either upon 

ly to prevent any oxi- 
lied to the coating 
domestic iron-ware 


wrought or cast iron surfaces, so as effect 
dation of the metal, The process was first a 
of culinary articles, and is now extended to 
to which a coating is serviceable as a preventive of rust. Such 
articles are mainly produced for export trade or for use on board 
cause the enamel to chip, but the articles 
i i @ most important con- 
is difficult and ex- 
have been enamelled by this process 
ins informs us that, by recent im- 


sideration where the replacement of 


upon a large scale. Mr. 
provements, designs of a most elaborate descri 
in enamelled colours to the surface of the 
wards burnt in a furnace, and thus secured 
becoming erased or tarnished by the effect of the atmosphere. 
Another feature in the recent improvements is the imitation of the 
engraved zinc plates, with such exactness that it requires a careful 
investigation to discover the difference. Enamel has also been suc- 
cessfully applied to corrugated iron-sheets for roofing and small 
buildings, a purpose to which its capability of resisting the action 
of the atmosphere admirab! 

Enamelled cast iron ho’ 
extensively made b 
Messrs. T. and C. C 


lates, and are after- 
rom the possibility of 


w-ware, on a different process, is 
two well-known firms in the district— 
ke and Co., Wolverhampton, and Messrs. 
Kenrick, Westbromwich, a description of which, however, we 
reserve for a future paper on ironfou -ware in 
tinned, enamelled, or 
vanised, can be applied are apparently unlimited, and there is 
ittle doubt that in many descriptions of domestic ware iron, in 
i ill, to some extent at 
Some zealous theorists have even 
urged, with some show of reason, that flexible metal, delicately 
enamelled, might, with advantage, 
studio of the fashionable modiste. 
steel have been produced, with an economy to the wearer to which 
linen or paper could offer no rivalry. Whether these minor 
articles of costume will ever constitute a reall 
of the hardware trade must depend 
the influence of La Follet. 
well accord with this ‘“‘iron age;” and it would to some extent 
compensate the Sheffield s 
metallic crinolines. 


productions of the potter. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


( From our own Correspondent. ) 
FrvisHep Iron: ’On Change in Birmingham and Wolverhampton : 
No Improvement—THE NoRTHERN OF EuROPE TRADE: Agents 
Advices: Unusual Stocks: Low Prices 
BUILDING Inon : Old Orders in Hand—NEw ORDERS FoR Mis- 
CELLANEOUS—No Spirit 1N TRaDE—UNITED States: Little 
Doing—Pie Iron: Full Make: Slack Deliveries—Ooat: Si 
Better —OvrENCES UNDER THE MINES INSPECTION ACT: 
tions and Fines: The New President of Mining Associations— 
Harpwares : No Improvement : Working for Stock ; Travellers’ 
Reports : Betterin Heavy Goods and Railway Req 
VERNMENT AND THE CHAIN AND ANCHOR MaKERS: Dep’ 
to Mr. Bright—Tue Nat TrapE: A New Machine Coming Out 
—A DespatcH Box For THE Premise: Its Description: B 
ppropriateness—MIDLAND BOILER 
AND ASSURANCE Company: Meeting on Wednesday: Directors’ 
Report : Chief Engincer’s Report. 
Nor much of a more encouraging nature can be said this 
the iron trade of this part of the 


: Slack Demand—Suir- 


being sent away. B of its ; 
notice. It is a despatch-box intended for presentation to the 
Premier, and it is no little cause for satisfaction that 
it should have been made in a town which, until recently, 
was not known in the japan trade beyond the markets— 
chiefly in our colonies—which take the very a goods. 
This presentation despatch-box, for the Right Honourable 
William Ewart Gladstone has been made in Bilston, and made, 
moreover, by a manufacturer who has only just left the ranks. He 
is Mr. E. H. Busby, the registrar of a shape of cash-box and 
similar articles, which, depriving them of the sharp angles of their 
oblong edges, gives them a trunk-like appearance. This pattern, 
selected from others submitted to the p 8, has d 
for the Black Country town we have named the honour 
which the order impli The box is 18in. by ldin., 
and is 7in. deep. The pan is fitted up with thirteen dif- 
ferent compartments, and in the lid there is an auxiliary top, 
known in the trade as “‘a damper,” working upon hinges and fas- 
tening with bolts. The whole of the internal fittings are coloured 
green, slightly relieved here and there with lines of gold. Exter- 
nally it is pom (black) with fillets “7 The Premier’s mono- 
gram (“W. E. 


ton, a few makers on the 








upon the revision of the tariff in Russia. Hoping to get their 
iron in at the lowest duty imposed, buyers kept much of it in 
England until the new duties came intooperation. That iron, there- 
pean, wren onent to have gone in at the close of last season is only 
y saber 9 I woh, ent % SU8 ov tee tomned snayiatns the eyeing 
demand feason. Certain buyers did without customary 
supply of iron at the close of the year, and the market at that time 
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figure, orders can continue to be got by their represen- 
As the season wears on, this condition of affairs will no 
; but it must not be imagined that the Northern of 
ill this yearbe so good as was at one time expected. 
mediate trade for that market is experiencing a check, be- 
of the frost having again closed some of the lower ports which 


were q 

Some me is still being done here for ship-building purposes, an 
one firm have increased their means of production Sith a view to 
meet the demand they experience for iron for this use; but the 
specifications in hand were all received sometime 

There are a few new orders out, chiefly for fae and roofing 
plates and sheets, most of them for the South American markets, 
and there is still a fair inquiry for sheets for galvanising purposes, 
both for home use and for export. Here and there also the kinds 
of iron required in the mening of a few of the hardwares 
produced in this district is in slightly better request. But the 
demand, as a whole, is languid. There is an absence of a dispo- 
sition to buy wherever it can, by any scheming, be avoided. No 
one will speculate. The recent financial revelations in London 
have undoubtedly ised a thoroughly damping influence upon 
the different markets, and the summer will have advanced before 
any favourable change is conspicuous. 

e United States demand is still scarcely more than insignifi- 
cant, and it will be perhaps the end of March before there is any- 
thing like a fair inquiry from that part of the world. At that date 
it is believed that there will be a fuir trade done on account of the 
Southern States. 

Pig-iron is doing but little, and the quantities ordered some time 
ago are not being received anything like as fast as makers could 
deliver them. No alteration is taking place in the quantity made; 
and prices are mostly firm; but in a few instances in which con- 
sumers still desire to purchase some makers are giving way. 

Coal is slightly better than last week, particularly for domestic 


purposes, 

Offences against the terms of the Mines Insp Act conti 
to be brought out by the Government inspector, and the stipen- 
oa does not fail to mark his sense of the degree of culpability 
of the offender. On Tuesday at Wednesbury the owner of a little 
colliery at Willenhall was fined £6 16s. for having a gap in the brick- 
work fence of the shaft of an old pit, which, however, he had never 
worked; a similar fine was im upon the proprietor of a colliery 
at Kingswinford for not having a steam-gauge on a boiler attached to 
an engine which worked an inclined plane formed for the convey- 
ance of materials only; and the chartermaster of a colliery at 
Sedgley was fined £22 for allowing, without the “ personal concur- 
rence or knowledge of the owner” of the pit, a boy under fifteen 
years of age to work the gin machinery of a little pit. In this 
case the boy had fallen down the pit and was killed. 

Mr. Walter Williams, the chairman of the Ironmasters’ Associa- 
tion of this district, has been appointed President of the Mining 
Association of Great Britain. 

The hardware trades have not improved in the past week. 
Makers —, complain; and but for the tolerably good 
demand ing the last two months of ’68, and the first two weeks 
of this year, there would be ial work at establishments where, 
usually, full time is the ie. The orders executed during the 
period we have stated, were not unfrequently in nun a the 
current make, and stocks, in consequence, diminished. 

The orders now arriving being under the make at this time, 
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stocks are now being replenished. But work on account of stocks 
cannot be long continued. The travellers out report from almost 


every district that the shopk luctant to purchase more 


r 





pers are 
than enough to meet the barest necessities. The best reports are 


from Scotland and the extreme North of England and the West of 


England. In a few of the heavier branches there is a fair inquiry. 
chiefly on account of railway uses; and in these departments a sti 


better trade is confidently anticipated. 

Some alterations must be made in the law as affecting the test- 
ing of cables and anchors. The Act now in force ceases with this 
year. The makers here of the goods named are moving with a 
view to such an alteration as shall not make their testing machines 
protitless in the future, at the same time that they disapprove of any 
new test being imposed which shall be excessively severe. A deputa- 
tion headed by three M.P.’s, has had an interview with the President 
of the Board of Trade, who will fully consider their representations 
when they have been laid before him in writing. Such a document 
is, therefore, being prepared. When it is presented it will be the 
combined wishes of the trade in the North of England, as well as 
of South Staffordshire and East Worcester. Mr. Bright is disposed 
to incorporate the new legislation on this matter with the Mercan- 
tile Marine Bill which he has promised. 

The nail trade is unimproved, and some of the small masters 
have given notice of a drop in wages, which the men have intimated 
their intention to resist. We have reason to know that machinery 
for making forged nails will soon be in the market, which is likely 
to be as successful as that for making cut nails. Difficulties in 
the way of former experimenters are overcome by those who now 
have the process under hand. The poor en ey = may, there- 
fore, look for a sorry time of it. If their order should by this 
machinery be improved off the face of the manufacturing world, it 
will be a blessing to those who would have been otherwise 
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An article which does credit to South Staffordshire is now 
distination it claims prominent 
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G.”) wrought in occupies the centre of 


the lid, and at each end are plated handles. A 
Cotterill lock is the fastening, and th 

small stud feet. To make such an article ‘‘ without regard to cost,” 
which were the instructions in this case, is an order with which 
any ——— may well be gratified. Mr. Busby has acted 
upon 


box stands upon 


instructions so as to uphold his own credit, without 
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extra’ +; and the box, alike in constructive ma- 
nipulation and in artistic is a reputable piece o 
work, To whom Mr. Gladstone will be indebted ee | 
one 


not transpired; but it seem. that the 
rangpired; Pe tore wtatorman who is famous for his intere 

the masses should be the outcome of the ingenuity and skill 
a manufacturer who was but yt an 

Ohief amongst the meetings of concerns which have 
been held in South Staffordshire in the past week is that of the 
Midland Steam Boiler Inspection and Assurance Com: which 
came off in Wolverhampton on Wednesday afternoom, over which 
the ex-chairman of the Ironmasters’ Association presided 
and which was attended principally by ironmasters. The 
directors’ report showed that the ts of the half-year were 
£473, which was a considerable increase upon the corresponding 
period last year. The number of boilers under the care of the 
company at the close of 1868 were:—In the southern division, 
assured, 790; inspected, 867; —_ 1657; and in the northern 
division, assured, 740; inspected, ; total, 976, making a total in 
both districts of 2633. Two slight explosions had occurred Lego | 
the six months, but the compensation was small in each case, ani 
it had been paid out of the current revenue, A small increase in 
the total number of assured and inspected boilers had taken place, 
and as this increase arose almost entirely from policies issued for 
one or two boilers, the directors inferred, with satisfaction, that 
the advantages of boiler inspection and were beginning 
to be more widely felt and appreciated. The business in 
the north of England was satisfactory, and added its fair 
proportion to the profits of the company.— Mr. E. B. Martin, 
the chief engineer, in his report, said that only one serious 
explosion had occurred during the year 1868 to any boiler 
under the company’s care, and even this one exploded while 
the fire was being drawn, in order to execute repair, by the com- 

ny’s officers, One or two injuries, scarcely to becalled explosions, 
Rad taken place, owing to the shortness of water, and when th 
boilers were underfassurance they had been reinstated. During 
the past year each of the boilers under the care of the —, 
had been seen at least more times, and more than the 
number had been seen inside and in the flues. Many instances 
might be given where the written reports sent to owners had led 
to the repair or renewal of old or unsafe boilers. Attention had 
been given to the prevention of smoke with considerable success. 
Engines continued to be examined with the indicator with useful 
results, In an illustrated appendix records were given of forty-five ex- 
plosions, by which fifty-seven persons were killed and seventy-one 
injured. The most fatal explosions had been at ironworks, because 
the boilers stood in the midst of the workmen. The boilers which 
most frequently exploded were those internally tired, chiefly owin; 
to the want of strengthening rings on the tubes, now p 
necessary. Many externally-fired boilers exploded because worked 
for thirty years and more, and so frequently repaired as to make it 
impossible to estimate their remaining strength. The most 
frequent cause of explosion had been faulty construction with 
imperfect material or workmanship, or insufficient stays; but cor- 
rosion had also, as usual, been the direct cause of many explosions. 
The chairman congratulated the company upon the success of the 
concern, not only financially, but also in greatly diminishing the 

ber of accidents, which was the leading object the promoters 

had in view, . According to custom, the profits of this,half year 
are carried to the next, the division being annual. 
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WALES AND THE ADJOINING} COUNTIES. 
(From our own Correspondent. ) 

Tae IRON TRADE: Average Work in every Department at the 
Tronworks : Complaints Respecting the Severity of Specifications : 
Improvement more Slowly Realised than Expected: Brisk 
Demand for Bars: Prices for Merchant Iron Remarkably Low: 
Large Quantities of Rails being Manufactured for the United 
States: Russian Iron Freights in the Market : Additional Orders 
from Peru—THE TINPLATE TRADE—THE STEAM CoaL TRADE— 
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STOPPAGE OF THE PontTyPooL WorKkS—-THE NEWPORT AND 

PILLGWENLLY WaTEeRWoRKS CompaNY—THE BRIDGEND Ga8 

Company—TAFF VALE MEETING. 
Av the leading ironmaking establishments every department is 
said to be in average work, the principal orders in the i 
department being rails, several heavy contracts being now in hand ; 
but all worth having have been rendered next to unprofitable by the 
severity of the terms of specification—notably as to the test clauses. 
Tests are exacted in many instances which can serve no manner of 
use, but which necessitate a great deal of extra outlay on the part of 
the manufacturers. The improvement anticipa' in the home 
trade is being more slowly ised than expected, and, as compared 
with last week, it cannot be said that any further advance has 
taken place either as regards sais pevens or demand. For tin bars there 
is a brisk demand at s y increasing rates. Prices for mer- 
chant iron keep down remarkably low, and makers fight shy of 


the Newport and 





bearing interest at the rate of 
of the board were held d 
Leonard attended all, 


th gentlemen offer themselves for re-election.” 
unanimously adopted, and Mr. Hutchings was re- 
Mr. Barnard re-elected auditor. ? 


which occupies an area of 3768 acres, has been 
tricts. The new map will be on a scale of 
map will occupy about 270 sheets, 3ft. 
out under the superintendence of the 


by the directors of the Monmouthshire Railw: 

pany for the past half-year. In the previous half- 
was at the same rate, an corresponding 
he coal trade, the page of the 
Blaina works, which are now about to be re-s 
exceptional circumstances, fully account for the falling off in the 





PRICES CURRENT OF METALS AND OILS, 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 
Lrverroo.: Ocean Steaming: British and Irish Magnetic Tele- 
Humser Ironworks Company — PUBLIC 
Mavyvuracturtina Districts — THE ATLAS 
: New Process—NontH-EasTERN DISTRICT : 


graph Company — 


cocececo 
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Water Company : 
Cleveland Iron Trade, &c.—StaTE OF TRADE: 
Yorkshirve—THE Oaks CoLtigRy—Map oF Hatirax. 


A vERY close race from New York to Li 

between the Inman screw steamer City of 
steamer Russia, At Queenstown the City of Paris had gain 
two minutes on the Russia, but in coming u the Channel 
the Russia recovered her lost 
of Paris that her stay at New 
time to clean her boilers or to time her 
hand, it is claimed fo: 
had not been cleaned for several vo: 


iomson, of the Clyde. 
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is and the Cunard 
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by Messrs. J. and G. 
City of Paris was built in 1866 by Messrs. Tod and 
another Olyde firm. 
is toed Se pr pte and Irish ¥ 
graph Com held 
had now BiS stations and 
an increase of three stations and 311 ‘miles 


A farther dividend of 6s. in the pound is to be paid forthwith to 
the creditors of the Humber Ironworks Com 
C.E., has presented 
in the manufacturin 
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Parliament for loans 
sum expended up to 
amount of the loans i 
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buyers as much as ible with a view of ob g an 
Large quantities of rails are now. being manufactured for the 
United States, and considerable clearances are bei made at the 
local ports for New Orleans and New York. Severa Russian iron 
freights are now in the market, and although the season has com- 
menced rather earlier than usual, two or three vessels have been 
chartered to take rails to the Russian ports, and there is every 
prospect of the exports to the Muscovite empire this season 
being considerably larger than those of the BL we the 
rough rail manufactured in this district being well pted to 
meet the tratlic requirements of that country. Makers look for- 
ward to a speedy improvement in transactions with British India, 
and a large order for rails for the Oude and Rohilcund Railway is 
now being executed at the Plymouth Works, which, itis Gr oer 
will shortly be followed by others from that quarter. Additi 
orders have just been received for extending the railway system in 
Peru, and as the rail is only in its infancy in that country, makers 
are in hopes of doing a large amount of business with the south- 
west coast of America for some months to come. The pig iron 
eis not characterised with its usual degree of briskness, but 
prices continue firm. 
The tinplate mills in the district are fully employed, and as 
stocks at the works are comparatively bare, full list quotations are 
readily obtained. 
There is a tolerably good demand for steam coal from the mail 
packet stations, but there is nothing like activity evinced in the 
demand. There are large clearances to be made to South America, 
but owing to the te’ tion of the war in Paraguay, there isa 
total extinction of the speculative feeling which lately »; up. 
From the Continental markets there is a fair a demand, and 
as there is every pros of peace being maintained on the conti- 
nent of Europe, it will in all probal tend to increase a greater 
firmness to the speculative feeling w lately sprung up. For 
house coals there is a myers | increasing demand, the favourable 
change in the weather w lately took place enabling coasting 
vessels to arrive at the local ports, having been prevented for 
some time, owing to the unfavourable {state of the weather from 
arriving at the local ports. 


Works, and should the present good feeling which lately sprang 

u ta the iron trade of the district eontinus, several others will be 

biown in in a short time. 
In last week’s ENGINEER it was stated owing to some 

misunderstanding betmers the trustees of the Pon 

Estate and the w Vale Company, it was ; : 

whole of the Ebbw Company's works would be , 

the company’s ts had received notice to quit. e 

past week the iubabitants of Pontypool have he d an 

memorial has been presented to the beastons, show 


meeting, a 
ing that the of the "s works, and the 
connected with same, will in ve the town of P in 


utterruin, as it incur a loss of fully £25,000 per annum. 








highways; in Ashton-under-Lyne, 13, 
tisfactorily executed ; in Blackburn, 


in Oldham, 25,320 lin 
having been previously 
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D. Ellis, of the Atlas Ironworks, Sheffield, has patented PRICES CURRENT OF TIMBER. 
i until the width required 

and rolling it cross. 

plate made by this plan 
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at the Atlas Works 
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length 
was rolled on Friday 
Inglis, Captain Harrison: 
connected with the War 


plate 
It was first rolled to 8ft. 6in. 
rolled into a plate 8ft. 6in. wide, 
rolls in which this plate was rolled 
diameter ; they have recen 
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BREAKFAST. —Epps’s CocoA—GRATEFUL AND COMFORTING. —The 
haracter of this preparation has rendered it'® 
It is made simply with boiling water or milk 
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packets, tin-lined and labelled.—Apvrt.] 
Tue MANUFACTURE OF WATCHES AND © 
ing and instructive little w ibi 
clearness, the rise and 
ust been published by 


LocKs.—A mostinterest- 
i 2 uh: a ares 


making. 
. Benson, of 25, Old Bond 
City Steam Factory, 
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re UTR] ma and consequently the weight per running foot of the rope may be stated that the variations of the total tension wh 
ss rr aad feos Se areca Serene 

ome er, 
ee eam, CE, LED, FES ” = 3900 — 310 = 3500° tw siden of the besid are eonatbly ctraight, and its aliera 
(1.) Object of this Communication.—It is well known, or about one-eighth part heavier than the rope required for tions of length are ible, so that the total tensions at 


experience, that a belt for communicating 
motion between two pulleys requires a greater tension to 
prevent it from slipping when it runs at a bigh than at 
a low Various suppositions have been made to 
account for this—such as that of the adhesion to the belt 
of a layer of air, which at a very high speed has not time 
to escape from between the belt and the Vp But the 
real cause is simply the centrifugal force of the belt, which 
acts against its tension, and therefore slackens its grip of 
the pulleys. I have not hitherto seen or heard of any in- 
vestigation of the laws of the action of centrifugal force on 
belts and other flexible connecting bands in machinery; 
and therefore, although it is unlikely that the subject has 
up to this time wholly escaped the notice of mathematicians, 
it appears to me it may be useful to publish an 
accouut of the general nature of such an investigation and 
a statement of the practical rales to which it * 

For brevity’s sake, the word “band” will be used through- 
out this paper to denote any flexible connecting piece by 
means of which motion is communicated between pulleys, 
whether a belt, a cord, or a chain. 

(2.) Centrifugal Tension of an Endless Band.—The general 
principle of the tension produced in an endless band by 
centrifugal force is closely analogous to that which forms 
the foundation of the “ hypothesis of molecular vortices,” a 
hypothesis proposed in 1849} as a means of deducing the dy- 
namical theory of heat from the general lawsof dynamics, viz., 
that a vortex or endless circulating stream produces an out- 
ward pressureagainst the inside of any vessel within which it 
may be contained, of an amount proportional to the weight 
of matter contained in an unitof length of that stream, and 
to the square of its velocity, and independent of the figure 
of the stream; for it can be proved, from the elementary 
laws of dynamics, that if an endless band of any figure 
whatsoever runs at a given speed, the centrifugal force pro- 
duces an uniform tension at each cross-section of the band 
equal to the weight of a piece of the band, whose length is 
twice.the height from which a heavy body must fall in 
order to acquire the velocity of the band. 

In symbols, let w be the weight of an unit of length of 
the band; w the speedatwhichitruns, and gthe velocity pro- 
duced by gravity in a second (= 32°2ft. or 9°81 metres); then 
the centrifugal tension (as it may be called) has the follow- 
ing value :— 
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There are different ways of demonstrating that proposi- 
tion, the simplest being as follows :—Consider any pair of 
cross-sections of the band at which the motions of the 
particles are parallel and contrary. Call those cross-sec- 
tions A and B, The weight of band which passes any 
given cross-section in a second is wv; the particles at A 
are moving with the velocity + v, and the particles at B 
with the equal and contrary velocity — v ; hence, in each 
second, amass of matter of the weight w v undergoesa change 
of velocity amounting to 2 v; and according to the second law 
of motion, the force in units of weight required to produce 


that, change is WUX2°=2". O,, half of that 


g 
force is supplied by the tension at A, and the other half 
by the tension at B; therefore the tension at each of those 


w ve 


points is ; and the same demonstration may be ap- 





g 
plied to every pair of points in the band at which the 
motions are contrary. 

(3.) Effect on the Band when in Motion.—The effect on the 
band when in motion is, that at any given point the 
tension which produces pressure and friction on the pulleys, 
or available tension, as it may be called, is less than the 
total tension by an amount equal to the centrifugal tension; 
for this amount is employed in compelling the particles of 
the band to circulate in a closed or endless path. It is, of 
course, to the total tension that the strength of the band is 
to be adapted ; therefore the transverse dimensions of a band 
for transmitting a oa force must be greater for a high 
than for a low speed. 

(4). Rule for Weight of Band.—One of the most conve- 
nient ways of expressing the size of a band is by stating 
its weight per unit of length—for example, in pounds per 
running foot or in kilogrammes per metre. When the size is 
expressed thus, the corresponding way of expressing the 
intensity of any stress on the band is in lineal units of 
itself, such as feet or metres. Let b denote the greatest 
safeworking tension on a band of a given kind, in units of 
its own’ length: w, as before, the weight of an unit of 
length; so that w / is the amount of the safeworking ten- 
sion in units of weight. Let T be the amount of the 
available tension required at the driving side of the band 
for the transmission of power, being usually from two to 
two and a-half times the force to be transmitted. Then 
the total tension is 


eS ee 

whence it is obvious that the required weight unit of 

length is given by the etteg temas 9 ‘ 
T 


v= 





ee 6 6 ee ee OE 
F 1 that th band 
‘or example, suppose e is a wire rope—that 
the test working tension is to be cquivalons to the 
weight of 2900 feet of the rope, and that it is to run at 100 
feet per second, then * have 


o* = 310ft.; 
g 





* The general law of the centrifugal tension of a band is demonstrated in 
“‘ Thomson and Tait s Elementary amics ” (Oxford, 186*); but it is not 
to questions of practical mec which are foreign to the subject 


wh? ‘Transactions of the Royal Society of Edinburgh,” vol. xx., 1850— 





a speed so m as to make the centrif tension 
unim t. 


portan! 

In fixing the value of the greatest working tension on a 
wire rope a proper deduction must of course be made for 
the stress uced by the bending of the wires round the 
pulleys. 


by the expression , where D is the diameter of the 


smallest pulley round which the rope passes, d the 
diameter of the wire of which the rope is made, and L 
the modulus of elasticity of the wire, in length of itself— 
viz., about 8,000,000 feet, or 2,400,000 metres. That is to 
say, let 7, be the length of rope equivalent to the 
t safeworking tension on @ ht rope ; /, as be- 
‘ore, the length equivalent to the greatest working 
tension, then a 
- (4) 


i=,— 2,0. © © 


In the case of leathern belts 6 may be estimated at about 
660 feet or 200 metres. 

In the case of a leather belt running at the rate of 
100ft, per second, the weight oy unit of length required in 
order to exert a given available tension is increased in the 

660 660 
= nearly double, as compared 
nar «Oe wre 
with that of a belt whose centrifugal force is unimportant. 

The sectional area of a leathern belt may be calculated 
approximately in square inches by multiplying the weight 
per running foot by 2'3 ; or in square millimetres, by mul- 
plying the weight in kilogrammes to the running metre 

1000. 

"The ordinary thickness of a hes. belt being about 
0°l6in., or 4 millimetres, the breadth may be deduced 
from the sectional area by dividing by that thickness. 

The length (L) equivalent to the modulus of elasticity of 
a leathern belt, as calculated from Bevan’s experiments, is 
about 23,000ft., or 7000 metres. 

(5) Tension of a Band when at Rest.—It is sometimes 
requisite to determine the tension which ought to be put 
upon the two sides of a band when at rest, in order that, 
when in motion, given tensions may be exerted at the 
driving and returning sides, The ordinary rule is to make 
that tension the arithmetical mean between the intended 
available tensions at the driving and returning sides of the 
band; and when the speed is such that the effect of centri- 
fugal force is unimportant, that rule is sensibly correct. 

Tt is sensibly correct also when the band connects two 
pulleys that stand a long way apart; for example, in Hirn’s 
system of “Telodynamic Transmission,” where the — 
between the pulleys that are connected by means of an 
endless wire rope are sometimes 150 metres, or about 500ft. 

On the other hand, when the pulleys connected by means 
of a fast-running band are comparatively near together, 
the tension which should be put upon each side of the band 
when at rest is nearly equal to the arithmetical mean be- 
tween the total tensions of the two sides of the band when 
in motion; that is, the centrifugal tension has to be added 
to the tension given by the preceding rule. 

In intermediate cases the tension, when at rest, has 
values intermediate between those given by the two 
preceding rules ; and when the band connects two pulleys, 
whose axes are at or pear the same level, it is expressed 
by the following formula, the result of a mathematical 
investigation, of which it is unnecessary to give the details 
bere. Let J, as before, denote the length of band. whose 
weight is equivalent to the total tension at the driving 
side when in motion; /’, the corresponding length for 
the returning side; L, the length equivalent to the 
modulus of elasticity; c, the half span, or half distance be- 
tween the pulleys; /,, the length of band whose weight is 
equivalent to the tension required when at rest. Then, to 
a degree of approximation sufficient for practice, we have, 

_l4+l v2? Le®§ 1 1 
oo ~g9 2 03PeLetsreLe (6) 
The two extreme cases, to which the two rules al- 
ready given apply, are expressed as follows :— When 


: +? 
To is a very large number, we have/, nearly = M 


of being the mean between the available tensions of the 
g 








ratio of 





two sides; and when na is a very small fraction, we have 


1, nearly = af 
being the mean between the total tensions of the two sides 
of the band. 
For example, let the band be a wire rope; let » = 100ft. 


per second ; so that v" =310ft. Let the total and avail- 


able tensions, when in motion, be as follows :— 
Total. Available. 


Driving side, 1= 2900; I— = = 2590 
Returning side. 1’ = 1605; v’ —** = 1295 
Means aay = 29525; ir ** = 1949°5 


Let L= 8,000,000ft. of rope, and let the ulleys be 
200ft. apart, so that the half span c= 100ft; then the re- 
quired tension at rest is found to be equivalent to the 
weight of the following length of rope:— — 

22521 — 215 = 20374ft.; 
being intermediate between the mean of the total tensions 
and the mean of the available tensions, and somewhat 
nearer to the latter than to the former. 

In order to show, in a general way, how the results 
expressed by the formulas and the rules are arrived at, it 


* See Reuleaux, Constructionsiehre fiir Maschinenbau. 





stress is given in equivalent length of rope ; 


rest and in motion are sensibly equal, and the centri- 
fugal tension takes effect almost wholly in diminishing the 
available tension. When, on the other hand, the pulleys 
are far apart, the two sides of the band hang in the form 
of curves; the band is free to alter its length to a certain 
extent ; and part of the centrifugal tension takes effect in 
lengthening the band and increasing the total tension, 
instead of in diminishing the available tension; and hence 
the mean total tension is somewhat greater than the ten- 
sion when at rest, and the available tension is not so much 
diminished as in a shorter band. If the span between the 
pulleys is wide enough, nearly the whole of the centrifugal 
tension takes effect in lengthening the band and increasing 
the total tension ; and the mean available tension remains 
sensibly undiminished, 

This accounts for a fact, well known to practical men, 
that in transmitting a given power between a given pair of 
pulleys, a long belt is less liable to slip than a short belt. 

Glasgow University, Feb., 1869. W. J. M. RB. 





ON THE LIGHT ROLLING STOCK SYSTEM OF 
RAILWAY TRANSPORT. 


Tuat railways do not pay a fair profit on the sums in- 
vested in their construction is a truth fully recognised by 
the modern capitalist. This truth, so important in its 
bearing on the development of the resources of the coun- 
try, has been carefully investigated by engineers and 
financialists alike, and, as a result of this investigation, 
two general propositions have been laid down. The first 
is, that very large sums have been in some cases, neces- 
sarily, in other cases osama wasted in unproduc- 
tive work, such as law expenses, the construction of pala- 
tial termini, the reduction of lines to a dead or nearly 
deal level by embankments and cuttings, &c.; the second 
proposition is, that railways do not pay because they are 
worked on too expensive a system. fF we may be allowed 
the expression, according to one party the statics of our 
railway system are to Shen according to the other the 
dynamics of that system .re in fault. It forms no part of 
our purpose now to investigate questions relating to the 
statics of the railway system. The railways are there, 
with all their faults or excellences, and cannot be altered. 
We must make the best of them. We propose here to 
consider the bearing of some of the questions connected 
with the dynamics of railways, that is to say, the system 
on which passengers and light goods are conveyed from 
place to place; but we wish it to be particularly understood 
that nothing which we may advance in favour of the use 
of light engines is intended to apply to the working of 
heavy goods or mineral trains. These can only be hauled 
by engines of great power; and the heaviest goods locomo- 
tives bear a comparatively reasonable proportion to the 
weight of the loads drawn by them—a condition favourable 
to economy, which has no existence in the case of passen- 
ger and other light traffic. 

We are indebted to Captain Huish’s “Reports on 
Railway Plant” for the following statements as to 
the augmentation in the weight of railway rolling 
stock which took place between 1831, the date at 
which the reports commenced, and 1848. The re- 

rts refer to what is now known as the London and 

orth-Western system. In 1831 the average weight of 
the engines on the Liverpool and Manchester, and London 
and Birmingham Railways, was 7 tons. In 1848 it was 
more than twice as much, being 18tons 13cwt. The 
heaviest engine iu use on these lines in the first-mentioned 
year was 7 tons, in 1848 it was 37 tons. The weight of the 
carriages increased in the same period from a maximum 
of 3 tons 10 cwt. to 4 tons 6 cwt., and the average speed of 
the passenger trains had increased from 17 miles per hour 
to 30 miles per hour. What took place on the North- 
Western system accurately shows what took place through 
the length and breadth of the kingdom—ex uno disce omnes. 
There is not, so far as we are aware, any compendious 
statement in existence which will show the amount of aug- 
mentation between 1848 and 1868, but there is good reason 
to believe that it is very considerable. Engines weighing 
less than 20 tons full, are now the exception; and the ave- 
rage weight of all the engines working important lines in 
England must exceed 23 tons. The weight of carriages 
has also gone up, 5, 7, and even 9 tons being no uncommon 
weight for ordinary carriages, while on the Metropolitan 
railway, carriages are used which weigh 16 tons. It does 
not appear that the carrying capacity of these carriages 
has undergone a corresponding increase. Additional 
strength, especially in the under frames, has been intro- 
duced, because heavy engines knock light carriages to pieces; 
but it does not appear that any other very valid reason 
for the increase of weight has been adduced, save perhaps 
one, viz., the modern carriages are rather more roomy and 
commodious than those twenty years ago. ; 
There is no room to doubt that the dead weight of 
engines was first increased in order to get more power; and 
it been ible to work these heavier engines with 
carriages of the same weight as those employed \u the ear- 
lier days of the railway system, all might have been well; 
twenty tons or so would have remained about the weight 
of the heaviest class of locomotives employed in conveying 
passengers; but the increased dimensions of the engines 
rendered a corresponding increase in the strength and 
weight of the vehicles drawn a necessity. The augmenta- 
tion reacted on the engines, and so weight increased daily 
and hourly till a new element was introduced which ren- 
dered further augmentation all but an inipossibility. This 
new element was the stability of the permanent way. The 
roads could not sustain heavier loads, and therefore heavier 
loads were not put on them. It must not be forgotten that 
at one time there was a species of mania among locomotive 
superintendents for big engines. It was, in the first place, 
a very pleasant thing to be able to boast that you 





bad bigger engines than your neighbours, just as it 
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is a pleasant thing to have the fattest ox at a 
show, or the finest house in a street. In the second place, 
it was pleasant to know that when you stood on the foot- 
plate, you had beneath you a machine capable of whisking 
the train behind it at almost any pace you pleased. Big 
engines were, in a sense, luxuries, and they were paid for 
at a price which railway ym amp could not affo Pro- 
bably the first blow that the big engine craze ever received 
was the failure of the “ Lavepel? on the London and 
North-Western Railway. This engine was built by Mr. 
Crampton especially to compete with the large engines which 
Brunel, whoidolised the Big, patronised onthe Great Western. 
The “ Liverpool” had 18-in. cylinders, 24in. stroke, 2290ft. 
of heating surface, two Sft. driving wheels, six 4ft. carry- 
ing-wheels, an 18-ft. 6-in. ke wots gt and weighed full 
thirty-five tons. The tender weighed twenty-one tons. 
Total weight fifty-six tons. After working the express 
traffic between London and Wolverton for some time, it 
was found that the permanent way began to give out, and 
so the engine was withdrawn from active service. 

After enduring for many years, the passion for large and 
heavy engines appears to be dying out; and engineers who 
not long ago regarded heavy engines asthe summum bonum 
of locomotive superintendial happiness, are now quite pre- 
pared to listen to reason, to investigate patiently, and even 
to believe that it may be quite possible to work, if not all 
still a considerable, portion of the ordinary passenger 
traffic of our railways on @ system which completely 
ignores heavy engines and heavy rolling stock. There 
is not wanting evidence that a species of revul- 
sion of feeling is setting in, and not the least hope- 
ful symptom is that already we hear rumours of 
the formation of a company, having on its board of direc- 
tion some of the ablest engineers of the day, and specially 
called into existence to test cautiously and tentatively the 
merits, advantages, and disadvantages of the light rollin 
stock system. hat this system is we propose to tell suc 
of our readers as are not familiar with its characteristics; 
and we shall further add some facts, now matters of his- 
tory, which will show that the prospects of success are 
enormous; so enormous that we cannot account for the 
neglect of the system during past = on any other hypo- 
thesis than the existence of an all but universal mania for 
big engines, to which we have already alluded. 

According to the advocates of the light rolling stock 
system, heavy engines are required only because the trains 
are heavy. Keep down train weight, and engine weight is 
decreased as a matter of course. This object they propose 
to effect by the use of combined carriages and engines 
similar in principle to that illustrated in our last impres- 
sion. Whether this arrangement is or is not the 
best that can be adopted, we are not about to de- 
cide, It illustrates very clearly the principles of the 
light rolling stock system, and, in so far it answers 
our purpose at the moment. We shall have something 
to say to its mechanical fitness for the intended p 
hereafter. In this arrangement the weight of the engine 
is very small comparatively, and the load it is to haul is 
also light. It is urged against light engines, that they 
lack adhesion. Quite so; but adhesion is a comparative 
term after all. That one of the new engines will not possess 
enough adhesion to haul a 300 ton train is quite true; 
but it is not wanted to haul 300 ton trains or even 100 
ton trains ; and if it can be shown that it possesses adhe- 
sion enough to haul the test load which it is intended 
to haul, then it has adhesion enough. Now by making 
some of the wheels of the vehicle as a whole, not only carry 
all the engine but a part of the load as well, it is apparent 
that the engine must be better off for adhesion, ceteris 
paribus, than any ordinary tender engine—better off, in- 
deed, than any tank engine, There is no room whatever 
to doubt that the proposed carriage will do what it professes 
to do, at least so fr as adhesion is concerned. 


The entire weight of a combined passenger carriage 
and engine need not exceed 16 tons, to convey 90 passen- 
gers, weighing 63 tons. There is not at this moment a 
railway in the kingdom conveying the same number of 
passengers which does not put in motion a dead weight of 
34 tons, or more than double that of the combined carriage, 
In one case, 2°461 tons of dead weight are employed in the con- 
veyance of each ton of passengers; in the other, the dead 
weight is to the paying load as 5°23 toone. Nor is this 
all. The sixteen tons of the combined carriage may be, 
and should be, carried on eight wheels, and no pair of 
wheels should carry more than five tons. If an ordinary 
locomotive is used, the smallest weight on at least two pairs 
of wheels must be double that on the two pairs drawing 
the combined carriage, for, as the load is more than 
doubie, the adhesion must be more than double, and the 
adhesion is as the weigbt—unless, indeed, the locomotive 
is to have less adhesion than the combined iage. 
And if it is admitted that it can do with less, then the 
argument that the combined carriage will not have adhe- 
sion enough falls to the ground. But it may be shown that 
the injury done to permanent way will be as great by one 

ir of heavily loaded wheels as by four or five pairs—that 

to say, if in a train 100 wheels are loaded with but 2 tons 
each, while the single drivers of the engine are loaded with 
5 tons each, then the road must be strong enough to carry 
not the light but the heavy load. It follows that rails 
weighing 45 lb. to the y: would carry the combined 
engine and carriages as well as 60 lb. or 70 lb. would 
carry trains worked on the ordi system. Or that if 
existing track is retained it will, if the rails are of 
quality, cost little or nothing in repairs, the road bei 
pore indestructible under the assumed conditions of 

It follows, therefore, that the expense of road main- 

tenance may be enormously reduced by the adoption of the 
combined py ooh), shall show in a moment how great 
a saving may ected in i expenses. 

“But? it will be urged, no doubt, “if the light system 
is gk set: Ben has it not come into use since ?” Now, 
on this point we are not prepared to speakfully, We believe 
we may go so far, however, as to say that its non-adoption 
has resulted from causes which have had nothing to do with 
questions of mechanical science, and we shall not further 
refer to them, The best answer that can be brought to all 





cavillers lies in facts, and we shall, for convenience, first 
sum up all the objections which, so far as we are aware, 
have been brought against the combined carriage system, 
and then procéed to consider them in connection with facts, 
Ist. Steam carriages must lack adhesion. 
2nd. They must be slow, because their boilers must be 


small, 

3rd. They cannot be competent to deal with exceptional 
traffic, as, for instance, on days in country 
Jistricts, 


Now, it so happens, that every one of these points was 
raised and settled long since. It isa + mistake to sup- 
pose that we have been theorising this while; on the 
contrary, every statement we have made in favour of the 
light rolling stock system, and the whole purport of this 
article, is borne out = the practical results obtained from 
the actual use of combined carri and engines years ago. 

Some twenty years ago Mr. Gregory had a combined 
carriage and engine from Mr. W. B. Adams to work 
the Tiverton branch of the Bristol and Exeter Railway. 
This steam carriage was christened the Fairfield. The 
machinery and carriage body were on one frame, 40ft. over 
all, hung on six wheels; the two leading wheels, 4ft. 6in, 
in diameter, being the drivers. The wheel base] was 
28ft. long, and peculiar provisions were introduced 
to let the machine get round curves. The cylin- 
ders were 8in. diameter, 12in. stroke. The boiler, of 
the ordinary type, was 7ft. 7in. long in the barrel, and 2ft. 
Gin. diameter. It contained 115 tubes l4in. by 8ft. The 
fire-box was 2ft. 6in. long by 2ft. 3in. wide by 4ft. high. 
fo! heating surface in = b- x = 37ft., in the tubes 
325ft. The carriage carried fifty-eight passengers. 

Now let us see how far the aelemiate of this steam- 
carriage justified the objections urged ra the system. 
First as regards want of adhesion. e find that the 
Tiverton branch was five miles long, and had a 
gradient of 1 in 86; the fact that this was regularly 
worked in all weathers is proof that the adhesion was suffi- 
cient. Next, as to speed. The Fairfield ran from Exeter 
to Bristol, 76 miles, with an extra load behind her weigh- 
ing 10 tons, equal, say, to 140 ngers in all, in three 
hours thirty-seven minutes. Of this time fifty-eight minutes 
were spent stopping at twelve stations, leaving her regular 
pace.twenty-eight miles an hour. The maximum s 
attained on this trip was forty-seven miles an hour. So 
much for speed. Now for capacity. The Fairfield took as 
much as 31 tons—that is to say, three other carriages 
loaded, up the Tiverton gradient of 1 in 86, doing the five 
miles in eleven minutes, or at the rate of twenty-seven 
miles per hour. This surely demonstrates the practica- 
bility of attaching more carriages when necessary, and 
therefore of rendering steam-carriages quite competent to 
the discharge of abnormal duties, The consumption of 
fuel on regular work was 8°7 lb, of coke per mile, After 
working the Tiverton branch for some time the Fairfield 
was put on the line from Clevedon to Yatton; on this road 
her regular speed was twenty-four miles per hour, she ran 
sixteen trips, or sixty-four miles per day, and used, in 
doing so, 3974 gallons of water, and the total cost of run- 
ning, exclusive of repairs, was but 33d. per mile. 

The results obtained from the Fairfield were eminently 
satisfactory—satisfactory enough, we think, to justify the 
favourable opinions we have expressed mgerling the 
system; but we have still more conclusive evideuce to urge 
in its favour. Mr. Samuels designed a carriage built b 
Mr. Adams, and called the Enfield, which was put to wor 
on the Great Eastern Railway. We are indebted for the 
following facts relating to the Enfield to a r read by 
Mr. Samuels before the Institution of chaiiel En- 


eers :— 
onthe Enfield had: 8in. cylinders and 12in. stroke ; 
driving wheels, 5ft. diameter ; distance between centres, 
20ft.; width of framing, 8ft. Gin. The boiler was of the 
ordinary locomotive construction, 5ft. long by 2ft. 6in. dia- 
meter. The fire-box was 2ft. 10}in. by 2ft. 6in. There were 
115 tubes of 1iin. diameter, and 5ft. 3in. in length, giving 
a total of 230ft. heating surface in the tube. The area of 
the fire-box was 25ft., giving’a total heating surface of 255ft. 
The weight of this steam carriage was 15 tons 7 cwt. in work- 
ing trim. The engine and carriage being combined, it is 
evident that the weight on the driving-wheels wasincreased 
by the load carried, and that this weight increased in the 
same ratio as the load required to be taken, The extreme 
distance between the centres of the leading and trailing 
wheels being 20ft., accounts for the steadiness of this 
machine; there was, indeed, no perceptible oscillation when 


travelling at the ee See and this verifies the | pe ¢264 


observation, “ that the steadiness of an engine depends 
not on the position of the driving-wheel, but upon the 
length of the rectangle covered by the wheels.” This 
engine at the same time daily traversed curves of five or 
six chains radius. The Enfield steam iage was 
originally intended to rope eighty-four passengers, but 
as it was found that when she was _ on as an express 
train the passengers increased in number, a North Woolwich 

iage was attached capable of conveying 116 passengers, 
and also a guard’s brake-van, making provision altogether 
for 150 passengers, which was her regular train, taken at 
a speed of thirty-seven miles per hour. 

The following return shows the miles run and coke con- 
sumed by this engine during the seven and a-half months’ 
regular working from January 29th to September 9th, 
1849 :-— 


Total miles run cc oo of of ce of co ce oe 14,021 


__ 


Hours, running time .. 
Ditto, standing time .. «se oe se 6 oe e+ «¢ 1457 


Total hours in steam 


Cwt. of coke consumed inrunning .. «+ «+ +# +» 74 
wt. standing .. 2 «+ + « = 


go es oe ©9163 


oo 08 oe op ee ee oe 705 
3 


7 «2 «8 88 8 1437 
oe oe 1148 


Total cwts.cokeconsumed .. «. 
Pounds per mile average consumption of coke 
The Enfield was in steam fifteen mene. re Sai Sho Ere 
being lighted about six in the i drawn at ten 
it appears, by 


O'clock at night, But of these fifteen 





the return, thatshe was running only five hours, the 
a ten being employed standing in the siding. It 
was found by experiment that the quantity of coke con- 
sumed standing was 32 Ib. per hour ; and after deducti 
this and the quantity consumed getting up steam, it 
appear that the actual consumption of ae running was 
under 6 lb. per mile. It must also be particular! Asm 
in mind that this consumption of coke included the total 
goods and coal traffic on the branch, amounting to 1410 
tons, viz., 169 tons of goods and 1241 tons of coal. The 
Enfield steam carriage worked the 10 a.m. 

train from London to Ely on 14th June, 1849, a ce of 
seventy-two miles, taking behind her three of the ordinary 
carriages and two horse-boxes ; she arrived at Ely eight 
minutes before time, and the total consumption of fuel, 
including the getting by Seg was found to be 83 lb, per 
mile. The tubes of the boiler were only 5ft. 3in. in length, 
and the economy of fuel is consequently scarcely at the 
maximum. Mr, Gregory expressed, in the paper ip 
question, as the result of his experience, the convic- 
tion that, for express p' and for the larger portion of 
the branch traffic on railways, the light steam carriage is 
the best adapted and most economical machine, both as to 
first cost compared with the work done, and in working 
expenses, The repairs of the pease way were also very 
much reduced, as may be easily imagined. On the Eastern 
Counties Railway, in 1849, an engine and tender of, say, 
thirty tons, a brake-van, a first-c carriage, and 
third-class iages, conveying 120 passengers, made 
a total weight of fifty-nine tons, and the consumption of 
coke was, on the average, 34 lb. per mile. A steam car- 
riage weighing only seventeen tons will transport the same 
number of passengers at from 7 lb, to 8 lb. per mile when 
the best proportions are attained. 

It is unnecessary, we think, to prolong this article by 
adding further arguments in favour of the light rolling 
stock system. We shall, in another impression, consider 
the nature of the mechanical problems to be solved by the 
designers of steam railway carriages, and the best methods 
of solution, Q 


SCREW ENGINES FOR 33 FEET STEAM 
LAUNCHES IN THE FRENCH NAVY. 

Wirx this impression we publish the concluding sheet illus- 
trating the s launch engines constructed for the French 
Navy by MM. Claparéde and Commartin, engineers. This sheet is 
fully dimensioned, and, taken in connection with sheet 1, it full 
shows all the peculiarities of the machine. We have only to ad 
that the boilers are of steel, horizontal, with cylindrical internal 
fire-boxes, and forty-two flue-tubes. 

The total weight of the engine and boiler is 2 tons 7 cwt. 2 
ry <4 —_ up Sa cnaek -_ 7 “ 13 Ib. —- a 

ewt. 2 qrs. >; gun-me cwt. Ts, 3 CO) 
2 qrs. 211b, ; brass, 2ewt. 1 qr. 254 Ib, ™ _ 











A CONFERENCE was held at Darlington on Monday between the 
ironmasters of the north of Eng and representatives of the 
workmen, to discuss the desirability of establishing courts of arbi- 
tration in the northern iron trade district, and so prevent the 

riodical disputes and strikes which have been so disastrous to 

th masters and men. A joint committee of masters and men 
was appointed to draw up rules for establishing courts of arbitra- 
tration and conciliation, and to report toa future meeting. 

THE Society OF ENGINEERS.—At the ordinary meeting of the 
Society of Engineers, held on the Ist inst., Mr. F. W. Bryant, 
president, in chair, a paper was read on “Electric Te hy, 
irrespective of Telegraphic Apparatus,” by Mr. E. G. Resthiolonan, 
The following candidates for election were balloted for and duly 
elected as members, viz. :—Messrs. William ey, locomotive 
superintendent, London, Chatham, and Dover Railway, Longh 
Works, Wandsworth; John Baldwin, engineer, Navarino- 
Dalston; John Blackbourn, resident engineer, Limehouse Basin 
Improvements Works; and as associate James William Restler, 
New Waterworks, Hampton. 

WIRE-ANNEALING Pors.—In our notice of Messrs. Goldthorp’s 
wire mills at Cleckheaton, which in our last impression, 
we omitted to state that the annealing pots were the invention of 
the late Mr. Henry Adcock, C.E. ey were introduced by him 
so far back as the year 1859, and with such excellent results that 
they were extensively adopted during that year. Documents lie 
before us which prove jo wade | the use of the Adcock annealing pot 
the cost of fuel was reduced in some works by 50 per cent., and 
others by 30 per cent. A saving of 50 per cent. was also effected 
in the cost of vitriol used in pickling ; besides which the wire was 
so uniformly headed that little or none was wasted or burned. It 
is right that honour should be awarded where honour is due. It 
is to be regretted that Mr. Adcock did not meet with that worldly 
success which his labours in the cause of science entitled him to. 

PROPOSED New WoRKS AND MACHINERY FOR THE Navy.— 
The new estimates under this head provide for an expenditure of 
£749,816, which is a decrease of £64,421 on that of the previous 
year. The principal items of expenditure are at Chatham, where 
there is to be an increase of £39,485 in a total of £269,190; and at 
Portsmouth, where the expenditure under this head is proposed to 

,630. For new works and naval establishments abroad the 
pro sum is £59,217, showing a reduction of £51,852. The 
extension of Chatham-yard, which was originally estimated to 
cost £1,250,000, and on which £672,607 has been alread: 
pended, has a sum of £285,000 appropriated to it. 
extension of Portsmouth doc! w was first estimated at 
21,500,000, and on which £339, 
be voted in the present year is £279,284. In the works abroad are 

cluded a vote for the extension of the mole at Gibraltar of 
£4000; this was originally estimated to cost £122,500, and has cost 
up to the present time £83,149. At Malta an expenditure is 
posed of £30,000 towards the construction of a dock, wharves, &c,, 
which were originally estimated to cost £195,000, and on which 
. Inthe item of machinery, under 
the whole vote for the works, there is a total decrease of £26,311. . 

THE INSTITUTION OF CIVIL ENGINEERS.—At the meeting of this 
Society on Tuesday eveni the 2nd inst., Mr. Charles Hutton 
Gregory, president, in the chair, twelve candidates were balloted 
for and declared to be duly elected, including four members, viz.:— 
Mr. William John Forrest, Westminster; Mr. John Johnson, 
Ferryhill, Durham; Mr. Henry, Nathan Maynard, Westminster ; 
and Mr. Edward Baliol Scott, onsulting Engineer in the 
of Kattywar. Roney Lotions and + associates, viz :—Mr. 
Geological he» 1s wa England’ por) 

jurvey 
Chubb, Bedford-row; Mr. Arthur Douglas 
Fox, Assistant Engi , D. P. W., Tanjore; Mr, Robert Andrew 
Docks ; Major 


Robertson, Clyde . John Heron Max- 
well Shaw Stewart, R.E., Government anee yc B eer for 
es Madras i 3 Edward eray, 
V.0., R.E., Executive , D.P. W., Meerut ; and Mr. Frank 
no’ t 

TV a the Bye lone, hed! secant’ sdmitted the f candi- 


the Institution : Messrs. 


popetbery wag 3 John George 
iawn oo, 
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RAILWAY MATTERS. 
A BExcran house has secured an order for ten locomotives on 
Russian account. 
Tue Shah of Persia has recently granted to English capitalists 
the monopoly of railroad building in that country for twenty years. 
Tux inhabitants of Kensington are exhibiting great interest in 
the proposed tramways for that district, and actively showing their 


Tue working expenses of the South Devon line amounted during 
the last half year to 43°20 per cent., or nearly 7 per cent. less than 
the average. 

THERE is renewed talk of a speedy commencement of the new 
direct Manchester and Liverpool line, preparations for making 
which were commenced four years ago. 

Tue House of Commons seems to be veering round with 
— sentiment in favour of tramways, as they passed the 

etropolitan Street Tramways Bill on Wednesday by an over. 
whelming majority. 

INCREASED accommodation has been given at the Ventnor sta- 
tion of the Isle of Wight Railway. The directors propose to apply 
for Myre ages | ~~ to make a tramway at Ryde to connect 
their station wi' e pier. 

Owr1ne to the depression in the coal trade, the Swansea Vale 
Company’s receipts for the carriage of coal have fallen off con- 
siderably, but this is more than compensated by increase in 
the passenger and general traffic. 

Tue Heckmondwike branch line of railway, belonging to the 

cashire and Yorkshi mpany, which runs from Thornhill to 
Heckmondwike, is to be opened on the Ist of April, and not on the 
1st of March, as originally intended. 

TuE Chairman of the Metropolitan District Railway believes that 
the works from Westminster-bridge to Cannon-street will cost 
£450,000. The company will have to pay £200,000 to the Board 
of Works, and £465,000 for land and other property. 

THE Railway News states that a dispute has arisen between the 
Caledonian and North British Railway — relative to the 
amount of — to be set down to the Waverley route share, 
which it is feared may cause a breaking up of the joint purse 
arrangement. 

Tue Northern of France Railway Company has given out an 
order for 14,000 tons of iron rails to the house of Wendel at 
£7 16s. per ton delivered at Laon, and another order for 6000 tons 
of iron rails to the Depain and Anzin Company at £7 16s. 10d. per 
ton at the works. 

THE annual meeting of the shareholders of the Pennsylvania 
Railroad Company was held in Philadelphia on the 10th ult., the 
mayor of the city presiding. Resolutions were passed unanimously, 
commending the action of the Board of Directors, and expressing 
the fullest confidence in them. 

Tue Metropolitan District Board are‘not to enter into any con 
tracts for the portion of line between Cannon-street and the 
Tower, or to expend any money in respect of it, without first 
obtaining the consent of a general meeting of the shareholders 
specially convened for the purpose. 

THE report of the Central Northumberland Company states that 
the ired to plete the line to Rothbury are now 
available, and directions have been given to the contractors to 
— with the contracts in hand, and the requisite steps are 

ing taken to re-let the remaining contracts. 

THE lines uniting the —— portion of the Metropolitan District 
railway at Kensington and West Brompton with the West London 
Extension —— are likely to be opened before the end of the 
present month. communication will thus be established with 
= North-Western, the Great Western, and the South-Western 

es, 

Som progress has been made in adjusting certain matters which 
have been in oe between the East Norfolk Company and the 
Great Eastern. The Great Eastern had to contribute capital 
to the extent of £29,300. Of this sum £8796 has been paid; £7325 
will be paid during the current half-year, and £13,185 is to be paid 
subsequently. 

Tue directors of the South-Eastern Railway Company on 
Monday morning raised the fares on the London Bridge and 
Charing Cross line from 25 per cent. to 50 per cent,, the third- 
class tickets being raised from 2d, to 3d. The fares between 
Cannon-street and Waterloo are raised, but not those between 
Waterloo and Charing Cross. ’ 

On Tuesday morning the Metropolitan Board of Works resolved 
to oppose the preambles of the following bills in Parliament :— 
Metropolitan District Railways, Metropolitan (Southern District) 
Railway, and North London Railway ; and the following tramway 
bills : meg og Street Railways, Metropolitan Tramways, and 
Pimlico, Peckham, and Greenwich Street Tramways. 

Ir has been stated that the London and North-Western Railway 
Company have withdrawn their petition for an extension of time 
ia the matter of the proposed Chester and Whitchurch Railway, 
and that it will now be commenced at once, The distance from 
Whitchurch to Chester would then be about nineteen miles, 
whereas the present route, vid Orewe, makes the distance between 
thirty-four and thirty-five miles. 

THE several new works, which are in the course of construction 
for the Lancashire and Yorkshire Railway Company in Yorkshire, 
are making satisfactory progress towards completion. The doubling 
of the branch between Halifax and North-Dean will be ready for 
opening “in ‘the month of April, whilst the new branch from 

eckmondwike to Thornhill also be opened on the Ist of next 
month. The Shaweroft branch is progressing, but it will not be 
opened for a few months. 


THE Devon and Cornwall report states, that since the last meeting 
the directors have made several unsuccessful attempts to raise 
the money for the completion of the line to Okehampton, and also 
for the construction of the first section of the Bude and Torrington 
Railways to Hatherleigh, but in both cases their efforts have 
frustrated by the difficulties arising from the connection of the two 
ae A. Goestene — ee | nam Sees a 

‘or powers to separate the e and Torrington bran rom 
the Gpetaunies tien. 

TuE Bishop’s Stortford, Dunmow, and Braintree Railway—as to 
which there was so much discussion a few ths si t 
Lord Redesdale, Mr, Brassey, Mr. Bidder, and others—has at last 
been opened for traffic. It has cost the Great Eastern rather more 
than £180,000. Its length is eighteen miles, so that the cost would 
not be excessive if the district were good for anything from a 
traffic point of view. But only two trains are to be run each way 
daily. As Lord Salisbury pointed our last week, the present Great 
Eastern board are not responsible for the making of the line. 


Tue Skelton Viaduct, which carries the new line of the North- 
Eastern Company from Hull to Doncaster (Staddlethorp and 
Thorne) over the Ouse, is now so far completed that'a train convey- 
ing the officials of the company and the engineer, Mr. T. E. Har- 
win, Dae Gy wank ee ee 
pete achievemen ¥ comparati' 

w level of the new line necessitated ae ¥4 
movable portion so provided for the 
traffic is the longest of any work of the kind in 








of the river 


crosses the pg mn yes iver on a stupendous mid-river 

pier, med and by h pale pore. The structure is 

carried seven spans of fish- ed girders, vesting upon 

iron piers, The line is double throughout, and is nearly 

for HWE) be cpged for te and London 
this year, 


NOTES AND MEMORANDA. 


ANOTHER tin district, believed to be of great extent and value, 
is about to be opened at the Isthmus of Kra. 

M. FRrepet has just discovered that siliciuretted hydrogen gas 
is entirely decomposed by the electric spark, giving rise in the 
eudiometer to a shower of amorphous silicium of a brown colour, 

Dr. L. FevcHTWAneR’s process for the preservation of timber 
is simply to steam the timber, and then inject a solution of silicate 
of for eight hours, after which the wood is soaked for the 
same period in lime-water. 

ENGINEERS are now testing the bed of Detroit river, with a view 
to a railroad tunnel, connecting the Great Western railroad of 
Canada with the Michigan Central Michigan Southern and Detroit 
and Milwaukee roads. Tough clay is the result on the Michigan 
side of the river. 

THE experiment of making belting from has proved a 
success in the hands of Crane and Co., at Dalton, Massachusetts, 
and the article is now used in all their own mills and several other 
manufacturing establishments. The belting resembles the genuine 
oak-tanned leather, and serves alike well in a dry or damp atmo- 
sphere. 

Mr. Gorz, of Birmingham, whilst making some experiments on 
heating a strained iron wire to redness by means of a current of 
voltaic electricity, has observed that on disconnecting the battery 
and allowing the wire to cool, during the process of cooling the 
wire suddenly elongated, and then gradually shortened until it 
became quite cold. 

AccorDING to M. J. Lefort, who has studied the action of aqua 
regia on sulphur, the dissolution of the latter is effected by the 
constant formation of chloride of sulphur, which decomposes, as 
soon as it forms, into sulphuric acid and hydrochloric acid. 1 vol. 
of hydrochloric and 3 vols. of nitric acid are the best proportions 
to ensure the decomposition. 


A NEW alloy, forming, we are told, a beautiful white metal, very 
hard, and capable of taking a brilliant polish, is obtained by melt- 
ing together about seventy parts of copper, twenty of nickel, five 
and a-half of zinc, and four and a- of cadmium. It is, there- 
fore, a kind of German silver, in which part of the zinc is replaced 
by cadmium. This alloy has been recently made in Paris for the 
manufacture of spoons and forks which resemble articles of silver. 


Zinc may be given a fine black colour, according to Knaffl, by 
cleaning its surface with sand and sulphuric acid, and immersing 
for an instant in a solution composed of four parts of sulphate of 
nickel and ammonia in forty of water, acidulated with one part of 
sulphuric acid, washing, and drying it. The black coating adheres 
firmly, and takes a bronze colour under the burnisher. Brass may 
be stained black with a liquid containing two parts arsenious acid, 
four hydrochloric acid, and one of sulphuric acid in eighty parts of 
water, © 


Tue following method is now adopted in several iron works in 
Belgium :—The slag is allowed to run direct from the furnace into 
pits about eight on nine feet in diameter at the top, with sides 
sloping inw: towards the centre, where they are about three feet 
deep. The mass is left for eight or nine days to cool, when a hard, 
compact, crystalline stone is obtained, which is quarried and used 
for building purposes, but chiefly for paving-stones. They appear 
to wear exceedingly well, being quite equal to the grits and sand- 
stones already so much used. 

On our earth the oceans are three times as extensive as the con- 
tinents. It may be noticed, also, that Europe, Asia, and Africa 
form a single large island, so to speak, while another large island 
is formed by the two Americas. On Mars a very different 
arrangement prevails. In the first place, there is little disparity 
between the extent of oceans and continents, and then these are 
mixed up in the most complex manner. A traveller, either by 
land or water, could visit almost every quarter of the planet 
without leaving the element on which he had commenced his 
journeyings. 

Ir results, from the searching scrutiny of the spectroscope, that 
the planet Mars has an atmosphere, and that its atmosphere most 
probably resembles our own in general constitution. Combining 
this evidence with that which we already possess of the presence 
of water in its liquid, vaporous, and solid states upon the surface, 
and with the certainty that the red tint of parts of the planet is 
due to a real ruddiness of substance (corresponding to the tint of 
certain soils upon our own earth), we cannot but recognise the 
extreme probability that in all essential habitudes the planet Mars 
resembles our own earth. 

Mr. CROOKES communicates a paper to the Royal Society on the 
measurement of the luminous intensity of light. The first object 
of the author was to obtain a uniform source of light. For'this a 
glass lamp which burns a mixture of five volumes of alcohol and 
one volume of benzol is used. The wick consists of fifty-two pieces 
of platinum wire of O*Olin. diameter. The flame burns at the 
uniform rate of 136 grains per hour. This lamp is far superior to 
the usual sperm candle. The instrument by which the relative 
intensity of this standard light is compared with others is a polar- 
ising apparatus somewhat similar to those of Arago, Babinet, 
Bernard, and Jamin. Its delicacy is very great, and it is easily 
managed. 


A MODIFICATION of the Bourbouze lamp appears to have been 
recently effected by Mr. J. A. Hogg, gas engineer, in Edinburgh, 
who thinks he has discovered a method of producing an intense 
actinic light by means of coal gas mixed with air, and without 
danger of explosion. The mixed gases are lighted after passing 
through a tissue of irridio-platinum wires at a given pressure. In 
a few seconds the metal becomes heated to a white heat, the flame 
disappears, and an intense white light is the result. It can be 
a ‘or photographic purposes as well as the magnesium light ; 
an enlarged picture can be taken by it on paper. It is 
stated also that the light will continue in a gale of wind 
without any protection round it, and that a downpour of rain 
will not extinguish it. 


Tue Scientific Review says that Professor Geissler, of Bonn, 
has been devoting some time to the construction of glass 
tubes, which become luminous when they are rubbed. He 
writes to the effect that he encloses a spiral tube in a cylin- 
drical tube; he pumps out the air from the former and fills 
it with dilated gas. By rubbing the external tube with a cat’s 
skin, the spiral tube at once becomes luminous. The light pro- 
duced is very sensitive to frictional electricity, as may be seen by 
approaching a piece of ebonite electrified by rubbing it. The 
learned Professor hopes to construct a tube which will become self- 
luminous by friction of mercury in its interior. In one case he 
obtained in this way light enough to illuminate a whole room. He 
says he cannot understand why the light thus produced is more 
brilliant when the gas encl in the tube is still of two milli- 
metres pressure than when the vacuum is more perfect. 

WOEHLER has prepared metallic cerium in the following way :— 
A solution of the oxide in hydrochloric acid is mixed with equal 
parts of chloride of potassium and chloride of ammonium, and 
evaporated to fused, and poured out to partially cool, and 
then coarsely verised, and mixed while still warm with pieces 
of sodium, the whole projected into a clay crucible previous! 
heated to redness, In this manner the cerium is reduced, an 
geen = So sag te Se fom of two pellets, which can be 
collected and fused intoone mass. The colour of cerium is between 
that of iron and lead, and when cut and polished exhibits a high 
metallic lustre, It is easily hammered into a thin leaf, and can 
cut like lead. Its ific gravity is 5°, though this must be taken 


as approximate, as the specimen tested was im . The 
metal has no application in the arts, and is of sap Sobutvense, 
Some of the salts of cerium are, however, ly prized in 





medicine, 


MISCELLANEA. 

Tx Stockton ratepayers are the water-su! scheme 
ow n opposing pply 

THe iron trade displays more or less activity in all the French 
metallurgical groups. 

THERE are some 200 miners on the Sutherland “ diggings,” 
averaging earnings of from 2s. 6d. to 3s. a day each. 

A SPACIOUS room has been fitted up by the Collins Company at 

ollinsville, Connecticut, as a library for their employés. 

Deposits of nitrate of soda have been discovered in the extreme 
north of Chili, at La Chimba, only five or six miles from the coast. 

In Blackburn, at the t time, out of a million and a-half of 
aiadinn about half million are entirely stopped, and the half of 
the remainder are on short time. 

In one of the most dangerous colliery districts in the kingdom 
there occurred in sixteen years accidents by explosion costing 
£56,914; these ranged from £200 to £25,000 each. 

Ay old Spanish silver coin of the year 1017 has been found by a 
gentleman in Bangor, Me. It shows how rude the art of coin- 
age was at that date, the coin being ‘‘ hammered out.” 

At Pompeii there have just been discovered two marble busts, 
one of Pompey and the other of Brutus. They are both of fine 
execution, and have been placed in the National Museum. 

Ir is stated that the discovery of a notable amount of bromine 
in the mother-waters of the Stassfurt salt works, in Prussia, has 
been confirmed. This is good news for chemists and photo- 
graphers. . 

Ow the Ist inst., Messrs. Randolph and Elder launched from 
their yard at Fairfield a new ship, the Patagonia, of 3000 tons 
burden, built on their patent compound principle, for the Pacific 
Company. 

At the Universe Works, Birmingham, the t rope in the 
world is now being made. It is a wire rope, 5jin. in circumference, 
11,000 yards long, has six strands surrounding a hempen centre, 
and bears an enormous strain. 

Great fears are entertained for Hammersmith Bridge during the 
approaching boat race, as it is generally believed to be quite 
unequal to the strain it will then have to bear. Government 
inspection of the bridge is demanded. 

Tue Bavarian Minister of War has demanded from the Chamber 
a credit of 4,500,000 florins for new breech-loading rifles. In the 
course of his explanations he informed the house that the Dreyse 
system (Prussian needle gun) had been rejected. 

A veRY valuable series of monthly charts has been published by 
the Royal Meteorological Institute of the Netherlands, exbibiti 
the temperature for each degree of latitude for the North an 
South Atlantic Oceans and for the Indian Ocean, 

WE are informed that the Moncrieff gun carriages, on the pro- 
tected barbette system, which are now to be introduced into the 
service, will be constructed at the Royal Carriage Department, 
Royal Arsenal, Woolwich, under the superintendence of the 
inventor. 

Tue district of Columbia contains twenty-seven regular tele- 

ph offices, exclusive of fire-alarm and police telegraph stations. 
The bulk of these are in Washington, from whence they transmit 
news, at all hours of the day or night, to the press at all points of 
the country. 

Tue Lords of the Admiralty have issued a similar notice to that 
published by the War Department to inventors, defining the 
grounds upon which alone any claim for uniary compensation 
will be recognised on account of plans and inventions adopted into 
the naval service. 

Tue artesian well of St. Louis, which has reached a depth of 
nearly 3500ft., and is still going downward, is said to be 2 deg. 
colder than at the surface. Flow is this? Have the philosophers 
been wrong in the opinion that the temperature of the earth in- 
creases toward the centre? 

THE Times, in along article on Mr. Blackburn’s successful ex- 
periments with the sewage from Aldershot camp, says :—‘ No 
greater proof of its success can be afforded than by the spectacle 
of the Camp Farm at Aldershot, which in three years has been re- 
claimed from a sandy waste into a flourishing homestead.” 

A Provipence (Rhode Island) pa announces that a 
walker will begin on the Ist of June the feat of propelling a => 
cipede 3000 miles in thirty days, averaging 100 miles a day, for a 
wager of 5000dols. During the trip he is to ride the velocipede 
150 miles in twenty-four hours, and only one trial will be allowed. 

Very gloomy accounts continue to be received (says the Liver- 
pool Mercury) of the condition of the Lancashire cotton- 
manufacturing districts. A large number of mills are wholly o 
partially idle, the employers in many cases are becoming eulen 
rassed, and the operatives are reduced to distress by the prolonged 
absence of work. 

Tue intended purchase of the telegraphs by the Government has 
had a sudden and mpst beneficial effect on the prosperity of the 
companies. Not only have their shares risen in value, some of 
them twofold and others even fourfold, but the ordinary revenue 
of the companies appears also to have undergone a remarkable 
development, which is all the more astonishing in comparison with 
the general depression of trade. 

Tue largest ironclad in the Austrian navy—the largest ship 
probably ever launched in the Adriatic—has just been launched at 
Trieste. She is called the Lissa. The ship is built entirely of 
Austrian materials, and every detail of her machin and arma- 
ment will be Austrian. Her length is 272ft., breadth 45ft., dis- 
placement 6000 tons. Her engines are of 1000-horse power, and 

er armament will be twelve 300-pounder Krupp guns. 


Tue following particulars, says the Pall Mall Gazette, as'to the 
cost of the Volage and Audacious may be useful in connection with 
the description of these vessels which we published on Saturday. 
The contract price of the former is £41,000 for engines, and 
£75,453 for hull, but this is exclusive of the expense of Admiralty 
supervision, and of alterations or additions to the original design. 
The Audacious is to cost £52,300 for engines, and £170,357 for 
hull, making a total of £222,657, The cost of hull includes that of 
masts and yards, also fitting the ship for sea, except the providing 
of rigging, armament, and stores, 

THE new army estimates propose an expenditure of £244,450 
for fortifications and store buildings; of £162,269 for new works 
in connection with barracks; and of £10,600 for alterations to 
the manufacturing establishments. These figures have reference 
to such works as amount to £1000 each and upwards. For works 
not amounting to that sum it is proposed to spend £23,921 on 
fortifications, £59,844 on barracks, and £4565 on the manufac- 
turing establishments. These sums, in addition to the ordinary 
repairs under these heads on the several works, amount to 
£884,030, and show a total decrease of £84,417 for the year. 


THE recent War-office circular to inventors, says the Pall Mall 
Gazette, was issued immediately after the announcement of the 
reward to be given to Captain Moncrieff. This may have led to 
the inference that the Government were alarmed lest it should be 
thought that great generosity had been extended to Captain Mon- 
crieff, and oo uently a warning to other inventors not to look 
for similar liberality became necessary. In reality, however, the 
award made to Captain Moncrieff is strictly an act of economy. 
The saving to be effected b ting two heavy guns on Cap 

Moncrieff’s plan will more than compensate for the grant made to 
him, as iron shields or cupolas will not now be required. A cupola 
for protecting two heavy s in the new iron forts would have 
cost £25,000, whereas the Mtonorieft a may be applied thereto 








for £5000, and the proposed reward is but £15,000 with £1000 a 
year for personal expenses, 
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SIR CHARLES TREVELYAN’S PROPOSED SITE FOR THE NEW LAW COURTS. 
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THE moment any proposal is brought before the public for the 
construction of a great national work, bitter feuds commence. 
The lists are formally opened in some one or other of the daily 
papers, and the first D pgm of the scheme has to hold his own 
against all comers till he is defeated, or the editor throws dowa 
his baton and declares the tournament at an end—in other 
words, closes his columns to further discussion. From the first 
moment of its inception to this, the scheme of the new law 
courts has been fought and wrangled over. Everyone wanted 
the building erected in some locality that nobody else liked. 
Matters have at last settled down, however, so far that only two 
sites are now favoured ; the one at the north side of the Strand, 
where the work of clearing the ground has been nearly com- 
pleted ; the other on the Thames Embankment, to the south side 
of the Strand. No one has advocated this latter site so ably as Sir 
Charles Trevelyan. He began in the correspondence columns of 
the Times, and he has now reprinted his arguments in a little 
pamphlet published by Day, of Savoy-street. The subject pos- 
sesses so much interest that we have reproduced in combination 
the two plans with which Sir Charles Trevelyan’s pamphlet is 
illustrated, The engraving is sufficiently clear to speak for 
itself. It will be seen that Sir Charles to absorb 
Somerset-House, King’s College, and the Temple in one 
comprehensive scheme, of which the New Law Courts are to 
form the vane —— a, o> a sg we have 
not space to reproduce es ’s able arguments 
in favour of the Thames Embankment en om this the rather, 
that we hold him to be wrong from beginning to end, and that it 
may appear to be unfair that we should write against a scheme, all 


that can be in favour of which we do not before our 
readers. We think, however, that we can give in a short space 
the gist of Sir Charles’s reasoning. 

lm, Sir Charles begins by stating that—“The congested state of 


the Strand and Fleet-street has become an intolerable public 
nuisance. Yet it is proposed to place on this already half-choked 
street an i seate.cak cen Vib Wk ties tae 
traffic than any building that was ever erected.” 

He then goes on to argue that—“ The site of the new Law 
Courts is so contracted, and the rise in the ground from the 
Strand to Carey-street is so considerable, that no judge, however 
infirm, could be set down from his carriage at his court, but he 
must either mount about forty steps on the Carey i 
be hoisted up, like a coal-scuttle, to the same level. On the 
Strand side, the ces san oF rwtred ighty. The 

tators would have to mount about e ° to galleries 
oa ; i Mr. Street’s 


eis ge npn and, to 
we have to up and down s cabintae dele ait Loe 


i called 
to the imminent risk 


ey Bit. ang, secrawing 40 8 pris, 
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lane and Great Queen-street. With the exception of the Strand 
front, Mr. Street’s imposing fagades would be very imperfectly 
seen; and the Strand front would begin and end with itself, and 
would not be combined in one general view with any other 
buildings.” 

He then proceeds to show that—“ Close at hand is another 
site, which unites all the necessary conditions, including some 
advantages which are rarely found in connection. The Embank- 
ment is now the real ‘Strand.’ There is no ventilator or reflector 
like a tidal river; and it has this iar quality, that the open 
space cannot be curtailed. The site bounded by the Thames 
Embankment, the Strand, the Temple, and Somerset House, is 
the most central in London; and yet, for space, and light, and 
air, it could hardly be better if it were in the heart of the 
country. yamine age Fe front is a road 100ft. wide, with a 
railway underneath, which will furnish constant and rapid con- 
veyance to and from all parts of the town ; and beyond the road 
is the river, with steam passenger boats constantly plying to 
and fro. The communication with the City would be infinitely 
more convenient by the new street going direct to the Mansion 
House from the end of the Embankment, than it would be 
by Cheapside, St. Paul’s, Ludgate-hill, Fleet-street, and the 
Strand to the Law Courts on the Strand and Carey-street 
site. The connection with the Houses of Parliament and the 
public offices by the Thames Embankment would be equall: 
direct. The south side of the river is joined to the no 
side by several railway and other bridges; and the general 
facility of communication will be much increased by the new 
road on the southern Embankment, and by the wide street 
which has been opened from Westminster to London Bridge. 
On the other side, a new street would connect the Law Courts 
with Holborn. The space on the Thames Embankment is so 
ample that a carriage road might be made, with an easy gradient, 
which would set down the judges and barristers at the doors of 
their courts ; while, on the Strand side, the courts would be on 
a level with the street. The site already acquired is seven 
and a-half acres, The Thames Embankment site is nine and a- 
half acres, and every foot of it can be built upon. We should be 
able to take full pe Sane of Mr. Street’s fagade towards the 
Strand, because, having both sides of the street in our 
own possession, except the Holywell-street block, the Strand 
might be widened to the n extent ; and, on the other 
side, towards the Thames, we could erect a building worthy of 
our nation.” 

Now, into the questions of what is and what is not most 
convenient for the members of the bar, &c., we do not propose to 
who wish to see these points fully considered, we 
must refer to Sir Charles Trevelyan’s pamphlet, which they will 
do well to peruse. For ourselves, we hold that quite as much 
can be in favour of one site as of the other. We are 


case. He assumes, for example, that the expense of making new 
North Strand site will be very 
great; but he quite omits all reference to the fact that these new 
streets will return profit on the money invested in their con- 
struction, while they will constitute in themselves an enormous 
improvement. As to Clare Market, that will be swept away, if 
not by Government, then by private enterprise; and it be 
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worth while to select the Carey-street site, if for no other reason 
than because it would infallibly lead to the demolition of one of 
the worst rookeries in London. 

As regards the Embankment site, it is quite certain, firstly, 
that large sums must be expended in making new streets to it, 
which Sir Charles does not appear to regard as a drawback; 
secondly, that the presence of the Law Courts would greatly 
interfere with the formation of those lines of general communi- 
cation between the Strand and the Embankment, which are 
imperatively needed; and, lastly, that so long as the New Law 
Courts have any Strand frontage at all, it matters nothing where 
that frontage is, the “congested state of the Strand” must 
continue to exist. 

Viewed from an architectural point, no worse site than the 
Thames Embankment could be selected. It is not only too low 
in itself for majesty, but any buildings erected on it would be 
immediately overtopped by Pewee of very moderate elevation in 
the Strand. In addition, not a single good point of sight could 
be obtained except from the middle of the river. The Thames 
is too wide to permit the building being seen from the opposite 
shore to advantage. The Embankment will be too narrow to 
permit the spectator to get far enough away from an edifice, 
which must on the river side be of towering proportions, unless 
it is to be dwarfed by that part which will face the Strand, some 
49 feet higher than the Embankment. We think we shall have 
every architect on our side on this point. 

A very important consideration appears to us to have been 
overlooked by every one who has dealt with this question. There 
is really much more to be thought of in designing and carrying 
out the construction of a great public building than the beauty 
or convenience of the edifice. These are much, but they are not 
all. The construction of the New Law Courts is certain to chan 
the face of the entire district for the better if the site is properly 
selected. Who that has written on this subject has given this 
matter attention? Certainly not Sir Charles Trevelyan. 
Drop the New Law Courts down in a poor neighbourhood, 
and we at once elevate the character of the neighbour- 
hood—private speculation will do the rest, working the 
work of improvement in time. Now, in any case, the 
vicinity of the Thames Embankment must be and beau- 
tified whether the Law Courts go there or not; but this is not 
true of the -street site. Therefore, if for no other 
we say that the Law Courts should be built on the north, not on 
the south side of the Strand. There the influence of their pre- 
sence will be most felt for good. If placed on the Embankment, 
London will be better by the Law Courts alone; if placed on 
the north of the Strand, London will be better, not only b the 
Law Courts, but by the destruction of a vast mass of 118 


structures and wretched dens; besides we shall have a 
host of new and splendid streets run on the one side into 
Holborn, and on the other from the to the Embankment. 
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| In further which it will wire has allthe . 
RECENT LECTURES AT THE ROYAL INSTI- | will abword, roughly sp Sorry Would hardly be the case were hydrogen « non 
TUTION. gas, metallic substance. Sy be te cate wate alone clightly 
3 M Aymuars. ment 980 times its raised it absorbs its maximum quantity of hydrogen with 
Fes. lira.—Tae InvonunTaRyY MOVEMENTS OF mous amount of this f . Another way of with to 
Dr. Mrowazt Foster, F.L.S., in his second lecture upon this water for ammonia, he ee othe gine dl eel el ene: 
subject, exhibited the heart of a recently killed tortoise, which bility of this gas. He then though the better plan is to connect the palladium with the nega- 
heart was placed in a platinum dish, where it continued to expand had been filled tive pole of a battery, whilst platinum is connected with the - 
and contract with great steadiness. A lever arm of strawhad; with ammonia tive pole, and both are placed in acidulated water. De Olling 
its shorter end fixed in contact with the so that the other through the tube B. here electricity the water between two palladium 
end of the lever moved up and down two inches with each motion The long tube D was wires ina and pro: images of the wires upon the 
of the organism, thus making the motions visible to the whole | then uncorked below screen by means of the microscope. Very littie 
audience. The motion of the heart of another killed tor- | the surface of a weak was given off, nearly the whole of this gas being the 
toise was made visible in the same way, th the latter case the | solution of reddened wire, whilst the wire gave off oxygen ’ 
heart was not removed from the x She teiteoe: eal, Sab De litmus in the glass seer ne ger yy peer y np setty to the gas 
could not exhibit the heart of a warm-blooded animal in this way, | vessel E. The liquid iously, but when it is saturated it gives it off easily when heat 
because in such animals it ceases to beat within a few minutes in- rose slowly in the tube is applied. Also a well-charged wire will become covered with 
stead of hours after the death of the brain, in of the | at first, but after it bubbles of the gas when it is di in water. The flame of aspirit 
rapid way in which such hearts consume their nutrition. Cold- | hegan to run ‘over the larop was here to a iy charged pelladium wire, and 
blooded animals like B hove plenty of copltal is Oe dupe of top of the pipe the when the flame was removed the hydrogen was seen feebly burning 
nutrition inside their and can go without food for a long | absorption of the gas at two points near which the heat had been applied. The hydro- 
time. When the heart of omen a ie two or more cm was so rapid that the genium in the state of condensation in which it exists in palladium 
each continues to beat, except the —— t of the coloured water played properties which are foreign to it in its ordi- 
w its no motion when it is cut nerves entering | like a fountain against nary condition. lecturer proved this by causing it to de. 
the great muscle, called the heart, have cells attached to them | the top of the inside colorise 
after their entrance, and to these nerve cells, which are found in of the glass globe. At iodide of starch, " 
all parts of the heart except the lower point, the observed motions | the same time the as well as other A 
seem to be in some way due. alkaline changed liquids. Under 
Fes. 12ra,—Tue Coast DErENces oF ENGLAND. the red colour of the | eommneny eteran- 
P atte litmus water to blue. stances iodine 
Colonel W. F. Drummond Jervois, in the course of this ‘Friday | The great weight of and hydrogen do 
evening lecture, the history of our coast defences from | water thus not combine. 
the times of Bo cele poviaey tonto of the Danes and other | made the globe too The i 
northmen. Henry VII was the first ruler who began to fortify heavy for its support, sion of hy: en 
the coast in a systematic manner, and to turn his tion so it fell over with a through 2 
to the then latent powers of artill Among the forts he erected great crash, flooding dium takes place 
was Hurst Castle. describing the state of the coast defences | the lecture table with only at mode- 
in each successive reign, that we have not only to | water. Dr. Odling rately high tem- oF 
defend‘our own land, but ms all over the world, so must | remarked that the peratures, whilst oa 
dl principally upon the fleet. But the 7 be: upon | experiment had closed the absorption a ae 
naval estab! ents, docky: and arsenals, an: ess these be | in a more “ striking” will take placeat a 
defended the navy would soon wwerless, Calculation shows | manner than was in- lower. The trans- ae 
that the employment of ships to defend the dockyards and arsenals | tended. One volume mission was ex- <j. o 
is a much more ~ a system than the construction of perma- | of water dissolves hibited by means me ‘2 
nent works on land. To defend the chief harbours from the attacks | shout 800 times its of the apparatus io 
of a foreign fleet, the chief engines must be big guns above water | volume of ammonia, | shown in Fig. 9, i, 
and big mines or torpedoes below water. Floating batteries are not | and will then be — where A is the =~ 
desirable as harbour defences where land’can be had instead, be- | increased in bulk by — apparatus gene- Ni 
cause the latter gives a firm and large platform for the working of | one-half. When pal- rating pure hy- “PME 
the guns, and the cost of maintenance is less; hence floating bat- ladium becomes drogen. The gas C— — 
teries can only be used advantageously in mid.channel, where the charged with hydro- Fic. 7. is then dried Fic. 10. 


land is too far off to make permanent forts of any value. Tor- 
are also very useful against an attacking fleet, and electric 
to fire them at will from the land are better than trigger 
motions to be originated by friction — the ship itself. The 
latter kind of torpedoes are liable to blow up friendly ships as well 
as those of the enemy. There are limits to the efficiency of tor- 
pedoes, as they can only be laid when the weather is not rough, and 
are liable-to be rendered useless by storms. and arsenals 
cannot well be defended by our regular army sho 
a landing. Suppose an invading army to attack London or Liver- 
pool, the regulars would be required in defence, and the enemy b 
detaching a very few thousand men from the main body, sen 
them to ee ar epee or Plymouth. The object of fortsthen 
is, to have both the army and the fleet at liberty to act against 
the a a co the eriemy, se the arsenals me ol 
yards efen oqeuqueiiandy ioe men, 0 phen et 
only need be nat dlecipiia regulars. The question at issue is 
not “ forts versus ships,” as many put it. Taking all the facts into 
consideration, he thought the building of forts near important 
towns, to be true economy, likely to @ peace, and to 
i i the seats of the national strength. 
highly of the Moncrieff gun, 
which can be loaded below a parapet without embrasures, and then 
be suddenly elevated so as to possess a much wider lateral range 
than embrasures would ever permit. 


Fes, 13TH.—HYDROGEN AND ITs ANALOGUES. 


Dr. William Odling, F.R.S., in ping of the transmission of 
gases through india-rubber and colloid substances, said that the 
gas to be condensed at the nearest surface and to 
Shroueh the pores of the material as a volatile liquid, which 
evaporates on the other side. He then took a long 
glass tube, with its up end closed with a single thick- 
ness ico. When the tube was half filled with coloured 
liquid and its lower end placed in a dish of water, the 
water in the tube ran out, because of the rapid passage of air 
through the holes in the calico. But when the calico was wetted 
with water, the column of liquid was sustained in the tube, as air 
could then enter only by dissolving in the water and evaporating 
on the other side—a very slow process. Ammonia being very 
soluble in water, passed through quicker, which the lecturer proved 

inverting a jar of ammonia over the wet calico, thus causing 

e liquid in the tube to descend more rapidly. Liquid ammonia 
dropped upon the wet calico was also seen to act ‘more vigorously 
than the gas which had to dissolve in the water before it began to 
pass. Dr. Odling then said that M. Deville had discovered how to 
Sa solid platinum, as shown in the last lecture; 

e 
iron under similar 


through 
discovered that carbonic 0: would pass through soli 
These experiments were re- 
peated and examined in England by Mr. Graham, F.R.S., who dis- 
covered that the platinum absorbed a certain quantity of the gas 
before any of it passed through. poe ema en egen qe 
um 


whether the passage of hydrogen through platin’ place in 
the same wa; thant gece pase Cieeagh water ond fadio-culom. The 
amount of Shereption gases by me as determined by Mr. 
Graham, is shown in the two following es :— 

The Occlusion of Gases by Metals. 


anenemy effect 


gen it will not increase in bulk to anything like the same 
extent, but expands to g; or z its former volume. The 
pressure which would be necessary to condense the h into 
the small volume it occupies in palladium is enormous, it being 
equal to the weight of 19,000 atmospheres, obtainable 
from a column of m three times as high as Mont Blanc. 


The weight of h mn is 14; or y% that of the palla- 
dium. heb a bt a had oy 
fact, there are many reasons for believing that hy is a metal 

i ely low boiling point. Many chemists have 


possessing an extrem 

speculated that hydrogen is a metal, ly M. Dumas, and it 
is suspected that if hydrogen could be sufficiently compressed i 
would become a shining liquid metal like quicksilver. Hydrogen 











Fic. 8 


will combine with chlorine like sodium. Sulphuric acid is a sul- 
pay yo oe oo 
of zinc an y' n. pro; y' nD 
resembles a metal, for it allows teat to pass through it with great 
rapidity. Dr. Odling illustrated this by the experiment shown in 
Fig. 8, where two fine spirals of platinum wire are each su 
by two rods of brass standing in a dish of water. A current of 
ectricity from a Grove’s battery was passed through the spirals, 
igniting both of them equally to whiteness. Over one spiral he 


AC 


common air, and over the other a 


The former did not cool the air, 
that it — oe glow. 


then inverted a glass jar full of 
similar jar filled with h: 
but the latter cooled it so rapidly 
that this is 


The experiments 


is a metal, and that am absorbs the vapour 





Tass I. 
Metal 1 Volume. Hydrogen 
Platinum, fused.. 2. 2 «+ oc oe 08 oo OF 
” ” * Ca * * ad oe a ad pd 
tise dws. oa 
” Wrought «2 oc co 40 of ce os 4°80 
” 9 98 06 oe 60 66 08 08 te 3°79 
”  @6:.60 Ge. 08 26. +66: 08 cf 1 45—230 deg, C. 
” +e 66 8 08 8 #8 8 ef 0-76—100 deg. C. 
Palladium, wrought.. .. os «1 «2 «+ «+ 526°0 —245 deg. C, 
” ” ee ee cf ce ee + «+ 643°0 —100 deg. C. 
” 59 00 oe we ce 00 ce co SCO — 20 deg. C. 
© SBPONGe «2 ce oe 60 oe ce os 0— deg. C. 
9” fuses 4s oe oe «2 oe oe oe  68°0 —100 deg. C. 
Taste Il. 
Meta! 1 Volume. Gases 
Irony oe 48 66 0°46 7 «8 46 6 Hydro 
” oe 00 ce oe 4 ee ee «+ es Carb. oxide. 
4 v8 po a bs 12555 ** ** 8 + Natural gas 
Silver wire .. «2 2 o« O74 oe oe oe of 
my ae ae ae ae OBL oe ae oe oe Hydrogen. 
y» SPONGE «e oe oe r eo e+ ee Oxygen. 
ie »» eo ce co COB ce co co co Carp, oxide, 
” ” oo * 0°52 eo cco co ce Carb. acid 
- nol’ «o 00 60 oar se ce 06 — oxide. 
, be on ath eee ae ec cc cc ce Oxygen. 
a eapnelapetbeies * TEpempepemers — 
ie op wn os es co OCR ce co co, co Came. oad, 
Geld e608 ee pend ee 00 ee. ve Hasan ont. 
eo ce oe Om ec uee o¢ ee Hydrogen 
- ieee. ae aes eT 
” eo 6e co O16 ce cco ce co le 
” “+7 ef 0-04 7 «8 8 #8 . 


absorbs the of mer- 


the same way that 
charged with the enormous 


Mr. 
that 
of in 
cury. @ palladium wire is 


tty 








He said | 


passage 

through a tall vessel B, filled with chloride of calcium, after which 

1 D, D, and the part of the stream 

which escapes is burnt at E. Inside the glass tube is a tube of 

palladium, closed at one end, and connected with the Sprengel 

pump by tubes leading from the other end F. To cause the trans- 

mission of the gas the metal of the tube heat is applied at 

H, by means of a Bunsen’s burner. The oa more 

readily when hydrogen is used, and not gas, beca 

latter has to be decomposed before its hydrogen can buse the 
e 4 


mitted. 
The physical characters of the alloy of palladium and hydrogen 
table, the upper line of figures showing 


are shown in the follo 
the properties of pure ium wire, and the other one that of 
the alloy :— 





Wire. 
Pd. seovee 
Pd. H. woe 


Weight. 
609 
619 

10 





12°3 a 
118 
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100 
81 
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In the next ex ent, shown in Fig. 10, Dr. Odling exhibited 
the elongation of a palladium wire by the absorption of hyd 
The wire was first stretched from the fixed int A to the short 
end of the lever arm B, so that the end of the arm pointed to D. 
The wire was then made the negati ith i 


ingnened in wel, an taet Dehenhede geeet uantity of 
hydrogen. It was then replaced in connection with the lever arm, 
which then pointed to E, showing that the wire had elongated by 
the al ion of hy The flame of a spirit lamp was 


applied to the wire to drive off the hydrogen, when the wire con- 
tracted to less than its original and made the arm point to 
F. Curiously enough, the wire will keep on contracting every 
time it is charged and discharged, and shortens from 619 to 609 in 
the first experiment, then to 599 in the second, and so on. 
Although it undergoes contraction in length, it is not altered in 
diameter. The foregoing table helps to prove that hydrogen is a 
metal, because if it were not so, the hydrogen would probably 
lower the tenacity of the palladium more than it lowers its con- 
ductivity. Charged palladium is attracted by the magnet, though 
not so strongly as iron, so that hydrogen gives palladium a new 
metallic » property, which the latter metal does not possess in its 
unalloyed state. 





Fes. 16,—SvuBJECTS CONNECTED WITH 
Fine ART. 


Mr. Richard Westmacott, R.A., de- 
livered the last of his series of six 
lectures upon the above date. After 
describing many celebrated works of art, 
he spoke of the condition of English 
art-galleries and museums. The British 
Museum, he said, contains the finest 
library in the world, but its art collec- 
CaS at below the level of man, 


gems 

not of much value to the possesso 
the public—because of the want of art 
education and the absence of any pro- 
fessional lecturer upon the premises to 
explain to the observers the technical 
beauties of the works. 


Fes, 18,—InvoLUNTARY MOVEMENTS OF 
AN 


TMALS. 

Dr. Michael Foster, F.L.8., closed his 
series of three lectures upon the above 
subject by 

actio 


AT i its contents, In old 
A i NL motion se 5 te contents, Tn = 
anes it was thought that a ——- 
called “the vital winoiple ” entered the rouscle, ca it to s 
in its den, till some external force sti 
nicel; 


Afterwards they thought 
muscle, like » wild benscle is probably the seat of nicely 
it into action. muscle is y sea 
forces, the equilibrium of which may be disturbed by 
influences, so that # state of tension or 

All reflex actions onne three 
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cause of excitement. The twitching of the skin of a horse when 
a fly settles upon it, and the up of the human leg when 
anybody the foot, are instances of reflex action. 

en a hair gets across the windpipe sensor nerves carry the 
irritation to the medulla oblongata, which instantly by means of 
motor nerves sends down impulses to act upon the muscles of the 
throat to set up a fit of coughing to remove the hair from the 
windpipe. The lecturer pointed to two frogs sit upon the 
table, and said that if nobody touched them they sit there 


il 
“ff 
bes 


begin to kick. If he drop little acid upon i 
would lift up one of the legs to rub it off, and if he held that 
the attempt would be made to rub away the acid with another leg. 
A pigeon with its brains removed will remain motionless till its 
centre of gravity is changed by tilting the bird over, when it will 
at once open its wings and begin to fly. It is difficult to say 
hether the motions just described are involuntary or not. 
Fez. 19.—THe FemMatE PorsonERS OF THE SIXTEENTH AND SEVEN- 
TEENTH CENTURIES. 

Mr. C. Greville Williams, F.R.S., in a Friday evening lecture 
upon the female poisoners of the sixteenth and seventeenth cen- 
turies, said that in those times poison was a powerful political and 
family engine, and was dreaded throughout Europe. In fact, 
sometimes people stood in such horror of the numerous poisoners 
that they ate their daily bread with fear and trembling. The 
Borgias and many other great families studied chemistry to obtain 
a knowledge of poisons, and thereby gained their infamous repu- 
tations. Under the Roman emperors poisoning was so common 
that “tasters” were appointed to eat a first portion from every 
dish. The art of poisoning does not seem to have descended from 
them, but to have been re-invented, witchcraft being common in 
the sixteenth and seventeenth centuries. When a witch predicted 
a death it was to her interest that the prophecy should come true, 
and as witches also sold drugs, the transition from witch to poi- 
soner was easy enough. Mr. Williams then spoke of poisoned 
rings, which were made principally for intending AF sng the 
poison was usually contained in a sponge contained in a hollow 
= in the ring, and could be sucked out through small holes, 

Tannibal is said to have killed himself with such a ring. The 
ring of the Borgias contained a poisoned sponge and a small barb 
which sprung out covered with poison when it was pressed. The 
lecturer spoke at great length of the poisoning of Sir Thomas Over- 
bury by the Countess of Essex, aided by the Earl of Somerset, in 
the days of James I., a bad monarch, who presided over a cruel 
and vicious court. Overbury drew upon himself the fury of the 
Countess of Essex because he would not aid her in a murderous 
plot to poison her husband that she might marry Somerset, who 
was the favourite of the king. Somerset and the countess man- 
aged to get Sir Thomas Overbury imprisoned in the Tower on a 
frivolous pretext, and then sent him plenty of pies and puddings, 
which the Constable of the Tower threw away, as he feared some 
ugly rumours which were spreading out of doors. The countess 
then provided Overbury with a servant, and from that time every- 
thing the unfortunate man ate was poisoned. His salt contained 
corrosive sublimate, his pies and puddings were seasoned with 
sugar of lead, and one very fine jelly sent him by the countess 
nearly ‘‘finished him.” The couritess obtained a divorce from 
Essex and married Somerset, to whom Overbury wrote a piteous 
letter imploring mercy, and Somerset sent him baek a powder 
which he said would cure all his ailments. Overbury did not take 
that powder. He died at last, and the countess was tried for 
murder. At the trial, a witness, one Simon, was accused by the 
Lord Chief Justice of having a hand in the plot. Simon protested 
that he only had a finger in one of the jellies, and that resulted 
in the loss of the skin and nail of the finger. The countess was 
found guilty, and hoped to escape because of her great political 

wer, but shortly afterwards she died, and the scene at her 

euth-bed was horrible in the extreme. Mr. Williaias narrated 
how in 1659 a secret club of dissatisfied women in Rome poisoned 
more than 600 husbands. He also told the story of the poisoning 
skill of the Marquise de Brinvilliers, He said that the poisons 
most in use in old times were sugar of lead, monkshood, corrosive 
sublimate, regulus of antimony, and digitaline. Sugar of lead 
was known as the ‘powder of succession,” and caused many a 
great landed estate to change hands, it being a slow poison. 
Those who were impatient for results added a few pinches of cor- 
rosive sublimate, The most deadly of all the poisons anciently in 
use was aconitine, and a quantity exhibited by the lecturer in a 
little glass tube he stated to te capable of killing more than 5000 
persons He performed a few Ye gy bree showing the present 
tests for poi One method of detecting vegetable poisons is 
known as the physiological test. The st h of the d d is 
placed in one jar of clean water whilst another jar is filled with 
water only. A frog is then dropped into each jar, and if the 
stomach contains a moderate amount of poison it is sure to kill 
the frog. He closed his lecture by calling attention to a report in 
the Daily News of Dec, 8th, 1868, telling how three women at Mar- 
seilles p d their husbands with chemicals bought of a witch. 
The women pleaded that they did not mean to kill their husbands, 
but only to bewitch them in such a way that death should be the 
result. One of the women was rather doubtful about the policy 
of the attempt, and her mother told her to go on, but first to burn 
a wax candle before the image of the Virgin Mary and she would 
never be found out, because the Holy Virgin would be sure to 
protect her from harm. 
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THE GOVERNMENT AND INVENTORS. 


tang following Memorandum has been sent us for publi- 
cation :— 

In consequence of the numerous claims for compensation for loss 
of time and for expenses incurred by private individuals in working 
out inventions of various kinds, as well as for rewards in conse- 
quence of such inventions, the Secretary of State considers it 
necessary to make known the following Regulations :— 

_ 1st. Persons who desire to submit any invention for considera- 
tion should do so by letter addressed to the Under-Secretary of 
State. The letter should describe the invention, and state whether 
the person who offers it for consideration desires to make any claim 
to remuneration in connection with it. In the absence of such a 
statement, it will be assumed that no such remuneration is ex- 


not ho considered to give a claim for repayment. No liability on 

e be on account of loss of time, 

inc’ in connection with an invention after such 
submission, unless authority for such expenses has been previously 
given by letter signed by one of the Under-Secretaries of State ; 
and the liability will be strictly confined to the limits of expendi- 
ture au’ in such letter. 


3. All claims for reward will be examined by a Council to be held 
at the War-office, and if any reward be recommended by the 
Council and approved by the Secretary of State, the sum will, with 
the concurrence of the Wey ey kee included in the Estima 
together with the Report of the Stilt tale 4h WEL net bo vegeedad 
as due or be paid to the claimant until after the vote is passed 
by the House of Commons, 

4. No claim for reward will be held to be established unless the 


NORTHBROOK, 





InprAs railways have hitherto been estimated to cost £8000 
niile, real oust, however, tarns cut to be 620000 por 
although there are no parliamentary expenses, 
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and those which prevailed during the second, fourth, and fifth 
runs, adverse. That is to say, that the wind or 
of obstructions, favoured the progress of the ship during the first- 
mentioned runs, in consequence of which the advance during each 
revolution of the screw was in excess of the average; whilst the 
wind or tide, or the presence of obstructions, produced additional 
resistance during the runs second, fourth, and fifth, whence the 
advance, during each turn of the screw, was reduced below the 
ave e. 

The advance would have been almost identically the same for 
every run, if the trial had or could have taken place in the absence 
of all favouring or adverse circumstances. 

If the Admiralty rule of calculating the speed of aship by the 
revolutions of her engines, to which you allude, is the same as 
that proposed, and, I suppose, adopted by the French Admiral 
Paris, there is, after all, no very great absurdity in it. In the 
case of the Kienig Wilhelm, the mean advance of 23°377ft. for 
every turn of the screw represents pretty nearly the mean speed 
of the ship. Cc. 

March Ist, 1869. : 

[Suppose the Kéenig Wilhelm made a six hours’ trip in the open 
channel with a smart sea on which caused her to roll, and there- 
fore reduced her speed, does our correspondent mean to assert that 
the advance per revolution would be 23°377ft. ?—Eb. E.] 





THE STRENGTH OF IRON—PAST AND PRESENT. 


S1r,—In reference to a letter signed R. R. N., on the strength of 
iron past and present, particularly alluding to tensile strengths of 
malleable iron, as the writer states it would be interesting to 
learn the cause of recent tests giving so much lower results, I 
think that the difference isin the quality of the metal, and not 
from a different mode of conducting the experiments, although 
much depends upon the mixture and annealing of malleable iron, 
more especially when subjected to a pressure of forty tons to the 
square inch. 

I have been informed by many malleable iron casters that the 
English charcoal pig-iron has of late years somewhat deteriorated 
in quality, which is attributed to somenew mode of making the pig 
iron, or a scarcity of materials from which the pig iron was hitherto 
made. Perhaps this may call forth some f er explanation. 

Birmingham, March Ist, 1869. EpwIin LANDER. 





STEAM RAILWAY CARRIAGES, 

Srr,—In your engraving of the “‘ Combined Engine and Carriage 
for working Branch Railways,” designed by Mr. Fairlie, C.E., and 
Mr. Samuels, C.E., you exhibit a plan of curved buffer end in place 
of the ordinary buffers. This plan was patented by Mr. Fairlie, 
April 22nd, 1868, No. 1321, but the same plan was patented 
by me, October 17th, 1867, No. 2907, and shown applied for the con- 
nection of a pair of twin engines of ordinary construction with 
six driving wheels each, the whole load used in adhesion, and 
adapted for curves of two chains radius to draw longer loads up 
steeps ascents without bogies. It is also shown applied in various 
modes, both with curved spring buffers and as solid bumpers. As 
I understand that Mr. Fairlie’s patents have become the property 
of a company, and this amongst them, it is well that the share- 

Iders should understand the fact and verify it for themselves, 

he fact is well known to railway superintendents. 

.. In your notice you quote the words of a work of mine entitled 

‘Road Progress,” written nearly twenty years back, with respect 

to the Cork and Bandon engines, built to my designs at Fairfield 
Works, to the order of Mr. Nixon, the engineer. In your hurry 
you have omitted to acknowledge it. In the same work you will 
find the following sentence quoted from the speech of Major 
Beamish, the chairman of the Sork and Bandon :—“‘ The Cork and 
Bandon may indeed now claim the merit of having been the first 
to introduce and establish in Ireland the ope of the prin- 
ciple of apportioning the power to the weight to be moved. But, 
while claiming this merit for ourselves, we must not overlook the 
far greater merit due to the inventors and patentees, Messrs. 
Adams, of the Fairfield Works, whose name will always be identi- 
fied with the practical application of a principle which I firmly 
believe is calculated to prove the salvation of railway invest- 
ments.” W. Bripces ADAMS. 
[As regards the question of the novelty of curved buffer beams, 
it may interest Mr. Adams to know that we fitted curved buffer 
beams to colliery locomotives working a line with very sharp curves 
in 1863. As regards the plagiarism to which Mr, Adams refers, we 
hasten to assure him that we never heard of the book to which he 
refers until we received’ his letter. Our information was derived 
from a totally different source, and we were not aware that the 
engines on the Cork and Bandon line were built by Mr. Adams.— 


. Ej. 





CAPT. SCHULTZE’S GUNPOWDER. 

Si,— My attention has this day been called to some remarks in 
Mr. Nursey’s article on explosive compounds referring to my wood 
gunpowder, and as they are calculated to convey an erroneous 
impression to the mind of the reader, I trust you will permit me 
to offer a few words of explanation. 

Mr. Nursey thinks that my powder is given to the public before 
pres S ene ed, and that =" the finished condition it is not safer 
than the ordinary gunpowder. 

With respect to safety in handling, my powder stands on a 
vastly superior footing to ordinary gunpowder, with the invaluable 
addition of almost absolute safety in manufacture, It is sold and 
delivered ready for use, and posi 
merely deflagrating with a gush of flame, but without any explosion, 
unless hermetically enclosed, as demo a series of 
experiments made on the 27th of January last, near Santen, 





60, Burton-crescent, London, W.C., 
1869. 
THE OCEAN STEAMSHIP RACE, 
S1r,—Having taken an interest in the trial race of the two 
Atlantic steamers New Name so Xhverpedl, I bag to sand a 
corrected of the rates of time and speed, being 


sesses the invaluable quality of |: 





what they did for others. That your correspondent’s principals 
only visited him once a year y shows that they trusted him. 
It is just because companies cannot select the right men, and trust 
them, that they must have capitalist contractors, 

February 27th, 1869. A Now-CaPITAList- 

RUNAWAY ENGINES, 

S1r,—I have read with much pleasure your remarks on ‘‘ Run- 
away Engines,” and your explanation of the cause of destruction of 
the engines, by water lifting out of the boilers. With your kind 
permission, I should like to offer a suggestion on this matter to 
engineers, who are all more or less troubled with water i 
over from the boilers, which is generally assumed to be caused by 
the foaming of the boilers, and is remedied by steam domes, or 
other large steam spaces, and in boilers of moderate length with 
success. I have for years used a remedy which I find and 
more reliable, of which I send you a sketch ; and to illustrate its 
advan let me call your attention to six boilers at the Consett 
Ironworks, described at page 101 of the present volume. Here we 
have boilers 3ft. 10in. diameter, 70ft. long, constructed in the best 
manner, and set so that a large amount of effective heating surface 
is secured. They are in all respects superior steam generators. 
But let us look at the steam space, which we find Ift. 3in. high by 
ced both by addition of heat and 





70ft. long. Now steam is produ 
by relief of pressure, and no matter where the steam is taken 

the boilers, there must be a local relief of pressure and a necessary 
lifting of water; and when we consider that often, from various 
causes, part of a set of boilers for a short time make little or no 
steam, and that at such times the rest must supply the additional 
quantity, it is apparent that the sudden rush of steam from such 
long boilers must carry over large quantities of water, not only 
endangering the engine, but causing great waste of fuel ; for if in 
one cubic foot of steam one cubic inch of water, infinitely divided, 
is contained (a not uncommon occurrence), there must be a loss of 
more than half the fuel, for only half the quantity of steam is pro- 
duced from water heated to nearly its own temperature, and the 
atoms of water having more capacity for heat than the steam, atom 
for atom, like parasites, feed on the same and diminish the 


I had occasion to steam 500ft., and with well-felted and 
tected pipes I found a large loss in ure. I now fitted one 
iler with the pipe as shown in the diagram, and used the other 
without the pipe. The boiler, without the dry pipe furnished 
steam at a loss of 8 Ib., and constant trouble from water ; whereas 
the one with the dry pipe showed a loss of less than 1 lb,, and we 
were never troubled with water. 














The engraving represents a plan of a cylinder boiler with steam 
dome. This dome is connected with the steam space of the boiler 
by the pipe A, which extends the whole length of the boiler, 
having two rows of quarter-inch holes near the upper , an 
three or four holes at the lower edge, to allow any conde water 
to return to the boiler. The area of all the small holes should be 
one-third more than the area of the pipe, and the pipe sufficient to 
carry off all steam the boiler can make. It is evident that with 
such an arrangement the relief of pressure is uniform over the 
whole water surface, that no agitation of the water, or lifting 
of the same, will be caused by either the starting of the engine or 
lifting of the safety-valve, which now becomes one in fact as well 
asname. That the sudden lifting of a safety-valve on a boiler 
under a pressure near its maximum ability of resistance more often 
causes explosions by the sudden agitation of the water (particularly 
when this is of —~— depth) than prevents them, can be easily 
demonstrated, and in many cases the larger the safety-valve the 
worse, There is room for much useful investigation on the ques- 
tion of the action of safety-valves ; but I have trespassed too much 


ly on your space, and must close, 
Bosmere Lodge, Tuise-hill, S.W. | Josera A, Mruimr, O,E. 


Sir,—On reading article last week “On Runaway 
Engines ” through tweaking 


down of the governor arrangements, 
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an idea oceurred to.me by which the throttle valve would be dis- 

connected from the governor, and effectually closed immediately 

the balls assumed their lowest 
The accompanying 








* There is of distance run by the City of Paris on the 20th inst, (an 


, important 
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full open in mid- To prevent the valve ing at a very 
low speed of the I sp) under the governor lever, 
which is only on when the valve has -position. 
An ordinary governor on the i the gear woul not in- 


we as a 
the balls to the lowest position. 
20, John-street, Adelphi, 4th March, 1869. 


Smm,—Observing your article on ory | engines in your issue of 
the of February, induces me to send you a copy of a letter 
written by me to our local papers a few days ago; it may be of suffi- 
cient interest to cause its insertion. Ww. BAILey. 

S1n,—The accidents that are continually to steam engines through 
over speed are fit subjects for serious consideration, and the one that took place 
at Bolton last week, and another at Preston (the particulars of the latter not 
having been made public), may be a sufficient excuse for making a few remarks 
on the subject. If an engine can be supplied with steam in exact proportion 
to the amount of power required, perfect uniformity of speed will be obtained ; 
or, in other words, if an engine can be made to perform as regular as a clock 
with the great disadvantage of having ly varying d ds for power, 
with aconstantly varying supply of power, ie., steam—if this can be done 
mechanical men will agree that a perfect result of governing engines has been 
attained hitherto unknown. This will prevent engines “‘ running away,” and 
much loss to employers of steam power, especial!y those who use machinery 
driven at high speeds. Knowing this, and feeling the want of something for 
the purpose better than anything known, two gentlemen at Preston, engaged 
separately as cotton spinners, have for a long time been experimenting on their 
own engines, and their conjoint labours have resulted in the production of a 
perfect governor, which, in a word, fulfils all requirements. Anything that is 
perfect cannot be improved—and the word is used with a full knowledge of 
what have been the previous attempts of eminent engineers since the days of 
James Watt. It was not intended to call public attention to this invention for a 
few weeks, in q of the d ds being so great and the arrangements 
not being quite complete to meet the market. The name of the invention is 
Maynard and Grime’s patent chronometrical governor, and thesole makers are 
Messrs. John Bailey and Co., of the Albion Works, Salford, who will be glad 
to send a jar to any one interested. One will be exhibited near the Man- 
chester Exchange as soon as possible.—Yours most respectfully, 

Albion Works, Salford, January 23rd, 1869. W. H. Batzey. 











ROPE RAILWAYS. 
Sim,—Having read your article or the new *‘ Wire Rope Rail- 
way,” it struck me that I may not be acting with impropriety if 
I venture to acquaint you that in 1846 I invented—without a hint 


from any other source but my own obtuse head—a wire rope trac- | 
tion line or suspension railway for md apg carriages and | 


light goods, for city streets, suburban , Over rivers, valleys, 


&c., &c., as an auxiliary to existing main railroads; thus my pro- | 
poned rope or rather duplicate rope was permanently fixed, and the | 


cleared the points of support easily, which supports were 
light piers and platforms with rails the length of the train thereon. 
I caveated it in 1846 at Mr. Barlow’s office, Chancery-lane; but 
after partaking copious draughts of “‘ the cup of bitterness,” in my 
course of adventure for a patron or friends--amongst such as Mr, 
Joseph Cubitt, Sir John mnie, Mr. Godwin, Messrs. Brown, 

ones, and O. Robi I abandoned it with great relief to my 
weariness ; but the crotchety demon of invention did not abandon 
me, so in 1858 I tried to improve it, set it aside again, but recently 
have commenced worrying myself out of my legitimate business by 
constructing a model of it for the forthcoming Lambeth exhibition, 
where, Sir, you may, if you condescend to visit it, discover my 
queer attempt at aerial castle-building, in what I have called an 
original —— viaduct as a railway or a tramway for high 
streets and leading roads of a crowded city. C, J. GRANT, 

5, Howley-street, York-road, Lambeth. 








GREENOCK DOCKS AND HARBOURS IMPROVE- 
MENT COMPETITION. 


For the following report accompanying the designs for 
laying out the lands of Garvel Park, by “Prius quam 
incipias consulto,” one of the candidates in the recent 
competition, we are indebted to Mr. Lyster, of Liverpool. 
The design does much credit to Mr. Lyster’s pupil. 

Before describing the oe sent in with this report, it may not be 
out of place to review briefly the requirements set forth in the 
advertisement and memoranda furnished to competitors. These 
were as follows:—1. That’a comprehensive plan, showing jhow the 
lands of Garvel Park can best be laid out and utilised for a graving 
dock, tidal harbours, or wet docks, and communication with the 
Caledonian Railway is required. 2. That as it is not intended to 
construct all the works immediately, the design is to be capable of 
being carried out in sections, without interference with the work- 
ing of any part previously completed. 3. The docks, &e., are to 
be constructed to recei' of 


to ive vessels of fo bape co, Se Rene 
water being specified. 4, That the “full b line” on the issued 
plan defines the limits of construction towards the 
Frith of Clyde. 5. That the entrances are to be formed so that 
por das ne ong of ae ey shall not be obstructed by vessels 
en or leaving. in providing communication with the 
Caledonian Railway the least valuable lands are to be taken. 
7. That the eastern portion of the ground isto be applied to tempo- 
rary b purposes until required for dock works, 8. That the 
docks are to be designed to suit the trade of the port specified in 
and that sheds will, and warehouses may, be 

9. Tha Ph aed Pier” may be absorbed, if necessary. 
10, That dra’ or estimates are not required. 
ede arsenate ay en cie ate 

e si remar! would 
inp dittenth $0 constivd s polite beiaeaelacl Gath cee 
of a comprehensive dock system suited to the wants of « rising 
port like Greenock and the demands of modern trade. Bearing in 
ng = gy that it is easy to a be eee to 
a design, ve prepared three p’ submitted,* 
numbered 1, 2, 2 °Ot these, Plan No. 1 shows a com and 
com ive scheme for laying out the ground in what I eonsider 
the manner and in accoi with the above requirements. 
Plan No. 2 shows a section of the work in itself forming a complete 
dock and railway system, and being an in part of Plan No. 1 
Plan No. 3 shows the section of the work proposed to be con- 
structed immediately, and also forms an integral part of Plan 





No. 1. Proceeding to consider these plans in detail, I commence 
with the first. . 
* We have thought it necessary to engrave Plan No. 1 of these, which 


is shown on p. 176.—Ep., E, 
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ineal quayage. It is to be excavated to a depth 
below ordnance datum. It provides a safe and secure means f 
entering the graving dock and western wet dock or tidal harbour. 
Its size is sufficient to allow the longest ships to enter the graving 
dock. On the quay, opposite the graving dock entrance, it is pro- 
posed to erect a masting shears to lift fifty tons, and to appropriate 
this berth to fitting out vessels. The other quays can be used for 
ordinary purposes. The graving dock has an entrance 65ft. in 
width, and is 750ft. long on the floor, 90ft. wide at the top, 65ft. 


= 


ordinary springs. It is proposed to shut it off from the rest of the 
docks with a wail having numerous gates. The engine and pump- 
house is shown on plan. The western wet dock-or tidal harbour 
has an area of 5 acres 800 yards and 1960ft. lineal quayage. It com- 
municates with the western basin by an entrance 65ft. in width, 
which is crossed by a movable bridge 40ft. wide. Fup ctte aie 
are occupied by sheds having an internal area of 11,600 yards. It 
is designed to suit the sugar and general merchandise trades, and 
communicates with the eastern wet dock or tidal harbour by a 
ys 65ft. wide, crossed by a movable bridge 40ft. wide. The 

epth of water in this dock is to be 25ft. at high water ordinary 
spring tides. The eastern wet dock or tidal harbour has an 
area of 5 acres 2244 yards and 1950ft. lineal quayage. It is de- 
signed to suit the timber and coal trades, for which purpose it is 
bounded on the north by a timber ground with an area of 16,133 
square yards, and having a low level quay to enable the timber 
ships to discharge from the bow ports. Its width is sufficient to 
allow vessels to lie end on in the same manner as at the Brunswick 
and Canada Docks at Liverpool, and as shown on the plan in 
dotted lines. On the south, this dock is bounded by a high level 
coal railway, with shoots for loading coal and apparatus for tipping 
wagons into shoots. On the quay level this would form a shed. 
In general principle it is similar to the high level coal railway at 
the Bramley Moore and Wellington Docks at Liverpool, but of a 
cheaper form of construction. This dock communicates with the 
eastern basin by an entrance 65ft. in width, crossed by a movable 
bridge 40ft. in width. The depth of water in this dock is 25ft. at 
high water ordinary spring tides. 

In order to render the design as pl as possible, a basin 
has been shown to the east of the eastern wet dock or tidal 
| harbour, absorbing Cappielow Pier. This is designed not only to 
| facilitate the working of the dock, but to afford accommodation to 
coal flats and the river traffic. The eastern quay of this basin is 
occupied by a railway on the quay level and shoots for coaling. 
| Area of basin, 1 acre 4160 yards; lineal quayage, 905ft. The 
eastern entrance is 100ft. in width, with raised pierheads and 
lights. It is proposed to excavate this entrance and the bed of 
the river ou it to 20ft. below ordnance datum, The communi- 
cation with the Caledonian Railway has been designed so as to 
interfere as little as possible with private property. 

The width of the quays is amply sufficient for the water area of 
| the docks, and the roads are of sufficient width to conduct the 
cart traffic freely. Where the lines of rail cross the road a peou- 
liar form of permanent way can be adopted, which entirely pre- 
vents any damage to wheels of carts or horses’ hoofs, The ground 
as laid out gives an area of six acres 3182 eg available for ware- 
houses and permanent buildings. This land has a frontage of 1850ft. 
to East Hamilton-street, and an average depth of 160ft., and cannot 
fail to become the most valuable portion of the Garvel Park 
Estate. The property of the trustees is to be surrounded by a high 
wall with gates at suitable points and huts for police and watch- 
men. The estimated cost of the design shown on Plan No. 1 is 
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The works shown on Plan No, 2 in themselves form a complete 
system of docks and railways. This plan is a section of Plan No. 1, 
with the exception that the high level coal railway is continued 
as far as the western wet dock or tidal harbour. The eastern por- 
tion of the ground is available for the storage of timber and for 
temporary buildings. If this part of the scheme were constructed, 
the entire design as shown on Plan No. 1 could at any time be 
completed. Estimated cost, £310,000. 

Plan No. 3, which is also a section of Plan No. 1, shows that 
portion of the scheme which it is proposed to construct forthwith. 
It includes the western entrance and a portion of the river wall, 
part of the western basin, and 500 lineal feet of graving 
dock. The estimated cost of the works, as shown on this plan, 
£97,000. 

On Plan No. 1, I haveplaced gates to the entrance of the wet docks 
or tidal harbours (thus representing them as wet docks) ; as, from 
my experience in the construction and working of s, I amcon- 
vinced of the importance of maintaining the water level as constant 
as possible. With gates, a given depth of water can be maintained 
with a less depth of dock than if the full range of the tide were 
allowed, power and time are saved in discharging vessels, and the 
constant attendance of a staff of men to assist the shipmaster in 
apy and slackening moorings is obviated. With a range of 

ide as small as 10ft., I believe gates would be found of great 
advantage ; but should the trustees be of a different opinion, 
the gates can be dispensed with without in any way altering the 
general design, thus forming tidal harbours. 

The nibs separating the wet docks or tidal harbours from the 
basins should be retained for os of communication. 

I have avoided showing such details as cranes, capstans, lamps, 
mooring posts, &c., on plans, as their proper position can only be 
arranged when the general form of the works has been finally 
ocala i be desired to preserve Cappielow Pier intact, 

Should it i pielow Pier intact, or to 
keep the eastern outer line of works farther back from the Frith 
of Clyde, a modification of Plan No. 1 could easily be made, and 
an entrance formed direct from the rivcr into the eastern dock or 


tidal harbour. 

The design for laying out the lands of Garvel Park, as shown on 
Plan No. 1, is plete and = as ‘% apabl ft iies om. 
structed in sections as requi' and of being easily ly 
oe The ine hetten ociend full and commodious ys 
to dock docks or tidal harbours, while in 
Rawette give considerable accommodation. The wet docks 
or tidal harbours are of the form that has proved to be 
best suited to the requirements of trade, and combine 
every facility for the prompt loading and unloading of vessels—a 
necessity in the steam trade, and of great advantage for sailing 
ships. The railway accommodation is sufficient to work an 
immense traffic. The valuable frontage to East Hamilton-street 
is preserved intact to a depth of 160ft., for the erection of ware- 
houses and business pre Large shed accommodation has 
been shown, with ample quayage to work the docks in a satis- 

; and the whole ground has been laid out +4 > 








at the bottom, with a depth over the blocks of 18ft. at high water | large 








object of making it prove as remunerative as possible to 


THE CARROW WORKS, NORWICH. 

Att the members of the British Association who visited 
Norwich will remember the hearty welcome given to them, 
and the heavy expenses incurred by Mr. J. J. Colman, the 
Mayor of that city, who, in dispensing the hospitalities of 
Norwich, was in no degree helped out of the Corporation funds. 
Mr. Colman is one of the partners in the business of Messrs. 
J. and J, Colman, of the Carrow Works, where the manufacture 
of mustard, starch, indigo, blue, &., is conducted on a very 
extensive scale, so that a description of them is likely to be of 
interest. 

In the preparation of mustard the seed is first crushed 
between iron rollers, and then pounded in smooth iron mortars 
each about one foot in diameter. These mortars are arranged 
in a single row, near the walls of some of the rooms, and the 
crushed seed is pounded in them by large iron bulbs, which are 
re eee Each bulb is attached to a long wooden 


of these automatic pestl the 

seed to the condition of flour and bran, of a dark, dirty colour, 
in consequence of the non-separation of the husk > 
The flour and bran are then separated from each other by means 
of silk sieves. Eight of these sieves are placed loosely inside a 
square horizontal frame of wood, suspended by chains at 
each of its four corners. Violent eccentric motion is given to the 
wooden frame, by means of an iron rod passing down its centre, 
and the sieves have an additional motion of their own in conse- 
quence of their being loosely fitted in the frame. In one room 
alone there are nine of these frames at work, carrying altogether 
seventy-two sieves of various degrees of fineness. The finer the 
sieve, the more does the mustard improve in colour, and the 
husk is thrown aside to be made into manure cake for the land. 
two kinds of seed are thus treated, the brown and the white, 
the former being much more pungent than the latter, and the 
two descriptions being mixed to suit the public taste. 

The husk and coarse refuse from the mustard mil] are taken 
into an adjoining building called the “ press house,” where they 
are crushed by eight great stone rollers, of four tons weight each. 
Without being thus crushed, the refuse would not do so well as 
@ manure, nor could it be so easily pressed into oilcake. The 
stone crushers are driven by a powerful engine, having a fly- 
wheel 19 feet in diameter. After being crushed, the refuse is 
steamed, and packed tightly in coarse hair bags, which are then 
subjected to hydraulic pressure between two smooth flat plates 
of iron. This operation not only presses the husk into a solid 
thin cake, as sold to the farmers, but it expels the mustard oil 
from the bran. The oil thus produced runs down from the 
presses into tanks, and is afterwards boiled to purify it, the 
upper part being then drawn off to be sold for illuminating 
and other purposes. The hydraulic presses on the establishment 
are all worked with this oil. The unctuous sediment, left after 
boiling at the bottom of the tanks, is sold to sail makers, and is 
used by them to make wagon-covers and such like fabrics, 
waterproof. 

Other blocks of buildings in the Carrow Works are fitted up 
for the manufacture of starch. The theory of starch-making is 
very simple, for by rubbing a pinch of flour between the finger 
and thumb under water, and leaving the milky liquid to settle, 
the gluten and more substantial particles will sink to the bottom, 
and the starch remain in suspension. By decanting the upper 
liquid, and then giving it a long time to settle, the starch will be 
thrown down. The starch works are near the river Wensum, 
so that the grain may be hoisted out of the vessels, and raised at 
once to the upper story of the building, where the bags are 
cut open, and the rice carefully cleaned and dressed. The rice 
is then moistened with a solution of carbonate of soda, which is 
found to make the grains very friable, and to hasten the process. 
The grain is next passed into the mill, where it is mixed with 
water, and ground between millstones into a white, milky pulp. 
The pulp is allowed to run into tanks, where the gluten and fibre 
are allowed two or three days to sink to the bottom, but the 
water at the top of the tank is agitated every day, to keep the 
starch still in suspension. At the end of three days the water 
with the starch in suspension is pumped up into large shallow 
vats, several of which, one over the other, are arranged along the 
top of the building. The starch is deposited from the liquid in 
two or three days, when the water is drawn off, and the dam 
starch taken out and placed in long narrow boxes, pierced wii 
holes, and lined with cloth. The moisture then gradually drains 
out, and the starch at last hardens so much that it is readily 
broken into blocks six inches square. When these blocks are 
nearly dry, they are packed in paper, and finally dried by stove 
heat. This last drying causes the starch to crystallise in its 
well-known ordinary form, so that when once the packet is 
opened, the square mass falls apart in crystalline forms, which 
cannot again be placed in so small a compass. Some of the 
starch thus manufactured is pure and white, but the great bulk 
of that made for English consumption is slightly coloured with 
blue. Foreign nations prefer, as a rule, the uncoloured variety. 

The manufacture of blue for laundresses is carried on in a 
large square block of buildings. The operations are very simple, 
as the hard lumps, sold in oil-shops as “thumb blue,” consist 
only of a mixture of indigo and starch. These two substances 
are wetted, and then crushed and mixed beneath revolving 
stones of two tons weight each. After mixing, the damp sub- 
stance is made into lumps by hand, and the peculiar shape of 
the lumps is caused by the impression of the ball of the thumb 
and parts of the fingers in the plastic substance, hence the name 
of “thumb blue.” The blue has to be dried very cautiously 
and slowly, because if the outside of the lumps be dried too 
quickly, the inequality of tension between the hard outer surface 
and the damp interior will cause the blue to crack and break. 
The cakes therefore take about three weeks to dry, in rooms 
carefully darkened, and freely ventilated. Too strong a light 
is not good in this process, because indigo, being a vegetable blue, 
is partially bleached by the action of the solar rays. Three 
large rooms, one above the other, are fitted up with numberless 
racks and shelves, fer the drying of laundress’s blue, and the 
cakes are passed from one room to the other. The 
cakes at this stage of the manufacture have a dead, mouldy look, 
but this is removed by treating them with brushes and browning 
powder by machinery. 

Throughout the whole of the Carrow Works ptoms are 
visible of the care and experience which have been brought to 
bear upon economy of production, For instance, paper mills 
have been erected in the works to supply the large quantities of 
paper used in packing. The manufacture of wooden packing 
cases and casks is in itself a very large branch of the business, 
More than 6000 packing cases and boxes are wanted every week, 
and a meadow adjoining the works is covered with timber 
and large stacks of Couto ecw ep tee the purpose. Steam 
saw mills are of course at work on premises, and a fitters’ 
shop for the repairs of engines is another branch of the 
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PORTABLE 42-INCH- SAW BENCH 


BY J. McDOWALL AND ©0., ENGINEERS, WALKINSHAW FOUNDRY, JOHNSTONE, N.B. 





Wz illustrate above a very neat saw bench, just constructed by | saw is driven entirely by friction; the rim] of the fly-wheel is 
Messrs. J. McDowall and Co. for a shipyard on the Clyde. Its | turned up, and works against a pulley faced with leather on the 
construction is so simple that little description is required. The | saw shaft. The steam cylinder is Sin, diameter and 10in. stroke. 


The bench is ada) both for ripping and cross-cutting. It is 
very portable, and need not be worked under cover, and is there- 
fore eminently suitable for purposes, 











establishment. The workshops for the manufacture of tin 
canisters have dozens of steam punching machines constantly 
at work, cutting tin plates into discs and squares of the necessary 
size, but the greatest ingenuity in this part of the works is dis- 
played in the methods adopted to get rid of the slow work of 
soldering tin with the ordinary soldering iron. 

The patent machine used to bend the cylindrical 
portion of the tin canisters is a very clever con- 
trivance, and saves very much time and labour. 
It was invented by two Frenchmen, Childéric 
Allain, and Jules Trottier, of Paris, and the 
English patent has been purchased by the pro- 
prietors of the Carrow Works. The machine for 
bending the metal and for forming the clasping 
of the boxes is shown in Figs. 1, 2, 3, and 4. It 
is composed of the stand A carried by the table B; 
a shaft C is set in motion by a lever E keyed on 
one of its ends, and has at its other end, a jacket 
or cylinder /, on which are formed two grooves, G 
and H parallel to the axle of the cylinder /, and 
but a slight distance from each other; a vertical 
support J forminga pivotingsocket at its upper part 
is traversed by a spindle carrying a knife L, the 
end of which may enter the groove H; this 
knife is always in contact with the surface of the 
cylinder f by the effect of a counterweight M. 
A small cylinder 0, movable round its axle, comes 
on the cylinder f; this cylinder O is carried at the 
end of a lever N actuated by a lever P. Another 
cylinder U, analogous to the preceding, comes also 
against the cylinder f; this cylinder U is carried 
by a lever R oscillating around S,and submitted to 
the action of a treadle carried by the rod T and coun- 
terbalanced by V. 

The action of the machine is as follows :—By 
the aid of the lever E the cylinder f is so placed 
that the appendage I, which is in proximity to the 
groove H, disengages itself from the knife L (Fig. 4), 
then by the aid of the treadle the lever R is made 
to pivot, andthe bossesor knobs X lift the knife L, 
one of the edges of a tin or other metal plate is 
then entered in the groove G, a rotary motion is 
given to the cylinder f in the direction indicated 
by the arrow, and the metal plate compressed 
between the cylinder f, and those O and U takes a 
circular form, as shown at Fig. 3; the treadle is 
released and the knife L is brought back against 
the cylinder f by the counterweight M. When 
the rotation is nearly complete, the projection I 
causes the knife L to penetrate into the groove H, 
into which it forces the metal, causing it to bend 
to the shape of the groove. The plate is then 
taken off the cylinder f aud presents the form 
shown, Fig. 5, the two clasps or loops are then 
brought together, and there remains but to com- 
press the fastening. 

The arrangement of this machine permits 
bending, making mouldings on the box, and form- 
ing 1 two clasps or catches by one turn of the 
crank. 

_ The patent, which is dated June 28th, 1868, 
includes also many other methods of saving time 
and labour in the manufacture of tin boxes and 
canisters. The principle ado; by the inventors 
is to abolish soldering by hand whenever it is 
possible, and to substitute some special clasp, 
catch, or fastening, obtained by machinery. Thus 
in Fig. 5, the cylindrical portion of a canister is 
shown, which was bent, and the extreme edges, 
A, B, turned in opposite directions by one revo- 
lution of the handle of the machine. After 
being thus bent, A and B have only to be hooked into 
each other, and the line of junction subjected to heavy 
machine pressure, when the tubular part of the canister is 
finished. A touch of solder is then usually given to the top 
and hottom of the machine-made seanf. In other parts of the 
canisters or boxes, the parts to be soldered receive a shape which 
a use of a method of soldering completely different 

that hitherto common. Thus the of boxes are 





soldered with great rapidity, according to the plan explained by | tell us that by these methods they turn out 100,000 tins per 
Fig. 6. Let A, B,C, D be the tin box. If it be desired to make | week. Boys are principally employed by them in this branch 
the apparent volume of the box ter than its real volume, a | of the works. : f : : 

bottom exactly the shape of the lid is made by machinery, and Carrow Works are just outside the city of Norwich, on the 
then pressed into the buttom of the box, as at C, E,D. When| river Wensum, which is navigable to this place by _Vessels 
the canister is really to have a capacity equal to its apparent ' of about 120 tons. There is a good supply of water obtained by 
i boring a well to a depth of 1300 feet, or right 
through the great chalk deposit underlying the 
district. About 1100 hands are employed on the 
establishment. There are 16 steam engines on 
the premises, the largest of which works up to 500 
horse-power. About 6000 
wooden packing cases and A Fic.6 
100,000 tins are manufac- 

tured weekly for the pack- 
ing of the mustard and the 
other goods. Lines of rail 
connected with the Great 
Eastern Railway are laid to 
all departments of the E 
works. There is a fire 
engine on the establish. gh=—-~~— c 


ment, and a well-drilled 
Rn gh my Ke enema 
workmen. The mustard 
seed ground in the mills K 
| comes principally from 

Essex and Cambridgeshire, a large quantity being 
grown in the neighbourhood of Lynn and Wis- 
beach. The hours of labour of the hands on the 
establishment are from six o’clock in the morn- 
ing till six at night, with half an hour for breakfast 
and an hour for dinner, or 104 work hours in all. 
A good dinner of hot meat and potatoes is provided 
on the premises at threepence each man, or much 
lower than cost price, and many of the men avail 
themselves of this boon. Outside the works is a 
little colony of neat, clean cottages, also a school 
for children, which is kept up at the sole expense 
of Mesars. J. and J. Colman. 

















PETROLEUM aS Fvuet. — M. H. Sainte-Claire 
Deville has continued at the Academy of Sci 
the description of his researches on petroleum, 
undertaken at the Emperor’s expense. His ex- 
periments show that the heavier and more viscous 
mineral oils are the fitter they are for fuel. Their 
use in brick furnaces, he observes, is a problem 
already solved, the method consisting in letting 
out the oil from a reservoir through a stop-cock 
on a brick floor, placed behind a clay screen 
pierced with holes for the admission of the air 
intended for com For this clay screen 
M. Sainte-Claire Deville substitutes a thick cast 
iron one, An tus of the kind described was 
placed on of the imperial yacht, Puebla, 
and was found to answer the purpose perfectly, 
being employed on a boiler producing steam enough 
for a 60-horse power e. About May, 1868, 

Sainte-Claire Deville o permission to try 
his furnace on an engine on the Strasbourg Railway, 
where se ae ge to reduce as much as pos- 
sible the bulk of the apparatus, and to ya 
bric’ » since the constant shaking the 
engine would be apt to get it out of order. 
Another difficulty was the quantity of oil, enor- 
mous in regard to the surface at disposal. 
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volume, a slight concave bottom is made, as shown by the dotted , locomotive simply consists in a fire-place so arranged as to present 
line C, D. Now a concave plate of F, H, is covered with | the largest possible surface to the action of heat. The sole of the 
solder, which is kept fluid by a gas-light flame lied below at | furnace may be of copper, attached to the boiler, and inwardly kept 
‘K. Consequently, by simply touching the soldering plate F, H, moist with water. with a series = oles, 
with the lower of the cylinder C, D, the bottoin of the box through which the oil flows. fuel gives no smoke, and 


: . does not let fi sparks ; the consumption of oil, at the rate 
is soldered in ite the curvatures of the bottom of | OF kilometres per hour, was at the rate of 4-00 kilogrammes per 
are 


the box and the of the of t the solder | Litometre better these 
touching anything Cah tar dlgun'ts tr Pinslt Messrs. Colman Sotaaioca eerie: 
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FOREIGN ACENTS FOR THE SALE OF THE 
-ARIS,—MM, Xavier and Borveau, Rue de la 
BERLIN. ‘A. ASHER and Co., 20, Unter den Li 
VIENNA.—Messrs. GEROLD and Co., 
ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. Pe 
MADRID.—D. Awoover, Editor Proprietor © 

“ Gaceta Industrial,” Preciados 49 v 51. 





PUBLISHER'S NOTICE. 
There is reason to believe that the weekly sale of THE 
Eneivger is actually more than double that of the re- 
maining engineering journals combined. Of the influential 


character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satis evidence, 





*,* With this week's number of THE ENGINEER we issue, a3 a 
——_ No. 14 of our Portfolio of Working Drawings. 

, as issued by the Publisher, will contain the Supple- 

ment, and subscribers are requested to notify the fact to this 
Office should they not receive it. 








TO CORRESPONDENTS. 

W. C. (Newark-on-Trent)—Jn our opinion you can hardly have a better 
boiler for high pressure. 

Quip Ripss. - 2; 4. to 3 lb. per horse per hour, provided the valves and 
pistons are steam-tight 

Mr Gatrrirus.—A letter lies at our office for Mr. Griffiths, the inventor of 
the screw propeller known by his name. 

8S. P.—Ses our impression for October 23rd, \868. You will there find 
a full description of the Heaton steel process 

Private Exoineer.—Send us your model. We shall with its aid be able to 

jain all the difficulties to be overcome far better than without it 

AB (Ewbank, Accrington) —We see no dificulty about the matier. Write 
to the Secretary, 81, Newhall-street, Birmingham, and say what you wish 
to do. 

W. F.—TZhere would be no difficulty in building such a bridge as you pro- 
pose, but it would be very expensive, and, weight for weight, much weaker 
than other forms. 

X. Y.—A valuable series of papers on rotary engines and rotary pumps, vro- 
Susely illustrated, has appeared during the last few months in “‘ La Propa- 
gation Industrielle,” published at 95, Boul a Beaumarchais, Paris. 

T. H.—The diagrams are nearly perfect. It is just possible they might be im- 
proved by giving the valves the least bit more lead, though thig is doubtful, 
What is the vaive gear like? We are not acquainted with it, though we 
have heard of it before. 

G. 1, (Cross-lane).— We have examined your drawings. We have little doubt 
that the feeder will work very well, but we have very strong doubts that it 
is novel. We are inclined to think that you are unwittingly infringing a 
patent taken out by a firm of hydraulic eagineers in this city 

Beprorp Pumpine Enciye.—We are requested to state that the consump- 
tion of fuel by the Bedford pumping engine, erected by Messrs. Bevington 
and Coultauld, is not 20 cwt. of coal per day, as stated in our last impres- 
sion, but 14: cwt. The error, we must add, is not ours, nor our printer's, 
but results from a mistake made by one of Messrs. Bevington and Coult- 
auld’s clerks. 

Ros Roy.—The fact that the engines of the Hercules run most easily at high 
speed with the link up proves nothing whatever on your side. All quick 
speeded engines run better with a good deal of compression. Would you 
dispense with compression’? Do you object to compression? Ina word, 
please say definitely what you mean. How are you to get 8500-horse power 
without using big pistons running fast? The thing can’t be done with a coffee 

We suppose you have some expedient by which you can dispense with 
big pistons. If so, please say so at once, 

W. C. S. (Kirkby Woodhouse). We have read your letter three times, and 
fail to understand it. In the first place, granting that Mr Smith did 
recommend a particular pattern of broad — carriage to Mr. Brunel, 
is it worth while to bring the statement forward again? Again, we gather 
from your letter that you have never seen a broad-gauge train. If you had, 
you must be aware that the very form of carriage illustrated in your sketch 
is now in use, and has been in use almost ever since the line opened, and a 
very bad and inconvenient type of ca e it is, with the wheels coming up 
through the doorways of the end and middle compartments. Again, you - 
that “‘ carriages so constructed could follow the fastest engines” We 
thought this power was possessed by all railway carriages. Surely you do 
not imagine that a slight increase in the size of the wheel will materially 
diminish the resistance? Rest assured that you are trying to resuscitate 
two mechanical absurdities—the one is the broad gauge, the other is the 
six-wheeled railway carriage. Their friends should, in common char ity 
to the reputation of the inventors, let their names sink into ublivion, instead 
of parading them before the public. 
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AIR PUMPS. 
(To the Editor of The Engineer.) 
S1r,—The following is the answer to “‘ Air Pump’s ” question, given in 
your paper of February i9th :— 


Lineal ft. 
Pressure 4 
1 sq. ft. per sq. in. ——. 
= 144 sq. in. X 120 ID. X 10,000 —, 
———— poomenictneatoenns GS GORGE. I 
33,000 5236-H_P. 


exclusive of friction. H. B. 

Wigan, February 27th, 1869. 

(To the Editor of The Engineer.) 

S1n,—As you have not had a reply to the inquiry of “ Air-pump,” in your 
impression of February 19th, I beg to say the power required for pressing 
10,000 cubic feet of air to a pressure of 120 Ib. - square inch, and to deliver 
that quantity per minute into a receiver, will r quire, in round numbers, 
1855-horse power, th tically. This isi ive of any loss by heat, fric- 
tion, &c. J.B. 

London, March 2nd, 1869. 

[We assure our readers that both these correspondents are clever engineers 

well up in their profession.—Ep. E.] 














INDIA-RUBBER TIRES. 
(To the Editor of The Engineer.) 

S1r,—In reply to the inquiry of your correspondents, ‘‘C. R. and B.,” of 
Rotterdam, in your publication of the 12th ult, Mr. R. W. Thomson, 
No. 3, Moray-place, Edinburgh, had the road steamer made at his works at 
Leith, and the North British Rubber Company, of Edinburgh, were the 
manufacturers of the rubber wheel tires, the trials of which were reported in 
your publication of 4th September last. w. FP. 

Edinburgh, 2nd March, 1869. 

THE FORCE OF “EXPLODING GASES. 
(To the Editor of The Engineer.) 


S1n,—Can any of your correspondents kindly answer the following ques- 
tions -—Suppose I made in a vessel holding. say, about ten cubic inches, a 
mixture of atmospheric air, at atmospheric pressure, hydrogen, in the 
proportion of seven parts air to one of hydrogen—which is the greatest explo- 
sive mixture, When it exploded what would be the jure per square inch 
with which it would tend to burst thatcylinder? I know that gunpowder hasa 
pressure of six and a-quarter tons per inch, and I want an approximate com- 
parison. Also, what would be the expense per week and power of a battery 
capable of decomposing water into its elementary gases—say, as an example, 
five cubic feet of water per hour? T. H.W. 








MEETINGS NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS.—On Tuesday, March 9th, at 
eight p.m. : “ American ives and Rolling Stock,” by Mr. Zerah 
Colburn, M. Inst. C.E. ; 

RoyAL UNITED SSRVI0g ‘INSTITUTION. — Lecture at three o’clock, 
Friday, March 12th: ‘Suggestions for Improving our Syetom of Recruit- 
ing,” by W. Cave Thomas, Esq , Capt. 19th Middlesex Volunteers. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.— Wednesday, =e. 10th, at 
eight p.m. : “ The Proposed Reconstruction of the Devonport Torpoint 
Ferry and Landing-stages,” by Mr. B. Haughton, President. 





THE FNGINEER can be had. by order, from any newsagentin town or country, and 
at the various ratlway stations; or it can, if preferred, be supplied direct from 
office on the following terms (paid in advance) :— 
Half-yearly (including number) 15s. 9d, 
Yearly (i two double numbers) £1 \\1s, 6d. 
taken, an extra of two shillings and sixpence per annum will 
GINEER is registered for transmission abroad 
be inserted unless delivered before siz o'clock on 
The charge for four lines and under is three shil 
afterwards, ninepence. The line averages words; blocks 
are charged the same rate for the space they fill. All single from 
the country must be accompanted by stamps in payment, 
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THE GOVERNMENT MEMORANDUM TO INVENTORS, 

Tue relations subsisting between inventors and various 
branches of the Government, needing and using the intel- 
ligence of inventors, has long constituted a topic of painful 
comment and incrimination. The War and Admiralty 
departments have so often been made fields of conflict 
between the advocates of two widely div t and con- 
flicting opinions, that, speaking on be of inventors 
generally, no less than of the Government, we would 
gladly hear of some equitable basis of agreement come to, 
whereby the two antagonistic parties might be satistied. 
In considering this matter, the first question to suggest 
itself is—why should there be any antagonism ? Either the 
governmental departments —especially the War-office and 
Admiralty—are independent of extraneous inventive aid, 
or they are not. If they are, then the practice would be 
comprehensible of oe upon inventors as a troublesome 
lot, of repelling their advances, giving them curtly and 
summarily to understand that the State is in no need of 
them, and will neither treat with them, nor countenance 
them in any way. If, on the other hand, they are wanted—if 
Government departments feel themselves under the need 
of using extraneous inventions from time to time, then 
one of two courses is open: either give inventors to un- 
derstand that the Government, being strong, will take 
what it likes, paying no equivalent, or else assess the fitting 
remuneration by some tribunal Fs soy constituted, 
paying it promptly and without demur. In matters of 
disputed value and rate of remuneration generally, the 
practical worth of a thing is what the owner could exact 
payment in respect of before the tribunal of the law; but 
the fact cannot be too prominently borne in mind that, as 
between the British Government and inventors whose in- 
ventions are adopted by the Government, a fiat of outlawry 
went forth in the verdict of the cause “ Feather v. the 
Queen.” British law regards every inventor as an outlaw ; 
as a man having no legal rights in any matter relative to 
the use of his invention by the Government. It would be 
an insult to the reader's intelligence were we to debate the 
mural right and wrong of this decree. We only state what 
is the law, expressing at the same time our conviction that 
public opinion would never second or sanction the strict 
upholding of this, in any case of undisputed use and adop- 
tion by a governmental department of an invention origin- 
ating with a member of the public. Not wishing to over- 
rate the grievances inventors have complained of in the 
course of their dealings with the Government, we are free 
to admit, that although the legal ruling is precisely as we 
have stated, yet the cases of inventors whose inventions 
have been adopted by the Government remaining totally 
unrewarded are comparatively few. Usually some bonus 
has been conceded, but the manner of this assessment and 
award has been hitherto most unsatisfactory. Govern- 
ment in these matters has acted as though prompted by 
the desire to give an inventor the very maximum of 
trouble ; to tire him out by all sorts of unnecessary delay, 
whereby in time his hopes and aspirations might ay Renee 
to a convenient despair for inducing him to accept a trifle. 
The statement has often gone forth, in these columns as 
wellas elsewhere—it is one, moreover, that to the best of our 
knowledge and belief has never heen contradicted—that 
the final adjudication of reward to inventors devolved on 
the legal heads of departments, who were allowed a per 
centage commission on any abatement they miglit succeed 
in effecting. Nothing could well be more unfair than this; 
few arrangements more prejudicial both to inventors and 
the Government can be assumed. Indications, we are 
gratified to state, are not wanting that Mr. Gladstone’s 
administration is not insensible to the past injustice 
to which we have referred, and is resolved that inven- 
tors coming before governmental departments, and 
having their inventions ultimately adopted, shall be equit- 
ably treated in future. The first indication is seen in the 
terms of a recent memorial announcement issued from the 
War-office, for the consideration of inventors, whereby 
various checks are imposed to the suppression of a valuable 
invention ; first, establishing a more fairly constituted 
tribunal than heretofore for the assessment of value; 
secondly, detining the mode of payment, and indicating 
the precise time. In former days, if a man an 
invention bearing upon warlike art, and wished to treat on 
behalf of the same with the Government, his usual course 
of proceeding was the following. He made application either 
to the War-office, the Ordnance Select Committee, or the 
Admiralty. His letter of communication met a ay 93 
response, accompanied with a printed statement of the 
terms on which alone the Government would condescend to 
treat with him. He must defray all expenses; he must 
disclose al] particulars; finally, he must trust wholly and 
absolutely to Government for reward in the event of ulti- 
mate adoption. Now the common opinion is (and it is one 
that, conscientiously, having arrived at belief through evi- 
dence within our own knowledge, we cannot gainsay) that, 
on many occasions, inventive particulars thus communi- 
cated to the War and Admiralty departments have been 
turned to unfair account : that, by some means or other, 
those particulars have become known to members of the 
public service, “improved,” ostensibly, at least, into dis- 
coveries of their own, to their sole advan If this did 
not happen, it readily might have happened. So powerful 
an incentive to profitably unfair dealing, without much 
chance of discovery, should never have been permitted. 
By the terms and wording of the recently issued memoran- 
dum, which we reproduce in another page, we are glad to 
see a check imposed on this contingency of unfair dealing. 
Inventors now are given to understand that their com- 
munications are not to be addressed to either of the War 
Departments, but to one of the Under-Secretaries of State, 
who takes upon himself the responsibility of laying 
them before the War Department, where due consideration 
is pledged, The Government do not hold themselves 





responsible for any expenses an inventor may have in- 
curred in the inceptive stages of an invention, but expresses 
readiness, under certain circumstances, to contribute 
towards expenses ni to the development of an in- 
vention. The next point of importance in the recent me- 
morandum is relative to the tribunal of assessment, which 
is to be a committee held in the War-office, a great im- 
provement on the old mode of leaving this matter to the 
discretion of the legal heads of departments Whether or 
not any civilian element is contemplated in these War-office 
committees of adjudication the memorandum does not 
state; but if not, the machinery will be needlessly defective. 
Lastly, as regards time and mode of payment in behalf of 
inventions deemed worthy of acceptance and adopted, these 
matters—so important to inventors—are by the memoran- 
dum clearly detined. As soon as the value of an accepted 
invention been assessed, the sum—under sanction of 
the Secretary of State—is to be inserted in the estimates, 
when, on being passed by the House (but not till then) the 
inventor will receive his award. The new régime may be 
said to have found its first application in the award to 
Captain Moncrieff; for, although Government had come to 
a conclusion in respect to this matter before the memo- 
randum to which we have been referring was issued, yet 
the spirit of it is clearly seen in the terms and manver of 
Captain Moncricft’s award, Altogether, the aggregate suit 
receivable from the Government by this geutleman may be 
set down as some twenty thousand pounds. After paying 
him for the expenses of drawings, models, &c.,—acoucession 
rather in advance, by the way, of the terms of the new con- 
vention—he is to have ten thousand pounds on the passing 
of estimates, aud five thousand more at the date when his 
assistance may be no longer required by Government in 
further developing his system. He is to be paid a 
thousand a year for such time as he has been already assist- 
ing the Government, and for all future time uutil his 
services are no longer required, Then he is to receive five 
thousand pounds, Altogether this is an arrangement more 
liberal—as we have already said—thau the new memoran- 
dum, strictly interpreted, would warrant inventors to expect. 
All the better, is what we say; and if this liberality of 
tre tment is to be repeated, all the better still. The Euglish 
public, we are right sure, will never uphold uvfairvess by 
the Government to inventors who have advanced the in- 
terests or increased the power of any public department, 


STREET CLEANSING, 

TuHE operations of cleansing, sweeping, washing, dusting, 
or whatever tends to remoye for a time the effects of the 
incessant disintegration and destruction of the animal, 
vegetable, and mineral kingdom, are like the labours 
of Sisyphus, ever beginning, never ending. Our streets 
furnish us with an example in point. According to the 
season and the weather, so is the nature of the cleansing 
regulated, and the material to be removed determined. As 
a rule, in summer it is dust, in winter, mud. There is of 
course, in addition to these principal items, a large variety 
of others, including every description of refuse and waste 
matter that can be possibly imagined. This latter contri- 
bution to the superficial contents of our thoroughfares is 
chiefly observable in those of a smaller and less frequented 
character; and in every town may be considered to hold 
an inverse proportion to the stringency with which the 
police regulations are enforced, It is not an uncommon 
circumstance to witness, even in our handsomest and 
widest streets, shopmen sweeping scraps of paper, straw, 
and other refuse into the gutters, which should, strictly 
speaking, be consigned to the dust-bin, as is invariably the 
case in private houses. Impossible as it is altogether to 
prevent the accumulation of dust or mud in streets, it is 
not impossible to reduce them toaminimum. The proper 
course is obviously to arrest their formation by diminish- 
ing the wear and tear of the surface, and checking the 
miscellaneous additions that are caused by improper volun- 
tary contributions. However perfectly these two arrange- 
ments may be carried out, there will, nevertheless, remain 
a constant task of removal to be performed, and in addi- 
tion to ensuring that this labour shall be accomplished 
as efficiently as possible, a wary eye must be had also to 
economy. The first consideration which should be para- 
mount to every other, is the performing of the task in a 
manner that best fulfils sanitary requisitions, and conduces 
to the comfort and welfare of the inhabitants. It is ueces- 
sary that this point be kept prominently in view, and it must 
on no account be sacrificed to a false economy. 

In connection with the scavenging aud cleansing of 
streets, the general question at once suggests itself, which 
is the most profitable manner of executing the work? 
Should it be done by the corporate authorities of the town 
or by private contract? Upon this subject an excellent 
report has been published by Mr. Fulton, borough engineer 
of Newcastle-upon-Tyne, who enters into an investigation 
of the two systems. From a list of twenty-six large towns, 
it appears that twenty perform the work of cleansing the 
thoroughfares themselves. In all of these the labour is 
performed by the corporation, although in some the horses 
and carts are hired. Primé facie, since savitary consider- 
ations are to occupy the most prominent place, the corpo- 
ration is the proper authority to carry out the task, as it 
has nothing to gain by it except in the possible diminu- 
tion of the poor-rates. But this object, which we confess 
we regard as somewhat vague, would be an increased 
spur to their exertions, and a strong inducement to the 
members to see that the scavenging is thoroughly accom- 
plished. There is no more fruitful source of fevers and 
endemic diseases than unscavenged streets, where accumu- 
lations of semi-putrid animal and vegetable refuse poison 
the air, and diffuse infection far and wide. Castiug a glance 
upon the other or contract system, it cannot be denied, 
that however zealous and scrupulous the contractor may 
be in the fulfilment of the terms of his contract, yet after 
all, apart from his own pecuniary interest the savitary 
condition of the town does not affect him. He naturally 
looks first to his own profit; and while he may conscien- 
tiously and rigidly adhere to his obligations, he may at the 
same time be regardless of a thousand and oue littie 
matters to which a corporation would give its immediate 
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attention, Mr, Fulton pe yg that in Agrecpon, Man- 
chester, Birmingham, Leeds, Dublin, and other towns, 
the trial of the contract system has not been found to give 
the satisfaction anticipated. In the first of these to 
contract system for the removal of the night soil was in force 
for many years, but recently a complete change has been 
instituted, attended with great and manifest advantages. 
The corporation have now assumed the charge of the whole 
matter, and taken the entire control and management of 
the cleansing and scavenging of the streets, and of the dis- 
posal of the contents of the dust-bins, together with that 
of the night soil, into their own hands, Stables have been 
erected for the horses, and land acquired at a convenient 
distance from the town, in order to ensure a profitable sale 
of such of the sewage and refuse matter as may answer the 
purpose of manure. By these means the corporation have 
not only secured to themselves the power of maintaining 
their streets in a cleanly and wholesome condition, but have 
also taken a step towards the solution of our great national 
problem, the utilisation of sewage. In the case of small 
towns, where the operation of cleansing the thoroughfares 
would not be of a magnitude sufficient to keep a g of 
men and horses in constant employment, it is questionable 
whether the contract system would not be preferable. But 
where the towns are large and populous, we think the views 
of the author of the report alluded to are correct, and that 
the corporation, or local board, or whatever may be the 
constituted authority, should do their work through their 
own immediate agents. 

To cleanse the surface of the streets there are two de- 
scriptions of machines calculated to obviate the necessit 
of hand labour—one for the dust and another for the mud. 
The former is a sweeper, and the latter a scraper. These 
are very similar in their construction and mode of action, 
the chief difference being, that the scraper is a stronger ap- 

tus, and capable of removing thick mud that is too 
Soar and tenacious to yield to the brushes of the first- 
mentioned machine, In the central parts of Newcastle- 
upon-Tyne these machines are worked at night, to prevent 
any interference with the traffic; dnd Mr. Fulton estimates 
that they save the ratepayers £600 per annum. Bearing 
in mind that the population is only 120,000, it may be 
readily estimated what the saving would amount to in 
cities of the dimensions of Manchester or Birmingham. To 
prevent, or rather to diminish, the formation of dust during 
the summer time, a larger outlay must be incurred to meet 
the expenses attendant upon watering the streets. At 
Newcastle experiments have been made witha strong solu- 
tion of chloride of calcium, and the result has been, that it 
tends to harden the surface and considerably reduce the 
wear and tear. This must undoubtedly be due to a che- 
mical action taking place, and the formation of some new 
compound with the material composing the road. Paved 
streets require, compared with macadamised ones, but 
little watering, as there is much less tendency to attrition. 
Were it not for the exigencies of heavy tratfic, it is pro- 
bable that, notwithstanding their immunity from this great 
and acknowledged evil, paved streets would not have super- 
seded the ordinary macadam to the extent they have done. 
Independently, however, of the rapid disintegration of 
macadamised roads, they require constant repair, an opera- 
tion impossible of execution in the crowded thoroughfares 
of a large city. The mistake fallen into by local surveyors 
in country districts is, that while there is no obstruction 
in their case, they do not repair their roads frequently 
enough. It is unwise to repair macadamised han = only 
at intervals, and to accomplish that repair by heaping on 
metalling and leaving it to be ground in and consolidated 
by the feet of horses and the wheels of heavy carts, A 
macadamised road should be treated in a manner precisely 
similar to the permanent way of a railway. There 
should always be one or two men at work along it, and the 
repairs should be executed almost insensibly, as it were, 
instead of being performed at intervals and in such large 
a arg Not only would the roads benefit by such 

tment, but those who used them as well. 
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PAYING FOR SPECIFICATIONS. 

THERE is a practice which has been gradually creeping up for 
along time, and which is extending, of charging contractors or 
parties tendering ior works and supplies with a fee for specifica- 
tions. This does not go into the pockets of the engineers, but 
into the coffers of the companies. The plea is, that so many idle 
persons go and ask for printed particulars, that it is necessary to 
check them, and that the fee is a test of the bona fides of the 
application. There is no very good reason for the charge; for the 
cost of printing two or three pages of paper consists chiefly, as 
everybody knows, in the setting up and not in the working off; 
and the matter must be printed. To impose a charge of pounds 
for a copy which really costs a penny has no valid authorisation. 
It is very questionable whether this is not done, in the case of 
stores and small works, to keep out the agents and small men 
and to retain the tenders in a select circle. After all, the select 
circle have to pay for the entertainment on an unfair principle, 
for it too commonly happens that there is a select man in the 
select circle, and that some firms or persons pay for specifications 
who do not get contracts, They are consequently amerced. It 
is possible to understand a provision that the successful candi- 
date should pay the professional charge for the drawing of the 
specification, but it is not easy to understand the justice of 
making his unsuccessful competitors pay. At all events, the 
system does not promote fair competition, and constitutes an 
additional tax levied at a period when there are quite 
enough. The unsuccessful competitor for a contract or a ten 
has generally something more to do than to send in a sheet of 
paper even for a very small affair, as he has to bestow time, 
trouble, and expense in correspondence and getting up his data. 
In some concerns, even in very limited supplies, the charge is 
from £1 to £5 for a copy of the specification. We have never 
heard that the money was returned to an unsuccessful tenderer, 
The tender would be a test of the bond fides, and admits of no 
excuse for non-return of the money. The amount obtained 
from such a source of income for the coffers of a great company 
is very trifling, and its abandonment would abolish a petty ex- 
aétion, and be by no means injurious to the interests of the 
companies or the public. 

COUNTY ENGINEERING IN ENGLAND. 


Ir is generaily supposed that the county England 
igen ole onlin of tne prodomboual tak eal hate tn 





Spee ene teak SS ee EG on 
n county engineers or surveyors have something 
tds aliertee sukan Gan tae sealer distinct superin- 
tendence. The fact is, that the county engineers dispose of very 
small sums. From the local taxation returns it appears that the 
whole disbursements under the head of county bridges were 
£52,837. The architects are better off. They get the 
of jails, shirehalls, lunatic asylums, and militia quarters, 
i ions, but the engi only draw salaries 
or emoluments for the slight work under their charge. 
The time is now ing when the whole subject of local 
taxation is coming under examination and revision, and the posi- 
tion of what may be called provincial ineers is well worthy 
of consideration. Of course, no one in land is favourable to 
Government centralisation or administrative hierarchies; but there 
is something on the other side, and it may be found that under 
a seeming municipal freedom and individual latitude of action 
that a state of affairs exists injurious to national or professional 
interests. It will be found, generally speaking, that at present 
engineers are not duly em for provincial works, these 
being cut up into petty jobs. magistrates and trustees do 
not consider them as belonging properly to professional men. 
But with the old notion that anyone can be a surveyor, what 
are really professional works are constituted into a fund for 
keeping out professional men and snugly paying non-professional 
men. This is about the real state of the case. A great deal of 
money is muddled away in county jobs and high roads, which, 
under proper organisation, might be applied more effectively and 
with greater economy, paying a few professional men suitably, 
and having the advantage of professional responsibility. It is 
notorious that this is only exceptionally the case now. In the 
re-construction of county administration, in the displacement of 
the magisterial corps, and in the constitution of county boards, 
it is to be hoped professional interests will be cared for. This 
is a topic not unworthy of the Institution of Civil Engineers, 
and particularly at a period when professional employment is 
only to be obtained by expatriation. 





THE GREAT IRON VIADUCTS—COMMENTRY 
AND GANNAT LINE. 


(Concluded from p. 157.) 

THE diagrams above referred to have been calculated 
upon the a developed in our “ Mémoire sur les 
Piles en Charpente Metallique.” (Annales des Ponts et 
Chaussées. 1864.) For the diagonals of the stories above 
the curved counterforts it has been assumed that, in case 
of exposure to wind only, without additional load, one arm 
of the iron cross acts alone and by tension, and that in case of 
like —_ to wind during the general or uniform addi- 
tional loading on the rails, the two arms act with the 
same intensity, the one by extension and the other by 
compression, It is scarcely necessary to observe that we 
might have made the inverse supposition, and that, in 
reality, in the two cases indiffereutly, the efforts of com- 

ression and tension will be confined within the extreme 
imits shown by the diagrams. But in order that this shall 
be so in fact, it is indispensable that the diagonal bars 
should not have initial compression such as would arise if 
they supported any of the load. The diagonals of the new 
designs will, therefore, only be rivetted into place after each 
pier is already carrying the whole load of the iron and 
superstructure—that is to say, after the upright shafts of 
the piers shall have been previously compressed. 

In order to calculate the distribution of the load upon 
the three lower stories of the pier with eleven stories 
(Bouble), we have used formule 68 of the before-men- 
tioned memoir. 


G+Hg _oU 
P= 2(i+8) «G+ %)| 
G' + Hg U 
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As the diagonal bars of these stories have sections 
of surplus strength, it is evident that their respec- 
tive arms will act normally (7.¢., in tension and compres- 
sion), and there will be no occasion to make the two sup- 
positions for these as for the upper stories. 

Il.— Work of the Different Parts of the Structure. 

The outside diameter of the upright shafts and of the 
curved counterforts is 0°50 metres. ‘The thickness of the 
cast iron is 30 millimetres under the capital of the pier, 
and that gradually increases unti) it reaches 45 millimetres 
at the base of the pier of seven stories of Bellon, and the 
same at the junction point of the curved counterforts, of the 


pier of eleven stories of the Bouble. Proceeding still from 
this point, the upright shafts resume in the thickness 
of 30 millimetres, but the curved counterforts retain that of 


45 millimetres, with an additional web on the concave side, 
the section of the web being calculated according to the 
radius of curvature. 

Without wind, or additional or moving load, the pres- 
sure in the direction of the upright shafts is— 


At the level of the capital, rer tecn =0°9k. per sq. milim. 


At the base of the great pier, Peet =0°9k. persq. mil. 
With the additional or moving load, but without wind, 

it will be 

340,000 
4x 44,300 
: 560,000 __ 5.09 1; 
At the base of the great pier, 7 x 108,600 > 1°30 kilo. 
? 


per square millimetre. The maximum pre®sure takes 
place when the wind coincides in effect with the uniform 
additional or moving load, and its locus is at the upper part 
of the curved counterforts at the point where the pier begins 
to take its regular form. That maximum is: 


For the great pier, “5;'599 = #°4 kilos, 
For the small pier, 528 000 4-4kilos, 





At the level of the capital, = 2k. per sq. mil. 








t is therefore under better conditions than at ‘La Cére, 





where the pressure uare millimetre.is 4°91 and 
that for lengths of faben in which the proportion of the 


length to the diameter is <> = 15, while here the pro- 


_ . 5°00 
portion iso > = 10. 
The greatest tension which the upright shafts have to 


bear, appears equally at the fovea of junction of the curved 
counterforts. In the case of the wind, without additional 
or moving load, it is: 
. _ 115°000 
For the great pier, —¢7-399 = 
. _ 72°000 wna 
For the small pier, 55:59 = — 1'4 k. per sq. millimetre. 
The System of Diagonal Stays,—The action of the system 
of diagonal stays (transoms and sloping cross-bars) varies 
very little from top to the story, No. 8;* thus, in the eight 
upper stories the same sizes of iron might be employed. 
he following is the maximum work :— 
The transom, oo md = +7 kilos, when one diagonal 
7 
arm only is acting. 


— 18k. per sq. millimetre. 





oie = + —7°3 kilos. 
The St. Andrew’s cross, 13,500 
3,700 += 37 kilos., when 


both diagonal arms are acting. But we have already seen 
that these are the theoretic limits, the actual efforts will 
be more or less in the mean between these limits, namely, 
For the transom + 3°5 kilos. per square yg yen * 
: Compressed diag. + 1°9k. per sq.m 

For each diagonal bar Exten ded yy "+ Brbk. per sq. mil. 

In the three lower storeys of the great piers the work of 
the central crosses reaches 35 tons per diagonal, or 


35,000 
7. 700 =.4’7 kilos. per square millimetre, and that of the 
, 
000 


35, ; 
transoms 34 tons, or 5 960 = 5°7 kilos. per square mil. 





The transom most severely strained in the small pier, is 
that between the stories 7 and 8, and bears 
- 33,000 
5,960 
In order to secure the masonry against any horizontal or 
other dislocation which might be produced by the thrust 
or pull of the inclined counterforts, the foot-plates or 
cills of these have been tied together by strong horizontal 
ribbed castings. These bear the following efforts :— 


= 5°6 kilos, per square millimetre. 








190000. Wwe 
The great pier, 14,200 — 3°3 k, per sq. millimetre. 
The great pier, a = — 84k. persq. millimetre. 
? 
a 
The small pier, Bate = — 49k. per sq. millimetre. 


For an action of tension circumstanced as this is, and 
only appearing exceptionaily, the coefficient 8°4 kilo. does 
not pass the limits of usual practice. 

Cul Plates and holding-down Bolts—The cills of the 
upright shafts have a horizontal diameter of 1 metre, 
and would therefore, at the rate of 40 kilogrammes per 
square millimetre (as taken for Busseau and La Ceére), 
transmit a pressure of 312 tons, while the heaviest load 
does not exceed 198 tons at the Bellon, and 175 at La Cére. 
‘Lhe highest tension of the holding-down bolts is produced 
by the wind without additional load, and is 22 tons for 
Bouble, 20 tons for the Bellon. At Busseau d’Ahun this 
tension reaches 55, and at La Cére 46 tons. Bolts of 70 
millimetres diameter are therefore sufficient, and the block 
of masonry necessary to attach to each of them is reduced 
to 10 or 12 cubic metres. In the designs adopted, that is 
to say, with a bolt-plate which unites the fastenings of two 
rows of piles, we have more than double the mass demanded. 
As regards the distribution of the load over the mass of 
masonry of the foundation, it will be sufficient to say that 
the faces project at least 1 millimetre beyond the axes of 
the upright shafts and of the curved counterforts; so that 
the load is divided over at least 4 square metres, which 
would carry (taking the coefficient of 8 kilogrammes per 
centimetre square) 320 tons, while the effective load does 
not reach 200 tons. 

Drawn up by the Chief Engineer of the Central System. 

Orleans Railway, Paris, 20th September, 1867. 

We have thus completed Mr. Nordling’s clear and well 
conceived report, and given our readers, in his own words, 
nearly, the reasons he, as engineer, has rendered for the 
designs produced, adopted, and now in progress of execution. 
It will remain for us to append hereafter a few remarks. 
In these we have no intention of taking exception to any- 
thing which we have thus been privileged to publish. 





THE IRON TRADE TO CANADA.—There seems likely to be a con 
siderable demand for railway and other iron this year in Canada; 
at any rate, an increased demand as compared with former years, 
The Intercolonial Railway, which, with the help of two or three 
existing links which will be utilised, will place the eastern ter- 
minus of the Grand Trunk Railway of Canada at Riviére du Loup 
in-communication with Halifax, Novia Scotia, has been commenced 
this month ; and its construction, which will extend over three 
years, and involve an outlay of £4,000,000, must lead to the ab- 
sorption of a considerable quantity of material. The most im- 
portant work on this line appears to be a viaduct which will carry 
the rails over the River Restigouche : this structure will be 1050ft. 
in length, and about 70ft. high. The improving credit of the 
Grand Trunk Railway of Canada will also, probably, render that 
concern a better customer for rails, more especially as large por- 
tions of the line are said to require renewal. 


* In the memoir‘of ours above quoted we had, for greater simplicity, 
da 1 the wind over the entire height of the pict, 

and we had arrived at this conclusion, viz., that the work of the St, An 
crosses decreases from ve d ds. Here, h , where we take 
into account the increase in the decrease in the 


a formula more simple than that (No. 41) of the memoir in q — 
horizontal components of the efforts to which the 
arms of the cross are ex, 











two 
2 = ie ee Sh to the height under consideration, 
o = the between the upright shafts at the above height, 
3 = their batter. 
Then— Mem Me = U2 3S 
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M. JANSSEN ON THE TOTAL ECLIPSE OF 1868, 

THE report of observations made by the French 
astronomer, : anssen, at Guntoor, Madras Presidency, during 
the total eclipse of the 18th August, 1868, was laid before 
Bureau des Longitudes, at Paris, on the 2nd December last, and 
_ ly published by iy - for hee 

steamer belonging to the Messageries Impériales in 

left France put me on shore at Madras, on the coast of 
Coromandel, on the 16th July, 1868. 

“TI was received by the English authorities with the greatest 
ourtesy. Lord Napier, the Governor, a Government 
teamer at my disposal and directed Mr. Graham, an 

assistant-collector in the Indian service,-should be attached to my 
party to render me any assistance that might prove requisite 
during my subsequent movements. we 

“Tt thus only remained for me to make choice of a station. 

“ An examination of a chart of the eclipse will show that the 
line of centrality, after crossing the Bay of Bengal, strikes the 
east coast of Hindoostan in the latitude of Masulipatam, and 
dividing the embouchure of the Kistna, and traversing the vast 
plains formed by the delta of that river, enters an elevated region 
containing several mountain chains running parallel to the fron- 


ry: 

“ After collecting all available information on the subject, and 
after much careful deliberation, I determined upon selecting the 
city of Guntoor, which is upon this line, and situate at about an 
equal distance from the mountains and the seashore. I was 
thus enabled to avoid the sea-fogs which are very prevalent in 
the neighbourhood of Masulipatam, and the clouds which over- 
hang the higher ground. 

“Guntoor is a native city of some note in the cotton trade. 
The cotton comes principally from the Nizam’s territory, and is 
shipped for Europe at the ports of Cocanada and Masulipatam. 
Several French mercantile families are resident at Guntoor 
whose ancestors came as settlers into the country in the old daysof 
the French rule. 

“I established my observatory at the house of M. Jules 
Lefacheur (which is the most elevated in its situation as well as 
the best in Guntoor), who obligingly placed the whole ground- 
floor of the establishment at my disposal. The rooms on this 
floor open out upon a wide terrace, where I caused a temporary 
building, adapted to my proposed operations, to be constructed. 

“ My instruments consisted of several large Gin. telescopes 
and a Foucault telescope of 21 centim. diameter. 

“These telescopes were mounted so as to secure the utmost 
om amount of rigidity. The general movement was regu- 

ted by an ingenious apparatus manufactured by MM. Brunet 
Fréres. My apparatus was also furnished with ‘finding 
telescopes’ of 2in. and 23in. aperture, which were in themselves 
good astronomical glasses, 

“Tn the application of the spectrum-analysis to astronomical 
purposes, the ‘ finders’ play a very important part, as it is by 
their aid that we are enabled to ascertain the position of any 
point of the object observed upon which may appear in the slit 
of the spectroscopes of the larger telescopes. It is therefore in- 
dispensable that the focal wires of the ‘finders’ should be 
rigorously adjusted to the slit of the spectroscope. My attention 
was specially di to this all-important point. Additional 
micrometers had also been provided for the rapid admeasurement 
of the altitude and inclination of the ‘ prominences.’ 

“The spectroscopes fitted to the larger telescopes were of dif- 
ferent optical powers, so as to suit the varying exigencies of the 
phenomena of the eclipse. Lastly, the whole apparatus was 

i with screens of black linen on the side next the eye, so 
as to preserve as much as possible the sensitiveness of the 
observer's vision. 

“Independently of the apparatus above described, I had also 
brought out with me an extensive assortment of thermometers 
of extreme sensibility, which had been manufactured with great 
skill by M. Baudin, some hand telescopes, hygrometers, baro- 
meters, &c. 

“T was thus enabled to avail myself of the kind offices of MM. 
Jules, Arthur, and Guillaume Lefacheur, who obligingly placed 
themselves at my disposal as assistant observers. 

“M. Jules, who is a skilful artist, undertook a sketch of the 
eclipse. I furnished him with an excellent 3in. telescope, well 
provided with focal wires, with which he practised beforehand, so 
as to be able to reproduce witH rapidity and exactness any 
phenomena which might present themselves during the eclipse. 
The observation of the thermometers was entrusted to M. 
Arthur, who was enabled by a very simple photometric arrange- 
ment to ascertain the luminous powers of the ‘ prominences’ and 
aureola at the instant of total immersion. 

“In my own observations I had the assistance of M. Rédier, a 
young aspirant-oficier, whose services the commander of the 
steamer L’Impératrice had been good enough to spare me. 
assistance—gifted as M. Rédier is with many admirable qualifi- 
cations for the duties of a scientific observer—proved of great 
value to me. 

“ The time which remained before the 18th August was spent 
in study and in preli practice, in the course of which I 
was enabled to carry out many improvements in matters of 
— — 

“The day was now fast approaching, and the weather appeared 
far from favourable. Rains which were regarded as omapiaaiiy 
heavy had set in for some time along the coast. Fortunately the 
weather improved just before the 18th. On the day the 
—— the sun rose gloriously, though obscured at first by a 

. sone gta te —_ and a moment that 
our telescopes warned us that the ecli; begun, it was 
shining forth i in all its splendour. oi ¥: 

“ Each one of us was at his post, and the observations were 
commenced oo 

‘ g the earlier portion of the eclipse, a few light vapou 
clouds floated over the sun’s disc and tenet a Sertala 


extent with the ni of the thermometric admeasurements, but 
as the period of darkness drew near the sky became clear 
once more, 


__ “The eventful moment was fast approaching, and we awaited 
it with a certain anxious eagerness—an eagerness which seemed 
rather to heighten the sensitiveness of our perceptive faculties; 
and which was indeed justifiable, bearing in mind the grandeur 
ef the phenomenon which Nature was preparing for us, and the 
reflection that the results of long travel and of months of prepa- 
ration would be shortly decided by the observations of a few 
brief moments. 

“Soon the sun’s disc was reduced to a small luminous spark : 
our attention was redoubled. The slits of the spectroscopes of 
the 6in. telescopes were kept rigorously in contact with that 
portion of the moon’s limb which had obscured the last rays of 
the sun, so that the slits were guided by the moon itself towards 
the lower portions of the solar atmosphere when the two discs 


became tial. 
Une detess come on sudd » and the spectrum 


mena became also suddenly ina very manner, 
“ Two spectra, formed of very bright bands, red, yellow, green, 








magnificent ‘ prominences’ forth to the right and left of 
the last line of contact. One of more particularly, that on 
the left, which had an altitude of more than 3 min., called forcibly 
to mind the flame of a large forge fire through the inter- 
stices of the fuel when fanned by the blast. right hand ‘ 


sun, These appearances have 
been carefully rendered by M. Jules Lefacheur in his sketch ; I 
will therefore only add, before quitting this portion of the 
subject, that the above detailed observations appear to de- 
ist. The the ‘promin h 

“Ist. The gaseous nature of . ences’ ight 
bands); 2nd. Their general similitude of chemical poles 
(spectra corresponding band for band); 8rd. Their chemical 
my omy y (the red and blue lines differing in no respect from 
the lines C and F of the solar spectrum which we know are pro- 
duced by hydrogen gas). 

“T must now revert to the dark space separating the two 
spectral ‘prominences.’ It will be remembered that at the 
instant of totality the slits of the spectroscopes were tangential 
to the solar and lunar discs ; consequently they were directed 
towards the portions of the circum-solar region in immediate 
contact with the photosphere, that is to say, to the regions where 
the theory of M. Kirchhoff assumes the existence of an atmosphere 
of vapour which produces, by elective absorption, the dark lines 
of the solar spectrum. This atmosphere of vapours when 
shining with its own light should give, according to this theory, 
a reversed spectrum, or one of bright lines only. 

“This was the phenomenon we were expecting, or at least 
hoping to verify, and to render the verification decisive I had 
spared no precautions. 

“ But the ‘prominences’ gave positive, i... bright-lined spectra 
only. Now it must be admitted that if an atmosphere com- 
posed of the vapours of the different elementary bodies whose 
presence has been recognised in the sun did really surround the 
photosphere, it would give a spectrum at least as brilliant as the 
‘ prominences’ consisting of gaseous matters in a far more 
dissociated and less luminous state. 

“Tt must, therefore, I think, be allowed, either that this 
atmosphere has no existence, or that its altitude is so small that 
it has escaped our notice. 

“I confess that this deduction has not taken me by surprise. 
My study of the solar spectrum has led me to doubt the 
existence of any extensive atmosphere surrounding the sun, and 
I have been induced to believe more and more that the phenomena 
of elective absorption which the great philosopher of Heidelburg 
has assigned to an external solar atmosphere, are in truth, pro- 
duced in the photosphere itself by vapours, or by the floating 
particles, solid or liquid, of photospheric clouds. 

“This view appears to me not only to accord with M. Faye’s 
theory of the constitution of the photosphere, but to be in a 
measure necessitated by the acceptance of this theory. 

“In fine, the eclipse of the 18th August to me appears to 
demonstrate that the constitution of the solar spectrum has not 
been satisfactorily explained by any hitherto accepted theory, 
and that the subject needs reconsideration in reference to the 
foregoing conclusions. 

*(II.) I must now return to the ‘prominences.’ During the 
totality I was struck with the peculiar brilliancy of the lines of 
their spectra, and the idea at once occurred to me that it might 
be possible to observe them without the aid of an eclipse. Un- 
fortunately the sky became overcast immediately after the final 
contact, which precluded the possibility of my making any 
further attempts that day. During the night the method of 

ing this plan into effect became clearly impressed on my 
mind, and on the following day, the 19th, I rose at 3 a.m. and 
made arrangements for my work. 

“The sun appeared in great brilliancy, and as soon as it had 
cleared the mists of the horizon, I commenced operations. I 
proceeded as follows :— . 

“With the aid of the ‘finder’ of my large telescope, I 
directed the slit of the spectroscope upon the edge of the solar 
disc, in the region in which I had observed the ‘ prominences’ 
on the preceding evening. The slit was partly upon the sun’s 
disc and partly beyond it; it thus showed two spectra—that of 
the sun and that of the region of the ‘prominences.’ The 
brightness of the solar spectrum at first produced some incon- 
venience; but this I overcame by darkening the most brilliant 
portions, the yellow, green, and blue lines. My attention was 
directed to the line C, which is dark in the solar trum and 
bright in that of the ‘prominence,’ and which, being opposite 
the least luminous portion of the spectrum, should, I thought, 
be the more easily discernible. After observing the region of the 
‘ prominences’ for some time, I —— descried a small bright 
red line of about 1 min. to 2min. in breadth, forming a per- 
fectly accurate prolongation of the dark line C of the solar 
spectrum. Moving the spectroscope so as to embrace every 
portion of the region to which my attention was directed, I 
found that this red line or band remained visible, but was con- 
siderably modified in length, breadth, and luminosity in 
different positions. 

“This operation I repeated three separate times, and on each 
occasion the bright red band appeared under similar conditions. 
M. Rédier, who assisted me most zealously, also observed it, and 
in a short time we were enabled to determine its position. 
Shortly afterwards I discovered a bright line F under similar 
conditions. 

“In the afternoon I resumed my observations, Again the 
bright bands appeared, but’their shapes attested the occurrence 
of extensive changes in the matter of the ‘ inences.’ The 
bands were broken in some parts into isolated and detached por- 
tions, not agreeing in position with > bands, thus 
indicating seemingly the presence of d ed clouds which had 
formed since morning. In the region of the larger ‘ prominence’ 
I found several luminous bands, the length and distribution of 
wae & ie nee: bone eines © ~ 

“The possibility of observing the spectra @ ‘prominences,’ 
and of studying these bodies themselves without the aid - x4 
solar eclipse, had thus been demonstrated. 

“These observations proved that the rays C and F were real, 
and that hydrogen was beyond doubt the of these circum- 
solar bodies. They proved, too, the pe rst gree of the changes 
undergone by these bodies—changes which it would have been 
impossible to observe during the short period afforded by the 
duration of an eclipse. 

“ On the succeeding days I took advantage of any opportunities 
which the state of the weather afforded to put in practice my 
new method, and to perfect it as far as the construction of my 
instruments would allow. 
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served that sometimes penetrated the dark bands of the 
solar ® prolongation of the ‘ prominences’” 
upon solar surface. might have been anticipated, but 
the interposition of the moon’s body would have rendered its 
verification impossible during an eclipse. 

“ Here I would call attention to an observation made during 
very favourable weather, on 4th September, which shows the 
extreme rapidity with which the ‘prominences’ change their 
shape and positions. 

“ At 9.50 am. an observation of the sun discovered a ‘ promi- 
nence’ on the inferior portion of the disc. To determine its 
shape I adopted what I may term the chronometric method of 
admeasurement, inasmuch as in it time serves as the metric 
element. Fixing the telescope in such a position that the 
diurnal movement should bring every portion of the region to be 
examined before the slit of the spectroscope, I noted the height 
and position of the ‘prominences’ at certain predetermined in- 
tervals. The time occupied by the sun’s disc in passing the slit 
of the spectroscope gave the value in minutes of the arc. These 
data, combined with the length of the ‘ prominences,’ estimated 
in like manner, furnished co-ordinates for the construction of a 
diagram of the ‘ prominence’ itself. 

“ The application of this method to the region above referred 
to, showed the existence of a ‘prominence’ of gome 30 deg. in 
length, 10 deg. being to the east and 20 deg. to the west of the 
vertical diameter. At the western extremity was a large cloud, 
at aheight of one minute and a-half above the solar surface. This 
cloud, which was parallel to the sun’s limb, had a length of two 
minutes and a height of one minute. An hour afterwards—at 
10.50 a.m.—a new diagram showed that the cloud had risen 
rapidly, assuming a globular shape. These movements became 
afterwards still more rapid. A third diagram, taken at 
11.°0 am., showed that the cloud had become enormously 
elongated in a direction at right angles to its first position. A 
smali portion detached from its lower surface remained sus- 
pended between the sun and the cloud. The weather now 
becoming overcast put an end to the observations. 

“To recapitulate what has been said above: It will be seen 
that, regarded theoretically, the new method is based upon 
observation of the differences in the spectra of the sun’s disc and 
of the ‘prominences.’ The luminosity of the photosphere, 
emanating from solid or liquid particles in a state of incan- 
descence, is incomparably greater than that of the gaseous 
‘prominences.’ Thus it has hitherto been almost an impos- 
sibility to observe the ‘prominences’ except during the occur- 
rence of an eclipse. 

“ But when the spectrum analysis is called in to our aid the 
conditions of the problem are reversed. The sun’s light is dis- 
tributed by the prism throughout the whole extent of the 
spectrum, and is thus reduced in power. 

“The ‘prominences,’ on the other hand, present a small 
number of luminous points, the intensity of which is readily 
compared with the corresponding solar bands. Thus the bands 
of the ‘prominences’ can be easily detected in the field of the 
spectroscope beneath the solar spectrum, although, when 
viewed directly, the ‘prominences’ themselves are, as it were, 
extinguished by the dazzling brilliancy of the photosphere. 

“ There is another consideration which is also in favour of the 
new method. The bright spectral lines of the ‘prominences’ 
correspond with the dari: lines of the solar spectrum. Thus it 
is not only easy to distinguish them in the field of the spectro- 
scope on the edges of the solar disc, but it is possible to see them 
through the spectrum of the latter, and thus to trace their course 
upon the surface of the photosphere, 

“As regards the determination of chemical composition, 
observations made during an eclipse have always possessed a 
certain degree of incertitude. In the absence of solar light it has 
been necessary to have resort to scales to determine the position 
of the lines on the ‘ prominences.’ The new method allows of 
the direct comparison of the bands of the ‘prominences’ with 
those of the solar spectrum. Their identification is, therefore, 
absolutely certain. 

“The results obtained during the short period in which the 
method has been in use appear to me to show :— 

“ 1st. That the luminous ‘ prominences’ or ‘flames’ observed 
during an eclipse belong incontestably to the circum-solar 
regions ; 2nd. That these bodies are composed of hydrogen in a 
state of incandescence, this gas forming their predominant, if not 
their sole constituent; 3rd. That these circum-solar bodies are 
the scene of changes, of the magnitude of which no terrestrial 
phenomena can afford any conception—masses of matter many 
hundred times greater in volume than the earth changing their 
form and positions in the course of a few minutes. 

“Such are the principal results obtained at present. I trust, 
notwithstanding the state of my sight, which has become 
weakened by the protracted study of these phenomena, that I 
shall be enabled to continue my observations. I shall do myself 
the honour to lay the results before the Bureau des Longitudes. 

“Tn conclusion, I may remark that I have had an opportunity 
of continuing my experiments on the spectra of aqueous vapour. 
The climate of India, which at this season is peculiarly humid, 
is very favourable to these researches. Every day leads me to 
assign a higher importance to this subject. My studies at 
Paris, as well as here, induce me to believe in the existence of a 
universal elective action upon the sun’s rays, from the dark rays 
to the ultra-violet, although in the case of the violet rays this 
action is much more difficult to detect. These researches will 
orm the subject of a separate communication.” 








Curtous Propuction or CoLp.—Dr. Phipson has soemntiy dis- 
covered that an intense degree of cold is produced by dissolving 
sulphocyanate of ammonium in water. Many salts, more especially 
salts of ammonia, lower the temperature of water whilst dissolving; 
but, according to Dr. Phipson, no compound produces this effect 
in so marvellous a manner as sulphocyanate of ammonium. In one 
experiment 35 grammes of this salt, dissolved rapidly in thirty- 
five cubic centimetres of water at 23 deg. Cent., caused the thermo- 
meter to descend in a few seconds to 10 deg. Cent. The moisture 
of the atmosphere instantly condensed itself on the outside of the 
glass in thin plates of ice.—Scientific Review. 

Wetpine PowpEr.—A powder of the ante composition, 
recently patented in Belgium, is said to be very useful for welding 
iron and steel togeth It ists of one th d parts of iron 
filings, five hundred parts of borax, fifty parts of balsam of copaiva 
or other resinous oil, with seventy-five parts of sal ammoniac. 
These ingredients are well mixed together, heated and pulverised. 
The process of welding is much the same as usual. The surfaces 
to be welded are powdered with the composition, and then brought 
to a cherry red heat, at which the powder melts, when the portions 
to be united are taken from the fire and joined. If the pieces to 
be welded are too large to be both introduced at the same time 
into the forge, one can be first heated with the welding powder to 
a cherry red heat, and the other afterwards to a white heat, after 
which the welding may be effected. Another composition for the 
same object consists of fifteen parts of borax, two parts of sal 
ammoniac, and two of cyanide of potassium. These con- 
stituents are dissolved in water, and the water itself afterwards 








“ Attentively examining the bands of the ‘prominenees,’ I ob- 


at a low temperature, 
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TaatT a really efficient and satisfactory permanent way, not in- 
volving the use of wooden sleepers, is still in request is proved, first, 
by the fact that wooden substructures, with all their faults, are 
extensively used; and, secondly, by Ay oe that when fe - 
iron permanent way possessing any good qualities is produ it 
pot sure tobe tried. The difficulties involved in the construc- 
tion of a thoroughly good permanent way are very complex in their 
nature, and it is certain that these difficulties have not been fully 
comprehended by inventors as a rule, and from this cause in the 
main it is ible that past failures have principally originated. 
‘We now bring before our readers a form of Se way essen- 
tially novel, which appears to us to be designed with a very 
thorough appreciation of the nature of the conditions to be com- 

lied with and of the difficulties involved in complying with them. 

e theory of permanent way, if we may use the word, has, upon 
the whole, been fairly grasped by the inventor of the permanent 
way illustrated above, and we cannot do better than give it in his 
own words as contained in a little pamphlet a before us, 
which we advise those of our readers who are in in railway 
matters to procure and peruse. 

Mr. t begins by defining the advantages of timber per- 
manent way in the following terms :—‘‘1. Timbersleepers, ly 
transverse ones, admit of any ratio of ground surface per foot for- 
ward of rail to suit speciality of soil or of ballast or of maximum 
load. 2. They readily adapt themselves to the go hn aged both 
in gauge as to cant of the top tables of bo and by 
cheap and simple forms of fastenings. 3. Such sleepers fit close 

ther for trans’ can be laid and kept in order by slightly 
skilled labour, and are easily packed under and ted as to 
state when in use. 4. The ount advantages, , of 
timber = that its ne wd elasticity of transverse compres- 
sion, when ough only a very 
its combined with the smallness of the it or 


small vertical and | all belo 





ance due to the inertia of its mass, which when combined relieve 
to the largest extent the inevitable percussion between the rail 
and the wheel rolling upon it.” 

It will be admitted, we think, that in these lines everything 
has been said that can be said in favour of timber. 

The objections which can be urged against all existing forms of 
iron permanent way are then considered. Into this phase of the 

uestion we need not enter at length; they may be summed up in 
three words—want of elasticity. Mr. Mallet’s definition of what 
an iron permanent way should be deserves more attention, and 
therefore we again quote his pamphlet :—‘‘ An iron subway, to be 
perfect, must do all that the timber subway is capable of, and it 
must have superadded real permanence and durability. It must 
be as cheap, in the long run, all circumstances taken into account; 
for this it must be equally light, and really and ay 
elastic; easily and a transportable by sea or land; easily laid, 
inspected, and repaired; adaptable to any climate, soil, rock, or 
other or to any form of weight of rail, or to any gauge or 
Genscigtion of traffic. Its must be as few, and their forms as 
simple as possible; and in its manufacture these must throughout 
be capable of machine production.” 

Fig. 1. 
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| It is important that this should be thoroughly understood. The 
total inertia, exclusive of the ground, of any system of permanent 
way, is that of the entire weight per yard forward of the whole 
a below the top table of the rails; but the efficient inertia is 
that portion of the entire weight which acts as the inert anvil on 
which the rail and the wheels are mutually hammered and 
destroyed, and depends upon the level below the top of the rail at 
which, by the interposition of some sufficiently tic material, 
the inertia of all the rest of the subway below that is effectuall; 
cut off. Thus, in timber cross-sleeper way laid on chairs, th 

the total weight or inertia of the whole system is as great as 
some sorts of iron way, the efficient inertia is that of the rail and 
chair only; for the inertia of all below that is cut off at the level 
of the elastic top face of the timber sleeper. 

Now, in all the forms of iron permanent way with which we are 
acquainted, the efficient inertia is practically equal to the total 
inertia; for at no point of level between the top of the rail and 
lowest base of the whole system does any elastic material interpose 
to prevent the wheel and rail being hammered together upon an 
anvil whose weight is that of the entire system. Hence their 





objectionable rigidity. ‘. a sane ‘ 
at in ‘ let’s en’ 
pers of ‘which consist 
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The systems we illustrate apparently possess the following 
advantages :—The cutting off, by a really and ently elastic 
plate, upon which the is seated, the whole inertia of 
w—not only of the ground, but of the whole of the remain- 
ing of the subway, the proper function of which is to be 

so as to afford unyielding support, and to resist effectually 


lateral or other derangements as to direction, gauge, or cant. 


forward of rail, together top 
diaphragm plate of the hollow sleeper, and the attachments of 
both ; for the inertia of all below this is cut off 8 

face. This will be rendered clear at once by the foregoing dia- 


orAt the horizontal plane AB, in both the timber sleeper and the 
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stretched in the directions of the arrows, and also at right angles 
to these, both in the plane of the plate, but the plate itself be bent 
transversely, with double curvature in two nearly parallel closed 
curves, passing round the central part, as in exaggerated section 
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AtoB. The condition for maximum molecular resistance from 
any given weight of any homogeneous material is thus here 
realised, viz., that every particle is simultaneously urged towards 
displacement in all three rectangular co-ordinates. So great is the 
elastic resistance thus obtained, that it has been proved experi- 
mentally that an iron plate of 0°25in. thickness, of 26in. by 18in. 
(extreme), is not depressed more than 0 02in. by a load at the 
centre equal to the usual insistence upon a locomotive driving- 
wheel, and suffers by continuance or repetition of the load no 
observable permanent depression. This point, therefore, may be 
regarded as set at rest, 

The principles we have thus denoted may be carried into practice 
in numerous forms of elastic permanent way. Three of these are 
shown in the engraving above. Either construction, No. I., 
No. IL, or No, III., may be adapted to any section or size of rail. 
The sleepers in all three are more easily and perfectly packed 
under than if of timber. No. I. shows adaptation to double-headed 
rails and cast iron chairs, with wood keys and a simple form of 
fish-plate; No. II. shows the construction applied to hollow elastic 
cross-sleeper way and flat-footed rails; No. III. to flat-footed rails, 
secured by extremely simple means upon rolled saddles of wrought 
iron between rail and elastic plate sleeper. This construction 
(No. III.), and that (No. - with toigh steel top plates, and 
wrought or cast iron buckled or frame plates beneath, are those 
which the inventor most approves and recommends to the pro- 
fession for trial, and, if penile, with steel rails as light as their 
strength will t. 


Finally comes the question of cost; and on this subject Mr. 
Mallet has supplied us with the following estimate, which is, we 
think, substantially accurate :— 

















a 
Approximate Approximate 
total weight per| cost per mile 
mile. at the ironworks, 
Construction No. 1 :— Tons, £ 
For double-headed rails and cast iron 
GRAINS ss. +- ce 00 cs ce cs 198 1715 
For Vignolles or flat-footed rails ee 151 1395 
Construction No. 2: - 
Vignolles rails, wrought iron seats .. 145 1329 
Construction No. 3 :— 
Vignolles rails, wrought iron seats . 144 1320 
Construction No. 4 same as No. 3, but 
with cast iron buckled plate bases, and 
steel elastic plates to the sleepers, 
Vignolles rails and wrought iron seats 205 1184 





For British gauge the cost would be rather less in each case, and 
~ light traffic, as on minor branch lines and tramways, much 

ess. 

In the engraving, on p. 176, Figs. 1 to 4 show an arrangement 
called No. 1 by the inventor. Rails 75 1b. to 95 lb. per yard; 
double-headed or flat-foot rail, in section ; compressed wood keys, 
on separate hollow elastic-topped sleepers; chair clips, hollow 
buckled-plate sleepers, and iron ties, wrought iron ; cast iron 
chair ; insistent fish joints. 

Figs. 5 to 7 show arrangement No. 2. Rails Vignolles or flat- 
footed section, ‘75 1b. to 95 lb. per yard, upon transverse elastic 
bridges over open-topped hollow-buckled plate sleepers; suspended 
fish joints ; wrought iron rolled clip foot plates, with wrought iron 
or steel keys. 

Fig. 8 shows a third arrangement, Rails Vignolles or flat-footed 
section, 75 Ib. to 95 lb. per yard, or steel rails 70 lb.; square sepa- 
rate buckled-plate elastic-topped a. placed diagonally ; at 
rail joints sleepers placed square to rails ; rails secured by rolled 
foot — with hooked detent outer side and iron or steel gibs 
and keys inside the rails ; insistent fish plates. 
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for spinning yarns.”—A communication from Seth Daniel Paul and Simeon 
Sabin Cook, Woonsocket, Providence, Rhode Island, U.S.—5th February, 


1869. 

367. CHARLES SORBY DAWSON, Thames Ditton, Surrey, ‘‘ An elastic stamp 
for printing on paper, linen, parchment, wood, stone, glass, metal, or any 
other suitable material.” 

369. JAMES SHARPEN OFFORD, Norwich, Norfolk, “‘ Improvements in appa- 
ratus for clipping and shearing the coats of horses and other animals.” 

371, ROBERT SNOOK, New-street, Horselydown, “Improvements in cocks, 
taps, and valves for regulating the supply of steam or water or other 
fluids.” 

373. Joun THOMAS EDMONDS, City-road, London, ‘‘ Improvements in instru- 
ments or apparatus for giving medicines and drinks to horses and other 
cattle.” 

377. THOMAS HARRISON, Burton-road, Lincoln, “Improvements in corn, 
seed, and manure drills.”—6th February, 1869. 

380. THOMAS NICHOLS and James PARR, Talke, near Lawton, Cheshire, 
“ Improvements in signal bells.” 

381. LIONEL STRAUSS and ANTON SECKBACH, Watling-street, London, ‘‘ Im- 
provements in the method of and apparatus for preserving, improving, and 
discharging beer and other beverages.”—A communication from Wilhelm 
Eichman, Bockenheim, Prussia. 

385. OLIVER SARONY, South Cliffs, Scarborough, Yorkshire, ‘‘ Improvements 
in photographs to give them astistic effect, and to produce enlarged and 
permanent pictures from small negatives.” 

387. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘ Improvements in knitting machines.”—A communication from 
Frederick Gardner, Hamilton, Canada. 

389. Henry JOHN RICHMAN, Porchester-terrace, London, ‘‘ Improvements 
in fans or apparatus for forcing or drawing air.”—A communication from 
Walter Watson Hughes, Hotel de Russie, Rome.—*th February, 1869, 

891. WILLIAM ALEXANDER LYTTLE, Grove, Hammersmith, Middlesex, 
“ Improvements in the construction and application of those combinations 
of an insulated electrical conductor with soft iron known either as electro- 
magnetic or magneto-electric apparatus.” 

393. GEORGE Rees, Holloway, London, ‘‘Improved means of producing 
designs and devices upon the surface of glass and glazed ware.” 

395. JAMES DENNELL and GEORGE WRIGHT DENNELL, Leeds, Yorkshire, 
“ Improvements in machinery or apparatus for cutting to shape the soles 
and heels for boots and shoes.” 

399. LovIs ALEXANDRE CALLEY ST. PAUL Dg SincAY, Boulevart St. Martin, 
Paris, ‘‘ lmpr ts in llic tiles for roofing purposes.” 

400. GrorGE CRITCHLEY, Liverpool, and HOWARD BusBy Fox, Oxton, 
Cheshire, ‘‘ Improvements in rocking chairs and elastic seats applicabl to 
other similar articles.” 

401. GpoxnGE FRaNcis GABRIEL DESVIGNES, Lowcr Tulse Hill, Surrey, 
“‘ Improvements in steam boilers.” 

403. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in apparatus for heating and ventilating.”—A communication from John 
Johnson, Saco Maine, U.S. 

405. EpOUARD JULES ANATOLE CAMERE, Boulevard Bonne Nouvelle, Paris, 
“Improvements in rotary steam engines.”—9th February, 1869. 

409. JouN CnroFTS, Hunslet-lane, Leeds, Yorkshire, ‘‘ Improvements in 
operating on fibres in machinery for the combing of wool or other fibres.” 
411. SAMUEL MELLOR, Park-terrace, Old Ford, Victoria Park, London, ‘‘ Im- 
provements in the construction of pumps for raising and forcing water and 

other liquids.” 

413. SAMUEL WHITEHALL MULLONEY, Coventry, Warwickshire, ‘An im- 
proved manufacture of surgical bandage.” 

415. FABIAN JAMES KNEWSTOB, St. James’-street, Westminster, ‘‘ Improve- 
ments in and addition to locks or fastenings for bags, writing, dressing, 
and other cases.” 

417. WILLIAM HENRY FISCHER, Manchester, ‘‘ An improved photographing 
printing process.” 

418. GEORGE BROADHURST and JOHN KERSHAW, Palace-street, Manchester, 
“Improvements in the manufacture of double texture cloths suitable for 
card cloth, blankets for calico and other printers, gas bags for railways, and 
for other purposes.” 

419. PeTeR TAYSEN, Leith, S , * Improve in 
of stearic and oleic acids.” A communication from 
August Bock, Copenhagen, Denmark. 

423. JOHN CARTER, Birmingham, ‘“‘ Improvements in water-closets.” 

425. WILLIAM ROBERT Laks, Southampton-buildi Chancery“lane, 
London, “‘ An improved water velocipede.”— A communication from Jules 
Maria dela Rue, Paris.—! 0th February, ‘869. 

427. Paiip JOgN SMITH, FRANK WILLIAM SMITH, and HERBERT GEORGE 
Sirs, Royal Promenade, Queen’s-road, Bristol, Gloucestershire, and 
ANDREAS PAPPENBERGER, Lodge-street, Bristol, Gloucestershire, “ Im- 
provements in the construction of pianofortes.” 

429. JAMES YOUNG, Limefield, Midlothian, N.B., ‘‘ Improvements in appa- 
ratus for measuring the pressure of gases and the force of aeriform or 
gaseous currents.” 

431. CHARLES THOMAS, Bristol, “ Impr 
reaping machines.”—A communication from 
U.S.—Lith February, 1869 

434. HenkY EDWARDS, Staple Inn, London, “An improved preserved 
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435. WILLIAM JOHN Horton, Warrington, Lancashire, ‘‘ Certain improve- 
ments in railway chairs.” 

436. THOMAS ANTWIS COLLINSON, Liverpool, “Improvements in and in the 

facture of b d and other like boots.” 

438, WILLIAM Henry HAyHuRST, Blackburn, Lancashire, “‘ Improvements 
in looms for weaving.” 

440. THOMAS VERNON TREW, Stratford, Essex, ‘‘Improvements in screw 
propellers.” 

44i. GporGe HENRY MORGAN, Edgware-road, London, “Improvements in 
carriages.” 

442 WILLIAM EDWARD NEWTON, Chancery-lane, London, “Improvements 
in the manufacture of explosive compounds.”—A communication from 
Alfred Nobel, Paris. 

443. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
construction of rotary engine.”—A communication from William Owen, 
Toronto, Canada. 

444. PRaNK CLARKE HILLs8, Chemical Works, Deptford, Kent, “ Improve- 
ments in the furnaces of gas retorts, and in means and apparatus for effect- 
ing the combustion of fuel in the said furnaces.” 

445. WILLIAM SUMMERS, Bristo), Gloucestershire, ‘‘ Improvements in packing 
or cases for packing or storing bottles of mineral waters and other bottles.” 
—12th February, 1869. 

446. CHARLES GORDON, Goswell-road, London, “Improvements in the con- 
struction of breech-loading fire-arms.” 

448. JOHN HOLMES, Northamp “An improved sash-holder, by means of 
which the sash may be held in any required position without the aid of sash 
lines, weights, or pulleys, or such like contrivances.” 

449. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘Improved 
apparatus for heating, applicable to generating steam, cooking food, and 
heating for various other domestic purposes.”—A communication from 
Marie Louis Adolphe Bégue and Edouard Derrien, Paris. 

‘Improvements in 
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450. Davip HANTON, Lunan, Forfarshire, N.B., 
ploughs.” 
452. SAMUEL WLL1AM CAMPAIN, Deeping, St. Nicholas, 


” 


rt eens in drills for sowing seed and manure.”—i3th 


455. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “Improvements 
in saws.”—A communication from Gottlieb Maulick, Thomas Preston 
Marshall, and George Whitfield Rowley, Trenton, New Jersey, U.S. 

456. ALBXANDEX MORTON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the lateral action or induction of fluids, and in the apparatus or mechanism 

employed therefor, known as Morton’s ejector condenser.” 

457. WiLLIAM Henry TAYLOR, Southampton-buildings, Chancery-lane, 
London, “ An improved combined harness buckle and loop.” 

458. WILLIAM RoperT Lake, Southampton-buildings, Chancery-lane, 
London, “ Impr ts in hanism for changing shuttles and shuttle- 
boxes in looms for weaving.”—A communication from James Brierly, 
Worcester, and James Brierly, Milbury, Massachusetts, U:S, 








461. Tuomas HATTeRstxy, Leeds, Yorkshire, “ Improvements in spindle 
and flyers used in the and preparing of flax, tow, hemp, jute, 
February, 


—- wool, cotton, and other fibrous substances.” —15th 


pton-buildings, Chancery-lane, London, “ Im- 
provements in devices for lacing and buttoning boots and shoes.”—A com- 
munication from the Boston Shoe, Stud, and Button Company, Boston, 
40h Tuowas BouD, Li 1, “1 
‘ Ovas Bonn, “Im ements in mach: to - 
Pp in the pare Meer-tnc, «7 Ae ue need oso 
465, THOMas WinpeR, Liverpool, ** Ani d spring coupling.” 
466. HEINRICH POSEN, Christopher-strect, Finsbury, London, “ An improved 
books, belts, and other articles.”—A communi- 


‘ing for purses, pocket- 
cation from Ernst Philipp Hinkel, Offenbach, Grand Duchy of Hesse. 

467. THOMAS BILLYRALD, Nottingham, ‘“ Improvements in the manufacture 
of nets for ladies’ hair” 

469. Louis NAPOLEON Leenras, Wardour-street, London, “ Improvements in 
the preservation and disinfection of animal and other substances, and in 
the apparatus employed 1 

470. ViCTOR AMEDEE HOUDAILLE, Boulevard Sebastopol, Paris, ‘‘ Improve 
ce in metallic bungs for pressure vessels or vats specially applicable to 

rewers.”’ 

472. BENJAMIN JOSEPH BARNARD MILLS, Southam -build Chancery- 

, Londen, *‘ Improvements in brick-making rack ee ~ i 
cation from Messrs Knight Brothers, Washington, U.8. 

473 CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “Improvements 
in treating the waste of wool. silk, horn, and other nitrogenised animal 
matters to be used as manure.”—A communication from Paul Pichelin, 
Orleans, France. . 

474. HeNkyY TYLOR, Queen-street, Cheapside, London, “Spring bed- 
steads.” 

475, ALEXANDER MONBILE and JAMES SLATER, John-street, Pentonville, 

ion, ‘‘ Improvements in carriage wheels.” 

476. JoHN FLeTcuer, Bow, Middlesex, ‘‘ Improvements in feeding begass 
furnaces, and in begass furnaces, and in apparatus applied thereto.”—A 
qunsiestes from Donald Skekel and Alexander Skekel, Demerara, 

vest Indies. 

477. Fxevexicok WALTON, Staines, Middl » “Impr in the 
manufacture of artificial leather.” 

478. HENRY MULLINER, Leamington Priors, Warwickshire, ‘‘ An improved 
method of hanging broughams and other similar carriages.” 

479. JouN WILLIAM Yates, Birmingham, ‘‘ An improvement or improve- 
ments in spades, shovels, forks, and other similar articles.”— 16th February, 














1869. 

481. Jon Woop, BensamtN Woop, and RicHarp Woop, Sowerby Bridge, 
Yorkshire, ‘‘ Improvements in or applicable to steam engines.” 

482 Epwargp THomas HUGHrS, Chancery-lane, London, ‘‘ Improvements 
in washing machines.”—A communication from Oscar Schimmel, Chem- 
nitz (Saxe Royale). 

483. JAMES ATKINS, Birmingham, ‘‘ Improvements in the manufacture of 
metallic bedsteads and other articles of metallic furniture.” 

484. Epwin Roun». Sheffield, ‘‘ Improvements in vessels for holding and 
cooling or warming fluids or solids.” 

485. WILLIAM Evwakb Né&wton, Chancery-lane, London, ‘Improvements 
in adhesive stamps applicable for postal, internal revenue, and other pur- 
poses or uses a portion of which improvements is also applicable to railway 

assenger tickets.”—A communication frem Addison Calvin Fletcher, New 
ork, U.S. ; 

486. FkanK HOWARD COLLINS, Kensington-gardens, London, ‘“ Improve- 
ments in the construction of the permanent way of railways.”—A com- 
munication from Charles Howard Collins, New York, U.8 

487. ALLEN RaNSUME, King’s-road, Chelsea, London, “ Improvements in 
wood-cutting machinery.” 

488. ' ILLIAM RoBexT Lake, Southampton-buildings, Chancery-lane, 
London, “ An improved method of obtaining benzole and its homologous 
substances from coal gas."—A communication from Henry Caro, August 
Clemm, Charles Clemm, and Frederick Engelhorn, Mannheim, Baden, 
Germany. 

489. HENkY Downs Bowyer, Ripley, Woking, Surrey, and James Ler 
Noxton, Bell Sauvage-yard, Ludgate-hill, London, ‘‘ Improvements in 
the manufacture of wheaten flour.”—17th February, 1869. 


Invention Protected for Six Months on the Deposit of 
a Complete Specification. 

491, FABIAN JAMES KNEWSTUB, St James’-street, Westminster, “‘ Improve- 
ments in fittings to be employed in despatch, writing, and other cases, 
boxes, drawers, or receptacles, which fittings can also be made to be used 
separately.” — 5th February, 1869, 


Patents on which the Stamp Duty of £50 has been Paid. 

549. Henry Bricut, Union-parade, Leamington, Warwickshire, “‘ Electric 
clocks.” — 22nd Fei , 1806. 

582. Isac Louis PULVERMACHER, Oxford-street, London, “ Galvanic cur- 
rents.” —24th February 1-66. 

554. CYRILLE JEAN CAUMON, New York, U.S., “Iron and steel, &c.”—23rd 


February, 1866. 

576. THOMAS SPENCER, Prescot, Lancashire, *‘ Earthenware, &c.”—24th 
February, 1866. 

577. JOHN PkeTRIE, jun., Rochdale, Lancashire, ‘“ Washing wool.” -— 24th 
February, 1866. 


872. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Power hammer.’ ’ 
—24th March, 1866. 

594. WILLIAM EDWARD GEDGE, Wellington-street, Strand, “ Extracting 
the juice from sugar cane, beetroot, and ether plants.”—27th February, 


1866. 

603. HUGH ROBERTSON, Motherwell, Lanarkshire, N.B., ‘‘ Manufacture of 
oil, &c."—27th February, 1866. 

625. James YOuNG, Limefield, Midlothian, N.B., ‘‘ Distilling coal shales, 
&e.”—lst March, \866 

668 WILLIAM HENRY Berry, Calderdale Ironworks, Sowerby Bridge, near 
Halifax, Yorkshire, ‘‘ Steam hammers.”—5th March, 1866. 

598. HENRY WILSON, Victoria Works, Belvedere-road, Lambetn, Surrey, 
“Sawing machinery "—27th February, 1866. 

614. JOHN BILLINGTON Boots, Preston, Lancashire, “ Preparing, spinning, 
or doubling cotton, wool, flax, silk, or other fibrous materials.”—2sth 


February, 1866. ern e! 


Patents on which the Stamp Duty of £100 has been Paid. 

489. RICHARD WALLER, Baker-street, Portman-square, London, “‘ Joining 
leather and flexible materials, and for the manufacture of boots, &c.”— 
24th February, \862. 

617. THOMAS HENTON WOOD, Blackweir, Glamorganshire, “‘ Artificial fuel.” 
—7th March, 1-62. 

392. EDWIN GREEN and JAMES NEWMAN, Birmingham, “ Buttons.”—13th 
February, 1862. 


Notices of Intention to Proceed with Patents. 

3193. WiLLiAM Howes Howes, Curtain-road, Shoreditch, London, “ Im- 
provements in movements or actions for swing-frame looking-glasses, 
swing windows, show-case doors, and other swing frames.” 

3196. WILLIAM FitcH, Washington, Columbia, U.S., “‘ Improvements in the 
carriages for ordnance, and in devices for operating tle same and checking 
the recoil thereof”—A communication from George Robert Wilson, 
Washington, Columbia, U S.—19¢h October, 1868. 

3204. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements 
in tea und coffee pots.” - A communication from Edward Baldwin Manning, 
Middletown, Middlesex, Connecticut, U.S. 

$205. EoWARD HARRISON, New Haven, Connecticut, U.S., ‘‘An improve- 
ment in mills for grinding and flouring grain.” 

3208. EpwakD THOMAS HuGHES, Chancery-lane, London, ‘‘ Improvements 
in machines for polishing and finishing needles, and in apparatus for 
arranging the needles for delivery thereto.” A communication from 
Chauncey Orrin Crosby, New Haven, U.S.—20ch October, 1868. 

3226. CATHERINE MACMILLAN, Northumberland-place, Sunderland, Dur- 
ham, ‘‘ Improvements in protecting iron ships and other submerged sur- 
faces from corrosion and marine growths, and in compositions to be so 

loyed.”—A ication from William Jardine Combe MacMillan. 








— 2st October, 1863. 

$228. FREDERICK BENNETT and RICHARD WARD, 
London, ‘“‘ A new mode of and means or app & the 
capture of whales and other fish or animals.”—Partly a communication 
from John Clayton Randall, Hobart Town, Tasmania, and Frederick 
Bennett. 

3235. THOMAS CARR, Rich d-road, Pp Bristol. “‘ Improvements 
in or applicable to machinery for disintegrating or pulverising minerals, 
ores, clays, chemicals, artificial manures and various other substances and 
articles of manufacture, and for mixing or separating various materials, 
and for dispersing fluids, semi-fluids, and molten metals, to facilitate or 

uce chemical or other changes.” —22nd October, 18 

3241. WaLTerR WILiiAM TONKIN, De Beauvoir-road, Kingsland, London, 
‘* Improvements in the valves of engines or pumps.” , 

$242. JEAN DB REDON and THEODORE Favucukvx, Caversham-road, Kentish 
Town, London, “Improvements in the manufacture of cigars and 
cigarettes, and in the apparatus for effecting the same.” 

$243. JAMES GREG+ON and WILLIAM MONK, Preston, Lancashire, ‘ Improve- 
ments in looms for weaving. ’ 

$244. Maurice SavtreRr, Rue de la Chaussée d’ Antin, Paris, ‘‘ Improvements 
in preparing wool.”—A cvmmunication from Louis Robbins, New York 


8. 
$245. MAURICE SAUTTER, Rue de la Chaussée d’ Antin, Paris, ‘‘ Improvements 
ring fibre from bamboo or cane for the manufacture of textile 
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460, ARTHUR HoRNBY LewI8, Fenwick-street, Liv l, “ impr ts 
in extracting copper from its ores."—A comm ion from Thomas 
Sterry Hunt, Montreal, and James Douglas, jun , Quebec, Canada, 
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$247, JULIAN BERNARD, ~street, Strand, “ Improvements in 
preparing and dressing ores and minerals, and in the or appa- 
ratus em therein.” —23rd October, 1868, 

$249 ROBERT FeRGUSON, Belfast, Antrim, Ireland, and GzorGE LORD, 
Manchester, ‘‘ Impr in the manufacture of felts, and in machinery 
connected therewith.” 


3254, GzORGE NuRSs, Dortmund, Westphalia, Prussia, ‘Improvements in 
apparatus employed in connection with the coating of metals.” 

$256. ANDRE GIRAUD, Gray’s-inn-road, London, ‘‘Improvements in sepa- 
bey silver from argentiferous lead, in purifying lead, and in apparatus 

r the same, 

3259. SAmuEBL CLARK, Rother Ironworks Company, Rye, Rewer. “ Improve- 
ments in machinery or a} tus for cleaning and g cotton.”— 
Partly a communication Felix Figon, Beyrout, Syria. 

3261, HENRY MAYHEW, Museum-street, Bloomsbury, London, “An im~- 
proved button fastening.” —24th October, 1868. 

$267. PATRICK MOIR CRANE, Manchester, ‘‘ An improved compound or size 
to be used in sizing and dressing cotton yarns or cotton warps.” £ 

3269. BENJAMIN NICOLL, Regent-sireet, London, “ An mugoeres plastic com- 

sition suitable for ornamenting walls, floors, roofs, and ceilings of build- 
ngs, and for the manufacture of mantelpieces, pillars, pilasters, and other 
like parts of buildings.” 

$273, WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved gas burner.”—A communication from Joseph Rousselot, Paris. 

$277. THOMAS PRIESTLEY and WILLIAM DgIGHTON, bradford, Yorkshire, 
** Improvements in looms for weaving.” 

3279, FREDERICK RANSOMB, Queen-street-place, Southwark Bridge, London, 
“Improvements in preserving and hardening stone, brick, cement, and 
other building materials.” —26th October, 1868. 

3286. JOHN BRYAN O’HEA, Greenwich, Kent, and WILLIAM BULLEN, 
Brixton, Surrey, “Improvements in breech-loading fire-arms and in cart- 
ridges to be used therewith, which imp) ts are also licable to 
breech-loading ordnance and their cartridges.” 

3288. WILLIAM Dgenoon YounG, Edinburgh, Midlothian, N.B., ‘‘ Improve- 
ments in making tiles or plates of iron, zinc, or other metal sheets to be 
used for roofing and for iron houses and other structures.” 

3289, JAMES WALLACE, Glasgow, N.B., “Improvements in dental ap- 
pliances.”—27th October, 1868. 

$298. ANTHONY WILSON, Barrow-in-Furness, Lancashire, ‘‘ Improvements 
in metallic moulds for casting metals,” 

3300, GsorGg EpMUND DONIsTHORPE, Leeds, Yorkshire, ‘‘ Improvements 
in packing the pistons and other parts of steam and other engines.” 

8304, JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, 
London, ‘‘ A new and improved combination, application and arrangement 
of apparatus for giving warning signals or otherwise indicating the pre- 
sence of fire or any undue increase or variation of temperature in apart- 
ments, buildings, vessels, mines, or other places.”-—-A communication from 
Jules Leblan, Paris. - 28th October, 1868. 

3306. BENJAMIN DOBSON and JAMES CLOUGH, Bolton, Lancashire, ‘‘ Cer- 
tain improvements in hinery for preparing cotton and other fibrous 
substances,” 

$309. WILLIAM HODGSON LIDDELL, West Port, Edinburgh, ‘‘ Improvements 
in treating all kinds of pig skins in the processes of preparation, tanning, 
currying, enamelling, and japanning, and in utilising the products.”—29th 


, 1868, 

3322. WrLkL1AM ELRERT DANDO, Manchester, ‘Improved mourning hats.” 
—30th October, 186%. 

3326. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“ Improve- 
ments in sewing hines.”— ication from Jean Henri Cazal, 
Boulevart St. Martin, Paris.--3lst October, 1868, 

3352, MAURICE SAUTTER, Rue de la Chaussée d’Antin, Paris, ‘‘ Improve- 
ments in preparing and preserving vegetable and animal substances.”—A 
communication from William Ogden Giles, New York, U,8.—14th November, 

















1868. 

3380, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in the manufacture of ropes, cordage, lines, and twines.””"—A com- 
munication from Louis Gabriel) Yon, Boulevart St. Martin, Paris.—6ih 
November, 1868 

3387. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘ Improvements 
in machinery or apparatus for cutting screw threads.”—A communication 
from Paul Henri Ferdinand de Reésener, Paris —7th November, 1868. 

3401. WmLLIAM ROBERT LAKE, Southampton-buildi Chancery-lane, 
London, “‘ An improved method of securing a door-knob or other handle 
upon a spindle."—A communication from Matthew Andrew, Melbourne, 
Victoria, Australia. — 9th November, 1868. 

3422. RICHARD HALLIDAY, Worsley, I hire, ‘Certain imp in 
apparatus for oiling the axles of wagons used in collieries, and for other 

urposes.” 

3423, EDWARD MADGE, Swansea, Glamorganshire, ‘‘Improvements in the 
mode of and apparatus for facturing tin, terne, and other coated 
plates.” 

$424, WILLIAM SPARKS THOMSON, Cheapside, London, ‘‘ Improvements in 
the manufacture of corsets, jackets, mantles, and other like garments.” 

3430, ALEXANDER MBLVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in cylinder printing machines.”"—A communication from Jules 
Derriey, Boulevart St. Martin, Paris.—11th November, 1868. 

9446, BERNARD PEARD WALKER, North-road House, Wolverhampton, 
Staffordshire, ‘‘ Improvements in forging or shaping metals, and in the 
machinery or apparatus employed therein.” 

8448. ROBERT ARNOLD DALTON and GEORGE SAMUEL BARTON, Coventry 
“Anew facture of upholstery trimmings woven of silk, worsted, and 
cotton.”—13th November, 1868. 

3465, HENRY EDWARD NEWTON, Chancery-lane, London, ‘ Improvements in 
propelling vessels.”--A communication from Alfred Colburn Loud, San 
Francisco, California, U.8.—14th November, 1868. 

3536. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London. ‘An improved mode of and means for preparing and baling 
chopped hay and straw.”—A communication from Charles Brown, Buffalo, 
New York, U.8S.—21st November, 1868. 

3603. JoHN SUNCOCK, Hagley-road, Birmingh “ Imp ents in ratchet 
braces, which improvements are also applicable to ordinary ratchet levers 
and ratchet wanes ly.” —26th Ne ber, 1868. 

3685. WILLIAM NAYLOR, Mildmay Park, London, ‘‘ Improvements in railway 
brakes, and in apparatus connected therewith, part of which improvements 
is applicable to the regulating the pressure of steam, air, gas, or water, for 
various useful purposes,”—-28/h November, 1868. 

3649, ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements 
in apparatus for receiving and delivering mail bags an kages on rail- 
ways.”—A communication from Freeman Knowlton Sibley, Auburndale, 
Massachusetts, U.S., and Levi Clifford Wade, Newton Upper Falls, Massa- 
chusetts, U.S 

3650. ALLEN RANSOME, King’s-road, Chelsea, London, ‘“‘ An improvement in 
the construction of circular saw benches.”—30ch November, 1868, 

3653. WILLIAM Betts. Wharf-road, City-road, London, ‘f Improvements in 
the fi of capsules for bottles, jars, and similar vessels, and in 
apparatus employed therein.” —1st December, 1868. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, ie payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton buildings, Chancery-lane, London, 


List of Specifications ublished a the Week ending 
27th February, bro 


1967, 38. 10d.; 2183, 3s.; 2193, 10d.; 2194, 8d.; 2199, 8d.; 2204, 8d.; 2217, 
Bs. 4d.; 2218, 1s. 4d.; 2210, 1s.; 2220, 8d.; 2221, 8d.; 2228, 6d.; 2224, 4d.; 
2228, 3s.; 2230, 8d.; 2237, 6d.; 2288, Is; 2243, 6d.; 2246, 18; 
2247, Is. 2d.; 2248, 1s; 2252, 10d.; 2253, 10d ; 2257, 8d.; 2260, 4d.; 2961, 
8d.; 2264, 8d.; 2265, 10d.; 2267, 4d.; 2268, 4d; 2269, 4d., 2271, 4d.; 2274, 
4d.; 2275, 4d.; 2877, 4d.; 2278, 4d.; 2279, 10d.; 2980, 4d.; 2281; 1s.; 2283, 
Is. 2d.; 2284, 10d.; 2285, 4d.; 2x88, 4d.; 2289, 4d.; 2290, 8d.; 2291, 1e.; 2293, 
4d; 4d; 2295, Sd.; 2296, 4d.; 2297, ‘4d; 2290, 4d; 2301; 4d.; 23027 
1s. 2d,; 2804, 4d.; 2907, 4d.; 2808, 4d.; 2309, 4d.; 2310, 4d.; 2811, 4d.; 2314, 
4d.; 2315, 4d ; 2816, 4d.; 2317, 1s.; 2320, 4d.; 2326, 4d,; 2331, 4d.; 2858, 4d.; 
2378, 1s. 6d.; 2398, 4d.; 3399, 8d. 


All persons having an interest in ing any one of such applications 
should leave particulars in writing of their objections to such ation at 
the office of the Commissioners of Patents, within fourteen days of its date. 
































ABSTRAOTS OF SPECIFICATIONS, 


following descriptions are made Abstracts prepared expressly for T. 
Baccnenn, af So ane Ye mda Cmmtaanane Pose mn 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilera, ce. 

2348, A, J. THorman, Lime-street, London, ‘* Motive power,’—A communicas 
tion,—Dated 21th July, 1868, 

For this purpose a tank is used, at the bottom of which are fastened two up- 
right pieces, at such an angle from each side of the box as is necessary ; between 
t hese two pieces two wedge or trapezium pieces are ; these are made to 
were ee Ghee ent pene aan me ane the space; this is also 

¥ : 
= end fro," and these three ploces ase constructed eo that as 





pieces to be broken, and allows them to return when the two small 
handle ploce wich is also made to move 
wi or = which is also to to 


@ side to side motion, as well as to and 
materially diminished.—Not proceeded with, 


om. 2, © Newroy, Chancery-lane, London, ‘ Propeller,”—Dated 27th July, 
The propeller consists of a frame fitted with floats fixed to Lg ga 


rest on or the frame. The propeller is attached or connected 
to the lower end of a vertical lever adjusted at the stern sides or 
through the bottom of a vessel. The lever may be either made to swing 


sub te Jomate or be passed through an axle which is enlarged, and per- 
its centre. This latter form of attachment is chiefly used to give 
the vessel a backward motion by reversing the propeller. The lever is operated 
by a@ horizontal engine attached to its upper end, when the lever is set in 
motion by the engine, attached to its w and shorter extremity, the lower 
and longer extremity carries the backwards and forwards between 
any two points deemed most favourable to propulsion. 

2381. J. Ravctirre, Durham, “ Steam hammers.” —Dated 29th July, 1868. 

This invention consists in ougheny two steam cylinders, made to act in 
such a manner, that when the piece of iron under operation is pushed to one 
side of the anvil by the piston of one cylinder, the mass can be lifted by the 
other cylinder to enable the workman to turn and hold the mass in any 
position. 

2403. J. Rarourrre, Lancaster, “ ."— Dated 31st July, 1868, : 

The main object of this invention is to increase the power of steam engines, 
and all other motive power machines, by an arrangement or combination of 
cranks of unequal stroke and levers or arms of unequal fulcrum. The crank 
of the first motion shaft is connected to a double lever, free to oscillate on a 
ball, formed on its centre as the crank revolves, the lever follows its course, 
and causes another wheel at the other end to revolve likewise. This wheel 
gears into another wheel, the axle of which is fitted with a crank ; this crank 
operates a second lever in the same manner as the first; any number of cranks, 
levers, and wheels may be employed. 

2412. A. P. Leas, Soho, London, ‘ Boilers.” —Dated 31st July, 1868. _ 

The patentee proposes to prevent incrustation in boilers, by placing in any 
fibrous substance or , such as tow or hemp. To the outside of the 
boiler a pipe of large diameter is connected, one end of which is fixed under- 
neath the boiler, near one end, the other end of the pipe is fixed near the op- 
posite end of the boiler, at the level of the water; the pipe wil] thus assume a 
slanting position Within this pipe is a perforated or wire gauze pipe filled 
loosely with fibrous ma’ . Ascrew cap secures the same steam-tight in 
the outer pipe. There are cocks fitted for shutting off the communication with 
the inside of the boiler, when it is required to remove the fibrous material, 
which can be done, and fresh fibrous material be replaced, without stopping 
the working of the boiler.—WNot proceeded with. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2347. A. M. Cuanx, Chancery-lane, London, “‘ Steering vessels.”— Dated 25th 

July, 1868. 


A . 
This invention relates to the application of the principle of equality of 
ure of fluids on the sides of their containers for the production of circu- 
ar motion in vessels provided with steam power. In manceuvring under 
steam the rudder is the only means available for turning the vessel, and its 
action being due to the pressure of the water displaced in the wake of the 
vessel, is entirely dependent on the of the latter, that is to say, it is 
greatest when the vessel moves at a high speed, and nil when the vessel is at 
rest. The patentee disposes a pipe of suitable diameter, if possible, along the 
longitudinal axis of a vessel or along one side, which pipe ranches off at the 
stern in opposite directions, communicating, if desired, by means of a cock. 
Supposing a centrifugal or other pump to be placed in the pipe and driven by 
the engine, water admitted in sufficient quantity to produce a conti- 
nuous jet; a means is thus obtained of moving the vessel either to the right 
or left, according as one or other of the branch pipes is placed in communi- 
cation with the longitudinal tubes, If this tube farther extended to the 
bows, and have two lateral branches with a cock placed at the junction of the 
pipes, by placing one or other of the branch pi in communication with 
the longitudinal pipes a power is obtained at each end of the vessel for over- 
coming its inertia and moving it to the right or left, 


2420. J. E. Ournipee, Isle of Wight, ‘“ Slide valves."—Dated 1st August, 
1868. 


This invention relates to a iar construction and arrangement of 
mechanism, whereby the pressure of steam and vacuum is removed from 
slide valves, and their free working obtained without friction upon their faces. 
This is plished by attaching to the ordinary valve box of asteam engine 
an apparatus consisting of one, two, or more castings, each casting containing 

rts or passages for the inlet and outlet of the steam. The faces of the cast- 

gs which contain the ports or passages are opposite to each other, and may 
be fixed parallel to each other, or otherwise. Between these faces a single or 
double slide is placed, each of which has an aperture in it, whereby the com- 
munication from passage to passage is perfectly free. When a double slide is 
employed, blades of brass or other metal are placed upon the part or parts of 
the slide exposed to the steam, to prevent a between the two slides or 
parts. A lever affixed to the slide rod will keep the valve or valves to their 





faces. 
2427. G. W11s0n, Elgin, “ Ships’ logs.” —Dated 1st August, 1868, 

This invention consists in the first place of a circular brass box supported by 
and moving horizontally in a strong brass frame with turned-up ends, and of a 
cylinder with conical ends, one end having an universal joint attached, and the 
other a water-tight screw plug. The motive power is on another cylinder of 
less length and freely movable at the outside. This outer cylinder has cast 
upon it twelve vanes, which give it the necessary motion in the sea, the vanes 
being obliquely placed. The outer cylinder is adjustable on the inner cylinder, 
to cause it to run deeper or less deep in the sea. A line of fine wire forms the 
connection between the motive power or cylinder and the ship, and gives 
motion to the machine on board. 

2437. C. Witson, Hull, ‘‘ Reefing and furling sails.”—Dated 3rd August, 1868. 

This invention consists in fitting to the inner end of the boom a forked 
socket, having a hole for a pin to through; this pin is rivetted or burred 
down inside the socket, to allow the boom to revolve. The outer end of the 
pin is jointed to a second pin or bolt, which enters rings or collars fixed on 
the mast. A socket fits over the inner end of the boom, which socket forms 

of a worm wheel; this wheel is geared into by a worm on a spindle, 
aving a crank handle or other appliance for turning it fitted thereto. Onthe 
outer end of the boom a collar is , Which carries a loose ring, so that the 
boom may turn freely. This collar has two or more other rings placed on it, 
which act as friction rings; and other friction rings are fitted over the socket 
on the inner end of the boom. The worm wheel and worm may be enclosed 
in a casing, so as to prevent any ropes fouling the same. To each of the hoops 
which travel up and down the mast a ring is fitted, having a portion removed 
or cut away so as to allow the sail to enter. The luff rope to which the sail is 
secured is yay into these rings, and is held therein by the cut-away * ee 
not being large enough for the rope to pass out of it.—Not proceeded w 
2442. A. L. Horymawnn, Poplar, “‘ 7 ."—Dated 4th August, 1868. 

The yard is formed of metal, and hollow, to contain the roller to which the 
upper edge of the sail is made fast. The sail from the roller, through 
a longitudinal slit or opening provided for it along one surface of the yard. 
The yard may be strengt by quarter battens and otherwise, and there may 
also be quarter strengtheners to aid in the support of the roller against bend- 
ing, if desired. Reefing chains or cords are wound around the ends of the 
roller, in order that when they are drawn upon to cause the rotation of the 
roller the sail may be wound thereon. The surface of sail may be increased 
when the sail is made fast to another yard, or otherwise, at its lower end, by 
simply raising the yard by haulyards or otherwise, unti] the desired amount of 
sail has been given out; the sail may then be tightened up by drawing on the 
reefing cords.—Not proceeded with. 
ate "4 D. Spartatt, Liverpool, ‘ Propelling vessels.”—Dated 5th August, 

868. 

Blasts of wind are produced from a blower constructed on the turbine prin- 
ciple, disc such wind into the water from the stern or sides of the 
vessel. The blower may be worked by a donkey or other engine, and the 
blast therefrom disc 


serpentine pipes, which termi- 
nate in a trumpet mouth for cqueding the Me Nat proceeded with. 
- Class 3.-FABRICS. 
‘neluding Machinery and Mechanical i i 
ing, Manufacturing, Dyeing, Printing, and Dressing 


fabrics.” —Dated 23rd July, 1868. 
new of making chloride of aniline or 
admixture of sesquichloride of chromium instead of 





parts aniline of commerce and from to 450 parts by 
measure of a solution of sesquichloride of chromium in water marking 50 deg. 
mixtures be lace of the 


on Twi ‘8 4 used in 
chloride of aniline of commerce in the aniline black, made a 
of copper, using such a quantity as will contain as mucl: aniline as in the 
quantity of chloride of aniline employed. 

2365. G. Hopesoy, H. Borromury, and E. Cockrort, York, “ Looms.”— 


beams over or under which the fabric passes to the take-up. The object of 
another part is to clear the wefts when oscillating shuttle-boxes are used. 
An arm stands out from a rod, carried by one of the swords or by the framing 
of the batten, when raised to lift one of the wefts out of the way. The shuttle, 
when the boxes are in one position, acts on the weft of that shuttle, and 
when the boxes are in position to hold one weft down the shuttle of the other 
passes over it; thus the wefts of the respective shuttles will be acted upon 
correctly by the weft forks.—Not proceeded le 
2366. J. BuLLouGn, Accrington, ‘‘ Shuttles.” —Dated 28th July, 1868. 
This invention consists in so making shuttles that they shall be free to 
swivel on centres. 
2383. 8. C. Lisrer, York, “ Cutting pile fabrics.”—Dated 29th July, 1868, 
This invention consists in so arranging the cutting instrument that it shall 
cut only in one direction. This may be accomplished by causing the slide or 
race in which the knife moves to recede so the knife shall be out of 
action whilst moving in one direction. Another part consists in weaving pile 
fabrics face to face, in the grey—that is, in the undyed state—and sub- 
sequently dyeing them as hereinafter described. In weaving silk velvets the 
pile yarn has always been dyed, on account of the difficulty of dyeing such 
goods after being woven without injuring the pile. Cotton velvets, such as 
are made at Manchester, are woven in the grey, and then the pile loops are 
cut by hand; but as the pile of these goods is not woven to stand upright, 
but is a sort of bastard pile or nap, there is no difficulty in dyeing and finish- 
ing them. For dyeing and finishing silk and cotton velvets, woven in the 
grey, as above described, they are subjected to the dyeing process whilst held 
istended, so that they may be dyed and finished without handling; this is 
done by fixing or extending them on a wheel of equal circumference to the 
length of the . The wheel with the velvet is then placed in a dyeing 
vat and slowly turned until the velvet is perly dyed; the wheel is then 
removed and immersed in a water or steam , or both, to clean the velvet 
from the superfluous and, 7 steam through the cloth, to raise 
the =. After this wheel is placed in a frame and made to revolve 
rapidly until the velvet is dry. It is then removed into a brushing frame and 
thoroughly brushed, which greatly improves the velvet. 
2389. S. C. Listen, York, ‘‘ Weaving face to face.” —Dated 30th July, 1868. 
According to this invention, the silk yarn of which the pile is composed is 
80 prepared that the knife which severs the pile shall break, or partially 
break asunder the silk instead of cutting it cleanly, and so-leave the surface 
of the pile uneven; and although this unevenness is quite imperceptible, yet 
the richness of colours of ordinary hand-cut velvet will result fromit. In 
addition to thus preparing the silk yarn, or ‘‘ schappe,” it is also req) to 
remove from it any matter that may blung or wear the edge of the knife; that 
is to say, the silk yarn or “schappe,” after being dyed, should not contain 
anything else than the colouring matter, and that all extraneous matter shall 
have been completely purged out from it—especially asy or acidulous 
matter—for both of these act to blunt or wear the edge of the knife. A bath 
of muriatic acid, of a strength of about 8 deg., is made. The yarn is first 
passed through a bath of water, with the object of wetting it evenly, 
after which it is wrung; it is then placed in the acid bath, and left sub- 
merged for a time varying with the temperature and with the fineness of the 
fa ons also with the dyeing process to which it has afterwards to be sub- 
ec! \. 


Class 4,—AGRICULTURE: 
Including Agricultural me Windlasses, Implements, Flour 


2393. J. DuGuip, Glasgow, ‘ Dressing flour.” —Dated 30th July, 1868. 

This invention consists in covering the drum of the machine in which the 
flour is finished or dressed with wire gauze instead of with silk as hitherto, 
whereby economy of the first cost and durability of the dressing material or 
fabric are obtained. The wire gauze may be attached tothe drum in the 
same manneras the silk is at present; or it may be stitched, nailed, or affixed 
thereto in any other convenient manner, and is used in exactly the same way 
as the silk, at the same time obviating the necessity of internal machinery for 
the forcing or brushing through of the flour. 

2394. J. RawstHorn, Preston, “ Dressing millstones.’’— Dated 30th July, 186 . 

This invention consists in using a hollow cap or post, secured by a bolt or 
otherwise in the centre of the stone to be dressed, and above its surface, and 
in mounting upon this centre post a bed or frame, which, while resting upon 
the surface of the stone, can be turned round the post as a centre, and can be 
secured firmly to the post in any required position. In the bed or frame a 
horizontal! slide is arranged to slide in the direction in which the cuts have to 
be made in the face of the stone. This slide is moved by a screw, so that the 
cutting tool can be advanced after each cut; the cuts are made parallel to 
each other. Upon one end of the horizontal slide a way is formed in a 
direction at a right angle to the first-named slide (the two parts {i aT), 
and upon this slide-way, the face of which is vertical, a second 1 
slide is mounted, which can be moved to and fro by hand in the line in 
which the cut isto be made. To this second horizontal slide a bracket is 
fitted to slide vertically, and this slide is adjustable by a serew to 
the depth of the cut. The pick or cutter is secured to one end of an arm or 
spring ; the other end is carried by a pin or fulcrum in the bracket, and the 
tail of the spring, or a spring pressing A af the arm, is acted upon by an 
adjusting screw (also carried by the bracket or vertical slide part), which 
screw regulates the force or elasticity of the blow. The end of the pick, arm, 
or lever moves in vertical guides or slides, to prevent lateral vibrations, and 
the plane of its movement is parallel with the line of the cut, It is lifted bya 
cam working upon a stud fixed in the bracket or vertical slide part, or upon a 
shaft in a Seong formed therein, which cam acts as a stop to prevent the 
pick from going too deep. Thus the pick is lifted by the cam, and it is 
forced down to give the blow by the spring. , 

2398. J. and H. A. Gwynne, Hammersmith, ‘‘ Pumps and condensers.”— 
—Dated 80th July, 1868. 

This invention consists, First, in the construction of centrifugal pumps 
by making the impeller without the usual discs or side plates; Secondly, 
in order to vary the speed between that of the engine shaft and the 
centrifugal pump, the frictional wheels are formed with one square or angular- 
shaped groove in the one and corresponding projection upon the other, fitting 
into the groove, the amount of friction between the wheels being regulated in 
the following manner :—The wheel with the groove is divided into discs, one 
of which is provided with a boss on which a thread is cut. When in working 
order, these discs are se’ d from one another a short distance, and held in 
that position by ametalnut. This nut is circular in form, and the periphery is 
cut into a ratchet wheel. When from any cause it is —— to vary the 
amount of friction between the wheels, the ratchet nut holding these discs is 
tightened or slackened accordingly; a paw and catch is attached to one side 
of the disc to prevent the ratchet unscrewing. For the purpose of condensing 
the exhaust steam of an engine, the suction or delivery pipe of the pump is 
made, for a certain portion of its length, of thin metal; this length is 
enclosed within a casing of greater diarieter, so that an annular space or 
chamber is formed by closing it at each end. This annular space or c ber 
forms a condenser for the exhaust steam from the cylinder of the engine, 
which, upon being caused to pass into it, is immediately condensed by contact 
with the cold metallic surface, maintained cold by the circulation of the water 
passing through the internal pipe. 

2444. B. 7.5. Mis, Chancery-lane, London, ‘‘ Harvesting machines,”— 


August, 1868. 

This invention relates, First, to improvements upon that description of 
harvesting machines in which the rake arms are mounted upon a vertical 
axis, and are all caused to travel in the same path, when gathering the stand- 
ing crop, towards the cutters, whilst one or more of them are, in addition to 
gathering the standing crop towards the cutters, caused to sweep the cut crop 
off the platform, the others being caused to travel above the clear 
of the cut crop thereon, cams being used to impart the various motions to the 
rakes or beaters; and this part of the invention consists in making a portion 
of the cam way opposite to the platform, which guides the rakes or beaters, 
which gather but do not discharge the crop, movable, so as to cause the arms 
of any one of heads or beaters to descend on to the platform and become 
a discharging rake, by following the cam for the time being. It also 
consists in employment of an eccentric movement for the rake 
arms to operate the movable cam way at the will of the driver, 
instead of the driver directly operating the movable cam way. arrange- 
ment prevents the roller at the heel of the rake arms from ever in 

















two w worms work in which receive the grain from the 
hoppers. the rotation of the shaft ¥ convey the grain through 
the casings in the eyes of the outer stones to the grinding surfaces. 





—Dated 20th July, 1868. 

This invention refers, First, to the construction of buildings in which arches 
are required. For this purpose girders stretc! from bay to bay, or other 
such division or compartment, are employed, from these ers arches 
= oes. Another part consists in forming the arches of tiles, brick, or 
similar moulded article, manufactured to the required shape and dimensions, 
in one piece or in two pieces, with the addition, if desired, of a central 
portion or key. Another part consists in the use of cast iron beams and 
wrought iron girders. The beams extend across the building, and are sup- 
ported by the walls, with intervening pillars. Upon these beams, and below 
their top surface, are formed steps or brackets, for the — of the ends of 
the girders, which are then secured to the beams by angle 8. 
ase a, London-street, London, ‘' Brick machinery.”—Dated 


, . 
This invention consists of a pug mill of the ordinary construction mounted 
above a series of moulds, which are placed in a circular or rectan 
framing. The clay or other material is forced down to the lower of the 
pug mill, where it enters moulds carried upon a circular table, which has a 
rotary motion communicated to it in any suitable manner. Beneath the table 
a wheel or drum is placed, upon which the bottom of the moulds are b: ht 
to bear in their rotation. This wheel causes the moulds to rise, so as to b: 
the u surface against the underside of a fixed table or plank. In this 
o ion the clay becomes compressed within the mould. The moulds, with 
the material within them, then pass on towards a second wheel or drum, by 
which the bottom of the mould is lifted, so as to cause the moulded article to 
project beyond the of its mould. It can then be removed to a drying 
stack; or, if the clay fliciently free from isture, it can be stacked or 
otherwise treated for burning.— Not proceeded with. 
-_ Ss. G. Jounson, Stockton-on-Tees, ‘* Brick-making.”— Dated 4th August, 


A pug mill is employed in combination with boxes or moulds, set in a 
circular or table, revolving or sliding reciprocatingly beneath an 
aperture in the pug mill, in such manner that the boxes or moulds are, by the 
movement of the table, brought in succession opposite the orifice of the pug 
mill, and are from it filled with clay, concrete, coal dust, or other substance 
to be moulded into a block. When the moulds have been moved past the 
orifice of the mill the materials in the moulds are subjected are 
by a piston which forms the bottom of the mould being forced upw its 
lower end coming against an incline or cam surface, whilst the top of the 
mould is at this time covered over with a lid or plate. The bricks or blocks 
are subsequently discharged from the moulds by cams or levers, and are 
removed, it may be, either by hand or by appliances to push them off the 
table on to a creeper. 

2451. J. Hamiiton, Holland, “ Artificial fuel.” —Dated 5th August, 1868, 

The patentee takes about 20cwt. of Daff coal or other carbonaceous material 
in a pulverised state, and from 1 cwt. to 4cwt. of stearine, pitch, palm oil, or 
other animalor vegetabl id These are mixed with from lcwt. to3cwt. 
of chloride of sodium in the form of rock or other salt. The mixture of these 
ingredients is effected in a pug mill. Inorder to facilitate cohesion between 
the ingredients so combined, the waste substances resulting from the manu- 
facture of farina or the silicates of soda or potash may be added thereto, The 
resulting compounds can then be formed into bricks or balls for use as may be 
desired.—Not proceeded with, 

2457. E. Epwarps, Westminster, London, ‘‘ Pumps.”— Dated 6th A » 1868. 

This invention consists in making pumps with flexible rings instead of 
pistons or plungers, and flexible discs or plates for vaives. For ordinary lift 
pumps a tube is formed, the upper part of which ig expanded into acup shape, 
and has a flange at the top. Upon this tube another cup, having a corre- 
sponding flange, is fastened. In the upper part of the lower tube, and in a 
recess just below the cup, a horizontal plate, perforated with holes, is d, 
which forms the seat of a flexible valve ; a bar is fitted, having a perforation 
through it of sufficient length and depth to allow a disc of flexible material 
to be passed through it, which disc, being held down by the bar, but allowed 
to bend up on each side of it, forms a watertight valve opening upwards, 














Class 6.—FIRE-ARMS,. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 

plements of War or for Coast Defence, Gun Carriages, dc. 
2359. W. F. M. Green, Sunbury, “ Loading guns.” — Dated 28th July, 1868. 

The object of this invention is to perform by machinery the operations of 

ramming home the charges of muzzle-loading big guns, cannons, and other 
ordnance, and spunging them out; this is effected by the substitution of a 
spiral spring or compound springs, or other arrangement, having an equivalent 

rty of expansion and contraction for the ramrod or other means as 
ordinarily adopted,—Not proceeded with. 





Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, » Spaaiiny, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

2349. J. A. Hoee, Edinburgh “‘ Lamps.”’—Dated 27th July, 1868. 
This lamp is constructed as follows:- Two tubes are employed, on the 
“ Bunsen” lamp principle, one of which is of smaller diameter than the other; 
the smaller tube is placed within the larger tube, one of the tubes is placed in 
communciation with condensed gas or air, or a mixture of both. The mixture 
of gas and air is passed through a perforated plate of platina or a tissue of 
platina wire gauze, by which it is divided into numerous small jets. The 
minute jets pass through the interstices of the platina, and are ignited. The 
metal soon becomes incandescent, the supply of air being duly regulated, com- 
bustiop is made perfect, flame disappears, and the platina or metal becomes a 
surface of intense light. Sometimes, stead of using a mixture of gas and air, 
P d or d d gas may be used by itself, and air at the ordinary 
ure. Sometimes the gas and air may be heated before being burnt to 
obtain a maximum effect, 


Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

2362. E. S. Stzanz, Barking, *‘ Soap.” —Dated 28th July, 1868. 

In order to mapufacture one ton of soap, the patentee boils from 1 to 2 cwt. 
of oil, grease, or fatty substances, with 2, 3, or 4 cwt. of caustic soda lees, for 
one, two, or three hours, to which is added separately 8, 10, or 12 cwt. of lime 
water, from 2 to 3 cwt. of soda crystals, 2 to 3 cwt. of silicate of soda, from 1 
to 2 cwt. of common salt or salt cake, and } cwt. nitre cake. The matters are 
boiled together for a quarter or half an hour, lime water being added as the 
bo: P ds to comp for evaporation, and the mixture is then framed 
and crutched until it sets. By combining materials in the above-mentioned 
manner a soap may be produced of equal quality to that at present requiring 
twice the quantity of goods or fatty substances. In order to give wear to the soap 
there is added thereto during the above process any suitable proportion of animal 
matter, such as horn or bone dust, integuments of animals, or ground cereals, 
pulped vegetables, or other suitable substance.— Not proceeded with, 

2356. F. Lamas, A. C. Sremny, and J. Fo S i 
Kon te atin July, i Forprep, Rotherhithe, “ Treating 

quantity of oils, fats, or wax is placed in a suitable vessel, and about ten 
per cent, of fuller’s earth in a finely divided state mixed therewith. These 
are then stirred well together for about thirty minutes, at the same time raising 
the temperature of the mixture gradually, and maintain’ it about 200 deg. 

Fah. ; it is then allowed to settle, and the oil being drawn off into another vessel, 

is there treated in the same manner, with a further ten per cent. of the fuller's 

. This operation may be repeated until a suffici leaching and purifica- 
tion has been effected, when the oil may be filtered or left to repose in tanks till 
it becomes bright and fit for use. In the case of some substances, such as lin- 

seed or oil, where a treatment with sulphuric acid can be used, as a 

peels fmm treatment with that acid is made. The 

acid and impurities are wed to settle down, and the supernatant oil is drawn 

Off into a separate vessel before the addition of the fuller’s earth. 
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2440. H. A, Bonnevi.xez, Paris, “ meat.” — August, 1868 
The meat is first deprived of its marrow bones, and then wiped and 
in linen, so as to do away with the blood and and in order to 


the albuminous substances, it is heated in an apparatus 
a double lorated bottom, on which the bits of meat are placed, and 
underneath which water is made to boil. Semnstianes eo paltaes Seas 


1968. 
This invention consists in an 


arrangement of metallic bars of dissimilar 

pees, 00 Rertinges tagetoas 90 So Seruemnat) 9 Tear Saapest, 7S praees exe 
—— without cloths Oe ee wees in the 
of the voltaic pile, without caustic acids as in gal- 

vanic » These several bars are made of two or more and fixed 
ina ali ; a8 for example, one bar of zinc or zinc magne- 
sium is soldered at its ends to the next bar as its fellow, which bar may be of 
pair is insulated from the next 


g 


be 5m Ses, Gian, come ~ b, and through the whole series 
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2282. W. H. and A. M. Bates and H, Fautxwer, Leicester, “‘ Flexible tube.” 
—Dated 20th July, 1868. 

The patentees make use of a core of india-rubber, which is capable of being 
stretched or extended longitudinally, so that by reducing its diameter it may 
be more easily withdrawn from the interior of the tube when the latter is 
finished than the cores now employed in the manufacture of tubular articles. 
Upon a core thus made a tube is formed in the ordinary way either of sheet 
rubber or of compound or of rubber cloth, and this constitutes the lining of the 
improved tube or hose. The covered core is then placed in a braiding 
machine supplied with any suitable number of threads or wires, according to 
the intended diameter of the tube, and these threads are braided round the 
core in the well-known manner, but very tightly. The core, as it travels 
forward to the braiding threads, must be coated or payed over with solution 
in which the braiding threads will imbed themselves as the braiding opera- 
tion proceeds. 


a, a Eeaeeen, Worcester, ‘‘ Screening and washing coal.”"—Dated 20th 

b , 

This invention relates to an improved means of separating the coal from 
bats. An inclined screen or form is constructed, the surface of which is 
divided. The lower edge of each portion into which the screen is thus 
divided is situated somewhat higher than the top edge of the pomen next 
below it. The screen is thus e to have astep-like figure. Between the 
bottom edge of one step and the top edge of the next below it an open space is 
left of sufficient width to Jet the bats and other impurities fall h. The 
coal to be treated is put on the top of the screen, which is set at such an 
angle that the coal descends thereon. The pieces of coal acquire, in 
descending, such a momentum that they are carried on to the top of the 
second step. The bats being flat and specifically heavier than the coal, there 
is greater friction between them and the scrcen, and on reaching the edge of 
the first ~ they fall through the ig there, and are thus from 
the coal. hen the bats approximate in density and size to the lumps of coal 
a transverse bar is fitted to the second step, which arrests the motion of any 
bats that may not have fallen through the opening, and prevents them 
acquiring sufficient momentum to carry them over the opening at the bottom 
of the second step on to the third step. ang ones number of steps with 
openings between them may be employed. The bats are afterwards washed, 
and dirt that has fallen through the openings in the screen, in order to 
separate any coal that may adhere to or have fallen through with them. 

2288. F. Wannex, Birmingham, ‘ Heating water.” —Dated 21st July, 1868. 

This invention consists, First, of the hollow ring which forms the base of the 
apparatus, in which ring an opening is made for the inward flow of the 
water. This ring is fitted with any number of tubes so arranged as that they 
shall converge into a centre and connect with another ring or chamber above. In 
the upper ring or chamber an opening is made for the outlet or flow of the 
heated water through a tube attached thereto. Secondly, a stove or casting of 
metal is constructea and lined with fine bricks or other suitable material; a 
space is left where necessary between the one which constitutes the fire 

ber. This chamber is made sufficiently large to allow of the boiler or 
heater being suspended or fixed therein, — Not proceeded with. 
2290. J. M. Hecron, Dorset, ‘‘ Fusee boxes." — Dated 2'\st July, \868. 

According to this invention the boxes are formed with a sliding or opening 
side which, when opened, allows the inner mechanism te be adjusted and the 
box to be supplied with fusees. It also has a sliding or opening end, which, 
when pushed aside, allows the fusee to protrude from the box in obedience to 
the action of the mechanism. Atone end of the box is pivoted a hollow 
drum provided with a coil spring, and to this drum is attached a cord which 
passes round a 4 at}the opposite end of the box, and is then attached to a 
cross bar, which can slide up and down the box in slots or guides provided for 
the purpose. When the box is to be filled, the sliding or opening side is re- 
moved, and the cross bar is drawn to the end of the box and there held by a 
catch or other suitable contrivance. The fusees are then laid in the box with 
the heads and splints alternately pointing to each side, the ends of the splints 
being inserted into the slots until a layer of is placed from the cross 
piece above mentioned to the sliding or img end of the box. Then the 
sliding or opening side is closed, the catch being at the same time released. 
The spring in the drum, which is now coiled, acts on the drum and puts a 
tension on the cord, tending to draw the cross bar to the end of the box and 
pushing the fusees before it. 

a =. Hamitton, Dublin, “ Dovetailing machine.” — Dated 22nd 

According to the invention the principle of the machine is this: A disc 
carrying a circular saw is mounted upon an axle capable of reciprocating as 
it rotates in its bearings. ‘The movement of this disc is so governed that the 
saw shall always be in a vertical plane, and by its sweep cut away the mate- 
rial offered to it in atriangular form. The mounting of the dise is upon the 
principle of a universal joint, the inner member of which is free to turn upon 
a pin passing through the axle, whilst the disc or outer member is free to turn 
upon a like pin ing through the inner member. These pins are at right 
angles to each other, but in the same plane. The disc, and with it the saw, is 
thus free to move in every direction ; but a rim or strap working on the cir- 
cumference or side of the disc maintains them always in a vertical plane 
either by turning upon two pivots provided in the frame, one above and the 
other below the saw, or by working in a horizontal slot at the back of the saw. 
When the material is passed up the front of the saw vertically, a tail will be 
cut. When the material is advanced endwise or horizontally upon the saw, 
the interval between two pins will be cut, the circular effect of the saw being 
rectified by a small vertical movement of the feeding table. 

2300. C. F. Waupo, Cheapside, “ Raising water.”——A communication.—Dated 
22nd July. 1868. 

This invention consists in obtaining vacuum by the sudden condensation of 
steam, by which means an instantaneous vacuum of far greater comparative 
proportions is obtained than usual, into which the water or fluid almost as 
instantaneously is drawn and is then expelled therefrom simply by the force 
of steam pressure directly applied, so that by the alternate application of the 
suction power of a vacuum caused by the condensation of steam in a vacuum 
chamber whereby such chamber is caused to be filled with water or fluid, and 
the direct application of the power of steam pressure to the water or fluid to 
expel it ‘therefrom, the water or fluid is transferred from one elevation or 
place to another.— Wot with, 

2304. T. A. Warp and H. Wuats, Newington-causeway, ** Racket-bats.”— 
Dated 22nd July, 1868. i 

In this invention the hoop of the racket-bat is made of cane instead of ash, 
asnow used, with a piece of hard wood glued down the centre of the handle 
a ae solidity. The bat is strung with gutin the usual way.—Wot pro- 

with, 








2309. W. Dennis, Aldermanbury, “ Letter-boxes.”—Dated 22nd July, 1868, 

This invention consists in constructing the box with or without a fan-wheel 
at the aperture, and dividing the box at about the centre thereof with two 
pieces of metal of a form, somewhat similar to the letter V, and 
either with or without a flap joint near the point thereof ; the flap joint may be 
shut by a hinge, and made to balance and close of itself after a letter in its 
descent has pushed it open and passed through into the bottom of the box. In 
constructing letter pillars ing to this i tion, a bag is employed having 
iron rims similar to a travelling bag, and fitted with one or more spring locks, 
The pillar is fitted with two doors; upon opening the first or outer door a handle 
must be pulled before the inner door can be opened ; this handle is fixed upon 
a metal rod formed with a projection at the end which pulls the two rims of 
the bag together so as to lock the bag; this movement serves to release 
the lock of the inner door so that it can be opened and the bag with the letters 
taken out and locked. A key is to be kept at the chief office for opening the 
bag.—Not proceeded with. 

2314. P. Pearson, Leeds, ‘* Cocoa.” —Dated 23rd July, 1868, 

The patentee takes one pint of strong liquid extract of cocoa nuts or nibs 
obtained by decoction, infusion, or other known means, and adds thereto about 
one quarter of a pound (more or less as desired) of cocoa, from which the fatty 
matter has bese whally co in pest pesviouny exgeoass or oxteeetse, ena shen 
add (if desired) any suitable flav matter, such as vanilla for instance, 
and also a aw of al or other poms By these 
means a concen essence or preparation of cocoa is in a liquid 
or semi-liquid form, and which is always ready for instant-use. 








the meat without heat. In this case it is besprinkled with p 
slipere by means of a seve, i the of about one-three-hi th 
of Eo the mest, after which it is covered over with a layer of olive 

of a brush, and then placed in bags and pressed, to render it firm 
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keeps 
other clocks or timekeepers at a dist: therefrom, by means of a current of 
electricity which is caused to pass during the last few seconds of each hour 
(or at any convenient time) from the motor or regulator to the uther clocks, 
detaching the motion work of the hands from the going mechanism, and un- 
locking the fly of a special movement which sets the hour, minute, and 
hands backwards or forwards to the exact time required, holding them in 
that position until the moment that the motor or regulator indicates the pre- 
cise completion of the time, when the latter breaks electrical contact, unlock- 
all the hands of the other clocks simultaneously, and throwing them 
instantly into gear with the going mechanism, so that the starting of all the 
clocks at the time required shail be synchronous, and in perfect accordance 
with the time indicated by the motor or regulator clock. The arrangement of 
mechanism employed for effecting this object is as follows :—The motor or 
reguiator clock is provided with a pin or cam on the minute wheel, which, 
during the last five seconds in each hour, presses on a spring lever, and thus 
makes and maintains electrical contact with a battery connected therewith, 
and with a special ‘‘line wire” connected with ali the clocks to be regu- 
lated, and thereby excites a magnet connected with each clock to be regu- 
lated, causing the magnet to attract its armature. The movement of the arma- 
ture raises a jever and releases a ‘‘ fly,” allowing the special setting mechanism 
to come into operati This hanism or train, firsty, disconnects the dial 
wheels and hands from the driving mechanism of the clock by throwing a 
clutch movement out of gear, and then sets the hands to the exact time 
required. The setting mechanism may be either actuated by a ays om | 
or weight, or it may be connected to and driven by the ordinary main drivin 
spring or weight which keeps the pendulum in motion, The minute hand 
set by means of a pin on its wheel falling into a stot or notch in a lever which 
is actuated by the fly, and which notch corresponds with the proper position 
of the hand on the completion of each hour, the said lever pressing on the pin, 
and thus turning the minute wheel and hand either backwards or forwards 
until the pin falis into the notch, according as the clock is late or fast. The 
secon: and is set by means of a lever acting on a heart wheel or cam, so as 
to turn the latter till a small friction roller on the lever falls into the notch of 
the wheel or cam, when the second hand be arrested at the proper point. 
The instant that the termination of the hour is registered on the motor or 
regulator clock it breaks electrical contact by its cam passing off the end of the 
spring lever. At the same instant all the armatures fall from their magnets, 
locking the “‘ fly” of each clock, and throwing the dial wheels into gear with 
the driving mechanism of the clock, and thus al! the clocks indicate the next 
period of time simultaneously with the motor clock. 
seas = © Goes, Chancery-lane, London, ‘‘ Separating metals.” —Dated 25th 
ly, 1868. 

This invention consists when the argentiferous alloy has been obtained by 
“ Parkes” ess in the separation of silver from lead by zinc, in submitting 
the alloy to successive liquidation sses, so as to remove thereform the 
greater portion of the lead combined therewith. This product broken up into 
small fragments, and mixed with its own weight of litharge, is thrown on to 
the bed of a reverberatory furnace. Tue bed of this furnace rests upon two 
cast iron plates, made to incline towards each other in the centre. The alloy 
having been char, into the furnace, it is covered with a small quantity of 
litharage, and it is heated to a dark red heat. The reactions then commence; 
one portion of the litharge is soon reduced by the zinc, which is transformed 
into oxide, which remains floating in the molten mass, while the lead produced 
absorbs all the silver, and is caused to run off through an outlet passage into a 
receptacle, placed outside the furnace to receive it. 
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BIRMINGHAM AT WORK. 
(From our own Correspondent.) 

THE manufacture of wrought or forged nails is one of the oldest 
crafts in the Midlands, and although authentic records of its 
earlier history are wanting, there can be little doubt that it 
flouri in Queen Elizabeth’s time, when the fabrication of 
hardware in Birmingham and the surrounding district first began 
to develope. Halesowen and Dudley were perhaps the great 
“centres” of the trade up to the middle of the last ceutury, since 
which time it has been more widely distributed, and it now con- 
stitutes the “staple” of the following localities, in addition to 
the two named, viz., Sedgely, Gornal, Coseley, Womborne, 
Wordsley, Rowley, Netherton, Cradley, Lye Waste, Oldswinford, 
Stourbridge, Bromsgrove, Northfield, Harborne, Tipton, Oldbury, 
Darlaston, Pelsall, Burntwood, and Westbromwich. 

A feature of nail-forging, which distinguishes the craft from 
most others in this district, is that the workpeople are nearly all 
employed at their own homes as “‘ outworkers” for the factors. 
Most of the cottages'in the localities named have small smithies 
attached to them, in which the nailers, assisted by their wives and 
children, pursue what bas been ironically called “‘ the ungentle 
craft.” The nailer pays on an average 2s. 6d. per week for his 
cottage and smithy, and he has to provide himself with the 
necessary tools, The latter are few and simple enough. A small 
ge of hardened steel driven into a cast iron block constitutes 

is anvil, the head of which is not much larger than the 
face of the hammer. Each nailer, with his family, making 
only one description of nail all the year round, only one 
heading-tool is required to each hammer. Every square foot of 
8 in and about the forge, Mr. Burritt tells us, is utilised. If 

e nailer and his wife or daughter are the only members of his 
family to use it, he often lets one or two ‘‘s ” to his neigh- 
bours for 8d. each per week. That is, for this rate of rentage he 
lets a neighbour heat his rod in the same fire and make nails on the 
other side of the forge. I have seen four girls of about sixteen 
years of age standing around the same forge at once, each with her 
rod in the fire. The coal used must be lighter and more smokeless 
than the common sea-coal, which is apt to form a crust over the 
fire, thereby preventing the admission of small rods, They there- 
fore use a kind of coke, called breese, worth 6d. to 7d. per sack of 
three bushels. 

The nailmaster, or factor, is practically the employer of the 
nailer, although exercising, of course, no control over the latter, 
compared with the surveillance exercised by oars in —- 
factories. Mr. Ephraim Ball, who has been engaged in the e 
for many years, aptly describes the modus operandi of the nail 
factor, On ing busi he opens a warehouse in one 
of the nailing villages, but to carry on a Jarge trade in all deserip- 
tions of hammered nails he must have supp! tary h 
in various parts of the district. At each of these warehouses, on 
certain days of the week, nail-rod iron is delivered to the nailmaker 
sufficient for him and his family to work up in a week, and at the 
expiration of that time he is expected to return the iron made into 
nails, when he receives a further supply. The length, thickness, 
shape, &c., of hand-made nails are very numerous, and in nearly 
every district a different class of nails is manufactured. Those, 
for example, made in the districts around Dudley are not made in 
the neighbourhood of Bromsgrove. Among the leading desori; 
tions of wrought nails are—Tea-chest nails, horse nails, s ste nails, 
mule nails, hob nails, and gate nails. The ber of 
in this district in 1830 was over 50,000, but at the present time 
not more than 20,000 are employed. The cause of this diminution 
is readily explained, , : 

Up to the date named (1830) all nails were either hammered or 
cast, and the demand for the former description es ly was 
something prodigious. The Government contracts for the Ad- 
miralty alone averaged 600 tons of nails per annum, and the 
London Dock Company and the East India Dock Company each 
sent into this district orders for large quantities of tea-chest nails, 
The demand from the United States and Canada was likewise very 
considerable. Almost the whole of these sources of demand are 











now practically closed to the wrought nail trade. 

About the cane 1830 commenced the manufacture of nails by 
, the effect of which has naturally been disastrous to the 

and the industry has ever since been steadily 

early as the year it was found necessary to 
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reduce the rate of nailers’ wages, at that time over the average of 
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artisan’s earnings in the district. one iep- mes nenntotet 
was accele 


mainly by the machine-nail competition, but perhaps - 
spied in sens by the rivalry of hand-made nailers in 
Belgium who sold t productions at astonishingly low prices. It 


was the germ of that formidable rivalry which the South Stafford- 
shire iron trade has since experienced from the “‘ Black Country ” 
of no ame In 1838 a second reduction took ewe he compe- 
tition from the quarters indicated became so inc ingly severe, 
that in 1842 a still greater ‘‘drop” was announced, to the 
consternation of the whole district, At this the nailers 
showed a determined resistance. On the 25th of April a 
rising of 20,000 nailers took place to protest against the proposed 
reduction, and to condemn the obnoxious truck system, which 
even at that time was prevalent in the trade. A monster meeting 
was held in the open air. The mob marched to Dudley, taking 
with them as prisoners several nail factors, who, having o! 
had been seized by main force, and dragged along amid the jeers of 
the infuriated multitude. The military was called out. The 
Riot Act was read. Yet a monster demonstration was held, and 
the crowds were with difficulty dispersed. Mr. Ball informs us, as 
a fact worthy of notice, that the men grossly ill-treated some of 
the best money-paying masters in the trade; and for this treatment 
they paid a heavy penalty, The trade was left to take its course. 
No meeting of masters to regulate wages took place for some time, 
an‘l reductions of wages were made in two years of 20 per cent. to 
30 per cent. 

Since that period the history of the wrought nail trade has been 
a monotonous chronicle of strikes and disputations, and wages are 
now reduced to the lowest ebb, At the best of times the average 
weekly earnings of « nailmaker are not more than 12s, to 16s. per 
week, and there are many who only earn 10s, Women’s wages 
average 7s, 6d., and children’s 4s, 








THE TRON, COAL, AND GEr%F:% TRADES 
OF BIRMINGHAM, WOLVERH: “270N, AND 
OTHER DISTRICTS. 


( From our own Correspondent. } 


ON ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: Less Doing 
Generally in Finished Iron —THE NORTHERN OF EUROPE 
TRADE: Opinions upon it—AMERICAN TRADE: Visit to that 
Country —Home Trabe: Remarks—Pia Inon: Prices Firm- - 
Coat: Large Get—Ming AGeEytTs’ Association: Changes— 
MINING IN WARWICKSHIRE—HARDWARES: More Doing in 
Engineering Establishments -BOARD OF TRADE RetuRNS: Jn- 
crease in Iron. 

No improvement in the demand for iron made in this district can 

be reported this week. 

Alike in Birmingham yesterday (Thursday), and in Wolver- 
hampton the day before, the absence of inquiries on account of 
the North of Europe trade was much discussed. Those firms 
who have received no information tending to show that some iron, 
which was rolled for export at the close of last autumn, was 
ordered to be kept in the port of embarkation, awaiting the 
announcement of the new Russian tariff, to be admitted under the 
reduced rates this spring, are disposed to interpret the backward 
state of those markets by the fact that the ports were kept open 
by the mildness of the weather a much longer time last year than 
usual. These believe that the month gained then is being lost 
now, It is no doubt true that the mills were occupied upon 
North of Europe orders last season during several weeks 
after the period at which such work ceases, as a rule; but 
it is also true that there are large quantities of iron made last year 
lying in Hull even at this date waiting shipment this spring. Un- 
happily, too, there are heavy stocks in merchants’ hands through- 
out that country. The truth is, that those markets, like most 
others, are being overdone, That useful middleman, the agent, is 
not only ubiquitous, he is without number. Information to hand 
only this week, from private sources, intimates that whilst not long 
ago only a few ‘*ironmen” were to be found in the leading Musco- 
vite and Russian Poland trade centres, almost an Exchange is now 
required for their accommodation in Poland alone. 

United States accounts are not cheering. They speak of the 
quiet trade and of the vigorous efforts which makers there are put- 
ting forth to meet the requirements of consumers, as well of steel 
as of iron; and men in trade here who have just returned from a 
business tour of the northern and of the southern portions of the 
country testify not only to the vastness of the mineral resources of 
America, but also to the very excellent quality of the goods pro- 
duced from native materials, 

For South America there is still a fair demand, especially for 
roofing purposes; but wherever a large quantity is required the 
deliveries are made to extend over a long peri 

The home markets are quiet, and more so in the manufacturing 
than in the agricultural districts. The London and Manchester 
trade is slow. Most of the iron going to London is for shipment ; 
and the chief consuming yards of the Manchester district are 
without animation, The reports thence give little reason to in- 
dulge hope of a conspicuous amendment till there shall have been 
a good cotton crop again. A sympathy, almost amounting to sen- 
sitiveness, exists between the trade of this part of the kingdom and 
that of the cctton districts. The prospects of a heartiness of de- 
mand for such goods as, barter plates, and other descriptions of 
best iron, are not, therefore, very cheering. Nevertheless there 
are indications of less inactivity at the leading consuming establish- 
ments here ; and, inasmuch as in a time of average le we have 
a consumption of over 5000 tons of finished iron a week at our own 
doors, there is no room for despondency. 

Prices of finished iron of most sorts are kept low for want of 
trade. Ratesare, as is customary, firmest where the best qualiti 





France, Spain and the Canaries, the United 


sheets, and boiler plates was to Russia, Prussia, the Hanse Towns, 
tish North America, Australia, and other countries 


all sorts the 
France, the United States, Australia, and other countries; and the 
decrease was to Spain and the Canaries, British North America, 
i in South Africa, and British India. The 
unwrought steel was to France, the United States, and 
other countries; there was no decrease in this article to any country. 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Tue Inon TravE: Large Shipment of Rails at the Local Ports: 
Considerable Increase Anticipated in the E. : The Rai! 
Mills at the Leading £ ishments Fully Employed : Sufficient 
Orders at Some of the Works to Keep the Mills Fairly Employed 
Througheut the Year: Prices Firmly Adhered to: Anticipations 
of the Trade Speedily Attaining its Former Prosperous Position ; 
Home Buyers Entering into Transactions with Caution: Fresh 
Engagements with New York Buyers for Early, Delivery : Pro- 
bability of the Late Russian Contract in the Market having been 
Secured by South Wales Makers: Few Inquiries for Plates: In- 
creased Demand for Tin Bars—TueE Pic Inon TRaDE: THE TIN 
PLATE TRADE. 

CONSIDERABLE quantities of rails are now being shipped at the 

local ports, chiefly for the United States, British America, and 

Peru ; and should the weather continue fine the —- during the 

nt month will unquestionably show a considerable increase. 
he rail mills at the leading establishments continue fully em- 

a ag the execution of orders for Russia, British India, Peru, 
orto Caballos, British America, New York, and New Orleans ; 

and the reports which have this week come to hand from some of 
the works make the gratifying announcement that there are 
sufficient orders now on the books to keep the mills fairly employed 
throughout the whole of the yéar. The steadily increasing demand 
for rails enables makers to adhere firmly to list prices, and there 
is a prospect of an advance taking place before the close 
of the spring season. Makers in this. district have this 
year been fortunate in securing several large contracts, and 
as there is something like animation being evinced in the market, 
they are now sanguine of the trade speedily attaining the pros- 
perous position it held previous to the depression which set in in 
1867. ‘Home buyers have not as yet entered into many heavy en- 
gagements, and it is evident that they will for some little time to 
come purchase with a considerable degree of caution, the contracts 
now in the market corroborating this opinion. Fresh engagements 
have just been entered into with New York buyers for early de- 
livery in the spring ; and although the proposed convention for the 
settlement of the Alabama claims is likely to be refused by the 
United States, it is not supposed that it will in any way interfere 
with cial tr tions, but that the present activity will 
continue to prevail for some months tocome. The shipbrokers at 
the local ports have just been offered a contract to convey 30,000 
tons of rails to Russian markets during the season just commenced ; 
and as there was a contract lately in the market for that quantity 
of rails for Russian lines, it is believed that the makers in this dis- 
trict have been successful in securing the same. There are but 
few inquiries for plates, but an improvement in this branch of the 
trade is looked forward to. There is a steadily increasing demand 
for tin bars, and prices have a tendency to advance. The demand 
for pig iron of the best brands continues steady, and prices 
remain firm. 

The tin-plate mills in the district are fully employed, orders 
coming to hand with something like regularity, and there is every 
prospect of prices improving. 

The steam coal trade is now in a fair way to recover its former 
position of activity and vigour, the favourable change which 
recently set in in the weather having enabled a large fleet of vessels 
to arrive at the local ports, where numerous orders have been de- 
layed by the late gales and the scarcity of shi Large quantities 
are now being sbi; principally to the mail packet stations, but 
in transactions East it cannot be said that anything like 
activity prevails. The settlement of affairs between Turkey and 
Greece has caused a falling off in the demand from some of the 
Mediterranean ports, and has been the means of causing a reduc- 
tion in shipping rates. In anticipation of a speedy increase in the 
demand, rather heavy shipments are being made to the South of 
France and the Levant, and to the Spanish markets an average 

uantity is being sent, There is a better demand for house 

than for several weeks pas 
At the half-yearly meeting of the Cardiff Gaslight and Coke 

Company, held at the Company’s Offices, Cardiff, a dividend at the 

rate of 10 per cent. on the old shares, and 8 per cent. on the new 

shares, was declared, payable on the 25th inst. 

Works for the manufacture of charcoal bars are about to be 
erected at Pontnewydd, and, when completed, will afford employ- 
ment for a considerable number of hands. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LivERPOOL: Mersey Docks and Harbour Board: National Steam- 
ship Company (Limited): The Proposed Tunnel under the 
Mersey—Lasour In SovuTH YORKSHIRE—TRADE IN LANOA- 
SHIRE: Lancashire and Yorkshire Railway—State or TRADE: 

: Sheffield: South Yorkshire—Inoy TrapEe: Locomotive 














are rolled. I have heard this week of rates as low as £9 5s. for 
plates having been accepted in South Staffordshire. That, how- 
ever, is a price 15s. below what makers who are jealous of their fame 
for quality will take. It should be added, that where the low prices 
are accepted there the time worked is not longer than where the 
“list” is adhered to with tolerable closeness. 

Pig iron is not selling ; but the orders in hand by first class firms, 
both in and out of the district are so good, that such makers are 
not pressing for orders. If, however, the market should be as 
spiritless at the preliminary meeting three weeks hence as it is now, 
prices will show some wavering. 

Coal is slightly less quiet at the land sale pits, owing to the past 
few days of cool weather, but at the furnace works collieries there 
is very little demand, and prices are in favour of consumers. 

Mining in the Warwickshire district, and in the neighbourhood 
of Coventry in particular, is being pushed forward by one firm of 
ironmasters in South Staffordshire with much spirit, and every 
encouragement as to the resources of the locality alike in stone 
and in fuel. 

The hardware trades have not improved in the week, in other 
than the railway plant, the bridge building, and the best machine- 
making branches. At the leading establishments of this class there 
is slightly more activity. 

_ The Board of Trade returns for December, just out, show a con- 
siderable increase in all kinds of iron, the value being £1,209,469 
against £945,841 in 1867. 

The increase in the exports of pig and puddled iron was to 
Prussia, Holland, France, and other countries (which, as usual, are 
not specified); and the decrease was to the United States, The 

bar, aye ig and rod iron was 

olland, Turkey, nited 
British India, A 


R ls on the North-Eastern Railway—Mr. Sinciair, C.E., 
AND THE GREAT EASTERN RarLwAY—LANCASHIRE AND YORK- 
SHIRE Raitway : Hi wike and Thornhill Extension. 
Ar the last sitting of the Mersey Docks and Harbour Board it was 
stated that the revenue of the board had increased £155,000 during 
the last five — £374,000 during the last ten years, and £548,000 
during the fteen Tse a Favourable p has been re- 
ported to a meeting in Liverpool of the National Steamship Com- 
pany (Limited.) It was stated that the company’s boiler fund now 
stood at £27,000, which was ample for all possible payments for 
new boilers for the steamers for the next five or six years. It was 
also intimated that the directors had it i: contemplation to let a 
contract for building a new steamer for the company. The bill 
now before Parliament, and mainly promoted by the Great 
Northern, the Manchester, Sheffield, and Lincolnshire, and the 
Midland Railway Company, for connecting the Birkenhead Railway 
with Li by means of a tunnel under the Mersey, 
is likely to meet with a determined tion from various incor- 
rated bodies. The bill is acti supported by the Great 
estern Railway Company, while it is opposed by the London and 
North-Western Railway pana 
It is expected that the Sou orkshire Colliery Association will 
shortly become the scene of a serious struggle between the coal 
owners on the one hand, and the South Yorkshire Miners’ Asso- 
ciation on the other, The tors of the Chapeltown collieries, 
a few miles from 8 ve served about 800 or 900 men 
The cause of this notice has not 
” been stated. he so eas 
n consequence of the depressed state le in some parts of 
the Lancashire and Yorkshire Railway Company is 
putting some of its men engaged in the goods department upon 








.706 on the — and renewal of its locomotives, as compared 
with £228,196 in 1867, — 

A claim of Mr. Sinclair, late engineer of the Great Eastern Rail- 
way Company for £47,000 has been referred to arbitration with 
the consent of the railway company. Mr. Sinclair was for several 
in-chief to the Great Eastern Railway, and his claim 
relates to services rendered in that capacity. : 

It has been decided by the directors of the Lancashire and York- 
shire Railway Company that the company’s new branch line 
between Heckmondwike and Thornhill shall be opened for traffic 
on the 1st of April, and not on the 1st of March, as originally con- 
templated. 
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BREAKFAST—A SUCCESSFUL EXPERIMENT.—The Civil Service 
Gazette has the following interesting remarks :—‘‘ There are very 
few simple articles of food which can boast so many valuable and 
important dietary properties as cocoa. While acting on the nerves 
as a gentle stimulant, it provides the body with some of the 
purest elements of eK oy the same time corrects and in- 

igorates the action of the digestive organs. The singular success 
which Mr. Epps attained by his homeopathic preparation of cocoa 
has never been surpassed by any ——. By a thorough 
knowledge of the natural laws which govern the operations of di- 
gestion and nutrition, and bya careful application of the fine pro- 
perties of well-selected cocoa, Mr. ys provided our b: 
tables with a delicately flavoured beverage which may save us 
many heavy doctors’ ”—[ApvtT.] 
_ THE MANUFACTURE OF WaTCHES AND CLocKs.—A most interest- 
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THE MARTINI-HENRY RIFLE. 

Tr will be remembered by every one interested in the 

selection of our new military riflethat the Special Committee 

Breech-loading Rifles was originally appointed to award 

a offered by the Secretary of State tor War for the 

military arm and for the best ammunition submitted 

in accordance with an advertisement dated October 22nd, 

1866, This advertisement laid down a number of condi- 

tions to which the submitted arms and ammunition were 
required strictly to conform. 
Consequentlythe Committee 
were, to a certain extent, 


‘bin. bore to consideration. Aion therefore, that 
Snider rifles of this bore, made at Enfield, should be tried 
uae S bees wero all ited with fetetchangestle 

so pre’ |, were with in eable 
breech m: 8 supplied eA Henry, with the ex- 
ception of the ‘Sin. Enfield, which had a Snider breech, 
and the Westley Richards, which was tested, at the owner’s 








of the ‘577 bore, but the traj of the H “45 bore 
m loom tne tun of ellie oF 
distances. 


all 
During the first competition the Henry rifle had shown 
many excellent qualities, and the shooting was, as a rule, 
) , being marred only by occasional strip 
shots which appear to have been due to fouling. Mr. 
Henry, believing that the ammunition was at fault, sub- 
stituted pure beeswax for the combination of beeswax and 
| tallow, and a bullet hardened with tin for one of pure lead. 
This ammunition, which is 
l the one adopted under the 
name of the “Boxer- 











a in their selection <SESS Henry,” is shown full-size 
of what might to them ap- —SSSS8 > in our fengraving, from 
pear the most efficient Ss SSS => SSS SS SSS SSS which it will also be seen 
. ~ = ~ ~ ~ Ses . e 
‘weapon; and as, of course, SSS SSSSSSSQ SSSaq9c that the lubricating wad is 
they had no power to allow SSS SSSSSSSSSSS::::|ayyu—&—ds laced in the cartridge be- 
Pagte ~ ~~ SSS SSNS P ridge 
any deviation whateverfrom SSVQSs7 RSS SS SSS tween thin discs of jute 
. ° ~~ > ~ ° 
the War-office stipulations, » SSS card, an improvement also 
many promising arms were SSS SSS SSS @ Ficl due to Mr. Henry. The 


excluded from the compe- SSSsss 
tition at its very outset, - 

These arms were, neverthe- 
less, carefully examined, and 
such as seemed sufficiently 
good to merit a further 
trial were set aside. Soon 
after this, it was decided by 
the Secretary of State for 
War that the present Com- 
mittee should so far extend 
their inquiries that they 
might be in a position to 
decide definitely what wea- 
pon they would recommend 
for adoption into the ser- 
vice. ey were row no 
longer bound by any con- 
ditionsnor — to yp 
particular principle; and as 
their copes labours had 
terminated with the award 
of the prizes, they were 
perfectly free to consider 
carefully the steps that 
should be taken for the 
carrying out of the object 
they had in view. It should 
here be remembered—and 


ES Sal 


cartridge-case is similar to 
that used in the service and 
known as the “Boxer” 
case, only of course of differ- 
ent dimensions. During 
the long trials in which this 
case played a prominent 


OE, part even when used with 
= SS SS ea 


vy powder charges, its 
good qualities were plainly 





apparent. There were very 
few miss tires, and the 
cases were never cut unless 
used in rifles the chamber- 











ing of which was unsuita- 
ble. The bullet is made 
from a composition of 
twelve parts of lead to one 
of tin, and is secured in the 
case by choking the latter 
into a single cannelure cut 
on the bullet in the ordinary 
manner, The question of 
cast or compressed bullets 
occupied the attention of the 
Committee, and a number 
of each was fired simulta- 
neously from Henry barrels 
with results, as regarded 


we regret to say some ill-feeling has been evinced on this | request, with his own breech mechanism and special am- | accuracy and non-fouling, equally good. 


point by interested persons—that the Committee were not 
in any way bound to a a system in its entirety, that is 
to say, they were not prohibited from making such addi- 
tion as they might consider advisable to any breech 
mechanism, or from combining the best parts of two or 
more systems into one superior whole, provided that the 
inventor of each portion so adopted received his share of 
credit, The duty of the committee was simply to select 
or recommend an arm which, to the best of their judg- 
ment, was most suited to the national want; and so long as 
they acted honourably in acknowledging any source of im- 
provement, so that the originator of that improvement 
thereby became entitled to remuneration, no fault could 
be found with the way in which they arrived at their de- 
termination. The Committee were at perfect liberty to 
invent an absolutely new gun, if by that course they be- 
lieved they could produce a weapon superior to any of 
those submitted to them, but if they comprised in that in- 
vention any portion of what had previously been invented 
they were of course bound to acknowledge it. 

The en ae trials, which had not long been con- 
cluded, had already plainly shown that in the manufacture 
of breech-loaders more attention had been paid to the 
design and construction of the breech mechanism than had 
been accorded to the shooting capabilities of the weapon. 


munition, 
We do not propose to enter into details of the trials ; 
they were very numerous and extended over a long period, 


Fic. 3. 








| 


Suffice it to say, that from a comparison of the shooting at 
the several ranges it was found that the Henry barrels | 





It was also quite evident that the system of closing the 
breech by any kind of mechanism did not 
affect the accuracy of the arm, provided a 
metal cartridge case of sufficient dimen- 
sions to contain a suitable charge were 
used. The Committee therefore decided 
that the question of rifling, diameter of 
bore, weight and description of bullet and 
charge, should be settled independently ; 
and having pronounced definitely on those 
points, the selection of a breech mechanism 
would be more easily made. This course 
‘was a wise one, and was chiefly prompted by 
the difficulty experienced in adequatel 
comparing various systems when oo | 
—_ was probably fired with a cartridge 

iffering in length from those used with 
the remainder. 

Numerous witnesses, all of whom 
were men who had given great attention 
to the subject of military arms, were then 
examined, and with this result. The 
majority of witnesses agreed in recom- 
— a *45in. bore with a solid bullet 
o grains, a chargeof eighty-five grains, 
and a central metalie cartrid . It 
was, therefore, decided that a calibre of 
*45in. should be adopted, that the length 
of the barrel should be 35in., and that its 
weight should be 4Ib. 6oz. The question 
of rifling was to be determined by compe- 
tition, and this was to be confined to those 
systems which had given the best results 
as muzzle-loaders, namely, those of Messrs. 
Henry, Rigby, Whitworth, Westley Ric- 
hards, Metford, Lancaster, and the En- 
field. Consequently a circular was sent 


ing barrels under the conditions ‘laid down, and 
one exception, in the case of Mr. Metford, who de- 


to these gentlemen requestingthem to assist the committee 
clined to have anything to do with the matter, the replies | 








were superior to all the others in accuracy, excepting at | 
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PEABODY SYSTEM. 


300 yards, at which distance the performance of all the 
rifles was nearly equal, the Enfield showing, perhaps, a 


slight superiority. 
"the tonjectory of the ‘bin. Enfield was mach below that 





Gi appeared to be perfectly safe, but on other 
Gj grounds they were put on one side. 
| \ The Martini and Henry guns were then 


ii! 


“ 


The Henry barrel, as most of our readers are doubtless 
aware, is rifled on the polygonal system. A section of the 
barrel shows a polygon of seven sides, and down each angle, 
formed by the intersection of the planes, runs a raised rib, 
If we imagine a circle described from the centre of the 
bore with such a radius that the planes shall form tangents 
to it, these ribs will also exactly touch this imaginary cir- 
cumference. Thus, the bullet fired from such a 1 will 
have fourteen bearing surfaces or points of contact. Mr. 


——— | Henry’s rifles, from which the above described ammunition 


| was fired, were similar in system to those sent in during 
the first competition, excepting that they had nine in place 
of seven grooves. But as the shooting of theseven grooved 
was found to be quite equal to that of the nine ved 
rifle, as the power of endurance of the former would, pro- 
bably, be much greater, and finally, as the cost of manu- 
facture would be somewhat, but very little, less, it was 
finally resolved to adopt the seven grooved rifling in pre- 
ference. 

We now turn our attention to the breech mechanism. 
The iong list of arms put by from the old competition for 
further examination was ultimately reduced to two—the 
Henry and the Martini. The former had gained the £600 
prize in the previous trials; and the latter, though supplied 
with very defective ammunition, had borne an excellent 
character for steadiness and endurance throughout. It was 

with considerable hesitation that breech 
mechanisms on the bolt system were se- 
lected for trial. The Committee put little 
or no faith in their immunity from acci- 
dental explosion, and they were soon to 
have a very practical proof of the sound- 
ness of their opinion in the blowing back 
of the breech of the Wilson gun when 
being fired by Lord Spencer. However, 
a number of them was tried with sensi- 
tive cartridges, that is to say, with cases 
loaded with coal-dust and fitted with ca 

and anvils so arranged that they would 
explode on very little provocation, These 
tests were crucial ones, the whole of the 
bolt guns tried, with the exception of the 
Carter and Edwards and the Kerr, failing 
under them. The two last-named guns 






put on trial. The former had been made 
, at Enfield, to save the time which must 
bhp. have elapsed before one could have been 
pre and forwarded from Switzerland, 
while Mr, H elected to make his at 
his own works. The pattern weapons were 
then put through a severe course of rough 
usage and exposure, together with long- 
continued firing, and the results were most 
satisfactory. The Martini was found to 
have been so little injured by a week’s ex- 
posure to rain and damp, coupled with 
the firing of 400 rounds from it during 
the same period, that Captain Mackinnon 
succeeded in firing twenty rounds in one 
minute and three seconds. : ; 

It then remained for the Committee to decide finally 
between the two systems. ‘In arriving at their conclu- 
sion they took into consideration several points — such 
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as safety, cost of manufacture, facility of manipulation, 
strength, and number of parts, As far as the first 
point was concerned, both systems seemed to be equally 
secure, while the cost of manufacture was slightly on the 
side of the Murtini. Both systems, of course, necessitated 
divided stocks, but it has been settled that no loss of 
strength accrues from this feature, and, if anything, the 
Henry would be rather weaker than the Martini — 
having a portion of the wood removed for the lock. In 
number of parts the Martini has the advantage, having 
only twenty-seven against forty-nine, Besides a greater 
number of separate pieces, the Henry arm has the dis- 
advantage of an extractor-plate soldered on to the barrel, 
Side-locks, too, are apt to become bound in the stock by 
damp, an objection which does not arise in the Martini, 
wherein the mechanism is contained between metal sides, 

As far as-manipulation is concerned, the absence of a 
separate motion for cocking gives a slight superiority to 
the Martini; and in the Henry there is an unfortunate 

ossibility of placing the cartridge in front of the extractor. 

aving due regard, therefore, to the respective claims of 
the two inventors, the Committee finally decided upon re- 
commending the Martini gun as a substitute for the 
Snider, at present in use. 

The breech mechanism, as adopted, we illustrate in our 
engraving, Figs. 1 and 2, from which it will be seen that it 
is extremely simple in construction. Fig. 1 shows the 
breech, closed with the striker down, and Fig. 2 the breech, 
open ready for loading, 

The breech-block A works om @ pin and contains the 
striker B, surrounded with its main-spring. This striker 
is confined in its chamber by the hollow screw C. The 
bottom of the breech-block is slotted to allow the end of 
the tumbler D to engage with the striker. The tumbler is 
mounted on the axis K, which is squared at the point of 
contact with the tumbler, so that as the tumbler is raised 
or depressed the axis moves with it and so alters the posi- 
tion of the indicator outside the lock, as shown in our 
smaller engravings. The hand lever G serves to open the 
breech and cock the piece. The former operation it per- 
forms by means of a short forked lever, not shown in the 
engraving, the arms of which take into recesses on each 
side of the breech-block. As the lever is pressed down, 
the breech-block is opened, and as it moves the tumbler is 
forced back, compressing the main-spring at the same time, 
till the nose of the trigger F and the tumbler reat 8 en- 
gage with it. The object of the tumbler rest is to relieve 
the trigger from the whole weight of the tumbler and 
main-spring. As the trigger is pressed, its first movement 
relieves the tumbler from its rest ; the whole weight of the 
spring is now on the trigger, and a further pressure releases 
it, The working of the extractor is easily understood from 
a glance at the engraving; but at the same time it will be 
well to remark that the Slave arm of the extractor is so 
shaped that the first impact of the breech-block with it 
serves to loosen the cartridge case in the chamber; then as 
it further descends, the motion of the extractor is more 
rapid, and the case is ejected clear of the gun. 

n the earlier patterns of the Martini system an indica- 
tor was provided at the back of the breech-block and in the 
upper part of stock, for showing whether the arm was 
cocked or not. This indicator was worked by the head of 
the striker, and as it was found to get out of order the 
indicator shown in our small engravings (Fig. 3) was sub- 
stituted. As we mentioned above, this last improvement 
is fixed on the end of the tumbler axis, and therefore 
shows exactly the position of the tumbler. In order to 
obviate any danger that might arise through carrying the 
arm loaded and cocked, the Committee added a safety bolt, 
also shown in Fig. 3, which engages with the tumbler rest 
and prevents its arg | moved by the trigger. Other minor 
improvements have been made, such as lightening the 
cleaning rod, and modifying the shape and position of the 


sight. 

St has frequently been said that the Martini is to a cer- 
tain extent a plagiarism of the Peabody system. This 
accusation is by no means merited, as a reference to our 
diagrams of the two systems will show. On comparing 
them it is at once apparent that there is a great difference 
in the position of the manipulating levers in the 
two "seam Tu the Peabody the short arm of the 
lever does not in the least aid to keep the breech closed 
during the time the gun is being fired, but this security has 
to be obtained by means of a combination of levers, 
springs, rollers, and screws, 1, 2, 3, 4, 4, 4, in all six pieces; 
whilst in the Martini gun all these extra appliances are 
suppressed, the downward pressure on the breech-block 
is taken up by the short arm of the- manipulating lever 
(not shown in our engraving), and transferred to the pin 
on which it is pivoted, rendering any supplementa’ 
mechanism for this purpose unnecessary, waa very muc 
simplifying the construction of the gun. 

We are very pleased to find that the selected arm has 
undergone the lengthened trials to which it has been sub- 
mitted with such satisfactory results. With regard to the 
rifling, it has been clearly demonstrated that continued 
firing had no appreciable effect on its durability, A gun 
was found to have its accuracy perfectly unimpaired after 
firing 3000 rounds, and the breech mechanism worked as 
well at the end of the firing as it did at the commencement. 
After firing 2100 rounds, the several parts were tested by 
gauges, ay | were found not to have given any way, or to 
show any signs of wear. We congratulate the Committee 
on their selection, and we hope that as the time comes 
when the Martini-Henry rifle shall come into extended 
use, they and the nation will not regret the choice. 





Tue addition of a thousandth part of cobalt or nickel is said to 
amake silver very bard—almost as hard as 
MxtHOD or Improvine Poor CoaL.—It is stated that a Swiss 
palseeasey bee Aissorered a means of communicating 
coal which in the valley of the Alps all the qualities 
of the best English coal. The process ae a 
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FOREIGN AND COLONIAL RAILWAYS. 


Tue Low Countries network of State lines now comprises 442} 
miles in operation. ne of the sections opened last year was that 
from Utrecht to Wardenburg, twenty-dive miles in length. In this 
section there occurs a great bridge constructed over the Leck at 
Culemborg ; this is the most considerable work of the kind which 
has been yet executed in Holland. The line now terminates at 
Wardenburg, near the Wahl, over which there is being constructed, 
near Bommel, another bridge, also of considerable importance, 
which will not be completed before 1870. A third bridge is also 
being constructed at present over the Meuse, near the Crévecceur 
fort, These two bridges will afford a passage for a line which, 
erossing Bois-le-Duc and Boxtel, in ranning towards Limbourg and 
Liége, will unite the provinces situated to the south of the various 
branches of the Rhine to the northern part of the Low Countries. 
The Dutch Government has still to complete 105 miles of line, and 
it put in adjudication last year the works of the great Moerdyck 
bridge, which will be nearly a mile and a quarter in length, and 
which will not be completed until 1871. The cost of this gigantic 
bridge is estimated at £1,000,000; MM. Gouin and Co, have the 
works on hand. The working of the Low Countries State railways 
has been entrusted toa private company which was formed in 1863. 
The working ig carried on on the following terms :—Out of the 
rough receipts the working company deducts a proportion ranging 
from 35 to 100 per cent., according to the amount obtained from 
working. After this deduction has been made, the remainder of 
the rough product is considered as net profit; and of this net profit 
one-fifth belongs to the company and the other four-fifths to the 
State, all the works of construction, including the station build- 
ings and the laying of the way, remain at the charge of the State, 
while the compan. enlerabie to angers rolling-stock and to 
maintain the lines over to it for er ag 

The Richmond and Danville Railroad—the by which Mr. 
Jefferson Davis fled from Richmond on the fall of the Southern 
Confederacy in April, 1865—is being put into a thorough state of 
repair. About 90,000 cross ties have been put on the line durin 
the past year, three miles of new rail have been laid down east o 
Powhatan station, and the track has been materially repaired on 
various other sections of the road. Large and costly Howe truss 
bridges, erected since the war over the James, Staunton, Roanoke, 
and Appomattox rivers, which had remained uncovered in conse- 
quence of the company’s limited resources, were last year put 
under cover and are now entirely protected. The depdts and fix- 
tures along the entire line south of Richmond have also been re- 
fitted and improved. The length of the main line between 
Richmond and Danville is 140} miles, and there are about twelve 
and a-half miles of small sidings. A proposition has been brought 
forward to give St. Louis a new southern railroad connection by 
building a line from St. James, near Rolla, on the south-west 
Pacific road, through Dent, Shannon, Texas, and Howell counties, 
in Missouri, thence by Cairo and Fulton to Little Rock, Arkansas, 
and thence to Galveston. The new line would, it is contended, 
aid the development of the iron deposits of Dent county, which 
are reported to be as rich as the famous ores of Iron Mountain and 
Pilot Knob, There are now 422} miles of railroad in operation in 
the State of California, viz., Central Pacific, Sacramento to the 
State line, 138 miles; San Francisco and San José, fifty miles ; 
California Pacific, from Vallejo to Sacramento, — | miles; Val- 
lejo Junction to Calistoga, vid Napa, thirty-six and a-half miles ; 
Sacramento Valley, from Sacramento to Shingle Springs, forty-five 
miles ; Central and Yuba, from Folsom to Marysville, forty miles; 
Marysville to Oroville, thirty miles ; Almeda to Oakland, twenty 
miles ; and Petaluma to Rudsill’s Landing, three miles, The Rich- 
mond and York River Railroad has been finished ; the rails are all 
laid and cars are now running throuvh to West Point. The fol- 
lowing railroads are now either projected or in progress in the 
State of Pennsylvania :—Wilmington and Reading; Pittsburg and 
Connellsville (extension); Columbia and Port Deposit; Phila- 
delphia and Baltimore Central (extension); Plymouth ; Lancaster, 
Lebanon, and Pinegrove; Pennsylvania and New York Canal and 
Railroad; Northern Railroad and Navigation, Further details 
might be added to show the activity of railroad enterprise in the 
United States at the present time, but probably enough has been 
already stated. 

The route of the Intercolonial Railway will be somewhat as 
follows :—It will commence at the eastern terminus of the Grand 
Trunk Railway of Canada at Riviére du Loup, and it will run 
from thence, by way of Trois Pistoles and the valley of the 
Metapedia, to a point some distance above the head of the Baie 
des Chaleurs, where it will cross the river Restigouche by a 
structure 1050ft. long and about 70ft. high. The line will run from 
Dalhousie to Bathurst, and it will then strike across to Chatham, 
crossing there the Miramichi river. It will then proceed at a 
distance of about twenty miles from the shore of the St. Lawrence, 
until it strikes the existing line of railway from St. John to 
Shediac, in New Brunswic! From thence the line will run 
through Dorchester to the boundary between New Brunswick and 
Nova Scotia, in the neighbourhood of Amherst, and thence through 
a passage in the Cobegand hills to Truro, where it will meet the 
existing railway system of Nova Scotia, as from Truro there is now 
a railway in full operation to Halifax. Thus when the Inter- 
colonial Railway is completed, all the provinces which now com- 
pose the Dominion of Canada will be united by direct railway 
communication. A passenger starting at any one of four points 
on the frontier of the province of Ontario, viz., Detroit, Port 
Sarnia, Goderich, or Ccllingwood, will be able to proceed by 
railway to Halifax, where he can meet steamers for Europe. The 
work is under the charge of four commissioners, viz., Mr. A. 
Walsh, M.P.P., representing the province of Ontario; Mr. 0. J. 
Brydges, general manager of the Grand Trunk Railway of Canada, 
representing the province of Quebec; Mr. Chandler, representing 
the province of New Brunswick; and Colonel Coffin, representing 
the province of Nova Scotia pro tem. The new line will be of the 
same gauge as the Grand Trunk Railway of Canada, It is proposed 
to alter the gauge of a line between Port Huron and Detroit, so as 
to bring it into conformity with the Canadian gauge, and a line of 
the same gauge is expected to be carried across Michigan to 
Chicago, en this result is attained, cars loaded in Detroit or 
Chicago would be able to pass without breaking bulk to the side of 
ocean vessels at any of the five t+ terminal points, viz., 
Montreal, Quebec, St. John, and Halifax, in the Dominion of 
Canada, or Portland, in the United States. The Annapolis line, 
in Nova Scotia, is expected to be ed in the course of next 
summer, and at no distant day it will be extended to Yarmouth, 
another point in this increasingly important colony. Including 
the Nova Scotian sections of the Intercolonial Railway, it is calcu- 
lated that within four years from this date Nova Scotia will be in 
possession of a system of railways some 370 miles in length, 
touching nearly every important og in the province, and uniting 
it with the sister provinces and the United States. 

It appears that about 600 navvies are now at work on the 
Launceston and Deloraine Railway, in Tasmania. The wages paid 
are liberal—6s., 6s, 6d., and 7s. per day, according to the value of 
each man’slabour. Thereare a number of artisans engaged on 
the works, but these are chiefly jians. The works at ae 
in progress embrace the first twenty miles of the line. A bill has 
been introduced into the South Australian House of Assembly to 
authorise the formation of a line from Adelaide to Glenelg. 

It wow that the Commissioners of the Intercolonial Railway 
have aot so heme Oe on the line of wood instead of 
iron. Mr. Commissioner aloh in a speech on the subject, ob- 


thought |? Sfesch 4th, 1860, ne 


the determination of the Commissioners would be ac- 
cepted as the correct one, especially as the supplying the material 
and the labour would thus be retained in the Dominion of Canada, 
instead of oe eth fine having to be paid for in England. 
Mr. beer ap a congress had rhe 
engineer, who had proposed t con- 
cabainde af alan ond manenreaai, 
issioners held that it was preferable to let all con- 
they would know all 
aerate i 


while the Comm 
tracts at a specific or fixed sum, by w 

their responsibility at first, and would throw on 
burthen of all his calculations respecting of 
his.cuttings or embankments, while the country would have the 
satisfaction of learning at once what each twenty-five or thirty mile 
section would cost. The difficulties of the chief engineer were 
very t in running his lines over a vast extent of country and 
in hs as experimental surveys. Mr. Walsh promised that every 
contractor should have fair play from the com that there 
should benosuch thing as favouritism, and that every tender should 
be judged updn its own merits solely. In conclusion, Mr. Walsh 
said he had never been inclined to regard the line as one of great 
commercial promise, but it was a political and military necessity, 
An immigration scheme is being matured in connection with 
important undertaking. 





THE CO-OPERATIVE SYSTEM. 
WE have just received the following interesting report. 
from Messrs. Fox, Head, and Co., Newport Rolling Mills 
Middlesbrough :— 


The system of co-operation entered into by ourselves and our 
employés has now been in operation about two years. We have 
deemed it incumbent upon us briefly to report progress. It was 
originated towards theclose of the long strike in 1866. At that 
period our works had stood idle for no less than one-fourth of the 
whole time since their commencement, by reason of strikes. This 
was a state of affairs most deplorable for all concerned. 

All iron-workers were members of a strong trade union, and em- 
ployers had formed themselves into an association which eventually 
proved still stronger. The conviction that this array of class against 
class was wrong in principle began to force itself upon us, and we 
felt that the recent conflicts and their attendant calamities were 
the natural and inevitable results of divided interests, In 
order to reguin a state of healthy industrial activity we considered 
it essential that confidence should be restored, and if possible per- 
manently maintained, between masters and men; and that a 
friendly rivalry or competition between the individual members of 
either class should take the place of artificial and protective com- 
binations, which were utterly at variance with all sound principles 
of free trade. Acting upon this conviction, we endeavoured to 
frame our system of co-operation. We, for our part, determined 
to remain no longer in an association of the character referred to, 
and required those who sought employment at our works to follow 
our example. We have ever since maintained the position then 
taken up, and have little reason to complain of the manner in 
which we have been seconded by the men. On one or two occasions 
the union officials have succeeded in persuading a few secretly to 
renew their membership, but the great majority, including all the 
more intelligent workmen, have consistently set their faces against 
any revival of the old state of antagonism. 

The real point of the trade disputes in which we had been pre- 
viously involved may be briefly expressed as follows, viz:— 

The masters said—We are making no profit, and unless wages 
are reduced, it is not worth our while toc on business. 

The men said— We have no confidence in the truth of your state- 
ment. Our wages must therefore be paid as before, or we will 
inflict a greater loss by striking. 

A permanent settlement of these difficulties appeared to us ob- 
tainable only by adopting with workmen the course pursued in 
every transactions by all good men of business. That is, to agree 
at starting upon the terms of an arrangement, which should pro- 
vide for an equitable distribution of the proceeds of business, and 
which should be applicable however it might fluctuate. 

We considered that the current rate of wages for all services, 10 
per cent. interest upon all ongieal employed, and then a division of 
surplus profits, if any, equally between employers and employed, 
was an equitable arrangemant, and this decision seemed to meet 
with general approval. But during the two years which have since 
elapsed, no profit, in the meaning of the word as laid down in 
clause 4 of the co-operative scheme, has been made, and conse- 
quently none divided. The long-continued stagnation of trade has 
affected us in common with all others, and rendered that out of 
the question. Our employés have, however, this satisfaction. 
They have been paid in all cases the current rate of wages ; they 
have been saved from all risk of strikes, from the tax of union 
levies, and from union intimidation; and if they have had no 
dividend, they only stand in the same position as their masters. 
The future certainly looks brighter. The demand forour specialties 
of iron is now about equal to the supply. But, notwithstanding, 
manufacturers who are not also mineral owners can as yet obtain 
little more than cost price. 

Nothing will give us greater pleasure than, on the return of 
prosperous times, to be able to pay such bonus as may he certified 
to be payable under the rules, Until then, we must all work and 
wait patiently. 

A petition for weekly, instead of fortnightly, pays, signed by 
about half our men, was recently presented to us. We conceded 
the point, in as far as to grant subsistence money, on the inter- 
mediate Saturday, to everyone requiring it, to the extent of three- 
fourths of the earnings of the previous week. 

The medical attendance of the men by two doctors in alternation 
having been found unsatisfactory, a ballot for the election of a 
works’ doctor was taken, and resulted in the appointment of Dr. 
Husband by a large majority. 

The co-operative store is in a flourishing condition, and reflects 
great credit upon its ittee of 2 t and officers. A 
profit upon the year’s working of £184, yielding a dividend of 1s,6d, 
in the &, besides a h surplus, has been announced. 
Those who wish to buy at the lowest cash priceshould get their provi- 
sions there. The number of members at present is only twenty- 
six, a very small proportion of 400. The dividends would doubtless 
be much larger were it more generally patronised. 

As will be seen by reference to clause 7 of the co-operative 
scheme, we have long desired to establish a savings bank, by which 
our employés might be encouraged, byja liberal interest, to invest 
their savings. 

We regret to say that no one has, as yet, taking pat my 
our offer, and as cases of destitution are constantly criray 2 








of 
the improvidence of working men, we would urge all to lay by 
something while they have the opportunity. 

During the last year thenewschoolsof St. Paul’s, near our works, 
have been opened, and a large number of children are now receiv- 
ing instruction there. The schools are under most efficient man- 
agement, and the terms are now such as make them easily 
attainable, We trust all who have children will avail themselves 
of the opportunity to afford them that education which is becoming 
mepic North Biding inf last fyear freed from debt, by 

e No ae pr 4 was m 
easaity to th . sis ost ae PS it tee the 
proximity ese wor! m 
continued support and interest of us all. 

We cannot close this report without thanking our employés for 
the confidence in our good faith they have of late con maslly 
them that, cost what it may, we 

our ability, honestly to persevere in our 
efforts to cultivate a good feeling between employers and em- 
HEAD, AND Go, 
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RAILWAY MATTERS. 


Jr Je exponen set Henry A. Bowen, who is described in 
the New York pice one of Wall-street’s most eminent 
has sete in London as the agent of an important 

: of the recent fall in Great Eastern stock is stated to 

in the fact that the company have introduced a bill 
for power to create a further £1,500,000 for their Metro- 
i , and setting forth that the new terminus in 
3 -street will alone cost £1,000,000. 

A MEETING has been called by the directors of the Cleveland and 
Toledo and Lake Shore roads to arrange for a consolidation of the 
two corporations. It is to be held on the 19th of March. The 
style of the new company will be the Lake Shore Railroad Com- 
pany. This action is merely formal, as the roads are now entirely 

one control. 

Tue length of railway worked over by the Great Western Com- 
pany’s engines, and owned or rented by the company, is 14633 
miles, and of foreign lines 57} miles, making a total of 1521 miles. 
The train —— for ers during the past half-year was 
3,696,731, and for » A ree mineral trains 3,684,777; total, 

, 381,404 train miles. 

Ir is announced that the trains on the Central Pacific Railroad 
have been delayed in the Sierra Nevada mountains by one of the 
most terrific snow storms known in that region. The snow belt 
extended over eighty ; the usual distance is about fifty. The 
snow-sheds withstood the storm, where completed, and furnished 
full protection to the road, 

AT Marylebone police-court Frederick Bennett, a watch- 
man in the employ of the London and North-Western Railway 
Company, was charged with robbery. The prisoner’s house 
been searched, and there were found there packets of new gloves. 
a quantity of new brown holland, bottles of patent medicines, an 
several pairs of new boots. The prisoner pleaded guilty, and was 
sentenced to six months’ hard labour. 

Ir is meer’ in St. Louis that an arrangement has been entered 
into by which the Illinois Central gains full control of the Mobile 
and Ohio road, thus furnishing it an additional line of track of 
472 miles. In addition to this, some eastern gentlemen have 
secured the re-opening of the Illinois Southern from Vin- 
cennes, Ind., to Cairo, Ill, thus securing the entire control 
of the river traffic north from Memphis. 


A SHOCKING occurrence recently took place on the North 
Devon Railway. Immediately after one of the up-trains 
had left the Barnstaple station a woman jumped out of a 
carriage, and, it is supposed, was killed. She was a lunatic in 
charge of two attendants, and on her way to the Exminster 
Asylum. On the train reaching the next station (Umberleigh) the 
attendants alighted, and ran back to look after their patient. 


On and after Monday next the northern section of the Great 
Western Railway will be worked entirely upon the narrow gauge. 
Trains leaving Paddington for Birmingham, Shrewsbury, Man- 
chester, and Birkenhead, will now run from London to their desti- 
nations on the narrow gauge instead of partly upon the broad and 
narrow. The Metropolitan traffic of the Great Western will be 
also portly narrow gauge, and also some of the trains into Windsor. 
The broad gauge trains will be confined to the Western district of 
the railway. 


Tue Patria of Naples says that the measures adopted by the 
new director-general of the Roman railways for the improvement 
of the service on this line begin to produce a good effect, The loss 
of time, the long stoppages, and the continual change of trains 
which made the journey between Naplés and Florence so irksome, 
will be alinost entirely suppressed. The time of the journey will 
be reduced by three hours; there will be only one change of train, 
and one stoppage only at Ceprano, and that one will be to the 
interest even of the travellers, 

THERE are rumours afloat in the north of England that the 
North-Eastern Company are about to run to Edinburgh this season, 
thus exercising their long dormant running powers over the No 
British Railway. It is also said in well-informed quarters tha 
another attempt is to be made to fuse the North-Eastern an 
North British. ‘‘The East Coast Railway” is suggested, and the 
open stocks of both companies, when fused, would bear that de- 
signation. It is very confidently expected that a bill for this pur- 
pose will be advertised in November. 


AN accident occurred at Todmorden to the mail train late on 
Sunday night. The points a little below the station were being 
repaired, and temporary means had to be adopted to allow the 
train to pass. When the engine and two or three carriages had 
passed over the points the fastening gave way, and several 
carriages were thrown off the rails. One gentleman from Man- 
chester was removed in a fainting state to the Queen’s Hotel, but 
he so far recovered as to be able to return by an early train. A 
Mrs. Smith suffered most, and she still lies at the hotel. 

Tue Londen and North-Western Railway Company are about to 
commence the works connected with the building of a new station 
and platform at Ordsal-lane, a busy part of their line. The works 
have been entrusted to Messrs. P. and J. Parker, of Burnley, who 
will commence as soon as possible. The plans of the new erection 
provide for a building of 242ft. in length and 22ft. in width. 
The platforms will be 640ft. in length, and will be covered with 
glass to the extent of 154ft. The plans and specifications pro- 
vide a suite of rooms, spacious and convenient booking, parcel, and 
other offices. 

A MEMBER of the West Riding Constabulary was killed 
recently on the North-Eastern line, near Horsforth, which is a 
short distance from Leeds, on the Leeds and Thirsk line. His 
name was William Hargreaves. His age was fifty-one, and he 
was a married man. He had been a police-constable for upwards 
of twelve years. Some platelayers, observing an object lying across 
the rails near a place known as Bower’s cuttin , went up to it, and 
found it was the body of the deceased, which had been cut in two 
by a passing goods train. How he came to be on the line can only 
be matter of surmise. 

Ty connexion with the affairs of the London, Chatham, and 
Dover Railway, it is proposed to apply to the Court of Chancery 
for payment out of the moneys in the hands of the company 
of the last half-year’s interest on the debentures of the 
Pankey: excepting that on the debentures of the link line from 
Farringdon-street to Earl-street, there being an over-issue on this 
portion. Application will be made to the Court that the amount 
on the latter debentures, and of all other debts claiming to rank 


before debentures, be paid into court to await the final d 


NOTES AND MEMORANDA. 

THE Metropolitan main drainage has cost £3,967,184. 

Aw unusually heavy snow storm has prevailed for about forty- 
eight hours in Buffalo and vicinity. The railroad trains have been 
several hours behind their time for arrival at that place. 

THE Journal of Chemistry says that two or three drops of car- 
bolic acid to a bottle of ink will prevent mouldiness; and about 
thirty drops added to a pint of water used for making paste will 
prevent its moulding. Carbolic acid, however, is a poison, and 
should be used with care. It is very destructive to the lower orders 
of vegetable and animal life. 

VENTILATORS in a small part of a room only are insufficient for 
ventilation, since when a current of air — between two open- 
ings, the greater portion goes in a direct line, and does not greatly 
mix with the air lying on either side of it.. This be readily 
seen when smoke is admitted by an inlet and emitted by an outlet 
ventilator, or such an arrangement as exists in prison cel 

Scientific Opinion informs us that the Chemical Society have 
made arrangements for a lecture to be delivered in London by M. 
Dumas, one of the greatest of living chemists. e lecture will 
be delivered in French, and due notice will be given to the scientific 
world of the day fixed for its delivery. The congregation of the 
explorers of atoms will be a vast one. 


Messks. FRANKLIN and Looxygr have forwarded a letter “On the 
Constitution of the Sun” to the French ene They only ad- 
mit of one single solar atmosphere, and believe that its density is 


inferior to that of the terrestrial atmosphere. They explain this 
by the pressure being less. M. Dumas could not analyse this note 
as well as he could have wished, in consequence of the illegibility 
of Dr. Frankland’s writing. 

A NEW method for drying m wood in a very short time, says 
the Builder, consists in boi it for some hours in water aud 
leaving it then to cool, by which the soluble substances are re- 
moved. It is then boiled in an aqueous solution of borax, by which 
the insoluble albumen of the wood is rendered soluble, and escapes 
from the pores. The wood is then placed in drying-chambers, 
heated by steam, and allowed to remain three days. ; 


THERE is a relation between ventilation and temperature, which 
in reference to inhabited rooms yA ctaiyn inverse one; and 
as the human body requires a temperature of air of from 


55 deg. to 65 deg., according to the season, ventilation in cold 
weather must be restricted by the lower, and in hot weather by the 
higher temperature. In very lofty rooms the apertures for the 
admission and emission of air should be below the top, not too far 
removed from the occupants of ‘the seats, the sources of the heat. 
In addition to this, however, ventilators should be p 

various parts of the ceiling, and be kept under control by a com- 
petent person. 

On Saturday, February 13th, Mr. W. Huggins, F.R.S., succeeded 
in seeing a solar prominence so as to distinguish its form. A spec- 
troscope was used, a narrow slit was inserted after the train of 
prisms before the object-glass of the little telescope. This slit 
limited the light entering the telescope to that of ‘the réfrangi- 
bility. of the bright line coincident with C. The slit of the spectro- 
scope was then widened sufficiently to admit the form of the pro- 
minence to be seen. The spectrum then became so impure that 
the prominence could not then be discerned. A great part of the 
light of refrangibilities removed far from that of OC, was then 
absorbed by a piece of deep ruby glass. The prominence was then 
distinctly perceived. 

CopPer loses its red colour and its softness when alloyed with com- 
Bete small quantities of other metals. With one-tenth of me- 

allic arsenic it becomes perfectly white, and so similar in appear- 
ance to silver that it has been substituted for the latter. With about 
one-tenth of tin, it is very hard, of pale yellow colour, and is used 
under the name of bronze for gun metal, bearings of machinery, &c. 
With less tin, it is softer, and with more tin it becomes hard and 
brittle. The maximum hardness and brittleness is obtained with 
about 15 per cent. of tin. Large church bells contain as much as 
30 per cent. of tin, otherwise they are liable to become cracked. 
Copper, with 50 per cent. of tin, is very white, and is used for 
mirrors in reflecting telescopes. In order to be still malleable, 
copper must contain less than 10 per cent. of fin. 

AT a recent meeting of the French Academy, a short communi- 
cation was read from M. Treve relative to the action of electro- 
magnetic currents on liquid iron. His experiment was a very 
curious one. He caused some molten iron to pass into a cylin- 
drical mould in the axis of a magneto-electric bobbin, and at the 
same time, and for the purpose of comparison, he allowed some 
of the iron to pass into a mould of the same form and size as the 
first, but unconnected with the magneto-electric apparatus. After 
cooling, it was found that there was no difference in crystallization 
between the two casts; but it was found that the iron passed 
through the bobbin had acquired and maintained even in coolinga 
certain considerable amount of magnetic action, thus, said the 
author, proving that there is no incompatibility between magnet- 
ism and high temperature. 

OnE of the most curious facts in connection with the subject of 
cilia is that the activity of the cilia does not immediately cease on 
the extinction of the life of the animal on which they are found, 
for their motion has been observed in the’ tortoise for fifteen days 
after death, when putrefaction was far advanced, and in the frog 
for four or five days. The cause of their motion has long been a 
debatable point among naturalists; buf, as the motion is found 
after systemic death, it is thought to be connected with the con- 
tractile substance of which muscles are composed. If it does not 
depend upon this substance, it has been argued, it must be caused 
by'some substance of the nature of which we know nothing, and 
of the very existence of which we have no proof, for our most 
powerful microscopes have as yet been unable to discover the motor 
power of these interesting processes. 

A PROFESSOR of the University of Turin has described a document 
from which, in his opinion, irrefutable proofs result that Galileo 
was completely blind at the date of the 21st of August, 1638, and 
that consequently no autograph of his posterior to that date can be 
authentic. This document is a will dictated by Galileo to his 
notary, and total privation of sight is mentioned in it. M. Charles 
answered to this communication that hé could place at the com- 
mand of whoever wished to see them, 2000 of Galileo’s letters, of 
which more than 500 are posterior to the above-named date. He 
will also show a series of letters, speaking of the former series, and 
which put the question beyond doubt. M. E. de Beaumont pointed 
out that Galileo, having obtained the permission to return to 
Florence, by reason of an attestation of total blindness which an 





The proposed payment will in no degree affect the question of 
the priorities. 

THE Times says the new Russian Railway Loan appears to have 
been brought out at an inopportune moment in Berlin and Amster- 
dam, most of the continental Bourses being now in an extremely 
sensitive state, owing to the speculative mania which has pre- 
vailed throughout the winter, so that any political rumour 
circulated by adverse operators at once creates alarm. With regard 
to the intrinsic value of these Russian railway securities, the feel- 
ing in the first instance was very favourable, owing to the belief 
that they would powerfully develope the great natural resources of 
the country, coupled with the faith in the financial honesty of the 
Russian Government, which was especially strengthened ‘by its 
conduct during the Crimean war. But the Emperor and his 
Ministers seem totally unable to understand that the best credit in 
the world may be ily destroyed by mismanagement; and a 
condition of the market has at length been induced in London, for 
wi can now be no remedy except from a precise and un- 
reserved declaration that no further issues will be made either 
directly or indirectly until after the lapse of some distant and 
well-defined period. ~ : 





q had provided him with, could not in an authenticated 
deed contradict that convenient certificate, and was obliged to de- 
clare himself blind before the notaries. 

THE permanent secretary of the French Academy, M. Dumas, 
presented in the name of M. Margueritte, a jar of crystals of sugar, 
extracted directly from molasses, by a new me od, whicl M. 
Dumas considers as the first industrial application which has yet 
b a he idcas lately acquired on supersaturated saline 

itions. a eritte has been enabled to extract from 100 
immes of molasses, 35 to 38 kilogrammes of true sugar, 

which brings up the total product of the beet-root to 25 per cent. 
M. Margperitte treats the molasses by alcohol at 85 deg, h dis- 
solves the sugar. He also obtains a supersaturated solution of 
sugar. By projecting powdered sugar into this solution it crystal- 
lises, and nearly double the weight of sugar introduced into it is 
obtained from it. This sugar only contains one-hundredth part of 
impurity, and can consequently be immediately subjected to the 
ing process, General Morin claimed priority of proceeding in 

this matter for certain manufacturers, whose names were inaudible, 
but he could not positively state if the method of the said manu- 
facturers is the same as that which M. Dumas had just 
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MISCELLANEA. 
£1,264,612 have been expended on the Mansion House-street. 
danny) esent coder in Counell all can-Sahing boats are to be regis- 


THe Thames Embankment, north si has cost £1,599,053, 
south side, £846,010. . i 

A new bridge across the hhany river at "s Bend was 
completed on February 2nd. ——— biti 

A BREAKWATER, on the principle recommended by Colonel Orr, 
is to be at once cousttestel | at Madras, 

It is proposed to form a company in Melbourne for running a 
line of steamers between Melbourne and Galle. 

PETROLEUM is being i d for d tic fuel, and a cooking 
stove heated by its means has just been produced. 

Tue full-length white marble statue by Clesinger, a 
woman stung by a serpent, has been sold at the Hotel des os 
Paris, for £940. 

Tr was publicly stated a few days since that an offer of £7 per 
foot for a piece of ground in the neighbourhood of Smithfield 
Market had been refused. 

Ir is intended to lay a cable from Scotland to Norway, and 
thence on to Russia, so that the line of telegraphic qunasenbation 

Will be doubled to Scandinavia and the East. 

A wuccer of gold weighing three pounds was taken from the 
claim of Poucho and Co., near Yroka, Cal., on the 14th of January. 
Its value is estimated at 500 dols., there being some quartz mixed 
with it. 

Ir is thought that the time has arrived when the longitude of 


Di 





laces in England —especially of our principal ports, which are not 
as correctly ascertained — should be Thernined by electric 
telegraph. 
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QuITE a number of North American manufacturers are 


to be looking about Weldon, North Carolina, with a view of esta- 
blishing factories there if the result of their examination is 
favourable. 


Durine the past year the Magnetic Company has added 311 
miles of wire and three étations to its system, the total len of 
line now under its control being 19,275 miles, and the number of 
stations 513. : 

Ir is said that the former playground of the Charterhouse will 
shortly be built on, and otber improvements which are talked of 
in the neighbourhood will soon materially change the aspect of 
affairs in that locality. 

THE Temascal tin mine in California now gives occupation to 
twenty-five hands, mostly Englishmen from Cornwall, and the 
prospects for a rich and permanent yield are said to be in the 
highest degree favourable. 

We learn that a fog-whistle, to be worked by a 10-horse power 
engine, is being constructed for Thatcher's Island, off Salem, 
Massachusetts. It will be ready by the Ist of June. This will be 
the largest and most powerful fog-whistle in the world. 

On the 10th of January interruption occurred in the Corfu and 
Otranto cable. The Telegraph Construction and Main‘enance 
Company’s ship Chiltern was forthwith despatched to repair the 
line, and on the 25th ult. communication was restored. 

A NOVELTY in the way of velocipedes has oe made its appear- 
ance in the Champs Elysées, Paris, namely, one with a single 
wheel. The difficulty of maintaining the balance is overcome by 
att. ‘ing a weight to the nave of the wheel at each side. 

Ir is stated that Dr. Siemens, of Berlin, is at present in 
Circassia, making arrangements for constructing an overland line 
of telegraphs to India, the route being through Asia Minor, 
Armenia, Persia, and Beloochistan, and y described in THE 
ENGINEER. 

AN American paper says that “‘Titusville, Pa, is to have a 
velocipede sobeok shortly, and the oil operators are all going to 
take lessons, with a view to riding from well to well. They hope 
thereby to avoid the mulecipedes and old hossipedes formerly in 
vogue there.” 

THE manufacture of the French Atlantic cable proceeds favour- 
ably, 1700 miles of the main cable and 450 miles of the shallow- 
water cable being already completed. The coiling on board the 
Great Eastern is also continued, and 900 miles of line have already 
been placed on board the big ship. 

Tue telegraph line between Malta and Sicily, which is one of the 
most important links of communication between these countries 
and the East, is, it is understood, about to be duplicated. The 
cost of the proposed addition—- £11,000—is inconsiderable if we 
regard the importance of the extension. 

THERE has been lately discovered at Dax, inthe Landes, within 
a few yards of the railway. a vast bed of rock salt more than a 
mile in diameter, and over 100ft. thick. It lies at a small depth 
and is of great purity. A company has been formed with a mixed 
French and English board to work the mine. 

A citizen of Louisville, Ky., has applied for a patent for an 
improvement upon thé ‘Nicolson pavement, his plan being to make 
it in sections of any desired size, and so arranging the bed that gas 
and water connections may be made without much inconvenience. 
The sections can be made at shops, away from the street to be 
paved, 

THE Manchester miner states that the attempt made to form 
a board of arbitration to settle disputes in the iron trade at Dar- 
lington has resnited in a success, The code of rules was submitted 
on Monday to a joint conference of the men and their employers, 
and was adopted. There is already a demand for an increase of 
wages for the newly constituted court to settle. 

THE recent accident to the Calcutta has induced the promoters 
of the new Persian Gulf cable to postpone the proposed expedition 
until after the cessation of the monsoon. The Tweed will leave 
probably about the end of May, and will be followed by the Cal- 
cutta, which is being repaired at Plymouth. The Caroline is bein; 
fitted out to recover that part of the cable which was paid ou 
from the Calcutta, 

THE introduction of the velocipede into Liverpool, though only 
of a recent date, is rapidly developing itself, and on Saturday last 
a very exciting eight mile race for a prize of a silver cup came off, 
the contestants being members of the Liverpool Velocipede Club. 
The race was gained by Mr. Browne, who rode a much larger 
velocipede than the other competitors. The distance traversed was 
a little over eight miles, which was got over in forty-four minutes. 

SATISFACTORY reports have been received of the performances of 
the ironclad Hercules on her voyage to Lisbon. Although dragging 
her large screw propeller, she several times exceeded a speed of 
ten knots under canvas, and performed the operation of “* staying 
with great ease. The whole consumption of coal upon the voyage 
was less than fifty tons, or one-twelfth of the quantity on board. 
She is also a very steady ship, rolling and pitching exceedingly little, 
not only under a press of canvas, but with a beam-sea running and 
little wind. “The huge guns (each weighing eighteen tons) were 
worked and fought every day with perfect success. , 

THE struggle which is going on in the South Yorkshire district 
between the union and the masters shows no signs of any termina- 
tion. The men are locked out at Denaby Main, the deepest pit in 
Yorkshire, which has been manned with new hands from Stafford- 
shire and Leicestershire, who reside on the premises, and sleep in 
the stables and other rooms so as to avoid the unionists. 
numbers of police officers are also on the premises. The strike at 
the Tinsley and Manor pits, near Sheffield, still continues, and 
within the last few days a number of unionists have been sent to 
prison for assaulting and intimidating those who are willing to 
work, 
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On this page and page 188 
will be found illustrations of 
new wheel-making machinery, 
manufactured by the firm of 
Messrs. Charles Powis and Co., 
Cyclops Works, Millwall Pier, 
London. Fig. 1 shows a spoke 
lathe, or, more properly, a ma- 
chine for turning wood in irre- 
gular shapes. This mode of 
producing spokes for wheels is 
one of the most difficult points 
to be overcome in lathe con- 
struction, the spoke being of so 
irregular a s There are 
many spoke lathes at work by 
which the stuff is wrought in 
good style, but the improve- 
ment in the lathe of which we 
write is, that two articles can 
be turned out at thelsame time 
without the reduplication of 
parts. This advantage is ob- 
tained by an additional spindle 
on the fixed and movable pop- 
pet heads beyond what is re- 
quired for the production of 
only one article. 

The slide that is moved by 
the dummy, and in which the 
flying cutters revolve, has its 
upper part extended to allow of 
a second revolving cutter being 
added, the same drum driving 
all, so that the productive 
power of the machine is readily 
doubled, and 400 spokes of 
average length, we are in- 
formed, can be turned out in 
ten hours. The gearing is so 
arranged that the spokes are 
turned from each end alter- 
nately, which is a great saving 
of time, as by the slide requiring 
to be shifted for each spoke, 
much time is lost. Fig. 2 is an 
end elevation of this hi 


WHEEL-MAKING MACHINERY AT MESSRS. ROBEY AND CO.’S, LINCOLN. 


CONSTRUCTED BY MESSRS. CHARLES POWIS AND CO,, CYCLOPS WORKS, MILLWALL PIER. 
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SHAPING MACHINE 























Fig. 3 is a machine for tanging 
the ends of the spokes, borin; 
holes in the felloes, 

also for morticing the stocks for 
wheels, Before tanging or 
rounding the ends of the spokes, 
they are fixed in the stock or 
boss of the wheel; the stock is 
then fixed on a mandril fitted 
with a disc, which may be 
raised or lowered at pleasure, so 
that the spokes may be brought 
in a line with the centre 
of the rounding tool, which 
latter is brought up to each 
spoke successively by a rack 
and pinion motion. en the 
boring is to be done, the round- 
ing tool is removed from the 
end of the revolving spindle, 
and an auger is fixed in its 
stead. The felloe is then 
clamped to a table in the centre 
of the bed, having a rising and 
falling motion to suit the 
various widths of the felloes, 
and also to bring the work 
central with the auger. The 
auger is brought up to the work 
in the same manner as the 
rounding tool, and a stop is 
provided, so as to prevent the 
bit going into the timber further 
than is requisite. The wheel- 
stocks are morti by thi 
machine, the augers being, of 
course, changed as occasion may 
require. The transverse motion 
is given to the tool by an addi- 
tional slide worked in a similar 
manner to the other. 

Fig. 4 illustrates a machine 
for shaping the inside of the 
felloes of wheels to any radius. 
It consists of twocircularcutter- 
blocks, which revolve rapidly. 
To these cutters are fixed the 
required shape of the inside of 
the felloe. The cutter-blocks 
are made to revolve in opposite 
directions, to enable the wood to 
be shaped from each end, The 
slides in which the cutter-blocks 
revolve are moved by screws and 
gun metal wheels, placed at 
distances to suit the size of the 
work tobe executed. Fitted to 
the top of the table 


The timber is fixed by its 
being clamped to the foot of the 
radius bar by hand screws, 
wheels, as be seen by the 
illustration, and it is then 


3 


dually brought up and 
oh ae 
side of the felloe is complete. 
Fig. 5 is an end elevation of 
this machine. The felloe plan- 
ing machine is often com- 
bined and in one; the disc 
for planing the felloes being 
mounted on one end of the 
spindle, and the chuck on 
which the wheel is fixed for the 
caper id the rim on 
this page Figa: 6 and 7; the din 
snidaeek obameontedien tae. 
| sappy neg ge pier wer 
at one can be used without 
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wheel is being bolted to. the 
chuck, it is kept in an exactly 
central position by a centring 
mandril, which is fitted to the 
end of the spindle. The wheel 
is then turned in the usual way 
by hand tools. 

The machines above described 
were erected by Messrs. Charles 
Powis and Co., at the works of 
Messrs. Robey and Oo., of 
Lincoln, more than a = since, 
and weare authorised by the pro- 
prietors of the works tostate that 
the machinery is excellent, and 
gives great satisfaction. In this 
opinion we can perfectly coin- 
cide, from personal aoe of 
the machinery at work, having 
lately spent some time at Lin- 
coln. The machines are constant- 
ly going, and the operation of 
wheel-making is thereby ren- 
dered an easy task. The work 
turned out in our presence was 
first-rate of its class, the wheels 
being for threshing machines, 
were °° of the ape = 
metry of carriage wheels, but 
they were exceedingly well 
finished. Now a word as to 
the machines themselves. They 
are good, well-finished pieces of 
workmanship, thecastings being 
perhaps as clean as one can 
meet with, and certainly they 
are substantial. In the shops 
at Messrs. Roby and Co.’s there 
are several other pieces of wood- 
working machinery made by 
Messrs. Charles Powis and Co., 
one of which, a ing-up 

ine, we hope to illustrate 
at some future time, as it is 
worthy of a notice from the 
style in which it turns out the 
timber. 








ARMOUR PLATE FOR AUSTRIA. 
—The first instance of the test 
of armour intended for the plat- 
ing of the ship of a foreign 
power by the British Admiralty 
officers occurred on board the 
target-ship Thunderer at Ports- 
mouth, on Thursday last week. 
in the trial of a plate selected 
for the purpose from a number 
manufactured by Sir Jno. Brown 
and Co., of the Atlas Steel and 
Iron Works, Sheffield, for the 
Imperial Austrian screw iron- 

, er Lissa. The dimen- 
sions of the plate were 12ft. 
6in. in length, by 3ft. 6in. in 
breadth, and 6in. in thickness. 
The plate was bolted on tho 
backing on board the target- 
ship in the usual manner, 
fired at with spherical shot and 
13 lb. powder charges, at the 
fixed distance of 30ft., and the 
usual diagram of indents pro- 
duced on the face of the plate. 
The conditions of the trial, in 
fact, were precisely alike in all 
respects with those observed on 
the trials of all plates for her 
Majesty’s ships, and Captain 
A. Hood, oe = oe officer 
commanding e ent gun- 
nery establishment at Ports- 
mouth, had entire direction and 
control over the trial. The 
five-shot indents produced on 
the diagram had depths respec- 
tively of 1°8in., 2°1din., 186in., 
1°22in., and 2°09in. The cracks 
in the iron across the indents 
were unusually minute, and the 
maximum depth was only seven- 
eighths of an inch. On the back 
of the plate the greatest extent 
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é and liberating the nitrogen. He then took a bulb and filled it | people hate and 
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then shaken up. a match, chlorine missionaries had 
Fes. 20TH.— HYDROGEN AND ITS ANALOGUES. and hydrogen united with a deep flame, liberating the carbon with a litle more knowledge of the gine of religions and 
Dr. Wi11aM Optine, F.R.S., in his seventh Jecture upon the | in dense volumes of black smoke. Oxygen was made to take up it would have been better both for England and India. 
above subject, showed that hydrogen will burn in chlorine in- > from ammonia, by allowing a jet of the former gas to | They have studied the prevalent ideas of the le, like 
come eee goes tee focsees tate 0 jar of the lather ous ot low a tube held down the neck of a flask containing a ee ee for his text the altar erected by the 
the flame instantly became brighter and bluer. The result of the | little strong liquid ammonia at the bottom. A piece of | un to the “ Unknown God.” The missionaries might 
combination of the two was hydrochloric acid gas, He thus re- | lighted paper was then dropped into the flask,. prod’ a slight | then have taught the Hindoos, by hard facts which could not 
versed the t, and burnt a jet of chlorine in an inverted | explosion, but afterwards a tall brilliant flame was seen down the | gainsay, that modern caste and widow-burning did not to 
ee or Sean & Se cupecttas shove & Mp, Dh. centre of the flask, till at last the glass cracked and broke with the | the ancient ion of India ; sail lake Gell tho satlowe 
n this cut A is a flask how the and the Hindoos both sprung from common 
containing black oxide of man- Fie. 11. ancestors, and have said that the former were returning home 
ganese and hydrochloric acid. with splendid gifts to their less fortunate brothers—were returning 
‘When the gas is wanted, heat with love to long-separated members of their own family, as Esau 

once returned to Jacob. 


is applied to the flask by the 
flame of the spirit lamp B. The 
gas then issued from the jet | 
and a light having been appli 
to the hydrogen at the mouth 
of the flask F, the neck of the 
flask was lowered over the jet ; 
the chlorine caught fire as it 
entered the flask and burnt in 
its interior with a steady flame. 
The instant the e iment was 
finished, the tap K was turned 
on, the tap H was turned off, 
and the spirit lamp was re- 
moved. The surplus chlorine 
still evolved, then _ into 
the jar D, filled with a solution 
of caustic potash, which ab- 
sorbed the suffocating fumes, 
thereby —- their escape 
into the lecture-room. Without 
some such contrivance it is not advisable to use jets o chlorine in 
public experimental lectures. 

To show the extreme solubility of hydrochloric acid gas, Dr. 
Odling made some of it by boiling liquid hydrochloric acid in a 
flask, and collecting the gas in a glass tube filled with mercury 
in in a glass trough half filled with mercury. The upper 
half of the trough was filled with water. The tube when of 
the gas was raised out of the mercury, and directly its mouth came 
into contact with the water, the liquid rushed up to the top of the 
tube, in consequence of its violent absorption of the hydrochloric 
acid. After showing that hydrogen burns both in common air and 
oxygen, producing vapour of water, the lecturer burnt a jet of 
oxygen in hydrogen, and a jet of common airincoal gas. The 
latter experiment is shown in 
Fig. 12, where A is a glass globe, 
supplied with coal gas by means 
of the tube B. A constant 
stream of the gas was kept up 
in consequence of its rapid 
escape at E. A small tube F, of 
wide diameter, was fixed in the 
bottom of the globe to admit 
common air, which was lighted 
through the short piece of tube 
by a taper applied beneath. 
The air was then seen steadily 
burning inside the globe of coal 
gas. Dr. Odling then fixed a 

jiece’ of flexible tubing to the 
Pottom of the tube F, and upon 
blowing through it gently, his 
breath was seen burning inside 
the globe. All the preceding 
experiments show the surface 
action of flames, and prove that 
flame is only a shell of chemical 
action, marking the place where 
{tbo volume ration of pees Dr Ong id 
In speaking of the volume relations of gases, Dr. ing said that 
one volume of hy will unite with one aun o chlorine 
to form two volumes of hydrochloric acid gas. Also when liquid 
hydrochloric acid is decom- 
in two tubes by a Fie, 13. 
current from a Grove’s bat- 
tery furnished with plati- 
num electrodes inside the 
acid, chlorine and hydrogen 
are given off in equal 
volumes. The experiment 
which is shown in Fig. 13 
does not give strictly accu- 
rate results, because chlo- 
rine is more soluble in water 
than hydrogen. But in 
many cases when gases unite 
considerable changes in 
volume result ; for in- 
stance, two volumes of 
hydrogen upon uniting with 
one of oxygen form but two 
volumes 0 ae steam. To 
prove this, the union of 
the two gases must take 
place in vessel at a some- 
what high temperature, 
otherwise the steam pro- 
duced will be condensed into 
water, and prevent the de- 
termination of the volume 
relations. The difficulties 
were overcome by means 
of the apparatus shown in 
Fig. 14, where A, B are two 
tubes, one within the 

her. i te inner tube con- 
tains its upper a 
mixture of two hdeee of 
hydrogen with one of 
oxygen. The lower end of 
the tube contains mercury, standing at the level E, at which 
level it also stands in the other leg of the tube D. These two 
lass tubes, in fact, are parts of a “ built-up” U-tube, and fit, 
by means of india-rubber joints, into orifices in the great iron 

-tube K. The tube D is loosely stopped by a cork at H. The two 
gre sve eps at a high temperature pe Be nny hed serg 

the outer tube A, B. The vapour is supplied from the flask P, 
containing aniline, which boils at a temperature of 180 deg. Cent., 
or considerably higher than the boiling point of water. As the 
vapour condenses, it is caught in the glass R. Under these con- 
ditions, the mixed gases are exploded by means of an electric spark 
from an induction coil, the current passing into the inner tube by 
the wires N, N. More mercury is then poured into D, that the 
metal may exert no pressure, and be at the same —_ in the 
tubes D and A, B as before the experiment. It is then found 
that the steam only fills the tube down to F, and not to E, 
that two volumes of hydrogen to one oxygen unite to form only 
two volumes of water, gas, or dry steam. The mercury may be 
» Eee the apparatus by means of an india rubber tube and 

at W. 
the next experiment the lecturer showed that hydrogen will 
SE eee een teeebienite of cacten i ee iw roe 
nitrous oxide, or laughing gas, with hydrogen, and applied a 
taper, denting tho oxyegrn and hydrogen to combine to form water, 
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heat. In another experiment Dr. Odling heated bichromate of 
ammonia in a little flask ; the hydrogen burnt in the oxygen of the 
chromic acid, and the nitrogen of the ammonia was liberated. He 
closed by burning chlorate of potash in coal gas, thus reversing the 
ordinary methods of combustion, wherein substances rich in 
hydrogen are burnt in a gaseous envelope containing oxygen. 

Frp, 238D.—COMPARATIVE PHILOLOGY. 

On this afternoon the Rev. F. W. Farrar, M.A., F.R.S., of 
Harrow School, delivered the first of a course of four lectures at 
the Royal Institution upon ‘‘ Comparative Philology.” Mr. Farrar 

by speaking of the ignorance of savages, and the slow 
growth of intellectual interest among mankind. The early races 
were turned into the world furnished with an organ of voice 
which was at once flute and 


Dr, John Harley F-LS. Sa latadheeah te Devil 

. Jol ey, F. . ing at the Institution 

upon “Respiration, and its Influence on the Heart,” began by 

ing are limited by fags 
the 


saying that the conditions of breathing 
for jon ceases at a height of about seven miles 
level of the sea, because of the attenuation of the air, whilst at 


three miles below the surface of the earth, the temperature, as 
there is reason to suppose, is much higher than that of boili 
water. Decay, in the shape of surface action, oxidation, and 
fermentation, tends to stop life. The combustion of food inside 
the human body differs very slightly from common combustion in 
the air, except that in the ly the burning of the food takes 
place at a somewhat low temperature, and the oxygen, to keep up 
the combustion, is taken into the lungs by the act of breath- 
ing. Respiration is the first condition of life, for without 
it there cannot be a formation of a single drop of healthy 
blood. Breathing even goes on inside an egg, as oxygen passes in, 
and carbonic acid gas comes out, through the shell, and this 
by coating the egg with 
about a pint of air at each 
respiration, and makes about twenty respirations per minute, or, 
in other words, if thirty cubic inches be taken in at each inha- 
lation, this will give a total of 864,000 cubic inches in twenty-four 
hours. The expired air from the lungs contains 4°3 per cent. of 
carbonic acid gas, and if the carbon contained in this gas be 





whilst the music of nature | 


abstracted, it will be found that every active man gives off through 
his mouth a large plateful of black charcoal in every twenty- 
four hours, the weight of the carbon given off in that time 
b-ing about ten or eleven ounces. To burn all this carbon in 
the hody, the lungs have to supply every 11°l ounces 
of carbon with 134 gallons of oxygen gas. Inside the chest, 
the windpipe divides into two great branches, and these again into 
lesser branches, till at last the mixture of fine air tubes and blood- 
vessels make up what are known as “‘ the lungs.” The fine capil- 


without and within the man an Sn given him thoughts which | lary air-tubes end in membranous cells, surrounded by fine blood- 
Fie, 14, 





he wished to translate to others. The lecturer said that ‘the 


theory of the origin of speech which he intended to ad-| 


vocate was one he had published a short time ago in a 
little work, and which had never been seriously and prac- 
tically refuted. The idea of speech was no doubt instinc- 
tively derived m the imitation of natural inarticulate 
sounds, and from those involuntary cries which are the germs of 
interjections. Man must have discovered in early times that the 
imitation of sounds made by animals recalled to the minds of others 
the animal itself. Then came metaphor, which led on step by step 
to conventional language of human invention. ‘there are very few 
ideas to be found in the legendary lore of primitive races as to the 
origin of speech; but Esthonian tradition tells of an origin of 
sounds due to the voice in nature of one of the gods who taught 
all animals to make noises except the fishes, which at the time 
only had their eyes and noses above the water, but not their ears, 
In very early times, when Buddhism spread into China, the Chinese 
votaries of the new religion made pilgrimages to Hindostan to try 
to translate the Buddhist sacred books into Chinese. This they 
had much difficulty in doing, because of the great structural 
differences in the two languages, which impeded the repro- 
duction of proper names. M. Stanislas Julien, with great 





vessels, and the blue blood takes up oxygen 
from the air, by the “diffusion” of the gas 
through the membrane, as explained in a recent 
lecture by Dr. William ing. The 1 are 
separated from the lower part of the body by the 
diaphragm, which is as air-tight as a large flot 
sheet of india-rubber. As the lungs — and 
contract, the great diaphragm below them rises 
and falls. The falling of this dia sucks 
air into the lungs with great force, and the act of 
expiration is caused principally by the great elas- 
ticity of the lungs, the hter elasticity of the 
walls of the chest, and a little muscular action. 
The force exerted by the whole surface of the 
lungs in the act of expiration is about 150 pounds 
in men, and 120 pounds in women. Dr. Harley 
gave the following figures about the jact of 
breathing, the second column of the first 
table showing the number of respirations per 
minute :-- 
TaBLe I, 
Cub. in. oz. Cub. in. 

30 x 20 = 884,000 in 24 hours. 

20 < 18 = 518,400 in - 

15 X 15 = 324,000 in 9” 


TaBLE II. 


Expired air has 4°3 per cent. CO,. 
Cub. ft. Cub. ft. 

500 has 21°5 CO, = 11°! carbon. 

300 ,,129CO,= 667 _ ,, 

187 ,, 80CO,= 40 a 


TABLE III. 
Oxygen used forming CO,. 
oz. oz. all. 
1l*1_ carbon used 29°1 = 134 ox. 
6°67 » &7 834 ,, 
104= 50 ,, 


‘ ” 
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ON EXPLOSIVE COMPOUNDS FOR ENGINEER- 
ING PURPOSES. 


By Mr. Perry F. NuRSEY. 
(Concluded from p. 153.) 


THE next point was to test the power of the dynamite when 
under conditions of ial and also of perfect confinement. To 
this end about 4 oz. of dynamite were placed upon a block of 
granite measuring 3ft. by 2ft. 9in. by 2ft., the dynamite being 
only covered in with a lump of clay and a shovelful of gravel. A 
very loud report followed, and on examining the stone it was 
found to be traversed a and fissures, large masses being 
easily detached by a crowbar. The effect was certainly surprising, 
idering the comparatively k ose and unconfined condition of 





—s made himself master of the Sanskrit languag 
and of the early Buddhist Chinese books, in order to 
trace the relation between the two; and after dissecting about 
4000 Sanskrit words, he succeeded, in 1861, after fifteen years of 
unremitting labour, in demonstrating the law of transcription. 
Probably no Chinese philosopher ever took the trouble to devote a 
quarter of an hour to the same study. The Hebrews did very 
little more in philology than the Chinese. They thought that 
language was mysterious and divine in its origin, and this idea 
runs through all the Old Testament. Many of the names in use 
by them had a meaning: Noah, for instance, means “ comfort,” 
and Abel means “fleeting.” The Hebrews took an altogether 
superstitious view of words; in fact, sounds and language require 
close scientific observation and analysis, which is the reason why 
philology belongs to this century alone. After tracing the early 
and barren history of philology down to recent times, Mr. 
Farrar spoke of the labours of Leibnitz, Catherine II., Adelung, 
Halhed, Sir Wm. Jones, Schlegel, and Bopp. Sanskrit, 
the sacred ancient language of the Brahmins, was di 

early in the present century, and very soon afterwards all the 
len dialects of the Hindoos, the language of the Persians, 
as well as most of the of Europe, were found to be 
related to the Sanskrit. After the year 1808, the idea that a few 
words only of Sanskrit had t into Europe was found to be no 
longer tenable, for the alliance isof a much deeper character. The 
later researches of Professor Wilson and Professor Max Miiller 
have shown that the English are strongly related to the Hindoo 
race. Wherever, said the lecturer, we have colonised or conquered 
other lands, wo have cosrind thither our peajadiens, and sti by 
main force those of the conquered race. e have not succeeded 
in the devotion and love of any one people. We 





carried fire and sword into India, and atter one hundred 
years of conquest, the great Indian mutiny proved that the 


me 


the charge. In the next experiment a cylindrical block of wrought 
iron, about 124in. high a 10hin. in diameter, and having a lin. 
hole bored through the centre, was used. The bore hole was filled 
—but not rammed tightly—with dynamite, and fired. A report 
soon followed, remarkable for its penetrative loudness, and on ex- 
amination, one-half of the cylinder was found about 80ft. from 
the place where it originally stood, being then only stopped by a 
grass embankment. The other half was found some 50ft. in an 
opposite direction, lodged against a pile of broken rock, which 
stopped its further progress. The iron showed a clean 8 lit, which 
revealed an excellent quality of metal. The bore showed an 
extraordinary enlargement near the centre, measuring nearly l1jin. 
across, whilst the measurements at the top and bottom of the 
bore were in each case lin., as before firing. It would appear 
that the power developed increased as it approached the centre of 
its length, becoming reduced men as it neared the further end of 
the hole, although, of course, the explosion was practically instan- 
taneous. Both ends of the bore were open to the atmosphere, 
there being no plugging nor tamping. The strain on the metal 
must have been enormous to have thus compressed it around the 
centre of the bore, and to have rent such a mass and sent its 
halves yards away in opposite directions. 

Although not strictly within the scope of the paper, it may not 
be uninteresting here to notice the ents illustrative of the 
application of this powerful agent of destruction to military pur- 
poses. Dynamite is, of course, unfitted for use, either in heavy 
guns or small arms, its power being it in this respect, 
as forcibly illustrated in the experiment with the cylinder, but it 
can be utilised in shells ee advantage. A time fuse fitted 
with the detonating cap effect its explosion at the proper 
moment, whilst if the shell broke up in the gun no harm would 


' result, as demonstrated by previous experiments. The danger 
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ing land even ata iderabl from the blast. The rock 
showed a series of fissures which indicated that an enormous mass 
had been loosened and was ready to be detached by the pick. 
Had the rock been of a harder ..nd less friable nature it ‘would 
have offered a greater amount of resistance, and the whole mass 
would doubtless have been blown out, This was the case at some 
uarries at Stockholm, where an immense mass was de- 
tached by a charge of dynamite and thrown down in huge blocks. 
On the present occasion a further charge of 44 lb. of dynamite was 
fired at the same depth as the last with proportionate results. | 
One of our members, Mr, A. E. Walton, who was present at the 
experiments, and who is constantly engaged in blasting cperations, 
meéd that the results greatly exceeded his expectations, con- 
sidering the comparative smallness of the charge. The method of 
charging in dry ground was next illustrated by filling a glass tube 
with aie of cartridges which were tamped with loose sand and 
fired, ‘is experiment was repeated with water tamping to illus- | 
trate the mode of operation in wet ground. A striking effect was | 
produced by firing a cartridge in a bucket of water. e detona- | 
tion appeared to be stronger than under any other conditions ; | 
the bucket was shattered, and fragments were picked up several 
hundred feet from the spot where the charge was fired. j 
It will thus be seen that the most severe tests for safety failed | 
to show that any danger was present in this material, whilst, on 
the other hand, there was no condition under which its violence 
was not developed when fired with a detonating fuse. So iar 
dynamite appears to be well calculated to supersede gunpowder 
for blasting purposes, The only point of doubt which has arisen 
in the author’s mind is whether any mechanical or chemical change 
might not occur in the course of time which would render uyna- 
mite as dangerous as nitro-glycerine, The author recently made 
this objection to Mr. Nobel, who, however, stated that there was 





ber, 1866, by order of the em: 
| Austrian artillery and'corps of engineers was entirely prohibited, 


: Paris. disastrous explosions also occurred— | 
one in March, 1847, and twoin peep 2am bring best. These 
disasters appear to have put an until recently to experi- 
. with gun-cotton in France. In where great attention 

as pai to gun-cotton, Baron von was commissioned to 
inquire into the merits and a manufactory of gun- 
cotton was established at the of near Vienna. 
The material was applied a w! to cannon, but soon grew into 
disfavour, owing to its uncertainty of action. In 1862 an explosion 
ina Vienna, which caused 


near 
use of gun-cotton in artillery to be put astop to ; and in Decem- 


, the use of gun-cotton by the 


Important progress has, however, been made in the development 
and the practical application of gun-cotton by Professor Abel and 
others since its study was resumed in this country about six years 
ago. Very considerable quantities of the material have been manu- 
factured at the works of Messrs. Prentice at Stowmarket, and at 
the Government Gunpowder Works at Waltham Abbey ; its em- 
wwe as a blasting agent is steadily increasing in several impor- 

t English mining districts ; and some has attended the 
employment of gun-cotton cartridges for sporting purposes. The 
system of manufacture of gun-cotton, as perfected by Baron von 
Lenk, has undergone but trifling modifications in its employment 
in this country. It has been made the subject of careful investiga- 
tion by Professor Abel, and the results furnished by many experi- 
mental manufacturing operations, and an examination of the 
products, have shown that the progress of converting cotton into 
the most explosive form of pyroxilin or gun-cotten, and of purify- 
ing the material, have been so greatly perfected by Baron von Lenk 
as to render a strict adherence to his simple and precise instructions 
alone necessary to ensure the preparation of very uniform products, 
which are much more pure than those obtained in earlier days, 

Although the conclusions arrived at by the many chemists who 
investigated the composition of gun-cotton, soon after Schiénbein’s 
discovery, varied very corisiderably, the constitution has been very 
generally regarded as detinitely established by the researches of 
Hadow, published in 1854, According to that chemist, the most 
explosive gun-cotton has the position exp d by the formula 
Ce H; Ns Ou (which was first assigned to the substance by W. Crum, 
in 1847), and may be regarded as cellulose, in which three atoms 
of hydrogen are replaced by three molecules of peroxide of nitrogen. 
The name tri-nitro-cellulose has therefore been assigned to gun-cotton, 


its constitution being expressed by the formula Cof 3 Fb, } Os. 


Hadow’s conclusions have since been confirmed by other chemists, 
more especially by Retenbacher, Schrétter, and Schneider, who 
have analysed specimens of gun-cotton prepared under Von Lenk’s 














no fear of such an occurrence, inasmuch as he had had dynamite in 
store for very lengthened periods, subject to high temperatures, 
and that it retained its original condition under some very trying 
tests, The stability of dynamite has been practically confirmed 
by extensive and daily use in various mines, and by the large 
quantities which are stored at the factories, Beyond this the 
most careful investigation has shown that there is not the slightest 
ground for apprehension on that score, Under continued exposure 
to the direct rays of the sun during the whole of last summer not 
the slightest chemical changes could be detected, and the same 
was the case with some dynamite exposed for forty days to a heat 
vars between 150 deg. and 200 deg. Fah. All nitrated or 
rather hyponitrated organic compounds are liable to spontaneous 
decomposition—or what is understood by this hackneyed and 
ridiculous term— unless they are completely rid of free adhering 
nitric acid, The reason is that the free acid will produce a local 
depres which sets hyponitric acid free, the latter producing 
a new local decomposition, and so on until sufficient heat is evolved 
to set fire to the compound. There is no difficulty whatever in 
ridding dynamite of free acid, but in the case of cotton or any other 
fibrous substance the utmost care is required, as free acid will some- 
times adhere in spite of repeated washing. 

Tn order to bring the matter down to the present time, it may 
be as well briefly to note the progress dynamite has made since the 
experiments at Merstham were carried out. In Germany depdts 
have been established in every mining district throughout the 
country, and the sale is rapidly spreading. In fact, there are but 
few mines in the north ot Germany which are not more or less 
using it, and if it has not as yet become as general as gunpower, it 
is owing only to the slow-and-sure system peculiar to the German 
race, The best proof, perhaps, of the great ascendancy of dyna- 
mite in Germany is the circumstance that a tirm at Cologne, who 
are the largest manufacturers of blasting powder in Western 
Prussia, have become converted to dynamite, and have taken up 
its agency. In Sweden, Mr. Nobel informed the author, that there 
was some difficulty in prevailing on the miners, who had become 
used to nitro-glycerine, to use dynamite. But since the prohibition 
of the liquid explosive in that country in September last, the sale 
of dynamite has been much larger than that of nitro-glycerine used 
to be. Sweden consumes at present nearly as much dynamite per 
month as Great Britain does in a year, which only proves the want 
of organisation which has hitherto stopped its progress in this 
country. In Norway the consumption of dynamite is not very 
large (from about 35,000 Jb. to 40,000 Ib. a-year, the author is in- 
formed), but it is steadily increasing. In California dynamite is 
in great favour, and is transported by rail without any restriction. 
In the Eastern States of the American Union the miners still con- 
tinue to use nitro-glycerine, chiefly because dynamite has not been 
manufactured and sold there. 

The author has referred to several catastrophes which have been 
caused by nitro-glycerine, but he can only find that a very few have 
resulted from dynamite. Since the latter material has been intro- 
duced, no accident has occurred either from its manufacture, con- 
veyance, or storage. When the nitro-glycerine factory exploded 
at Stockholm last year, the dynamite stored close by was found 
scattered about, but not exploded. Two accidents have happened 
from the use of dynamite in mines. The first was caused by the 
tamping having been incautiously removed after a miss-fire—an 

tion which ought not to be allowed in any case. The second 
was due to thie folly of lighting the fuse of a charged cartridge and 
holding it by the hand until it exploded. These are the only ac- 
ciderits the author can discover. Accidents like these, through 
carelessiiess, must and will occur in mines, however safe the explo- 
sive may be to handle. 

It has been urged in some quarters that the addition of silica to 
nitro-glycerine constitutes a dead loss of explosive power. This, 
however, is a mistake. Practically speaking, there is no loss what- 
ever. The dangerous properties of nitro-glycerine, leakage into 
crevides, and subsequent untimely explosions under the miners’ 
tools, render it absolutely necessary to make use of cartridges, 
which leave a considerable air room in the powder chamber of the 
bore hole. On the other hand, dynamite readily fills up the bore 
hole, and leaves no empty space. Practically, therefore, a bore 
hole ch with dynamite will hold fully as much nitro-glycerine 
as when it is charged with the li me Ne ater nd that the silica 
is Tio drawback to its power, w it greatly ces its safety, 
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¢ An experimental! inquiry into the composition of gun- 
cotton, as obtained by Von Lenk’s process, has been instituted by 
Professor Abel ; and the very numerous analytical and synthetical 
results which he has obtained confirm the correctness of the for- 
mula assigned by Crum and Hadow to the most explosive gun- 
cotton, and demonstrate satisfactorily that the products obtained 
by following strictly the instructions given by Von Lenk are in- 
variably tri-nitro-cellulose, in a condition as nearly approaching 
purity as a manufacturing operation can be expected to furnish. 

Professor Abel has identified himself with the advancement of 
the gun-cotton question, and great credit is due to him for the light 
he has thrown upon that question by long and patient experimental 
research, Still greater credit is due to him for having discovered 
and perfected a method of treating gun-cotton whereby it is ren- 
dered non-explosive when burned in the air, but in which the full 
energy is developed when fired in a close chamber. The method 
consists in reducing the gun-cotton fibre to a fine state of division 
or pulp, as in the process of paper-making, and in converting this 
pulp into solid masses of any suitable form or density under a pres- 
sure of 18 tons to the square inch. This method of manufacture 
is now carried out by Messrs. Prentice at their works at Stowmarket. 
To the pulping mainly is due the safety attained, as it ensures 
uniformity in washing, whereby the cotton is thoroughly freed 
from all acid, and thtis évery chance of spontaneous combustion is 
removed. The compression causes tion to p d slowly in 
the open air, owing to the condensed condition of the fibres, which, 
in the lose state ot cotton or rope, burn very rapidly, The gun- 
cotton is made into small cylindrical charges, which are both por- 
table and convenient for use, The principle of thus combining 
safety with force in a highly condensed form has produced very 
valuable results. A series of severe trials, extending over a con- 
siderable period, have proved gun-cotton in its present improved 
form to possess all the attributes which should be found in a ma- 
terial for blasting purposes. These trials were carried out by Mr. 
Prentice with the view of satisfying railway companies of the 
absolute safety of the material. Mr. J. Wilson, the goods manager 
of the North-Eastern Railway, directed these experiments, and 
made a report thereon, from which document the author obtains 
the following particulars : 

First, a small box containing 125 charges of the gun-cotton, 
and said to be equal in effect as a blasting agent to a quarter 
cask of gunpowder, was ignited by a fuse. When the flame 
reached the gun-cotton, there was a great blaze like the burning 
of a heap of loose staw, but no explosion. In less than half a 
minute there was no flame, except from tke burning of the brown 
paper in which the gun-cotton had been packed inside the box. 
The box was of wood about din. thick, and was nailed, but not 
bound with iron at the corners; it was one of the ordinary 
packages used for sending the cotton out. After this a number 
of charges were laid on the rails near the coal depéts, and coal 
wagons were run over them, when some of them were ignited, 
others were not. Some charges were then p 1 so that an 
engine should pass over them, and they were all ignited. Mr. 
Prentice took an axe and chopped one charge into several pieces; 
there was no explosion or ignition. Small pieces of gun-cotton 
placed on the iron rim of a wheel, and sharply struck witha 
hammer, exploded, or, rather, detonated. In all the cases where 
ignition was produced by ion, whether of a hammer on 
iron, orof the wheels of an engine or wagon on the it was 
very evident that only so much as was peveally struck exploded 
or detonated, the part not struck firing from the explosion, and 
burning like straw or flax. In order to make sure that he was 
really dealing with the article which produced such an effect when 
exploded in close confinement, Mr. Wilson hada hole bored in a 
large block of hard tough wood, in which he placed a charge of 
gun-cotton with a fuse attached to it. He then filled up the hole 
with broken slate tightly rammed, and fired the fuse. When the 
gun-cotton exploded, the block of wood was shivered to pieces, 
and the fragments were blown several yards away. The result 
of these experiments convinced Mr. Wilson that railway companies 
might safely carry gun-cotton along with other goods in ordinary 
wagons, adopting the same rules as apply to the conveyance of 
cartridges. ‘Lhe North-Eastern Company, acting on Mr, Wilson’s 
a now carry the gun-cotton as ordinary goods in 
coy wagons. 

The most recent feature in the development of the gun-cotton 
dering of thesafety gun-cotton, just referred to, 
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detonating tu 
dises of |gun-cotton. Upon the ne only one trunk was 
| seen to fly away from the spot, and that proved to be the one upon 
| which the charge had been placed; the palisades, although shaken, 
were comparatively unharmed. A charge of 15 lb. of gun-cotton 
was then placed against another part of the blockade, which was 
perfectly sound, and fired. The result was a general smash up, and 
a tumble over of all the trunks in numerous pieces; and soit ought 
to have been with such a charge as was employed. 

Having brought the history of modern explosive compounds 
down to the very latest period—-for the series of experiments last 
described only took place on the 22nd of last month—it will be as 
well, in conclusion, briefly to glance at their comparative merits. 
Bearing in mind the rule laid down in the opening part of the 
paper, that a perfect blasting material must be safe to dle and 
powerful in use, we may dismiss from our minds all those substi- 
tutes for gunpowder in which the dangerous chlorates and nitrates 
occur. The author cannot even make Reveley’s white gunpowder 
an exception, although Mr. Reveley has long made and used it 
himself with safety. But this is a very different thing to the manu- 
facture, transport, and use by rough hands of hundreds of tons a 
year. Neumeyer’s safety powder appears to embody all that is re- 
quired as regards safety and strength, although its power falls far 
short of that possessed by either dynamite or gun-cotton. But as 
this powder has not been commercially introduced into England, 
and, in fact, is hardly known beyond the scientific world, it cannot 
be quoted asa material: of which engineers can make choice for 
blasting purposes, Next in order, we have nitro-glycerine in its 
improved condition of dynamite. It is between this substance and 
compressed gun-cotton that the contest appears to lie, and they are 
both such excellent materials that the robability is they will both 
succeed in superseding gunpowder in blasting operations. Dyna- 
mite has superior difficulties to surmount than those which have 
attended the develop + of gun-cotton. The dangerous character 
of Spree peses has so impressed itself upon the public mind, 
that it will require time to remove those impressions and to esta- 
blish confidence in the safe material-dynamite. If we compare 
the relative safety of dynamite and gun-cotton, there appears to be 
no difference between them. The only doubt upon the author’s 
mind is whether, after long storage, any dang: rous change may 
take place in either of the two substances. Mr. Nobel has en- 
deavoured to answer this question with regard to dynamite, but 
the author thinks a year is scarcely sufficient time to determine 
this matter in such a comparatively recent discovery. So, too, 
with regard to the compressed gun-cotton. The author 
thinks a longer time must elapse before the new form 
of gun-cotton can be pronounced absolutely safe. The old 
gun-cotton was supposed to be safe in storage, but accidents 
at home and abroad have shown the contrary; and however 
Professor Abel may now have eliminated the element of danger, 
as far as chemistry can, itis not for any one to say it isa reliable 
material until such time-tests have been applied as shall satisfy 
not only chemical science, but common sense. It is to practical 
common sense that all these matters ultimately address them- 
selves, and it would be of no avail, commercially, if all the leading 
chemists in Europe were to pronounce a substance safe if they 
could not support their opinions by experiments which the public 
could understand, and in which, therefore, they would place faith. 
With regard to the question of the relative powers of dynamite 
and gun-cotton, these appear also to be nearly evenly balanced; we 
may take it that for all practical purposes they are so. It would 
appear, however, to the author that dynamite was actually the 
stronger of the two, for, from his experience of that substance, he 
thinks that much less than 5 lb. of dynamite would have effected 
what 5 lb. of gun-cotton failed to do at the palisade experiments— 
viz., to demolish it. But thisis a question that can best be settled 
by comparative experiments, which the author suggests should be 
carried out with that view. 

It, therefore, results that dynamite and compressed gun-cotton 
equally fulfil the conditions required of a safe and efficient blasting 
material as far as science at present can determine, whilst dynamite 
appears to possess the — shattering power. It should also 
be borne in mind that a bore hole will take up nearly double as 
much dynamite as compressed gun-cotton, as the dynamite is like 
moist sand, and can be packed into the irregularities of the hole, 
whilst gun-cotton is in cylindrical pellets, which can only occupy 
their own diameter in the hole. Hence, if dynamite was even in- 
ferior in point of power, weight for weight, in its application to 
blasting it would be preferable. The author does not agree with 
the theory that the power of gun-cotton is increased by firing it 
with # percussion fuse. He can only conceive the fuse to act upon 
the gun-cotton in the way that a whip does upon a horse; it 
accelerates its action, but does not increase its strength. He 
thinks that the same explosive power would be developed in com- 
pressed gun-cotton when fired by an ordinary fuse in a confined 
space, as when fired by a percussion fuse under the same condi- 
tions, although it has been demonstrated that the percussion fuse 
will develope the energy of the gun-cotton in the open air, under 
which condition the ordinary fuse will certainly not explode, but 
will only ignite it. 

Such, then, is the present practical position of explosive com- 
pounds with regard to engineering requirements, The most deadly 
explosives are at hand ready for work, but as harmless for 
mischief as so much sawdust or paper. They may be transported 
with safety, and played with by a chil Gog unconfined ; but 
when imprisoned they will tear down the hardest rock in liberating 
their gases. These are some of the marvels of the age in which we 
live, but which some new scientific discovery may eclipse before 
many years pass over. 








THE NAVY ESTIMATES. 

On Monday night, Mr. Childers moved the Navy 
Estimates. We have referred to his speech fully else- 
where. We here reproduce so much of his address and of 
the speeches which followed it as ss special interest for 
shipbuilders and engineers, or deserve to be placed on 
record for future reference in our columns:— 

We propose to keep the dockyards at the point really required 
for economic iency, the necessary reductions only 

ually. We propose to employ the private trade as our 
adjunct, and that for the fabric of ships rather than for fi 
and not so much for ships of new type as for those which can 
specified clearly in contracts. I intend to ase to the House 
the repeal of the Naval Stores Act, in order that we may be able to 
dispose of materials which cannot now be $in 
I will now tell the House what is the work on, 
te rhige in dockyards. First as to 
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ships in hand at the end of the financial year, except a small gun 
vessel, at Chatham, and the Osborne, which was to have been 
built in the course of the present year, but the building of which 
has postponed in q of the expenditure incurred in 
the repair of the Victoria and Albert. Having shown the House 
what our work in hand consists of, and how small a portion will 
remain to be performed at the end of the financial year, I will now 
proceed to give them the particulars of the new ships we are about 
to lay down in thedockyards. I must here state that I think the 

reatest credit due to the Controller and to the Constructor of the 

avy for the pains they have been taking for some time past in 
drawing up the specifications for the two new ships about to be 
commenced at Ohatham and at Pembroke Dockyards at the begin- 
ning of the next financial year, which I do not hesitate to say 
will be the most powerful vessels in the world. The two vessels 
of which I am speaking will be turret ships, each of 4400 tons, 
and of 800 nominal horse power, but really of 560U-horse power. 
They will havedouble screws and four engines, and their speed 
will be 124 knots per hour. Their construction will enable them 
to carry 1750 tons of coal, a quantity sufficient to last for 12 days’ 
consumption at a speed of 10 knots. They will carry four 25-ton 
guns, while their freeboard will be 4ft. Gin. The base of the 
turrets will be protected by a raised breastwork of oval form 7ft. 
high. Their armour will consist of plates 12in. and 10in. thick 
on the sides and breastworks, of 14in. and 12in, on the turrets, 
while the backing will be from 13in. to 20in. thick, having an 
inver skin of armour lin. to ljin behin!. Their deck armour 
will consist of 2in. and 24jin. plates. They will have no masts 
and therefore the turrets will have an all round fire. Their crews 
will consist of 250 men and officers, and the cost of each will be 
£286,000, including their engines. 

Sir John Hay inquired what would be the draught of water of 
these proposed new vessels. 

Mr. Childers: Their draught will be between 25 and 26 feet, I 
believe. We propose to build, thirdly, at Portsmouth, a ship of 
the same kind as that proposed by the right hon. gentleman last 
year—namely, a turret ram, a sort of improved Hotspur. The 
difference between the proposed vessel and the Hotspur will be 
that the former will be somewhat larger, will have thicker armour, 
and will have a revolving instead of a fixed turret. The new vessel 
will be of 3200 tons burden, of 700-horse power, working up to 4200; 
of a speed of 12 knots, and will carry 350 tons of coal, sufficient for 
three and a-half days’ steaming at 10 knots per hour. It will carry 
two 18-ton guns in one turret, its freeboard will be 1ft. 6in,, and it 
will have a 7ft. breastwork round its turret. Its armour plates 
will be the following thickness:—9in. and llin. on sides, 12im. on 
breastwork, 12in. and 14in. on turret, and 2in. on deck. It will 
carry a straight fore and aft rig without shrouds, and its crew will 
consist of 200 men and officers. Its cost will be £195,000, includ- 
ing the engines. The only other ship we propose to build in the dock- 
yards will be one ortwosmall vessels like the Staunch, either at Ports- 
mouth or at Devonport. The right hon. gentleman deserves great 
credit for that vessel, which is merely a floating gun carriage. 
I stated just now that the building of the Osborne yacht had been 
postponed. I have to stute that in consequence of the repairs 
required by the Victoria and Albert, her Majesty, with her usual 
gracious consideration, expressed her approval of the proposal to 
postpone the building of the new vessel until the following 
year. If I have not already wearied them, perhaps the House 
will allow me to state in a few words what will be the state 
of the English navy when the proposed new ships have been 
built. Iam not aware that any such statement has been made 
for years past, and perhaps, as we have now reached a 
turning point in our armoured ships, it may be for the convenience 
of the House that they should have before them a succinct account 
of the actual state of the navy of the country. We shall have 
altogether 36 broadside vessels, carrying 555 guns, and these vessels 
I have, with the assistance of my naval colleagues, classed ina way 
that I think will be intelligible to the House. The first class in- 
cludes two vessels, the Hercules and the Sultan, protected by 6in. 
to 9‘4in armour, of a speed of 14} knots per hour, and carrying 18- 
ton 10in. guns and under, their engines being nominally of 400- 
horse power. Class 2 consists of six vesssels—namely, the Auda- 
cious, the Invincible, the Vanguard, the Iron Duke, the Swiftsure, 
and the Triumph. These vessels are protected by 8in. to l6in. 
armour, possess a speed of 134 knots per hour, andcarry 12-ton Yin. 





guns and under, their engines Of 250-horse power. Ciass 3 
consists of nine vesse! mely, the Bellerophon, the Lord Warden, 
the Lord Clyde, the Minotaur, the the Northumberland, 


the Royal Alfred, the — the Penelope. These vessels 
are protected by 53in. to ‘armour, possess a speed of 13 to 14 
knots per hour, and earry 12-ton gums and under. Class 4 
contains eight Vessels- ‘namely, the Achilles, the Koyal Oak, the 
Prince Consort, the Oaledonia, the Ocean, the Valiant, the Hector 
(the two last badly ), and the Zealous. These vessels are 
protected by 44in. have a speed of 124 knots per hour, and 
carry 9-ton Sin. guns , while their engines are of 800 
horse power 5 consists of four vessels —namely, the 
Warrior, the Black Pritice, the Defence, and the Kesistance (the 
two latter being ballly protected). These vessels are protected by 
4}in. armour, have a speed of 12 to 14 knots per hour, and carry 
9-ton guns and under. Olass 6 consists of two vessels—namely, 
the Pallas and the protected by 44in. armour, have a 
speed of 12 to 14 knots and carrying 9-ton guns and 
under. berg hh 7 twosl6ops—namely, the Enterprise and 
the Research, eens bovine» speed of 94 knots 
per hour, and ‘carrying @uns, their engines being of 250 
no! horse power; and namely, the Viper, the 
Vixen, and the Waterwitch, protected by 43in. armour, having a 
speed of i —_ a and carrying 6}-ton guns. We shall 
possess 11 turret and special vessels, carrying two guns, which 
are classed as follows :—Class 1 will inelude a new design, protected 
by 10in. to 14in, armour, having a speed_of 124 knots per hour, and 
carrying 25-ton 1pin. 600-pounders. % will consist of the 
Monarch and the Captain, protected by 7in. ‘to 8in. armour, having 
aspeed of 14 knote per hour, and carrying 25-ton guns. Class 3 will 
consist of the Glatton, protected by 10in, to 12in. armour, having a 
speed of 94 knots per hour, and carrying 25-tonguns. Class 4 will 
consist of the Hotspur, protected by 10in. to 14im. armour, and the 
tected by Sin i 








carrying 12-ton guns. Class 6 will consist of the 
Wyvern, protected armour, a 
hour, and 12-ton guns. The 
will give us 47 armoured ing 598 
ae een ile Tare 12 tons. Our unarmoured 
fleet may be described in general terms thus :—We have at the pre- 
sent time available for service about 12 old line-of-battle and heavy 
frigates, including the Galatea and the . In addition to 
these vessels we have the Inconstan yp ony egy poten dal 
of 15 knots per hour, and carrying 12}-ton guns; the Active the 
arate tte vpn we SL, = 15 knots per hour, and 
-ton guns ; corvettes, i 
of 13 knots per hour, and i 


gunboats. It must not be 
and offensive power of 


the naval authorities of this country are fully 
easy thing to make an accurate comparison between the strength of 
the navy of this country as it will be at the end of the next financial 
year, and that of any other maritime Power. But I may say that 
in comparison with our 47 armoured ships France will have 37, 
besides 11 floating batteries for harbour use. She, however, has no 
vessels.that can compare with our first or second class broadside 
or turret ships, although she is strong in the third class. Her old 
unarmoured class is in better condition than ours, but she has only 
two or three of new type to compare with ours. The United States 

no sea-going armoured ships, but they have an immense 
fleet available for defensive purposes. The value of their recent un- 
armoured fleet is very doubtful, some persons regarding it as utterly 
worthless, while others think that it is of the utmost value. For 
my part, I should think the truth lay half way between the two 
suppositions. 

Mr. Corry said when he was in office it was not his intention to 
lay down any new ships, either armoured or unarmoured. He 
thought that the efforts made by the late board were sufficient, 
and until the principle of the turret against the broadside was fairly 
tested in regard to men-of-war—he was satisfied of the value of 
the turret-ship for cruisers and coast defence—he had determined 
to lay down no more armoured ships, at all events until the experi- 
ment between the Captain and the Monarch had been tested at sea. 
He noticed the reduction on Vote No. I, and remarked that 
£102,000 was made up of reducing the number of stokers, the 
number of boys, and the Coastguard. He was afraid his right hon. 
friend had made a mistake with regard to the stokers ; he had 
meditated the same step himself, but on making inquiries found 
that although stokersin plenty could be obtained at any time, skilled 
stokers were very scarce. By skilled stokers he meant men who 
could keep up steam at any proper pressure, and preserve a uniform 
speed, and the difficulty of securing their services would be gathered 
from the fact that an engineer officer told him they had to take 
stokers from the shops when they steamed over the measured mile, 
or the result could not be trusted. If they discharged their skilled 
stokers what would they do in the event of a war? They would have 
to go into the market and take stokers where they could find them, 
skilled or unskilled, and the result, he feared, would be disaster. 
His right hon. friend had told the committee that he intended to 
build two turret ships. 
had not been his intention if he had remained in office to lay down 
any new armoured-clad ships during the present year, and the 
reason was because they were so near the time when the Captain 
and the Monarch would be tried at sea. He thought it on that 
account the highest indiscretion to lay down any broadside or 
turret ship. He and his colleagues had been soundly abused on the 
turret-ship question, but, whether they were right or not a year or 
two years ago, the matter was ina very different position now, 
when they were within two or three months of the time when the 
Captain and the Monarch would be tried. He did not care whether 
those ships failed or succeeded—that made no difference so far as 
this question was concerned. If they failed, there was an end of 
the matter for the present ; if they succeeded, a great number of 
alterations of different kinds would be suggested, and would have 
to be made. And not only did he object to laying down these 
ships at present, but be was also very strongly opposed to that 
description of ships. These were to be deep vessels, and without 
masts. If he were at the Board of Admiralty nothing would induce 
him to build such vessels. Here were two vessels that were to draw 
26ft. of water and to have no masts. 
him to build a ship of any description without masts. These 
ships, according to his view of the case, were utterly unfit 
for sea-going purposes. It was thoroughly recognised by every 
authority, and specified in the report of the Commission, 
that no vessel for coast defence ought to draw more than 16ft. of 
water. These vessels, then, would be unfit for coast defence and 
for seagoing purposes. They were to carry an enormous quantity 
of coals. But suppose anything were to happen to their shafts, 
they would lie on the water like a dead log. As for the twin screws, 
they had not, to his mind, turned out satisfactorily, and in a scien- 
tific point of view it had been ascertained that, although the twin 
screw might answer for vessels of light draught, it was not suited 
for those of a deep draught of water. There was mo person in or 
out of the House that was more anxious to see the turret principle 
fairly tested at sea than himself, but he denied that it had been so 
tested, and therefore, before he consented to the building of 
turret ships, he wished that the experiment should be fairly 
tried in the case of the Captain and the Monarch. So strongly 
did he object to lay down these two vessels, that, though very 
sorry to make any movement of the kind, he must give notice that 
when they came to the vote for purchase of stores, he should move 
that it be reduced by £40,000, for the purpose of rai the 
question whether these turret ships should be built or not. If his 
right hon. friend should tell him that the designs for those ships 
should not be carried out until the Captain and the Monarch nad 
been tried, or if he should say that the money should be applied 
in some other way, he should be content, and withdraw his motion. 
But if he received no assurance of this kind he would divide the 
House with a view of stopping the construction of those ships. 
With that he would conciude, any further observations 


he had to make until the votes should be put from the chair, | Lo 


Colonel Sykes s#id that he was strongly opposed to a low free- | 
board. Vessels so constructed might get across the Atlantic, but for 
purposes of warfare would be found perfectly useless in a sea- 
way, and not one of when she came into action would be 
able to keep the water out of her turrets. He also concurred with 
his right hon. friend the late First Lord of the Admiralty in the 
opinion that we t to have two strings to our bow in the build- 
ing of our shi) their engines were disabled—and the finest 
engines were liable to bevome disabled —then they might, if they 
had sails to set, get out of the difficulty. 

Mr. Samuda had never to a speech from a member of 
the Boarl of Admiralty which presented such various and im- 
portant matters for discussion as did the statement which his right 
hon. friend at the head of the department had made that evening. 
It was impossible to deal with those numerous and important 
topies on the present occasion. He must, however, express his 
satisfaction with the general plan which his right hon. friend had 

ketohed in respect to the ies which he had effected or pro- 
posed to effect. There could be no doubt that a vast amount of 
economy in manufacture must result from condensing the 
work in the dockyards. But, then, the dockyards which, 
in his opinion, we should maintain, were those which were 
likely to be disturbed in the event of an attack being made 





He (Mr. Corry) had already stated that it | 


Nothing would induce | 


very heart of the metropolis, in connexion with the great engineer 
establishments of the was of the 
impression, then, was that Woolwich, and 

were the three dockyards which we should find it most useful to 
maintain, and it certainly was, he thought, very undesirable to 
shut up places of which, under certain circumstances, we should 
have to avail ourselves again. Passing from the dockyards to the 
building of ships, he might observe that last year there was a gene- 
ral proposal to divide the building between and Government 


i 


country. responded, and the Controller of the 

then issued a report, the effect of which was to condemn 
turret-ships, and thereby to set aside the majority of the proposals 
that were made by the build It finished, as almost every sub- 
mission so made had finished, in the discomfiture of the persons 
applied to, the Admiralty building something of their own design 
instead. He had pointed out last year how impolitic was this re- 
jection in favour of vessels ofa new type, not ‘one of which 
was afloat. He had even gone as far as to propose in 
committee the substitution of two turret-ships for the vessels 
proposed, and he believed that the present First Lord sup- 
ported his proposal. Not six months had elapsed, and now the 
Admiralty, which prevented turret-ships from being built when 
proposed by persons outside that department, proposed to build 
three turret-ships themselves. It was not fair that plans which 
had emanated from some of the most experienced builders in the 
country should be rejected in this way, and that the Admiralty 
should now be building a turret-ship of over 4000 tons with 
fourteen feet of freeboard, when they had refused last year 
to build a vessel of 3700 with ten feet of freeboard, the 
proposed Admiralty ship being without any masts, while 





those planned by the private builders bad masts which 
would have brought the vessel into port if the engines were 
disabled. 


ENGLISH ENGINEERS IN PARAGUAY. 


TE following information respecting British subjects connected 
with engineering in Paraguay has been obtained from Mr. Alonzo 
Taylor, on board H.B.M. gunboat Craker, in Assumption, January 
19th, 1869: — 

Baxter, chief engineer of Spora (s); died and buried at Concep- 
cion, 1868. 

Boothby, boiler maker, probably under contract; suffered from 
fever; with Lopez. 

Burrell, Percy, civil engineer, June and July, 1868, was sup- 
posed to be making a plan of Villa Mercedes. Was seen at Villeta 
and Lomas in November, 1868; with Lopez. 

Cambridge, James, engineer, working in arsenal, was living in 
June, 1868. His wife died in 1868, leaving one child. 

Cutler, Mrs.—Mr. Cutler was engineer of Salto de Guayra 
(s), supposed to have been killed at Corumba, 1867, has never 
been seen since, Two children and Mrs. Cutler went home in 
Beacon. 

Eden, director of saw mills, quiet and steady man; married, no 
family; took refuge at Washburne’s after refusing to make a fresh 
contract, Last seen July 19th, 1868, and heard that he and others 
had been sent to San Lorenzo, three leagues from capital, in order 
to separate them from those who would serve. 

Foster, chief engineer of Anhambay, Brazilian steamer, was 
made prisoner in 1865 at Corumba; died of cholera at Tebicuara 
in 1868. 

Gibson, chief engineer in Marquis de Olinda at Riaehuelo, was 
arrested; died December 26th, 1866. 

Goring was working as fitter in arsenal June, 1868. 

Higginbotham, platelayer; ill since January, 1868; living at 
Luque; probably with Lopez. 

Hunter, draughtsman in the arsenal, about 40, second in arsenal; 
made a contract, which expired December 31st, 1868, and is now 
| with Lopez. Hunter and Nesbet wrote letter in ‘‘Summario” 
| October, 1868, stating that no Englishman wished to leave Para- 
Lo a d that all were willing to serve, but they wished their 








wives and families sent to England. 

Kirby was chief engineer of Iquarey steamer sunk, when he 
came and worked in the arsenal in June; probably with Lopez, 
| but, disgusted with the war, wanted to go home. 
| Lane (50) represented himself as a civil engineer; came from 
| Rosario just before the war; was in hospital for rheumatics, and 

was taken to the hospital at Cerro Leon. 

Lumsden, chief engi of a steamboat, single; with Lopez. 

Magee (30), fitter in arsenal; with lopez. Father died at 
Corumba of fever. 

Marshall, employed at sulphur works at Valenzuela (Taguarati 
Ceeé), was second in command of arsenals; wemt to works for 
benefit of health. No contract. 

Martin, engineer and fitter, in arsenal; single, No contract. 
Alive in June, 1868; with Lopez. 

M'‘Culloch, engineer; with ; wife died in 1868, leaving a 
boy, who was with his father in June, 1868, 

Miles, second engineer (25), de Mayo (prize) service; as a fitter in 
| the arsenal till February 23rd, when he took protection at Wash- 
burne. Would never make any contract. Was last seen at Wash- 
| burne’s in June, 1868. 
| Newton, Wm., superintendent of foundry. Wife died of typhus 
| fever, leaving four or five children. ‘Would not make a new con- 
| tract. Old one expired three years. Tookrefageat Washburne’s, 

and was sent to San Lorenzo. 

Nesbet, served as ordinary sengineer, then imspector afloat. 
| Made a fresh contract, which expired 3lst Desember, 1505. 
Poors (supposed) of the letter with Hunter. Is mow chief at 

a, wherever it may be. Married; wife and family gone 

ome. 

Patterson, engineer, of Perabebe (ranger), alive in July, 1868 ; 
brother-in-law to Foster ; came to Buenos Ayres. No contract with 








pes. 
Porter, fitter in arsenal. Suffered much from ague, consequent 
on journey through Chaco, No contract with Lopez. 

Retaleck, smith; died in early part of 1868. Made a fresh 
contract. c 

Smith, boiler maker, last seen in June 1868, very ill from fever 
ague. 
Spirey, jun., fitter in arsenal. ; 7 

Thompson, Charles Henry, mechanical engineer ; been in navy ; 
was recruiting his health after the evacuation of the town, when he 
met Sergeant-major Fernandez, who said ‘* You are doing noting. 
Did not object to make himself useful with the army. Telegraphed 
to Lopez, who made him an ensign. Mr. Taylor heard that he was 
very poorly, and had gone to Sierra Leone in a cart. , 

Thompson, Colonel, civil engineer. Accepted military service ; 
now holds the rank of colonel. Surrendered as commander of 
Angostura to the allies Dec., 1868. Now at Buenos Ayres. : 

Tranton, boiler maker (foreman); contract not expired with 
Lopez. 

Seatinee, mechanical engineer ; died Dec., 1866. 
daughter went home in Beacon. 

Trudgeon, fitter in arsenal ; 
mother. - 

Thyte, mining engineer ; occupied at sulphur works, V alenzuela, 

Valpy, civil engineer, contract expired ; would not renew. Has 


His widow and 


was not allowed to leave with his 





did, for the defences of the capital mua; 


our shores. Now, Portsmouth did not come under that 
category, while Woolwich 
include Woolwich, and such a dovkyard, as it were in the 


been employed plans at the seat of operations, 
Wright, modeller ; suddenly. 








Marcu .12, 1869. 
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FOREICN ACENTS FOR THE SALE OF THE ENGINEER 


PARIS.—MM, Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 20, Unter den Linden, 
Co., Booksellers. 


8T. BUKG.—M. B. M. Wourr,  Bookaeler. ol 
MADRID.—D. Joss Editor Proprietor 7) 
“ Gaceta Ii ial,” 49 w 51. 





PUBLISHER'S NOTICE. 

There is reason to believe that-the weekly sale of Tux 
ENGINEER 1s actually more than snath Of the of the re- 
maining engineering journals combined. influential 
character, or pat of its circulation, TL Satiatee them- 
selves possess conclusive and satisfactory evidence. 
bd TO SECURE INSERTION IN THE ENGINEER 


ADVERTISEMENTS, 
MUST REACH US BY SIX O’cLOCcK ON THURSDAY EVENING, AS 
WE ARE NOW OOMPELLED, BY THE GREAT INCREASE OF OUR 





CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 





TO CORRESPONDENTS. 

CAUTION.—Our advertisers will do well to be wary of orders from 
unrecognised correspondents in Liverpool, and before parting with 
goods to satisfy themselves perfectly of the bond fides and respon- 
sibility of their customers. 

*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

Ros Roy.—Nezt week. 

Gro.— The War-ofice, Pall-mall. 

J. M. (Bedford).— Write to Mr. Daw, gunmaker, Threadneedle-street. 

R. T.—What is a “‘ feed-box” for steam boilers? We never heard of sucha 


thing. 

K. and 8. (Whitechapel-road).—Answered in our last impression, page 173, 

irst column. 

M. E. (Newport).—We do not understand your question. Paths are made of 
asphalte and sand. Do you know what asphalte is? 

T. R. R.— We have in hand a fully illustrated article on the whole subject, 
which we shall, Y penttle, publish in our next impression. 

H. J.—We do not think: your valve would be trustworthy, insomuch as the 
balls would not fall down with a shock, but collapse quietly. 

A Constant Reaper.—The first part of Oliver Byrne's ‘‘ Mechanics.”’ 
Read T: its ‘ Heat as a Mode of Motion” at the same time. 

E. 8. (W ill End).—We shall be very pleased to hear from you. We 
have no doubt from the description which has reached us that the instru- 
ments will prove very useful. 

H. H. (Staleybridge).—Giffard’s injector has been worked, we believe, with 
water as hot as 180 deg , but we would not recommend you to use an injector 
if the water is more than 100 deg. or 110 deg. 

W. M.— The weight of a 1500-ton ship by measurement, with all her rigging, 
would be about 1100 tons. The weight of a ship capable of carrying a dead 
weight of 1500 tons would be abuut 750 tons. 

8. H. (Durham).— The type is first set up, then a mould is taken from it in 
papier maché, This is baked, and from it a stereotype plate is taken in 
‘ype metal, and from that the paper is printed. 

R. T. T.— You are quite entitled to compete forthe post. Do not suffer your- 
self to believe that first-rate men can be had for £175 per annum. We fear 
that without local influence you will have little chance of success. 

Exrata.—In our impression for 5th March, page i65, first column, line 19 
from bottom, for **b,” read *‘1;” second column, line 21, for **b,” read 
“*1;” same column, last line, for * formulas,” read “ formule ;’ third 
column, line 1, for “‘ which,” read “‘ when.” 


BATH STOVE. 
(To the Editor of The Engineer.) 
Srz,—Can you or any of your readers oblige me with the address of the 
maker of Head's patent bath stove? E. B. 


OAKUM-PICKING MACHINERY. 
(To the Editor of The Engineer.) 
Srz,—Can any of your correspondents kindly give me the name of makers 
of machinery for picking oakum? It must be of the most improved kind. 
Also a breaking machine, They are wanted fora rope-walk, Oaxum, 


AIR-PUMPS, 
"(To the Editor of The Engineer.) 

S1m,—It would appear that engineers as well as doctors differ. Belonging 
to the latter profession, allow me to come inas umpire. The question is, what 
horse-power is required to compress 10,000ft. of air per minute so that it shall 
react with a pressure of 120 Ib. per square inch? If it were contained in a 
rectangular 8ft. high and 1250 square feet in area, to reach the 
amount of condensation it would require to be compressed to one-eighth of its 
volume, 120 lb. per square inch being eight atmospheres, and the volume being 
inversely as the density. It is clear that the power required to effect this con- 
densation would be equal to the power given out by a gas under 120 Ib. pres- 
sure expanding to eight times its volume—that is, to the gain of power result- 
ing from working steam expansively, cut off at one-eighth the length of the 
cylinder. But the hyperbolic logarithm of the whole expansion, expressed in 
terms of the original volume of the gas, is the power due to expansion. Hence, 


120 X 144 X 1250 X hyp. log. 3 ( = 2°08) _ 1361 LP. 








33,000 

Of your two correspondents, “‘ H. B.” is clearly wrong, for he assumes that 
a continuous of 120 Ib. per square inch is needed, whereas the pres- 
sure begins at 0 and rises to 120. I suspect ‘J. B.” was on the right track, 
but took 1 + hyp. log. of total ex ion as his multiplier. I made this mis- 
take myself at first, and yo out very nearly his result. 

‘arsonstown, 10th March, 1869. Avex W. Wattace, M.D. 

P.S.—It may be well to remember that air under 120 Ib. pressure is a dan- 
gerous commodity, and as considerable heat is g d in the cond ion 
the receivers should be at least three times stronger than the calculated pres- 
sure on their surface. —_ 


(To the Editor of The Engineer.) 


S1x,—In reference to the solution of the question, “‘ How many horse-power 
will be required to condense 10,000 cubic feet of air per minute to 120 1b. on 
the square inch ?” I beg to offer the following solution :— 

The air being condensed to eight atmospheres, the rate of condensa- 


tion is 3. 





1 
To find the mean pressure of air, we have— 
aS A = 35°640 Ib. per sq. in. 


120 being the greatest pressure. 2079 =< hyperbolic log. of rate of condensa- 
tion. The work expended to effect this condensation = area of piston X velo- 
mean area < velocity — volume swept through. 


city X pressure. But 
Therefore, ( 10,000 cubic feet per min. X 1728 cubic in.) X 35°640 Ib. per sq. 
in. mean pressure = 615,859,200 in. Ib. of work per minute, and 

615,859,200 _ 1555-2 HP. 

33,000 x 12 
friction, &c., not being taken into account. 

Glasgow, 9th March, 1869. 

(To the Editor of The Engineer.) 
81m,—As the answers to the question of ‘‘Air-pump” given by your two 
correspondents in your last number are so widely different, I was tempted to 
work out the problem too. Though I do not doubt the capabilities of these 
en in the least, I, as others, must think that either one or both 
y Sonn a y : a of th ~ mired 0,000 cubi 
my ie power req to compress 10,000 cubic 
feet of air under atmospheric pressure to a pressure of 120 
inch per minute, and to deliver it into a receiver. 

Assuming the atm pressure to be, in round numbers, 151b. on the 
square inch above the vacuum, the final pressure 120 -+- 14, or 135 1b. above 
vacuum, the to increase as the space ied d ding 
to Mariotte’s law, then it requires nine volumes of air of 151b. pressure to be 
com| into one volume of 135 1b. pressure. I have drawn my diagram 
accordingly, and find the mean pressure a whole operation to be 
3262 Ib. per square inch above the atmospheric line. 
ae er would thus be 


. sq. in. 
S002 TEE KIO = 14254-LP., 
exclusive of friction, for which ‘‘ Air-pump” would have to allow at least 


we ti I also th during the first eight- 
my we gy e e average 
ninth parts of the whole stroke during which the compression takes place: 
. 71 7 Ib. Pern 8888, 8 
pom St To Bcd ia Menton Bad X = 
841°6-H.P. 





W. J. M. 








; as 





The theoretical power required to force the compressed air into the receiver is 
120 Ib. x 144 X 1111, 1 _ 593-947 Pp, 





33,000 
I hope you will find my calculation to be correct. R.L. 


Bolton, March 10th, 1869. 





MEETINGS NEXT WEEK. 
Taw InsrrrorioN oF Civil. Eneiyusns—On Tussle, March 18th, st 
ion, ‘‘ American Locomotives and 





eight p.m.: Di D, ves Stock.” 
SOCIETY OF ENGINEERS.—Monday, March 15th, at past seven: 
as = the Prevention of Leakage in Gas and Water Mains,” by 
r. C. M. Barker. 
ROYAL UNITED SERVICE INSTITUTION.—Evening Monday, 
March lth : ‘‘ Working Heavy Guns on the Broadside, with some Observa- 
tions on the All-round Fire combined with the jystem of Arma- 
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THE NAVY ESTIMATES. 

Ow Monday night Mr. Childers, in a speech of great 
length and some merit, moved the navy estimates for the 
ensuing financial year. Using the words in their strict 
sense, there was no debate on Mr. Childers’ speech, at least 
no debate possessing any peculiar interest for engineers. 
Mr. Corry, however, stated that he would move at the 
proper time, that the estimates be reduced £40,000 in order 
that the building of new ships should be postponed until 
the merits of the Monarch and Captain shall have been 
ascertained by the results of actual service, and we have 
every reason to anticipate a sharp discussion on the quali- 
ties of both turret and broadside ships at no distant date. 
It would be impossible to consider within reasonable limits 
all the questions raised by Mr. Childers; it is fortunate 
that very many of them refer to matters almost beyond our 

rovince, and therefore requiring no special notice at our 

ands. We have reproduced in another place so much of 
Mr. Childers’ speech, and of the guasi debate which ensued, 
sses special interest for our readers, We are in one 
sense indebted to the 7'imes for our report, but we may add 
that we have had to ne nage ome SS in 
reprinting it. Nearly all the figures erring to 
cauhie - Bonk freeboard, thickness of armour, &c., 
were incorrectly given; whether the fault lies with 
Mr. Childers or with the Times we are not prepared to 
say. It is hardly likely that Mr. Childers would have been 
guilty of such gross blundering as is involved in the statement 
that the new turret ships will have a freeboard of lft. 4in. 
That the Achilles has engines of 180-horse power ; the 
Research engines of 115-horse power ; that the Sultan is 
protected by armour varying in thickness from 6in. to 94in. ; 
that there is a ship being built which is called the 
“ Station,” and soon. We have taken some pains to cor- 
rect our contemporary, but we are not certain that we have 
freed his report from all mistakes. 

It will be seen at a glance that the most remarkable 
feature of the programme sketched by Mr. Childers is the 
adoption of the turret system by the Admiralty. Up to 
the date at which the members of the new Government 
took office, Mr. Reed as Chief Constructor, and Admiral 
Spencer Robinson as Controller of the Navy, built just what 
they liked. As far as the materials of our navy were con- 
cerned those two gentlemen constituted the entire Board 
of Admiralty. Now it is a matter—shall we say of history? 
—that both Mr. Reed and Admiral Robinson were 
violently opposed to the turret system. There is a story 
told of a certain judge who, on the hearing of a case, re- 
fused to listen to counsel for the defence, as “his mind 
was already made up.” “ But surely my lord,” urged the 
advocate, “you are open to conviction ;” “Of course I 
am,” was the reply, ‘‘ but I should like to see the man who 
could convince me.” Mr. Reed and Admiral Robinson 
were, we believe, open to conviction as regards the merits 
of turret ships from the first. The difficulty lay in con- 
vincing them ; and we confess we are very curious to know 
how the convincing has been done. Has the building of 
turret ships been forced on Mr. Reed by public opinion ? 
We think not, because he recently stated that one of the 
peculiarities attaching to the office of the Constructor 
of the Navy in.this age ie that he has to con- 
struct that navy in the face of public opinion. We 
are the first to admit that in this respect Mr. Reed has 
discharged his duty, and satisfied his conscience no doubt, 
to perfection, up to the present. Why on earth is it that 
he is now going to build turret ships? Is he building 
them under protest? Has he for once wandered from the 
path of duty, and suffered himself to be betrayed into 
doing things of which both Parliament and the country 
approve? Or is it that, seeing that this is just the most 
inopportune moment for laying down turret ships, he 
has therefore selected it, knowing that in so doing 
he will run counter to the opinions of both Parliament 
and the public? We shall not pretend to decide. One 
thing is certain, that a more absurd mistake never was 
made by an institution renowned for blundering—that is to 
say the Admiralty—than that of commencing the con- 
struction of new turret ships without waiting to see what 
those nearly ready for sea will do ina gale. A little delay 
can cause no ible inconvenience, while it is certain to 
add ly, if properly utilised, to our stock of information 
concerning turret ships. Mr. Corry has all our sympathies 
in this matter. 

Mr. Samuda’s —<€ simply called attention to the 
fulfilment of a prophecy made long since by ourselves. We 
stated that the “submissions” asked for by the Admiralty 
would result in nothing but disappointment to the sub- 
mitters. How accurately this pro’ has been fulfilled 
Mr. Samuda’s speech ehows pretty clearly. From the 





. strongly 

feel somal. The Government and its officials continually 
break faith with the engineers, shipbuilders, and skilled 
inventors of this country; and we sincerely hope 
that the exertions of Samuda in the House 
may put a stop to a practice which tends to bring 
the naval and military authorities into contempt 
with very influential men. We do not wish it to be 
thought that we attack any official or any Government in 

i . The evil is the result of a defective system, 
not of individual dishonesty. 

Much remains to be said as to the merits and demerits 
of the ships which Mr. Childers proposes to build, but we 
do not think that this is the proper time to say it. We 
want to know more about than Mr. Childers has 
vouchsafed to tell us before we can criticise them as they 
deserve. The idea of sending ships to sea without masts 
or spars is absurd, to say the least of it, and can only result 
from the mixing up of certain notions connected with the 
defence of our coasts and ocean warfare—two totally dif- 
ferent thi If the ships are for coast defence alone, 
then by means away with the masts ; if they are to 
keep the sea, masts cannot, in our opinion, properly be 
dispensed with, Whyisit that jury mastsare not used with- 
out shrouds or tripods? It is quite possible to construct a 
tube—and a light tube, too—of any strength which can be 
needed, the presence of which mast or tube would very 
little affect the all-round fire of properly disposed turrets. 
We have so often expressed our views on the question of 
freeboard that wé Mall not repeat them here ; it will 
suffice to say for the present that the proposed ships will 
please neither the broadside party nor the turret party 
—they apparently the bad qualities of both and 
the good qualities of neither. On this point it is just pos- 
sible that we may be mistaken, however, and therefore we 
shall suspend our verdict until we have heard all that can 
be u in the House of Commons in defence of ships of 
which we entertain at this moment anything rather than 


a good opinion. 


THE COMPOUND SHEATHING OF THE VOLAGE. 

No more striking statement could be adduced to 
illustrate the want of progress achieved towards solving 
the problem of sheathing iron ships’ bottoms than the 
official description of the Volage which has so recently 
gone the round of the newspapers. To surround an iron 
bottom with, not one but two wooden sheaths, with no 
further object in view than the ability to lay copper plate 
sheathing thereupon, under conditions forbidding voltaic 
action, so destructive to iron when established, does seem 
a roundabout means to anend. We are not deprecating 
the st beyond the limits of its own enuncia- 
tion. If it be the best known to Government, then is 
Government bound to adopt it; but such adoption is tanta- 
mount to confessing that the British navy department, after 
so many years of anxious inquiry, is not aware of any 
reliable means of immediately protecting iron bottoms from 
marine influences. We use the word “ immediately ” not in 
reference to time but to relation of parts. To sheathe an iron 
bottom with wood, and upon the wood lay copper, isa 
mediate relation of parts, as reflection will make manifest. 

Speculating on the sutliciency or insufficiency of the 
Volage’s er sheathing, the question of fouling is 
eliminated. It is one not coming within the limits of dis- 
cussion in any way. Practically, the sea bottom of the 
Volage is a copper bottom, and the fouling for any specified 
time, under any specified conditions of locality and motion, 
may be assumed to be the same as would have happened 
to any other copper bottom. A question that experience 
only can solve is, whether the underlying iron bottom will 
be protected from oxidation by the two wooden sheaths 
fortified against moisture—as by the terms of construction 
they are assumed to be—by a coating with marine glue. 
If it be within the conditions of possibility that the wood 
can be kept absolutely dry, then, of course, the iron will 
not rust; if otherwise, then we should apprehend the in- 
cidence of very powerful oxidation, whereby the iron bolts 
projecting through the inner wooden skinand terminated by 
sunken bolt heads, would incur serious peril. Giving Mr. 
Reed all credit for the elaborate compound expedient, we 
are quite sure he would be among the first to participate in 
regrets that the compound —e should be considered 
necessary. It is one that could never be adopted—even by 
war ships—generally, and for the protection of the iron 
bottoms of merchantmen it is, of course, still less available. 

To what practical conclusions have the majority of iron 
shipbuilders arrived in respect to the efficient protection of 
irou bottoms? To very few, having any acknowledged 
value; the fact being, that particular shipowners ac- 
quire their experience through particular and exclusive 
channels. The testimony they can offer relative to 
the merits of this marine paint, or thai, are given 
as the result of experience from particular voyages. 
Practically it is well known that from the Thames 
to Calcutta and back, involves less amount of fouling to an 
iron bottom than to Madras and back. We restrict our- 
selves hereto statement of the fact, not going on in this place 
to consideration of reasons, Every line of voyage has its 
own fouling speciality; wherefore it may happen, and pro- 
bably does happen, that the diversity of opinion in respect 
to different varieties of marine paint is so great. If there 
be one point of absolute certainty relative to this matter, 
to which all observant iron ship builders and iron ship 
owners must arrive—if sufficiently observant, and absolved 
from preconceptions—it is the point of condemnation for 
red lead. We are aware that many gentlemen ge ey 
authority in iron shipbuilding once spoke well of lead 
paint. they should speak well of it now, their testi- 
mony must repose on false analogies or insufficient evi- 
dence Experiments carefully conducted would soon con- 


that, under certain circumstances, red lead paint laid upon 
iron and exposed to the action of sea water, undergoes 


decomposition, depositing metallic lead upon the iron, fol- 
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lowed by results which are, under the circumstances, in- 
evitable—the lead destroying the iron, which is eaten away 
in holes, Beyond the attestation of this one fact, all that 
relates to marine protective painting is in the highest 
degree uncertain, founded on a basis no sounder than empi- 
ricism. When analogies have been appealed to in aid of 
practice they mostly have been false analogies, as a pro- 
minent illustration of which we may mention the various 
attempts that have been made to lay on powdered copper 
as a body, oil being used as a vehicle. Looking at marine 
protective paints in the aggregate, the dominant idea of 
manufacturers seems to be the production of a slimy semi- 
saponaceous layer, usually poisonous, and which under the 
action of sea water is assumed to wash away slowly. One 
proprietor of iron ships will give faith to combinations of 
= percha and grease or oil, while another will attest his 

elief that no covering is so good as a smear of tallow and 
white arsenic. In considering these various marine paints 
functionally, with the view of arriving at fixed issues, one 
conclusion is manifest. Whatever the paint used, were ‘it 
wholly indestructible, it would be wholly inefficacious. 
Marine attachments, whether animal or vegetable, can only 
be avoided either by poisoning them or effecting desqua- 
mation through removal of the ground from under them, 
both involving the element of destructibility in the paint or 
other sheathing used. A copper sheathing exercises both 
functions : it is desquamatory and it is poisonous. The 
usual belief, and one with which we are disposed to coin- 
cide, is that the desquamatory function of copper counts 
for more in the general results than its poisonous function. 
Whatever the acknowledged best sheathing paint for iron 
bottoms of the future may be, the quality of rapid drying 
is one that it should possess to be generally available. 
Graving dock rent is such a heavy item of expense, that a 
shipowner incurs it for the lowest possible minimum of 
time. The slap-dash hurry of painting the bottom of an 
iron merchant ship must be seen to be understood. One 
consequence too often is, that an iron bottom is committed 
to the water before the sheathing paint is in the state for 
best resisting aqueous agencies. We contemplate the 
entire matter from an engineering point of view, and, thus 
regarded, the expedient of sheathing ap iron ship with wood 
must be pronounced an elaborate but clumsy expedient. 
That it may be the best known is a point we shall not 
argue, but in that case the inevitable remark is prompted 
—bad is the best. 


HAMMERSMITH SUSPENSION BRIDGE, 


A VERY interesting question has been put to the public in 
— and to engineers in particular, by the Secretary of the 
Royal Humane Society, through the medium of the Times. 
This gentleman has, it appears, remarked on the occasion 
of more than one boat race, that the pretty suspension 
bridge at Hammersmith is taken possession of by an excited 
crowd standing as close possibly as men can stand; and he 
has further perceived that on the passing of the contending 
boats beneath, this crowd surges from one side of the bridge 
to the other, and causes it to oscillate violently, as is the 
manner of suspension bridges on comparatively slight pro- 
vocation. He has heard that in process of time, iron crys- 
tallises, and becomes brittle under strain. He is aware that 
Hammersmith Bridge has been built a long time, and 
strained and shaken not a little ; he fears, therefore, that the 
quality of the iron has been deteriorated ; and dreading the 
consequence of the giving way of any portion of the struc- 
ture during the approaching Oxford and Cambridge boat 
race, he wrote a very sensible letter to our contemporary, 
therein sugyestiny that the matter should be looked into 
a little. On Thursday week Lord Bury asked the Govern- 
meut in the House of Commons whether they intended to 
take any action in the affair, and was informéd that the 
Board of Trade would send a competent engineer to ex- 
amine and report upon the structure. Meanwhile one or 
two more letters have appeared in the 7'imes on the sub- 
ject, and notably one from the pen of Mr. G. Gordon 
Pag>, U.E., published on last Monday. 
lt is not disputed that up to the present moment the 
bridge has proved itself to be strong enough to sustain 
any strain which sightseers could put upon it. It has been 
densely crowded over and over in, and no important 
failure has ever taken place, nor have any but the most 
trifling repairs ever been needed. The assumption that 
an accident may follow if the public take possession of the 
platform on the 17th inst. rests simply on the theory that 
the molecular structure of the iron has been deteriorated 
by vibration under strain, or that the sectional area of 
Wome important members—such as the chains or the sus- 
pending links—has been reduced by corrosi We must 
wait for the report of the Board of e engineer to settle 
these things. But, meanwhile, we may point out that 
the inquiry peculiar interest, not only as regards 
Hammersmith Bridge, but all iron structures exposed to 
vibration while loaded. It has long been a Vexéd question 
among engineers whether iron does or does nok Weed 
stalline and brittle in service; and it will be no small 
achievement for the Board of Trade to advance our certain 
knowledge of the subject by the contribution of even one 
well-verified fact. The controversy may be 
involving three different theories. A to one, iron 
ath twoe | becomes brittle and crystalline finder even the 
‘most moderate strains, provided it is kept in vibration for 
‘a sufficiently long period. According to another theory, 
iron never becomes crystalline and brittle under any 
strain; and, according to the best, the metal ‘its 
character only when strained above its limit of elasticity — 
that is to say, when it has been stretchéd to such an extent 
by any applied force that it will not, on the taking off of 
at force, return to its original dimension’. The second 
theory is now almost universally re as untenable by 
competent engineers. It is excessively difficult to prove 
which of the remaining two is right and which is wrong, 
for the following reasons :—In the fifst it is im- 
ible to tell the exact th Of & bar ut testing 
it till it breaks. Therefore it i 
‘whether any bar has beeh , 
Poo hte We are bar iow and find ‘that it 


stand eight or nine 





manent set. We may put this bar in use, test it at the end of 
twenty years, and find it stand just what it did before; but it 
by no means follows that this circumstance proves that no 
deterioration has taken place. To assume that the facts 
supported this latter theory, is to assume that the original 
test was as nearly as possible all that the iron would bear, 
so that no margin was left for deterioration, which might 
or might not be true; but it is as we have said, practically 
impossible to test, in the first instance, any bars used in a 
structure like the Hammersmith Bridge, right up to the 
last limit without going beyond it. In the second place, 
it is difficult to prove that a bar has deteriorated by any 
examination of the structure. Those who believe in the 
deterioration under vibration theory, maintain that the 
iron loses its fibrous nature, becoming crystalline and 
brittle. The assumption of deterioration is based on the 
presence of a crystalline internal structure in the bar, 
which it is believed the bar did not originally possess. 
Now it so happens that we know less probably about the 
internal atructure of iron than about that of any other sub- 
stance used in the arts. We never see anything but its 
outside. Break or cut an iron bar as we will, still we are 
on the surface. Thus, as is perfectly well known, a bar 
10ft, long can be broken into ten pieces, showing alter- 
nately a fibrous and a crystalline fracture. Moreover, it 
does not follow that fibrous iron must be stronger or better 
than crystalline iron. It is quite true that rails, axles, 
chairs, &c., which have broken after long service, usually 
give a crystalline fracture, but it has never been proved 
that we are not confounding cause with effect when we say 
that the rail or the axle was broken because it had become 
crystalline. It may be just as correct to say that the rail 
had become crystalline because it was broken, for anything 
proved to the contrary. Of course we do not mean to 
assert that the structure of iron or steel does not change 
during use, or that these metals do not deteriorate in ser- 
vice, for this is contrary to fact. We only desire to point 
out that it has not been definitely proved that iron becomes 
crystalline when caused to vibrate under strain; or that, 





assuming crystallisation does take place under such condi- | 


tions, it follows that the iron has become weaker because it | r d ubyect ’ 
| crabbed manner in which scientific mathematical books are 


is crystallised. Whether it is brittle because it has changed 
to the crystalline from the fibrous condition, or whether it 
has changed from fibrous to crystalline because it has 
become ‘brittle, no one can say with absolute certainty. 
The brittleness is demonstrable, the cause is not. It has 
been argued, indeed, and with some show of reason, that 
there is no such thing as congenitally fibrous iron, but 
that fibrous fracture merely results from the drawing out 
and rearrangement of certain previously interlocking 
crystals when the iron is broken under test, just 
as an ‘apparently amorphous mass of felt may be 
resolved into its constituent fibres by careful carding. 
The theory is not ours, and we neither endorse it nor 
dispute it. We cite it simply to show that there is at least 
one way of reconciling difficulties connected with the 
appearance of the fracture of iron. 

Asregards the examination of Hammersmith Suspension 
Bridge, we wish it to be borne in mind that even should 
the test bars, which we suppose wiil be taken from the 
structure and broken, show a crystalline fracture, the cir- 
cumstance will not prove molecular deterioration. Neither 
will the presence of a fibrous fracture prove that the 
structure is perfectly safe and trustworthy. The point to 
which the Board of Trade engineer should devote his 


There are eight main chains, arranged in four double lines, 
two small chains being put one under the other on the out- 
side of each foo and two principal chains on each 
side of the carriage way. The small chains each consist of 
three rows of lin. flat bar links, 8ft. 10in. by 5in. wide, 
coupled by 2%in. round bolts and covering plates 15}in. 
long by 8in. broad and lin. thick. The chains con- 
sist each of six similar rows of plate links. The Vertical 
rods are lin, square, and stand 5ft. apart. 
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We cordially welcome every volume and treatise upon scien- 
tific subjects, written in a popular style, as a never-failin 

sign that there is a latent desire for knowledge an 

education springing up among our artisans, working 
classes, and public at large. Viewing the question of edu- 
cation and the acquisition of knowledge in the broad light 
most congenial to the spirit of the age, it will be admitted 
that it presents a totally different aspect to that afforded 
by it, even in times so recent as our own school days, In 
the past, learning was simply book knowledge, a study of 
the abstract, with little or no practical application to the 
use and convenience of mankind. The ancient philosophers 
considered it the greatest degradation their principles could 
be subjected to, and the greatest insult that could be 
applied to them, that the results of their labours might 
possibly be conducive to the welfare of mankind ; while, 
with all the hauteur of self-conceit, they prided 
themselves upon knowing more than their neigh- 
bours, They scorned the idea of making their knowledge 
subservient to either their own temporal interests or those 
of the rest of the world. Any well-educated man who 
reflects upon the fearful labour it has cost him to acquire a 
knowledge of very simple subjects, owing to the abstruse, 


usually compiled, must feel convinced that in a great mea- 
sure they defeated their own ends. Instead of serving as 
paths of learning and information to the masses, they were 


| absolute barriers, and impassable ones also, to many who 
would otherwise have delighted to taste “the Pierian 





attention is the degree of elongation manifested by the | 


bars before fracture. If this is not considerable, it may be 


taken for granted that the iron has deteriorated whether | 


the fracture is or is not crystalline, because the bridge was 


built almost before hot blast iron was known; and there | 


can be little doubt that whether very strong or not, the 

materials of Hammersmith Bridge were well made and 

originally ductile in a very high degree. If the inquiry is 
roperly conducted, its results will prove very valuable. 
he least carelessness will render them useless. 

Mr. Page’s letter, to which we have before referred, 
contains certain interesting statements worth reproduc- 
tion. Quoting a report by Professor L. D. B. Gordon, 
dated August 7th, 1862. He writes:—* Hammersmith 
Bridge was erected in 1827; Engineer, W. Tierney 
Clarke. Total length between land abutments, 710°7ft.; 
useful width of road, carriage-way, 20ft.; two footpaths, 
each 5ft.; total width, ; Span of main opening, 
422-5ft.; ratio of versine to span, 1-14°31; the total section 
of chains at the towers, 180 square inches; weight of a 
superficial foot of roadway, 63 1b.” 

As a matter of fact the bridge was completed in 1824, 
not in 1827. Mr. Page goes on to say that “ Drewry, an 
authority on suspension bridges, states that the bars of the 
chains were proved hes nine tons per square inch. The 
greatest possible load has been assumed by Mr. E. Olark at 
80 Ib. superficial foot, but this has been considered as 
excessive by many engineers. An experiment was made, 
Which came under my notice, by packing men on a weigh- 
bridge, with a result of 84 lb. superficial foot; but it is 
not within the limits of probability that such a crowd 
could accumulate on any bridge. I gather from various 
authorities that 70 lb. per foot superficial may be assumed 
as a Standard for the load that the platform of a bridge 
could ¢ontain. Such a load on Hammersmith Bridge 
would prodtice a strain on the chains of 886 tons, or 1°4 
tons below proof strain.” 

Inasmuch a8 the maximum strain now allowed by the 
Board of Trade is but five tons, it is evident that the 
structure is nearly 45 per cent. weaker than these regula- 
tions allow; and we confess that we think the apprehen- 
sions—the expression of which has led to the official in- 
quiry—are well founded. 

@ cannot better conclude this article than by append- 


‘a few lars fing the construction of mer- 
smith ridge, in addition to those given above, by Professor 
Gordon. His dimensions are substantially correct. The 


deflection of the main chains in the centre is 29ft. 3in. 


ae ors Rae digs arin nsion is 
tp —aprrtae Gony ee pemeagt are of 
stone, 22ft. thick, 42ft, wide at the top, 72ft. at the water- 
dine, and 48ft. high, measuring from the Toad. 


spring.” There is no doubt that the education of the 
working classes, and others whose acquirements are not 
much beyond those of the “ three R’s,” has been most mate- 
rially retarded, for the want of channels of information 
adapted to their limited capacities. Nor has this want 
been confined to simply the working classes. Others far 
above them in point of education, but who were neither 
mathematicians nor classical scholars, have been deterred 
from following up the study of subjects that possessed for 
many of them great interest and attraction. 

This Treatise on Optics, by Mr. Nugent, is just one of 
those books calculated to demonstrate that the principles 
of this science, and, in fact, of any other, may be taught in 
a manner that can be readily comprehended, both by per- 
sons of limited information and of limited abilities. It 
must not be gathered from our statements that we recom- 
mend, or at all endorse, an unstudious or dilettante style of 
perusing a treatise on a scientific topic. It will not do to 
read a treatise on optics, heat, the steam-engine, or the 
electric telegraph, in exactly the same frame of mind as 
that with which one would peruse the latest sensational 
novel. The book must be studied earnestly and carefully, 
with the intention of thoroughly understanding its con- 


| tents, and storing in the memory the most prominent parts 





for future reference. There is no virtue in works of su 
rerogation, or merit in taking trouble purely for trouble’s 
sake, when nothing is to be gained by it. We assert that 
there exists not the slightest necessity for making the 
draught of knowledge, more unpalatable than what the 
nature of it demands. On the contrary, it should be made, 
like physic for a child, or, in fact, for that matter, for a 
grown-up person also, as palatable as possible, The 
author who takes up an abstruse subject, disentangles it of 
all its intricate knots and subtleties, and clothes it 
in a dress that will render it generally recognisable, 
confers more benefit upon public education than he 
who writes folios in literally an unknown tongue. 
Starting with the definition of light, Mr. Nugent briefly 
refers to the various theories—ancient and modern—enter- 
tained upon that question, and it will be sufficient to remark 
that the wave or undulatory theory is now the usually re- 
ceived one among scientific men. It is true that the 
emissive theory still -has its advocates, but it no longer 
meets with the universal acceptance it once did. The three 
chapters immediately following the first, are devoted to an 
elucidation of dioptrics, or that branch of the science re- 
lating to the refraction of light. By the aid of several ex- 
cellent diagrams the subject is fully ard lucidly explained, 
including the formation of images by prisms and lenses. 
The student will do well to study closely the “ Table of 
Indices of Refraction,” as he will thereby learn the effect 
exercised upon rays of light, by the different media through 
which they may chance to pass. That rays of light are 
bent or refracted in passing from one medium into another 
of a different specific gravity, isan established fact, and 
also that the ratio of the sine of the angle of inci- 
dence to the sine of the angle of refraction is a con- 
stant for the same media, but the reason of the cir- 
cumstance is yet an unsolved problem, and likely to 
remain so. Many eminent phi — Descartes among 
the number—have attempted to explain the phenomenon; 
but although their arguments reflect much credit upon 
their inventive powers and talent for scientific disquisition, 
they leave the matter just where they found it. 

The one principal law of catoptrics, or that branch em- 
bracing the reflection of light, is that the angle of incidence 
is equal to the angle of ion; and when this is under- 
stood, all the questions relating to the reflection of mirrors 


will be easily comprehended. After ing the chapter 
sianatieally and familiarly ex- 


on caustic curves, Which are 
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of li This is one of the most interesting 
ume, and the various opinions put for- 
Prt: ys the experiments bearing upon the sevenfold or 

composition of light, candidly and fairly investi- 
Petry Whi i kebooting to Wetton, coniisted of seven, 
s " to Newton, consi seven, 
and to Sir David Brewster, of only three, pri colours, 
red, yellow, and blue. The latter philospher accounts for 
the mistake into which he consi his scientific prede- 
cessor to have fallen, by attributing it to some imperfection 
in the manner of con a iments. this as 
it may, the composition of white light may be ed as 
consisting of the three colours only. A description of the 
organ of vision—the eye—together with the laws of vision, 
and that peculiar defect, termed colour-blindness, absorb 
Chapter VIII. One would scarcely have expected to meet 
with the name of Mr. Troughton, of the firmof hton and 
Simms, the eminent mathematical instrument nakees, asa 
victim to this species of optical derangement. Under the 
head of “Optical Instruments” are explained most of those 
pleasing delusions, including the celebrated “ Pepper's 
ghost,” which delight at the same moment that they cheat 
the eye. The details of the various descriptions of tele- 
scopes— the Newtonian, Gregorian, Galilean, and Hers- 
chellian —are illustrated by suitable di and a 
chapter upon the application of optics to the useful arts, 
brings to a close this valuable addendum to our repertoire 
of books, calculated to diffuse information and instruction 
among our artisans, and all who deaire to become acquainted 
with the true principles of science. We may congratulate 
the publishers upon having produced a volume, handy in 
size, neat in appearance both externally and internally, 
and admirably adapted for fulfilling the purpose, which 
the aathor mentions in his preface was that which he had 
in view. 


plained, we aré introduced:to physical optics, including the 





A Rudimentary Treatise on the Manufacture of Bricks and Tiles ; 
containing an Outline of the Principles of Brickmaking. By 
Epwarp j)osson, A.1.C.E., M.I.B.A., Author of “The Art of 
Building,” “ Masonry and Stonecutting,” “Foundations and 
Concrete Work,” &c. &. Revised and corrected by CHARLES 
Tomiinsoy, F.R.S. Fourth Edition. With additions by 
Ropert Mater, A.M., F.R.S., M.LC.E., &. With illustra- 
tions. London: Virtue and Uo., 26, Ivy-lane. New York: 
Virtue and Yorston. 1868, 

Tue name of the author of this treatise is a sufficient 

guarantee that the contents will answer the expectations of 

the reader. If “the claims of long descent” are supposed 
to be of any importance to a building material, then bricks 
certainly taxe the foremost rank, and in all probability 
their future career will be as endurable as their past. 
It is true that the employment of stone, where works of 
great magnitude are concerned, becomes almost imperative, 
both for constructive reasons, as*well as for the sake of 
zesthetical effect; but it will never supersede the more 
ancient material in structures of a smaller and less pre- 
tentious character. That there is an enormous amount of 
bad brickwork hourly erected in London and elsewhere, no 
one who is acquainted with the manner in which houses 
are run up by speculating builders will for a moment 
deny. At the same time, there are not wanting numerous 
examples of the same description of work which have 
withstood for centuries the attacks of the weather and the 
influence of time, and remain to the present day indispu- 
table witnesses to the solidity and durability that it is, or 
rather was, possible to obtain by that method of construc- 


tion. But in those earlier times bricks were bricks and 
mortar was mortar. Mud and slime were unknown 
quantities, 


As might be reasonably anticipated, it was not long after 
the introduction of machinery before its potent aid was 
called in to assist in the manafacture of bricks, and so far 
as their crushing strength is concerned, it appears that the 
machine-made brick will stand about one and a-half times 
the weight that will crush the best hand-made specimens. 
In the manufacture of bricks, as well as in all artificial 
preparations, the success of the operation and the value of 
the product are chiefly dependent upon the selection of the 
material ; consequently the selection and the preparation 
of the clay of which the bricks are composed demands 
not merely care and attention, but also experience on the 
part of the manufacturer. Next to this, the management 
of the kiln is an important detail in the process. From 
Chapter L., which treats of the manufacture of bricks 
and tiles in Holland, and which is contributed by 
Hyde Clarke, C.E., it seems upwards of a million bricks 
are sometimes burnt in a Dutch kiln. The Dutch 
have long been famous for their clinkers and other 
bricks of a hard description. Notwithstanding that 
the principle of brickmaking is everywhere identical, 
@ great diversity exists in the various lesser operations 
connected with their production. The nature and extent 
of these vary with the district and locality where the 
enn fy a carried os and the several methods 
prac in the vicinity of the metropolis, in Nottingham 
Staffordshire, and other provinces, are fully desoribed and 
investigated. 

In addition to the regular established manufacture of 
these materials of construction at well-known places, they 
are frequently made in large numbers in what might be 
termed an impromptu manner, Wherever any great 
excavation takes place, such as that for a large tunnel or 
dock, which requires to be “lined,” the bricks for 
“lining” it are generally made upon the spot, provided 
that the earth be in any way suitable for the purpose. 
All that is wanted in a brick intended for tunnels, docks, 
and other enginescing works is, that it should be hard and 
sound, should ring well when struck, and not be too 
absorbent. Irregularity in shape and want of uniformity 
in colour, however detrimental to house bricks, are of little 
or no consequence where strength and stability are the 
only features sought for in the building they compose. 
Cc LX, is devoted to a description of the different 

ines invented for facilitating bri ing, and is well 





deserving the perusal of all interested in the subject. The 
illustrations are especially well executed, and are distri- 


buted with no sparing hand. In the dix at the close 
of this valuable little volume there is a short chapter upon 


the science of brickmaking, in which the chemical nature 
of the bs gangs the composition of the various clays 
emplo and the effect of the combination of the several 
i ients, are examined into. The publishers, in the 
production of the fourth edition of this well-known 
treatise, have fully sustained in every point the acknow- 
ledged reputation of their firm, and also the value of the 
“ Rudimentary Series.” ‘ 





SOIREE OF THE ROYAL SOCIETY AT 
BURLINGTON HOUSE. 

At the soirée given by the President of the Reyal Society at 
Burlington House, on Saturday last, Mr. H. C. Sorby, F.R.S., to 
whom the Geological Society have presented the Wollaston Gold 
Medal for his valuable researches on the application of the 
microscope and spectroscope in the investigation of rocks and 
meteorites, exhibited a number of specimens illustrating the 
application of the spectrum-microscope to mineralogy. He 
showed that didymium, erbium (of Bunsen), uranium, cobalt, 
chromium, copper, and manganese (when occurring as perman. 
ganic acid), could be recognised in transparent minerals or 
blow-pipe beads, by means of the characteristic absorption 
bands seen in their spectra, even when they are much coloured 
with the oxides of iron, manganese, or nickel. In addition to 
these, a new earth, for which the name jargonia has been 
proposed, was detected, as well as another substance— 
perhaps also new—which has not yet been sutliciently 
studied. Jargonia is an earth closely allied to zirconia, 
existing in small quantities in zircons from various loca- 
lities, but constituting the chief ingredient of some of the 
jargons of Ceylon. It is, however, distinguished from zirconia, 
and from ali known elementary substances, by the follow- 
ing remarkable properties :—The natural silicate is almost, if not 
quite colourless, and yet gives a spectrum which shows above a 
dozen black lines much more distinct than even those character- 
istic of salts of didymium. When melted with borax it gives a 
glassy bead, clear and colourless, both hot and cold, and no trace 
of absorption bands can be seen in the spectrum ; but if the 
borax bead be saturated at a high temperature, and fused so 
that it be filled with crystals of borate of jargonia, the spectrum 
shows four distinct absorption bands unlike those of any other 
known substance. 

He likewise showed some new applications of the microscope 
to blow-pipe chemistry. Of these there aretwo chief divisions. 
In one method the substance is fused with borax or microcosmic 
salt, so as to give a clear bead, and the spectrum is examined by 
means of the spectrum eye-piece. In the other method the satu- 
rated borax bead is kept hot over the lamp, so. that crystals may be 
deposited in it. By using the microscope many elements may 
then be easily distinguished in the form of crystals, which are 
often of extreme beauty. When much mixed, however, or 
combined with silica or other acids, as in natural minerals, it is 
often requisite to add various reagents, such as phosphate of 
soda, microcosmic salt, boracic, molybdic, and tungstic 
acids. These give rise to characteristic crystalline deposits, and 
we may thus distinguish lime, magnesia, baryta, and strontia, 
even when combined with silica, and can even detect magnesia 
when mixed with several times its weight of lime in impure 
limestone, &c. Three examples were exhibited of the applica- 
tion of Mr. Sorby’s method. Sphene melted with borax does 
not deposit crystals, but the addition of boracic acid sets titanic 
acid free, which is readily recogaised by the form of its crystals. 
On diluting the bead with more borax, so as to retain the titanic 
acid in solution, phosphate of soda causes the deposit of crystals 
of phosphate of lime. Fergusonite, from Greenland, shows the 

sctrum of didymium, and that from Yetterby the lines of 
erbium. When fused with borax it deposits crystals of columbic 
acid, and, after dilution with borax to prevent this deposit, the 
addition of phosphate of soda produces crystals of phosphate of 
yttria. Gadolinite, from Yetterby, when melted with borax,gives 
a spectrum indicating the presence of didymium and erbium, and 
when kept hot it deposits the characteristic crystals of borate of 

ttria. 

F The Master of the Mint demonstrated the expansion of pal- 
ladium when charged with hydrogen by an extremely happy 
experiment. Two narrow compound bands of palladium formed 
the electrodes immersed in acidulated water. On passing the 
current through the cell, the hydrogen, developed at one elec- 
trode, caused the band of palladium to coil itself into a knot. 
On reversing the current, the oxygen immediately neutralised 
this hydrogen, and brought the band back to its normal position, 
and the hydrogen developed on the other electrode, caused it to 
coil together. Each time the direction of the current was 
changed, therefore, one band unwound itself and the other as 
quickly twisted itself together. 

Mr. Kirkcaldy exhibited a number of specimens of iron and 
steel, Mr. Bidder a model of his hydraulic coal-breaking ma- 
chine, Mr. Milroy his patent excavating apparatus, and a num- 
ber of experiments were shown in illustration of the applica- 
bility of the A BC Sewage Process, as practised at Leicester, 
Tottenham, and Leamington, for the purification and utilization 
of sewage. 








THE MANCHESTER ASSOCIATION FOR THE 
PREVENTION OF STEAM BOILER EXPLOSIONS. 


THE annual meeting of this Association was held on Tuesday, 
Mr. W. Fairbairn, LL.D., in the chair. From the speech of the 
Chairman we gather that the Association is in a most flourishing 
condition. The engineering department is in a satisfactory state, 
and the Association owes a great deal to the labours and constant 
superintendence of Mr. Fletcher. That gentleman states that 
during the past year there has been no explosion to any of the 
boilers under the charge of the a though many of them 
are worked up to a pressure of 60 lb. to 70 lb, per square inch, and 
even upwards in some cases. Last year, however, outside the ranks 
of the Association, there had occurred no less than 45 explo- 
sions, injuring 117 persons, 57 of whom were killed. In 
1867 there were 36 explosions, from which 60 were killed and 
67 seriously injured. In 1866 there were 72 explosions, 
injuring 196° persons, 87 of which cases were fatal; and in 
1865, 48 explosions occurred, in which 46 were killed and 79 
seriously wounded. Thus during a period of four years we have 
on record—independent of unknown casualties—201 explosions, 
250 persons killed, and 315 seriously injured. None of these 
boilers were under the inspection of the Association. These facts 
say much for the system of independent periodical inspection on 
which the Association is founded ; and the soundness of the prin- 
ciple that Vag) is better than cure, or any other principle of 
compensation, is evident. Keeping these objects in view, great 

is attached to frequent internal and flue exami- 
ilers, which are made not less than once 
&@ year. Upwards of 2000 have been examined during the 








anxiety or signs 

and flue examinations, all the boilers are inspected when at work 
with steam up, at least twice in the course of the year, when the 
safety valves, water gauges, blow-off cocks, &c., are all carefull 
examined, hin Mma routine of examination is attended ta 
very conside expense. some cases inspectors have to trav 

a distance of 200 miles to make an internal and flue examination, 
and that to suit the convenience of the members. 

The chairman d to the meeting that experiments were 
now in progress to prove the efficien ay of bi Jeg eee ry: 
worked at pressures varying from 180 1b, to 200 1b. down to that o 
the atmosphere, and ultimately condensed. This would give a 
large rate of expansion, and provided the vessels and cylinders 
through which it passes are well made and well clothed, to prevent 
the escape of heat, we may look for the reduction of consump- 
ns good coal down to 14 1b, or 2 lb, per indicated horse power 

r hour. 

Patter some further remarks from the chairman, Mr. Hugh 
Mason, in seconding the adoption of the report, said he was glad 
that the president had referred to the question of coroners’ in- 
quests. He was afraid that the attention of the Association had 
been less directed to the preservation of life and the prevention of 
fatal accidents than to the advancement of the material interests 
of steam users, and he hoped the attention of tlie Government 
would be directed to the subject, with a view of enabling coroners 
to call in thoroughly scientific witnesses. The resolution was 








sed. 

"i Henry R. Greg, Stockport, proposed, and Mr. Jabez 
Johnson, Bolton, led, “ That the name of this Association be 
modified, and instead of remaining as at present, ‘The Association 
for the Prevention of Steam Boiler Explosions, and for the Attain- 
ment of Economy in the Use of Steam,’ that it be henceforward 
‘The Manchester Steam Users’ Association for the Prevention of 
Steam Boiler Explosions, and for the Attai t of E y in 
the Application of Steam,’ so that it may be cited in brief as ‘The 
Manchester Steam Users’ Association.’” The resolution was 
passed, 

The next resolution was moved by Mr. Thos. Schofield, Corn 
brook, seconded by Mr. C. H. Pooley, Manchester, and supported 
by Mr. W. Richardson (Platt’s), Oldham, and was to the following 
effect :—*‘ That this meeting hears with satisfaction that steps have 
been taken during the past year for arousing public attention to 
the present unsatisfactory character of the investigations con- 
ducted by coroners regarding the cause of steam boiler explosions, 
as well as to the erroneous verdicts constantly returned, and 
requests the ittee of t to take such further steps 
as they may find necessary to secure these investigations bein, 
rendered more satisfactory, so that the truth may be fully arriv 
at and spoken in each case, in order to prevent the constant re- 
currence of these fatal catastrophes.” 

The resolution was adopted. 

Mr. Samuel Rigby, Warrington, moved, and Mr. Cowell (Patri- 
croft Spinning Company) seconded, “‘ That the benefits derived 
from membership with this Association are not confined to ques- 
tions of safety merely, but embrace others of importance to steam 
users, such as the prevention of smoke, the best construction and 
equipment of boilers, &c.” This resolution was also passed, and 
the proceedings closed with a vote of thanks to the president, vice- 
presidents, and officers. 














Tue ALBERT MeMORIAL.—The Albert Memorial is now nearly 
finished. So far as the structural portions are concerned we might 
say it is complete, but that which delays its inauguration, and still 
keeps about it a perfect web of scaffolding, is by far the most im- 
portant work of all, and one that it is impossible to hurry for- 
ward, namely, its sculpture and profuse decorations, with which 
it is embellished. These great groups consist of many figures nearly 
9ft. high. They are all carved in Sicilian marble, which has been 
calculated to withstand the corroding influences of a London 
climate, and are advancing towards completion in the studios of 
Messrs. Foley, Bell, Macdowell, Theed, &c.; and although they 
have made great progress of late, there is no chance of their being 
finished by the lst of May, a period which some time back it 
was thought probable the Queen would solemnly inaugurate the 
Memorial. The mere building of the granite and piecing-in of 
the wrought iron frame work was easy enough, and an every-day 
business with which the magnitude of the sculpture could not 
possibly keep pace. Mr. Gilbert Scott, we need hardly say, is the 
designer of the whole work. Mr. Skidmore has been entrusted 
with the execution of the pinnacles and scrollworks of iron ; and 
to Mr. Salviati the mosiacs ; whilst Mr. Kelk by command of the 
Queen has been appointed the contractor. The Memorial was 
commenced in 1864, and a considerable time was necessarily occu- 
pied in securing good afoundation, Just below the gravel a bed of 
loose sand and mould had to be excavated to a depth of 18ft., and 
this has been filled in with solid concrete, and on it have been built 
a series of cellular arches rising from the four sides of a square, 
arch upon arch, to the apex platform in the centre, making a vast 
honeycomb of minute brick arches. And over this is laid the 
flights of steps which form the basement. Towards the Kensington 
Road,—the south side, there are three flights of these steps, and 
on the east, north, and west sides there are only two; and between 
each flight, which rises some 8ft., is a landing something similar to, 
but very much larger than, those under the Duke of York’s column, 
From the corner of every landing projects diagonally a massive 
pedestal of granite, which will be surmounted by groups of sculp- 
ture; and above all, on the highest platform, commences the actual 
Memorial, or more correctly speaking, the podium, which at the 
present time is being carved. This podium rests upon a handsome, 
highly polished base of granite; and above it rises a frieze of Sicilian 
marble to a height of 6ft.; and this is to be carved with bas-relief 
figures, numbering some eight hundred. Those figures on the 
south and east sides will represent Poetry and Painting; and 
the north and west, Sculpture and Architecture. At each angle of 
the podium there is to be a cluster of statuary. Those clusters or 
groups, now in the studios of Messrs. Foley, Bell, Macdowell, and 
Theed, are intended to represent the four quarters of the globe. 
Asia will be the workmanship of Mr. Foley, Europe that of Mr. 
Macdowell, Africa that of Mr.Theed, and America that of Mr. Bell. 
The shrine work above the statue is supported at each corner by a 
cluster of columns, eight in number, all composed of the same 
monolith, red and grey granite. The columns rest upon plain blocks 
of Irish granite polished, and from the caps of the columns spring 
the main arches of the canopy, which will spread itself over the 
seated figure of the Prince Consort beneath. That which is seen 
almost from any part of the park, and forms the principal feature 
of the monument, is the lofty spiral with its glittering Roman cross, 
120ft. high. The whole of the spire is almost covered with metal 
work, and weighs something over 200 tons, and is supported by four 
massive wrought iron girders, placed horizontal in the masonry of 
the canopy upon which the entire weight of the spire rests. All 
chance of lateral thrust upon the arch is thus prevented. Utterly 
impossible to describe are the minor decorations of the work. The 
roof of the canopy which covers the seated statue of the Prince 
Consort is decorated with mosaic, representing the royal arms and 
those of the prince on a ground of gold and blue ; and at the four 
angles of the pedestal, beneath, upon which the prince is seated in 
as tate throne, are four emblematic groups, —one of Agriculture, by 
Mr. Marshall; one of Manufacture, by Mr. Weeks; one of Engineer- 
ing, by Mr. Lawlor; and one of Commerce, by Mr. Thorneycroft. 
Above, at each corner of the canopy, are four figures by Armistead 
and Phillip; and likewise figures portraying Poetry, Painting, 
Sculpture, and Architecture, As the sun shines on the work the 
effect is very brilliant, but they lose all recognition as to subject 
owing to a thi film of glass (a protection against the influence of 
the climate) acting as a mirror, 
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THE RAILWAY STEAM FERRY ON THE LAKE 
OF ZURICH. 


THis steam ferry has for its object to connect the railway system 
of Switzerland with that of Wurtemburg, the two systems as 
now divided by the Lake of Zurich, representing a distance o! 
12 kilometres in a right line. This interruption in the lines of 
communication caused great inconvenience and loss in time and 
money on the transmission of goods of every sort between 
Germany, Switzerland, and France. The articles sent over the 
lake consist of immense quantities of iron, a hes sg vag og 
of nature and industry drawn from Hungary, A 
and Wurtemburg, and go over the Lake of Zurich + weaenat 
and on the way to Rhenish-Prussia and France, whilst articles of 
steel, iron, and other metals, steam engines and mac’ 

&c., come from France, Belgium, Westphalia, and Switzerland, 
and go over the lake to Bavaria, Austria, Hungary, and the Prin- 
cipalities in return. 

There is no doubt that the traffic is seriously interrupted by the 
Lake of Zurich, as the heavy goods trains, arriving at the port of 
Romanshort on the one side, Zz at the meet of Friedrichshafen on 
the other side of the lake, have to be unloaded, shipped, and the 
goods be conveyed over the lake by steamers and then loaded 

. In view of this inconvenience, the directors of the North- 

tern Railway of Switzerland communicated with the directors 
of that of Wurtemburg, with the object of adopting the best 
means for facilitating the traffic over the lake. The violent storms 
which, as is known, prevail on the lake augmented the difficulties, 
and a project suggesting a number of small boats, each large and 
strong enough to carry one railway wagon or carriage, and alto- 

her towed across the water by a steamer, had to be abandoned 
or this reason. But the intention of the two companies was to 
establish, aswe may say, by the help of an efficient: steam ferry, 
a railway across the lake. ‘This suggested steam ferry was 
adopted, and Mr. John Scott Russell, civil engineer and naval 
architect, was charged with making the necessary designs for it. 
Mr. Russell built, twenty years ago, the first s ae upon the 
Lake of Zurich for the steamboat company at Schaffhausen, and 
this steamer is considered up to the present day as one of the best 
crossing that water. The contract for the execution of the ferry 
boat was entrusted to Messrs. Escher, Wyss, and Oo., of 
Zurich, after a competition with several of the first-class firms of 
England, France, Germany, and Switzerland. The work was 
begun in January, 1868, at the works of the above-named firm at 
Stampfenbach, and the ‘ferry boat was launched in the following 
October. For its propulsion a steam engine of 200-horse power is 
employed. The fixed works required at the two ports, including 
two steel bridges (also designed by Mr. J. Scott Russell), in order to 
establish a direct communication between the shore stations and 
the ferry boat, had already been executed in Friedrichshafen under 
the direction of Mr. Brockmann, engineer of the Wurtemburg 
Railway, and in Romanshorn, under the direction of Mr. Seitz, 
engineer of the North-Eastern Railway of Switzerland. These 
steel bridges are fixed at une end, which is on the same level as the 
rails in the stations, whilst the other end can freely move up and 
down in order to correspond with the level of the rails upon the 
boat, as conditioned by the different heights of the water of the 
lake, which varies at different seasons. These bridges and the 
ferry boats are provided with two lines of rails in order to prom Sn 
the same time two trains across the lake. The ferry boat 
constructed strong and stable enough to resist even the most 
violent storm ; its bottom is flat, and its upper works are partly 
covered in by a roof, which forms also a deck, from which the 
captain directs the course, and which may be also used by the 
passengers of the railway trains as a pleasant lounge during the 
passage. The time of crossing the lake is about one hour, and 
there exists no reason why other lakes in Switzerland, many of 
which are 50 to 60 kilometres long, should not be crossed in’ the 
game manner. . The working expenses of such a system are not 
higher than those of a first-class railway, and the velocity may be 

from 20 to 25 kilometres per hour. The lakes would 

thus no longer constitute a severance between two districts or 
countries, but would become highways for increasing the traffic 
and for facilitating the communication. 

We are glad to find that Mr. John Scott Russell’s abilities, 
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Bulford House, near Amesbury, Wiltshire, “ An im; method of and 
apparatus for esparto, straw, rags, or materials for the 


manufacture of paper. 
541. SAMUSL OsBORN, Sheffield, “Improvements in knives and knife bars 
for machines.” 


542. JOHN OLIVER CHAPMAN PHILLIPS, Birmingham, ‘‘ An improvement 
or pe in the construction of mys partial sets of artificial 
teeth 





544, Winutam Row Lame, South am ildi as Censure 
London, “ FB onan area ooo ve engines.” — 
communication from William Hoh oe 

515. GeOwGE ALEXANDER FALL, New ton U8. ** Improve- 
ments in vessels.” 


prope! 
546. THOMAS SCHOENBSRGER Barr, Tavistock Lae Covent Garden, 
London, ‘‘ Improvements in the manufacture of iron and steel.” 

547. es a. Se Leaca, and JAMES GoovrEas. oe | 
“Improvements in machinery or for winding slivers or laps o 
wool! Gaz, cotton, other fseee miamriaha ai 
548. BENJAMIN JOSEPH BARNARD MILLS, South London, 


hestlat 





U.S. 
“(Improvements in apparatus for 


inn-tields, London, “ Lg ny 
from Lucien Bonaparte Flanders, 
Philadelphia, Pennsylvania, U.S. 


551, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improve- 
ments in screw wrenches.”—A communication from Charles Lawrence 
Perkins, New York, U.S. 

552. JOHN BRYANT RUSHBROOK, St. Andrew’s-street North, Bury St. 
Edmunds, Suffolk, ‘‘ An improved hurdle for folds for lambs and sheep.” 
553. ROBERT MELDRUM, Pittormie, Cupar, Fifeshire, N.B., ‘‘ Improvements 
in machinery or apparatus for stopping locomotive and ‘other engines and 

vehicles or machinery when connected therewith.” 

554. James BLype, Sheffield, “ Improvements in scissors or apparatus 
—— suitable for gathering flowers.” 

555. RY FREDERICK FRevuTeL, Kingsland-road, London, ‘ Improve- 
tents in the manufacture of hats and caps, and other coverings for the 

e 

556. RICHARD Price WILLIAMS, Great Seatgpcot, “Westminster, “‘Im- 
provements in railway crossings and switc '—2nd February, 1869. 

557. JONATHAN THOMPSON Fane and Sams Hymas, Erith, Kent, ‘‘Im- 
yg in grate bars 

558, ALFRED JOBSON, Darlington, ham, “Improvements in the ma- 
chinery or a) for dischas -s and in the arrangement and con- 
struction of coke ovens, also —— mode of utilising the waste heat of 
coke ovens.” 

559. — BREEDEN, Birmingham, 
coc: 

560. JOSEPH JOHNSON and mae GILL, Unstone, Derbyshire, ‘‘ Improve- 
ments in ro engines and pumps.” 

562. WILLIAM FReDERIOK COLLARD Moovrrig, Southampton-row, London, 
“ Improvements in pianofortes. 

563, JAMES NEILSON and JAMES See, Glasgow, Lanarkshire, N.B., 
‘‘ Improvements in applying trade marks, names, and devices upon metallic 
guna .”""—Partly a communication from Hermann Summerlein, Nurem- 


549. a Ecsom Liter, Bedford, 
ti ,° 

sh some HENRY JOHNSON, Lincoln’s- 

in veloci; communication 


ae 


“Improvements in taps or stop- 


erg. 

564. ALFRED VINCENT NEWTON,  Chenomn, lane, London, “‘ Improvements in 
the fire-boxes and ash-pans of locomotive engines.”—A communication 
ae — Livingston Lansing and George ney Chase, Buffalo, New 

ork, 

565. SamUEL HOLROYD, Newton Heath, Manchester, “ Improvements in the 
recovery of substances used in the purification of gas for illumination and 
of waste products arising therefrom. 

566. HENRY BESSEMER, Queen-street- place, Cannon-street, London, “‘ Im- 





500. THOMAS HENRY MARTIN, Swansea, Glamorganshire, ‘An i d 

pe cay for tightening piston rings to the cylinders of steam or other 

es.” 

501. DESMOND GERALD FITZGERALD, Battersea, Surrey, ‘“‘ A new or im- 

proved mode of constructing electric telegraphs and voltaic batteries.” 

502. JOSEPH NEWTON, Leeds, Yorkshire, “ Improvements in machinery for 

spinning flax and other fibres.” 

503. WILLIAM DaIngs, Gravesend, Kent, “ Improvements in anchors.” 

504, FRANCOIS WILLIAM MALLETT, "New Haven, Connecticut, U.S., ‘‘ An im- 
proved machine for making sewing needles.” 

505. MANUEL Vary, Scarborough, Yorkshise, “ Improvements in ornament- 
ing surfaces.” 

506. FREDERIC DELBREIL, Versailles, France, ‘‘ Improvements in apparatus 
for the removing and facilitating the utilisation of excrementitious or 
other refuse matter which passes into the sewers or is deposited in cesspools 
or elsewhere in cities, towns, and other localities.’’ 

507. THOMAS FORSTER and PETER BRUSEY COW, jun., Streatham, Surrey, 
“Improvements in the manufacture of india-rubber suction and other 
pines and of hose buckets, bags, and such like vessels, for conveying or 

olding water or other liquids.’’"—18¢h F. ary, 1869. 

508. WILLIAM MARSHALL COCHRANE, Surbiton, Surrey, ‘‘ Improvements in 
vessels for containing water and other liquids, and in means for suspending 
and carrying the same.” 

509. THOMAS TUNSTILL and JOHN DODGEON, Burnley, Lancashire, “‘ Im- 





which his countrymen, at least those of the world of sci 
cannot forget, thus appear to continue to find useful and congenial 
application.—Neue Ziircher Zeitung. 





LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

On Saturday the 6th inst. the ordinary monthly meeting of 
members was held at the rooms of the institution, ermanbury, 
City, Mr. J. Newton, Royal Mint, president, in the chair. The 
sitting was mainly devoted to the transaction of business inti- 


in looms for weaving.” 

b1l. ALEXANDER y mages Edinburgh, Midlothian, N.B., 
breech-loading fire-arms.” 

512. Lewis Geor@E Moors, Erith, Kent, “Improvements in the construc- 
tion of feathering sails for windmills.” 

ey Loapgk, Finsbury, London, ‘‘ Improvements in steam gene- 


“Improvements in 


rs. 
514. wey MYERS, New Bond-street, London, “‘ Improvements in churns, 
in apparatus for whipping or beating eggs and performing other similar 


operations.” 
515. THOMAS SMITH, Manchester, “Improvements in the treatment of 
oa, carpets, druggets, tweeds, trowserings, broad and other woollen 
joths.” 
516. JOHN DAVEY, Wisbeach, Cambridgeshire, " Improvements in the con- 
of motive-power engines.” 





mately connected with the Association, and it was very 
attended. After the confirmation of minutes of preceding meet- 
, the election and nomination of new members was proceeded 
with. These latter operations occupied considerable See, for 
never since the formation of the society were the candidates for 
admission on any one occasion so numerous. Each election is pre- 
ceded by a statement of the qualifications of the would-be asso- 
ciate, and then an open vote decides the question of admission or 
otherwise. A majority of at least two-thirds of the members pre- 
sent is required to secure an election. The oman | gentlemen 
were unanimously chosen as honorary 
Messrs. G. Waller, of the firm of Burton, Sons, and Waller, Hol- 
land-street, Blackfriars-road; Edward R. Allfrey, of Humphrys 
and Tennant’s, Deptford ; Richard Moreland, sen., < Moreland 





and Son’s, Old-street, st Luke’s; James Shand, of Shand and 
Mason’s. Ground-street, Blackfriars -road ; Frank Ives 
Scudamore, General Post-office ; George Robertson, of 


Leadenhall-street; and Thomas Hall, of Bouverie-street, Fleet- 
street. Mr. William Thorburn, general foreman for Messrs. D. 
Napier and Sons, York-road, Lambeth, was elected an ordi 
member, and Messrs. T. Hugh: es, J. H. Wolff, J. E. Reed, 
Noble, R. Wood, and J. Bates were nominated under the same 


category. 

It now seems abundantly evident that masters and foremen 
are alike warmly interes in the progress of this institution, 
and equally determined to Ponthen & its interests. Under such 
circumstances it is quite safe to predict that it must rapidly in- 
crease both in usefulness and influence, and that to a degree which 
is scarcely calculable at present. In view of this prosperous con- 
dition of fo it was unanimously resolved at the meeting of 
ong 6th that the local habitation of the society should thenceforth 

changed, and that for the future its monthly sittings should 
She place at the — Terminus Hotel. It was er announced 
that in all probability Professor Tyndall would deliver an inau- 
= and scientific j sic before the oe yo tom ers and 
oremen at their new rooms on the evening of Sa 3rd of 


April next. Arrangements having been Pre noc 5 ed to 
for announ week by week in the advertisement columns of THE 
ENGINEER Mechanic's Magazine the number of associates un- 
em together with the of each for 
var in establishments, and other minor 
business disposed of, meeting of last week was brought 





Sourn KEwsInaton MusruM.—Visitors during the week oding 


517, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improved 
ane for increasing the tractive power of road and other locomotive 
and carriages."—A communication from Eugéne Bacheli 


ts in the construction and arrangement of machinery, apparatus, 

and buildings employed in or for the manufacture or production of cast 

steel and malleable iron from pig or other carburet of iron.” — 23rd 

February, 1869. 

567. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved hand-vice.”—A communication from Pierre Amable Grilly, Rue 
Blondel, Paris. 

568, JAMES JOHN MYERS, Caxton Ironworks, Spa-road, Southampton, ‘‘ A 
novel method of enabling passengers to warn railway servants in charge 
and during the running = a train of anything dangerous to their lives and 
welfare, and to guard promptly the i and compart- 
ment from which such aie shall ? some caused, also to enable the 
driver to know immediately if any portion of his train of carriages has 
broken away or been disconnected from any cause.” 

569. JOHN WHITEHEAD, Middleton-road, Oldham, Lancashire, “ Improve- 
ments in furnaces for steam boilers and ‘other purposes.” 

570. WILLIAM ARTHUR Ives, New Haven, Connecticut, U.S., 
ments in mechanism for making circular tenons and mortises.” 

571. WILLIAM WILLIAMS, Mitford-street, Liverpool, 
laying and joining pipes for gas, water, and other like 

572. JaMES COOKE and GEORGE HIBBERT, Richmond, 

of one or more steam jets with or without water for obtaining vacuum 

power, applicable to steam and other motive engines, also to other 
=. in paper, chemical, iron, steel, and other works and manu- 


ors” Bausow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ Improved appa- 
ratus for regulating friction on the bobbins of machines used for spinning 
cotton and other fibrous materials.”—A communication from Charles Catel, 


Lille, France. 

574. JOHN Ives VAUGHAN, Mitre-lane, near Kensall-green, Middlesex, 
“ Improvements in , converting, and utilising the metallic salts and 
sulphuric acid contained 1n or deriv the residual or waste liquors 

of tinned plate works and petro! and paraffin refineries.” 

575. ROBERT MORTON, Bridge Sion 7. Elms, surrey, “ Improvements 

used in the manufacture of gas.” 


in apparatus 

576. GkORGE RegEx, Holloway, London, “ Improved means of producing 

and devices upon the surface of glass and glazed ware.” 

577. JAMES THEODORE GRIFFIN, Fleet-street, Lenken, “‘ Improvements in 
harvesting machines.”—A ys meng from Cyrus Newhall, Hinsdale, 
New Hampshire, U.8.—24th February, 1 

578. WILLIAM HENRY TOOTH, Greenwich its in the 

fi nn from plastic or 


‘* Improve- 
“ Improvements in 
orkshire, “The use 








Boulevart St. Martin, Paris. ‘ 

518. EDWARD HewETT, St. ‘Leonard’s-on-Sea, Sussex, “‘ Improvements in 
cowls for chimneys and shafts.” 

519. HERBERT THOMAS JENNINGS and THOMAS JENNINGS, Sidney-street, 
City-road, London, ‘‘ Improvements in steam engines. 

520, JAMES BARTON, Church-street, Birkenhead, Cheshire, “* Improved 
mode of and means for heating water for supplying steam boilers and other 


purposes. 

52z, MALOOLM MACLENNAN, Liverpool, ‘‘Improvements in the permanent 
way of railways.” —19th February. 1869. 

523. Groxee GeRakD Hails, Little Distaff-lane, London, “‘ Improvements 
in burning and vaporising combustible liquids to obtain light and heat, and 

apparatus employed therein.” 
524. GeorGs GREEN, ene Cardigan, “ Improvements in buddles for 
separating ores and other materi: 

525. JOHN DUNCAN GAULDIE and i ALEXANDER MARSHALL, gene, 
Lanarkshire, N.B., ‘‘ Improvements in steam engines and — 

526. JOHN THOMAS WIBBERLEY, Leicester, ‘‘I 
or apparatus for winding cotton, silk, wool, or other ana hy on 


hi 


a 
spools or 





reels.’ 
527. JOHN MABSON, Norwood, Surrey, “I ts in for 
cnege corks, and for receiving the wax, and dirt which tall there- 
m2. 
528, ARTHUR Jacos, Bromley, Kent, “Improvements in the ventilation of 
sewers. 
529. JEAN EBERHARD, Tolmer-square, Hampstead-road, London, « Improve- 
ments in apparatus for propelling ships and other vessels.” 
330, HENRY ALTON WHIT&HEAD, Holbeck, Leeds, Yorkshire, ‘‘ Improve- 
ments in machinery for combing wool, cotton, flax, and other fibrous sub- 


stances.” 

53:. MaTTHEW GRAY, Highbury-hill, London, “An improvement in the 
manufacture of covered electrical conductors 

532. James HANCOCK Morb, Cambridge, “ Improvements in hair-cutting 
vaatimals also applicable to clipping or shearing sheep and other 


533. THOMAS HENRY SIMMONDS, Great Mitchell-street, St. Luke’s, ‘London, 
and EBENEZER BELL MORELAND, Bartholomew-close, London, ‘ An 
improved or © for glazing or finishing linen-' faced paper used in the 

and cuffs, and for other 
534. BENJAMIN FRANKLIN WEST , Southampton-buildings 
London, ‘‘An improved double-jointed butt-hinge.”—A communication 
from James Bidwell, San Francisco, California, U.S. 
535, FRANCOIS GEORGE FLEURY, Merrick-square, hwark, , “Im- 
ements in meters or apparatus for measuring water and other 


586. JOHN ee, Dene House, Seaham Harbour, Durham, “ Improve- 
ments in the ventilation 
537, ROBERT pe oy Beeston, Nottinghamshire, “Improvements in the 


construction 
538. JOBN era Le Lvoas, 





, Chancery-lane, 





Al hambers, Lombard-street, London, 
** An improved fi Ppa oy Mt communication from John G, 
Holbrook; New York, U.8.— 1689. 
539, Ji ge mer WILLIAM WSEMS, ohnstone, Ren frewshire, nae 
sf or means malting, heating, 
Pa) and ventilanng 


New Inn, Strand, WILLIAM WYKES 





6th March, March, 1600,—Oo Mondeg, 3 and Saturday, f 

Wam ee m., and other galeries, 
2724; a¥ y, Th nung, an (admission m 
10 am. ol 5 ppm, Hnseum, and other eatierien, 
205; total, 17,736. 5s vag week in former 
years, 10,148, bode the Museum, 8,210,860. 


aT apataee Wraysbury, Buckinghamshire, and —s GAPPER SOUTHBY, 





> Kee, * 

of bricks, tiles, and other —. 

silicious materials, and in the machinery or apparatus employed for 
moulding and pressing a same, part of which improvements are also 
applicable for compressing peat or any other substances for the manufacture 
of artificial fuel.” 

580. WILLIAM ANYON, Manchester, “Improvements in the construction of 
velocipedes.” 

582. BEKNARD PEARD WALKER, North-road House, Wolverhampton, Staf- 
fordshire, ‘Improvements in shaping and finishing metallic and other 
—, by abrasion, and in the machinery or apparatus employed 


584. JouN MOODY, Heworth Green, Yorkshire, “ nee in the means 
ond sppretins Six snediaag vanes cx Soting bodies.” 

586. WILLIAM mt seed tus for oxidising 
in furnaces and apparatus for ox: 
ores." ——A = from W 
Pennsylvania, U. 

=> LAWRENCE ENG, Mum ford-court, Milk-street, London, ‘‘ Improve- 

ts in and umbrellas or sunshades.” 

590. Vi Wuaten RANDAL Hanns, Rue Gaillon, Paris, “Improvements in 
the manufacture of weavers’ harness or healds, and in the machinery used 
for that purpose.”—25th February, 1869. 


Inventions Protected for Six Months on the Deposit of 
Rpesinentons. 


oo London, ‘Improvement 
and desul phurising iron and other 
Henry Piclookl, Pine-grove, 








Complete 
625. WILLIAM ROBERT LAKE, pton-building Chancery -lane, 
London, ‘‘ An improved lawn rn mowing hine.”—. ication from 
Samuel Coit, Hanford, Connecticut, U.S.—1st March, 1869. 
639. Joun Hows, jun., ae Suffolk, Massachusetts, = 8., Meas and 
useful impr in vessels,” — 2nd March, 1869. 








Patents on which the Stamp Duty of £50 has been Paid. 
“=> TLLIAM CLARK, Chancery-lane, London, ‘‘ Rose engines.” —3rd March, 


1866, 

676. JOHN BROADBENT, Dawson’s Croft Mill, Salford, Lancashire, ‘‘ Winding 
and reeling ”"—6th March, 1866. 

5 EDMUND TONKS, Birmingham, ‘Casement and ether stays.” 16th March, 


1093. JAMES SPARROW and SAMUEL POOLE, Frood Ironworks, ——.. 
ham, Denbighshire, *‘Collecting the heated gases from blast furnaces. 
10th March, 1866. 

740. PHILIP HENRY ASHBERRY, Sheffield, ‘‘ Machinery for pe 
qorem of gene usually made in Britannia metal, pewter, &c. 

671. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, “ Zinc.” 


1866. 
683. JOHN NORMAN, Glasgow, Lanarkshire, N.B., ‘‘ Animal charcoal, &c,” 
—bth Me 1866, 
702. . GBEOGHEGAN WEnane, 61. Sieghinte- queens, Bape, , London, 
703, Geonae EpMUND DONISTHORPs, Leeds, Yorkshire, ‘Cutting coal.”— 
1 
738. Prers Watt BOULTON, Tew Park, Oxfordshire, ‘‘ Generating 


heat, &c.”—10th March, 1866. 
761, JOHN WiLLIaM Yates, Birmingham, “Spades, shovels, forks, &c.”— 
14th March, 1866, 























THE ENGINEER. 








Patents on which the Stamp Duty of £100 has been Paid. 
657. EDWIN GILLARD CAMP, Bristol, ‘‘ Brushes, or apparatus for brushing.” 


March, 1862. 
596. WMLLIAM TONGUE, Bradford, Yorkshire, “ Preparing silk, flax, hemp, 
&c.”—5th March, 1862. 
oF JOHN egy Lard nome Seen, ot Se See, Leeds, 
625. JOHN PLATT and WILLIAM , Oldham, Lancashire, “ Clean- 
ing cotton from seeds.”—8th March, 1862. 


Notices of Intention to Proceed with Patents. 
3730. WILLIAM JOSHEPHAT TICHTHENER, Essex-road, Islington, London, 
ee in chronometer and other lever watches.”— 8h December, 
3981. FREDERIC AvGUsT KUNOW WALDEMAR VON OPPEN, Poll Mall, 
oe ts in ving breech-loading and in 
cartridges for the same, and in devices attached to the said fire-arms for 
charging the cartridges.” —A from Colt’s Patent Fire-arms 


communication 
Lg aneeny | Company, Hartford, Connecticut, U.S. 
3988. ROBERT RIFFITHS, Rhual Issa, near Mold, Flintshire, “‘ Improv 


e- 
ments in vessels, and in the arrangement and construction of 
ome > a et apparatus connected ith.”—3ist December, 








sema 
* ing, and the working of the opening and closing appa- 
ratus ; used 


prov 

joe Sead ears me and improved means for raising or lowering 
such gates when necessary.”— 15th January, 1869. 

166. WILLIAM THOMAS ELEY, Gray’s-inn-road, London, “ Improvements in 
the construction of cartridge cases "—18th January, 1869. 

175. WILLIAM =©ROBERT KE, South buildings, Chancery-lane, 
London, ‘‘ Improvements in wheels for railway carriages, locomotives, and 
other vehicles.”—A communication from John Raddin, Lynn, Massa- 
chusetts, U.S.—19th January, 1869. 

235. HUGH WALBRIDGE LAFFEXTY and ROBERT LAFFERTY, Gloucester, 

den, New Jersey, U.S., “ New and improvements in centri- 
fugal machines for draining sugars and other substances, and in the manner 
of their su and the means of communicating motion thereto.”—25th 


january, 1»69. 

299. JAMES TOLSON, Dalton, near Huddersfield, Yorkshire, ‘Improved 
means or apparatus for cleaning the cards of carding engines, or machines 
having cylinders or rollers clothed with cards used in the preparation of 
wool, cotton, or other fibrous substances.” —30ih January, 1869. 

370, WILLIAM «ROBERT Lakg, Southampton-buildi Chancery-lane, 
London, “ Im ements in puddling and other furnaces employed in the 
manufacture of wrought iron and steel""—A communication from Samuel 
Danks Cincinnati, Ohio, U.S.— 6th February, 1869. 

386. WiLLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved lining for puddling and other furnaces.”—A com- 
oe from Samuel Danks, Cincinnati, Ohio, U.S.—8th February, 


1869, 

402. BENJAMIN FRANKLIN STURTEVANT, Massachusetts, U.S., “‘ An improved 
blower for furnaces.” ~ 9th February, 1869. 

. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
construction of rotary engine.”—-A communication from William Owen, 
Toronto, Canada.—12th February, 1869. 

455. Bristow HuNT, Serle-street, Lincoln’s-inn, London, ‘“‘ Improvements in 
saws.”—A comm from Gottlieb Maulick, Thomas Preston Mar- 
shall, and George Whitfield Rowley, Trenton, New Jersey, U.S.—15th 

9 ~~ 


, 1869. ’ 
5282. AMBROSE HuDD SMITH, Mall-place, Clifton, Gloucestershire, ‘‘Im- 
provements in the method of and apparatus for warming and heating 
churches, chapels, and other buildings. 
3283. GEMINIANO ZANNI, Ironmonger-lane, London, ‘Improvements in 
electro-magnetic telegraph printing instruments.” 
3290. ae THEUPHILE VAN HECKE, Courbevoie, near Paris, ‘‘Im- 


3291. JOHN JOHNSON, Chandos-chambers, Adelphi, Westminster, “‘ Improve- 
ments in apparatus applicable to window frames for or lowering 
sashes and shutters.”—27th October, 1868. 











improved method of treating bones and the obtained therefrom, 
| to render them available for various AF penn as oH December, 
1 

143. JouN Sevens, Lath, Geettent, “Rageebetntats fe yoegelling verte.” 


—! 5 . 

165. Hengy PAKNALL and JOHN PARNALL, Bristol, “Improvements in the 
construction of centres and bearings of scales, scale beams, and weighing 
machines.” —18th January, 1869. | 

295. KENNETH CAMPBELL. WATSON, Glasgow, Lanarkshire, N.B., “An 
oe eee of righting boats when they are upset at sea.”— 30th 

fanuary, 1°69. 

354. JOHN — Derby, ‘Improvements in explosive projectiles.”—5th | 

1 


403, JOHN HENRY JOHNSON, Lincoln’ London, ‘“ Improvements 
in apparatus for heating and ventilating.”—A communication from John 
Johnson, Saco, Maine, U.S.—9th gm ang 

456, ALEXANDER MORTON, Glasgow, Lee. “ Improvements in 

i i or mec 


hanism 
re therefor, known as Morton’s ejector condenser.”—\5th February, 


1869. 

581. MaTTHew Gray, Highbury-hill, London, ‘An im ement in the 
manufacture of covered electrical conductors.” —20th Fy , 1869. 

556. RICHARD Price WILLIAMS, Great George-street, Westminster, ‘‘1m- 
provements in railway crossings and switches "—22nd , 1869. 

639. Joun Howe, jun., Boston, Suffolk, Massachusetts, U.S., “‘ A new and 
useful improvement in navigable vessels.”—snd March, 1869. 


*,* petitions will be forwarded by post from the Patent-office on 
receipt of the amount of price and . Sums exceeding 5s. must be re- 
mitted by Post-office Order, payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- | 
ampton buildings, Chancery-lane, London. } 


List of Specifications published d the Week ending 
Oth March, 1800," 


1973, 8d.; 2030, 4d.; 2079, 10d.; 2087, Sd.; 2272,10d.; 2273, 64; 2276, 8d.; 
2282, 8d.; 2287, Sd.; 2292, Is. 10d.; 2300, 1s.; 2303, Sd.; 2305, 10d.; 
2306, Is. 24.; 2312, 10d.; 2313, 8d.; 2318, 1s. 4d.; 2319, 6d.; 2322, 6d.; 2323, 
10d ; 2825, 10v.; 2382, 8d.; 2334, 6d.; 2335, 4d.; 2336, 4d.; 2337, 4d.; 2338, 
10d.; 2339, 4d; 2340, 6d.; 2341, 1s.; 2342, 8d.; 2344, 18. 10d.; 2345, 4d.; 2846, 
4d.; 2347, 1s. 6d.; 2348. 6d. 2349, 6! ; 2350. 41.; 2351, 4d; 2352, 4d.; 2354, 
4d.: 2855, 1s.; 2356, 4d.; 2358, 4d.; 2359, 4d.; 2360, 1s.; 2361, 4d.; 2362, 4d.; 
2368, 10d.; 2364. 4d.; 2365, 4d.; 2367, 4d.; 2368, 1s.; 289, 10d.; 2870, 6d.; 
2371, 4d.; 2372, &d.; 2373, 44; 2374 8d.; 2376 4d.; 2379. 6d.; 2380, 4d; | 
2381, 28.; 2382, 4d.; 2383, Sd.; 2384, Is; 2385, 4d.; 2388, 4d.; 2389, 
4d.; 2391, 4d.; 2395, 4d.; 2897, 4d.; 2399, 1s.; 2403, 1s.; 2404, 4d.; 7408, 44; 
2410, 4d.; 2411, 44.; 2412, 4d; 24615, 4cd.; 2416, 4d.; 2417, 44; 2418, 4d.; 
2419, 4d.; 2420, Sd.; 2428, 4d.. 2438, 4d.; 2266, bd; 2456, 10d.; 2458, 10d.; 
2520, 4d.; 25 2, 8d.; 82¥2, 1s. 4d.; 3338, 10d. 








All persons having an interest in ing any ene of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 








ABSTRAOTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for Tux 
EnGinzer, at the ofice of Her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2490. J. Himp, Bristol, “* Motive .”"— Dated 8th August, 1868. 

The patentee connects the fly-wheel of the first motor to a shaft containing 
a pulley keyed thereto, from which a driving band extends to a second shaft | 
carrying a pulley and fly-wheel, the diameter of which and the consequent | 
weight are much greater than the first, and from this second series they again | 





operate a third series, the fly-whee! of which is proportionately increased in | 
proceeded with. . 


size and weight.—Not w 
2512, J Winszorrow, Dalston, * Motive power.""—Dated 12th August, 1868. | 
For this purpose pistons work perpendicularly in cylinders open at each end 
into separate chambers, which are lied through passages and slide-valves 
operated from a rotary axis, having motion given to it by bevelled or other 
suitable gear connected to the piston-rods. Gearing communicates motion to 
the index wheelwork for registering the motions of the pistons, and, conse- 
quently, the amount of liquid measured. By these means the use of stufling- 
boxes to the piston-rods is rendered unnecessary, and the friction and wear 








3296. MATTHEW AUGUSTUS SOUL, Finsbury-place, London, “ Imp 

in parts of the permanent way of railways.”—A communication from John 
Gregory, Lisbon, Portugal.— 28h October, 1868 

3305. MakTiIN Benson, H Manchester-square, London. “ Im- 
provements in s ."—A communication from John Richards, 
Cincinnati, Ohio, U.S, 


3308. FRANCOIS ARMAND BLANCHON, Paris, “ Improvements in tops.” 
3312. JOSEPH ADAMS, Barnsbury, London, and WILLI4M ADAms, York-road, 
—e London, “Improvements in the manufacture of bricks and 





3314. HENRY WALLWORK, Manchester, *‘ Imp: in taps or valves.” 
3315. ROBERT OXLAND, Compton Gifford, Plymouth, Devonshire, “ Improve- 
ments in ee of ores and minerals for the extraction of tin.”— 
1 - 


October, L 

3318. WILLIAM COLLINS, jun., Glasgow, Lanarkshire, N.B., “ Improvements 
in Ss and feeding or removing paper and other sheets from a pile, 
and in apparatus therefor.”—30th October, 1868. 

3324. JULIUS BRONNER, Frankfort-on-the-Maine, Prussia, “ An improved 
construction and application of shades to gas lights.” 

3325. WILLIAM EDWIN — and THomMas Dopp, ee, Cheshire, 
“Certain improvements i or 3 crac. nuts.” — 
aa = ; machinery pparatus 4 

3332. JouN Lopes, Yeadon, near Leeds, Yorkshire, “‘ Improvements in 
looms for weaving.” 

3334. JaMES DANNATT THOMAS SCOTT TURNBULL, Sunderland, Durham, 
** An improvement or improvements in garments for saving life in case of 
immersion at sea or otherwise.”—2nd November, 1868. 

339. JAMES ANDREW RAMSAY MAIN, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in iron sheds for agricul produce, and applicable other- 
wise.”—3rd November, 1868. 

3353. SAMUEL WARD, WILLIAM HuRST, and JOHN TvuER, Farnworth, Lanca- 
shire, ‘Certain im in looms for weaving.” 

3358. RICHARD NEEDHAM, Dukinfield, Cheshire, ‘‘Improvements in the 
scrapers of fuel economisers and steam generators.” 

3359. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ An i 


quent thereon are avoided. The liquid to be measured passes into the 
valve chamber, and thence through the alternate ports of the valves to the 
respective ends of the cylinders. The outlet for the measured liquid is 
through the va!ve chamber and by a central port. 

2531. W. TuHoroxwp, Norwich. “* Railways.”—Dated \3th August, 1868. 

One single line of rail is arranged in the middle of the roadway. The 
rolling stock is constructed with four bearing wheels with double flanges, all 
in one line in the middle underneath each carriage, instead of having bearing 
wheels placed on each side. Traversing screws and gear are employed for 
shifting the wheels Jaterally relatively to the body of the carriage, until the 
load is perfectly balanced upon the wheels. The perpendicular position is 
preserved by the addition of one or more wheels on each side of the carriage, 
80 arranged by working in slots as to run freely upon the road without bearing | 
any part of the weight of the carriage, except when the carriage inclines to 
one side or the other. 





Class 2.—TRANSPORT, 

Including Railways and Plant, Road-Making, Steam Vesiels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2476. W. E. Newrowr, Chancery-lane, London, “‘ Regulating speed.” —Dated 

7th August, 1868. : 

The piston-rod of an engine is connected by a link or connecting-rod to one 
end of a vibrating lever, mounted on what the inventors term the shaft 
of resistance, at a point above the point of connection of the piston-rod with 
the vibrating lever. On the side of this lever is mounted a small bell-crank 
lever, which is capable of rocking on its centre of motion within certain 
limits—that is, between two fixed studs, which circumscribe the action of one 
of the arms of the bell-crank lever. This arm is connected by a rod to the 

hanism to be d, or to the motive engine to be regulated, while its 
second arm is connected by a rod or link to the arm of another bell-crank 
lever whose centre of motion is fixed, while that of the first bell-crank lever 











electro-physiological for application to the human body. ”— A 
communication from A] Charles Garratt, Boston, Massachusetts, U.S. 


is ble, being situated on the vibrating lever. The upper arm of the 
second lever is connected by a rod to the cut-off valve of the engine, which is 
worked thereby. Thus, in the event of any irregularity of motion in the 





a ~y ae CoRBETT, Sekforde-street, Clerkenwell, London, “ Impr 
in way ” 
3363. AUGUSTUS LEA BRICKNELL, Stratford-upon-Avon, Warwickshire, 
“* Improvements in ge applicable as a rotary engine pump and water 
J 


meter.”—5ih November, . ° 
-street, Westminster, ‘‘ Improvements in 
the construction of locomotive steam carriages to be used on railways.” 
3374, FRANCIS EDGAR MARTINEAU, Birming **Improvements in hasps 
for fastening doors and and for other like purposes, which improve- 
ments may also be a; toh - 
3377. MARC ANTOINE FRANCOIS MENNONS, Newgate-street, London, ‘“ Im- 
provements in the mode of and apparatus for forming screw threads on 
wrought iron bolts."—A communication from Alexis Belaieff, St. Peters- 


Sanq, Busia. 

3379. WILLIAM BROUGHTON, South-street, Fins Market, London, “ Im- 
provements in kitchen ranges.” —6(h November, 1868. 

3390. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Improve- 
ments in separation id matters contained in liquids, and in appa- 
ratus for the same.”——A communication from Lucien Henri Blanchard and 
— Léon Henri Provost, Boulevart St. Martin, Paris.—7th November, 


1 
3449. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘Improvements 
in the manufacture id hangings and any ad for — and Meher deco- 
de Strasbourg, Paris.—13ih November, 1868, —— aapeeeba 
3472. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “Improvements 
in railway wheels."—A comm: from George Granville Lobdell, 
Wilmington, Newcastle, Delaware, U.8.—14th November, 1868. 
3553. CHARLES CRABTREE, Bingley, Yorkshire, and JOHN STEEL, Keighley, 
Yorkshire, ** Improvements in a: employed in the manufacture of 


rative 


Chancery-lane, London, “Im ed gearin; 
lying motion on a single shaft.” - A commmuntontion from | ae | 
Scu Brooklyn, New York, U.S.—24th November, 1868. 
3735. THOMAS SPEIB, Blackstone, Renfrew: » N.B., “Improvements in 
machinery or apparatus for cultivating land.” 
736. THOMAS SPEIR, Blackstone, Renfrewshire, 
machinery or apparatus for ploughing and cultiv: 
3742. JOHN KtmK and JOHN KUkK, jun., We 
Len Nottinghamshire, ‘“‘ Improvements in 
made on bobbin net or twist lace machines.” —8th x 
3751. JosePH PARKINS, Brewer-street, Golden-square, London, “ Improve- 
ments in machinery for stamping, embossing, or printing in colours,” —9h 


December, 1868. 

3754. WILLIAM GRIFFITHS, Mount-street, Grosvenor-square, London, “Im- 
provements applicable to bits and bridles.” 

3761. WILLIAM STIRLING JACKSON, Carter-street, Walworth, Surrey, “An 


N.B., “Im ements in 
jana” 


-street, Park-side, New 
manufacture of weavings 








and which it may be desired to correct or compensate, then the 
rod which works the first bell crank will move it more or less accordingly, 
and aill, through the second lever and gear, regulate the cut-off of the steam. 
2502. A. M. CLarx, Chancery-lane, London, “ Propelling vessels.” —Dated 11th 
August, 1868. z 

The patentee proposes to inject steam at a high pressure from a suitable 
boiler, through an apparatus composed of several cones, to which the water 
has free access, dis’ d one within the other at the bottom of a vessel, which 
steam carries with it a column of water of sufficient diameter to produce by 
its reaction on the ding water sufficient power to propel the vessel. 








—_—_— 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 


240). F. A. Lerten, Lancaster, “ Carding engines.” — Dated 21st July, 1868. 
This invention consists, in the First place, of an arrangement for effecting 
the enclosure of the *‘ licker-in.” The patentee uses end shells, cast or other- 
wise, formed in two pieces, one piece of each shell being formed on the pedestal 
in which the shaft of the “licker-in” revolves, the other piece being formed 
on the cap of the pedestal, the two portions forming a complete circle. The 
“ licker-in " cover is fitted to the upper portions of the end shells, and the 
under-guard, or casing, to the lower portions, the cover being connected by an 
intermediate V-shaped plate with the ‘‘fly-plate” that guards the main 
cylinder, thus preventing to a great extent the discharge of fly from the card- 
ing engine. In carding engines having a flexible bend the patentee makes 
the bend of sufficient length to sustain the fly-plate. Another ge 
consists in mounting the brackets or arms which carry the grinding roller 
upon the bosses formed on the pedestals around the bearings, so that each of 
the arms can be swivelled to some extent around the centre of motion of the 
“ licker-in,” and be fixed, by means of a set screw, in the position required. 
2431. J. R. Cnosxey, Cannon-street, “‘ Looms.”—Dated \st August, 1868. 
This invention relates to shuttles driven by compressed air, by intervening 
between the shuttle-box and the second wheel a flexible barrel or cylinder 
composed of rubber or canvas and discs of wood, from which the air is forced 
on pressure being applied to one end, a valve opening at the other at the same 
time the air po be, through the valve, and s) the shuttle through the 
shed of the warps.—Not with. 
2441. H. A. Bonwevitxe, P ‘* Dyeing fabrics.” —Dated 4th August, 1868. 
This invention relates to the use of pumps in lieu of hand labour, in order to 
form the various operations preliminary to the dyeing, the dyeing process 
itself, and the drying of the textile materials. To that effect one or several 
troughs are used containing the liquids employed in these diffe perations, 
and a special trough is used in which is suspended the textible material to be 











| sponding shape, 


causing the shuttle boxes to 
stand more firmly to their work, and avoid tendency to kick ; they comprise 
sinking, square, or rectangular, and circular, 
back of the frame, holding the shuttle boxes, and providing guides of corre- 
or nearly so, working in such grooves. Also making the 
grooves and slides, or either of them, with the grooves sunk in the slay sword 
or vibrating upright. which carries the slay beam at one end, and into a cap 
securing slide at the other. 


2460. W. Peansow, W. Spurn, and H. Baapsvry, Birstall, ““ Looms.”—~—Dated 
6th August, 1868. 

This invention relates to self-acting means of working the rising boxes or 
change shuttle boxes employed in looms for weaving fabrics, for which 
Jacquard or other indicating apparatus is used to select the different colours or 
kinds of weft required. and consists in the construction of a 7 
the indicating or governing »pparatus may be readily “‘ lagg k,” rev ° 


| or altered at any time, without altering or otherwise moving any of the other 


parts ofthe loom. In one arrangement for this purpose the patentees em 

the well-known “‘ star-wheel” intermittent motion To the star-wheel a Doel 
is fixed, on the surface of which are arranged a series of slidable tappets equal 
in number to the number of points, places, or notches in the star-wheel. These 
tap; are formed in steps or Cifferent lifts, two, three, or more, according 


| to the number of change boxes used, and are arranged under the box levers, 


so that as the star-wheel rotates (intermittently), the teppets may be in 


| suitable position for contact with the friction roller of the lever, and thereby 


cause it to operate the boxes. The Jacquard app:ratus or peg-lags, or other 
indicating apparatus, are arranged to operate on these tappets by means of levers 
and rods, so as to slide the tappets into proper position, as required for contact 
with the box levers. 





Class 4.—AGRICULTURE: 
Including Agricultural a Windlasses, Implements, Flour 
ills, dee. 


2536. H Sterranson, and J. Haptey, Upper Thames-street, London, “‘ Decor- 
ticating grain.” — Dated 1*th August, \*68. 

This invention consists of a series of roughened rotating arms or blades, 
mounted on a central) shaft or spindle in a cylinder, to which the grain to be 
operated upon is admitted by preference in a continuous stream, and from 
which it is discharged after having been sufficiently long exposed to the 
decorticating action of the roughened blades. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 

2481 J. Broapvoor. Glasgow, ‘‘ Waterclosets.”—Dated *th August, 1868, 

The apparatus comprises a main discharge valve of a spherical form, with 
a cylindrical way through it, and which is held in a spherically shaped box 
made in two halves. The valve is made with a shell of gun metal in which a 
tube of copper is solderea to form the way through it. The shell is cast with 
spindles or journa's on it, and apertures in the box, through which these pass, 
are kept tight by stuffing boxes. One of the spindles has fixed on it a curved 
slotted crank arm or lever, acted on by a pin, with a roller fixed to a lever that 
has the usual hand rod attached. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, 4c. 
om, R. Lake, Chancery-lane, London, “ Fire arms.”—Dated 29th July, 


This invention consist chiefly in a novel construction of the firing pin, and 
its peculiar g in bination with the bolt and breech shoe, 
whereby the danger of accidentally exploding the cartridges, either by pulling 
the trigger or otherwise, is entirely obviated. The invention also consists in 
the novel mode of preventing the binding or striking of the bolt in its chamber, 
also in the peculiar construction of a stop, which prevents the accidental re- 
moval or escape of the bolt from its chamber, and at the same time allows it to 
be readily removed when required for cleaning or other purposes, and also in 
the novel arrangement of the parts of an ordinary gun lock, for increasing the 
strength and durability of the same. 


2397. J.C. Happan, Westminster, “‘ Cannons.” — Dated 30th July, 1868. 

The invention refers to guns without bouched vents, and with bouched 
vents, respectively, tat is to say, having the vent or touch-hoe made in the 
gun itself, or made in a plug or stopple fitted into the gun, forming in the one 
case the vent itself, in the other the plug hole, with the inner end next to the 
bore of a trumpet-mouthed shape, which it is believed will prevent in a great 
measure the cracks which so frequently occur round the lower part of the vent 
or plug hole, and which result in the bursting of the gun For this purpose 
the patentee removes from the gun so much of the edge at the entry or junc- 
tion of the vent and of the plug hole into the bore of the gun as may be 
necessary for the purpose, and when the vent is bouched the plug is made to 
terminate at a distance somewhat short of instead of penetrating completely 
to the bore of the gun.— Not proceeded with. 

“> Suarnre, Hanwell Park, London, “ Ships and batteries.""—Dated 31st 
ly. is6n. 

In mounting great guns instead of the usual gun carriages two guns are 

ttached to the opposite ends of a framework of wood or metal in such a 
manner as will permit them to revolve in a vertical direction when secured to 
a bar of meta! or wood passing between, the whole of which being also made 
to move in a horizontal direction on wheels attached to a framework of wood 
or metal, which framework in the case of ships supports a deck, and in the 
case of batteries a protective covering of wood, metal. or other substance. 
The framework of the vertical motion has at other times the axis on which it 
revolves supported by another framework resting on a centre and turning 
horizontally on this centre and on wheels placed under it, while it is kept in 
position by a lateral framework revolving on wheels and supporting a deck or 
covering. The framework for the vertical motion is made of a sufficient 
length to enable one of the guns at one point of the revolution to appear at 
such a height above the deck or covering as will permit the gun being fired 
with a sufficient degree of depression, and at another point as will allow both 
of the guns being placed under the deck or covering either for protection or 
for being loaded, the aperture in the deck or covering through which the guns 
alternately appear and disappear being then closed by a covering of wood, 
metal, or other substance, with a port on hinges attached to the vertical frame 
work and revolving with it. 

2435.8 R. Rewavuvry, Strasbourg, “‘ Battery.”—Dated 3rd August, 1868, 

The object of this invention is to protect troops from the fire of an enemy, 
and at the same time admit of their returning it while under shelter. It consists 
of a species of screen, which may be composed of one or several plates of 
sheet iron presenting a concave surface or surfaces to the enemy, so that the 
shots striking them are repelled in the direction from whence they came. 
When consisting of more than one sheet of iron they are made in two pieces 
precisely similar, and mounted on wheeled carriages having two wheels each, 
and are made to fold so as to facilitate their transport ; and al! alike, when 
raised-in position, they are to be supported by props or stays.—Not proceeded 
with. 








2436. H. W. Gannett and G. Hotcrort, Manchester, ‘‘ Fire-arms."—Dated 
3rd August, |868 , . 

This invention consists, First, in an improved mode of opening and closing 
the cartridge chamber. The patentees employ a sliding bolt which has a 
longitudinal to-and-fro motion given to it by the operator in opening and 
closing the cartridge chamber. The sliding bo't is cylindrical, and fits in the 
end of the barrel ; a handle projects from the sliding bolt, the shank of which 
handle fits in a recess in the barrel, to lock the bolt when the cartridge 
chamber is closed, and a partial rotary motion is also given to the sliding bolt 
to lock and unlock it. Secondly, in an improved mode of discharg the 
cartridge, isting of the application of a triangular block or wedge placed 
between the end of the spindle of the nipple and the horizontal striker, which 
slides within the sliding bolt above referred to, and is provided with a spring 
to draw it back By this means, when the hammer strikes the nipple the 
triangular block or wedge transmits the motion to the horizontal striker and 
explodes the cartridge. Thirdly, in an improved mode of applying a spring 
catch for drawing the cartridge-case out or partly out of the barrel. This 
catch is acted upon by the sliding bolt, and when the bo't is drawn back to 
open the cartridge chamber the catch comes against the edge of the cartridge- 
case and draws it back until it is at liberty to fall out of the cartridge 


chamber.—Not proceeded with. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj , Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

.W ins, Covent Garden, ‘* Watches.” —Dated 30th July, 1868. 
eA ee on which the dial is fixed is formed out of a solid piece of 
metal, curved on the edge so as to admit of its being fastened into the case 
without the use of screws. It has recesses formed or sunk on its under surface, 
into which the barrel and ratchet are placed, whereby the necessity of em- 

several separate parts to carry the same is avoided. In order to dis- 
pense with the use of achain and fusee and the multiplicity of parts connected 
with the same, the power is applied directly to the centre wheel by means of 
a box or barrel containing the main spring. The main spring is tapered, both 
as to its depth and thickness, with a peculiar tapering on the latter; this is 
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done in order that it may properly free itself and prevent biting in unwinding, 
whilst the narrow outer end is one-third thinner in order to give the 
elasticity. To allow of the spring being wound up and at the same time held 
in its required position when so wound without the use * springs to retain it 
in position, a self-acting click isemployed. This click is placed underneath 
the barre] in a recess or sunk in the pillar plate which is provided for the pur- 
pose, whereby it is free from any liability of becom clogged or impeded 
in its action by dirt. This click is so formed that in winding up it keeps out 
of gear or free from entering the teeth of the ratchet, and by means of a 
jection on the inside opposite the part which enters the teeth of the ratchet, 
and which is touched by the teeth of the ratchet in passing; when the wind- 
ing is finished the locking end is caused to enter the teeth and so hold the 
spring in the proper position. 

2445. C.F. C. Cretin, Glasgow, ‘‘ Lamps.”—Dated 4th August, 1868, 

The interior of a gas lamp is provided with a burner which communicates 
bya pipe leading to a gas-holder or reservoir from which the gas is su ed; 
the air necessary for maintaining the combustion of the gas enters the air- 
tight gas tube by several holes or perforations situated around and below the 
burner. The carbonic and other products of combustion are drawn off by 
means of a fan or ventilator, so that the products of combustion are discharged 
at the outer extremities of the vanes. In this way a partial yacuum is effected 
and q ly fresh air d ds the air-pipe and is supplied continuously 
to maintain the bustion of gas.—Not proceeded with. 

2462. H. F. Frevren and H. Zox, Blackfriars-road, “* Hats and caps.”—Dated 
6th August, 1868. 

The patentees propose to manufacture the hat, cap, or other covering of a 
woven material consisting of horsehair, or of hair mixed with cotton or other 
fibrous material, which may be of any colour or series of colours desired, or 
which may consist of a printed warp. The fabric thus woven is to be appl ed 
ina double layer to form the body of the article required. The fabrics when 
placed side by side are reversed in the direction of their warps and wefts, 
those of one fabric being paced in a position at or near a right angle to those 
of the other. It may be treated with any other material or fabric, such as silk 
or other fabric to form the exterior, in which case the effect of a blow or 
pressure upon the article will not be permanent but will disappear by the 
spring of the compound hair fabric.—Wot proceeded with. 


_— a and E. M. Hann, Durham, “ Safety lamps.”—Dated 6ih August, 
868. 








The object of this invention is to protect the flame of the lamp from 
ressures of wind, that only sufficient air be admitted to supply the com- 
ustion of the flame. The improvements relate chiefly to the class of lamp 

known as the Stephenson lamp, in which a glass chimney is employed within 
an outer casing of wire gauze. In order to prevent the passage of any current 
of air or gas between the gauze and lower end of the glass chimney, the 
tentees fill the bottom of the glass to the upper surface of a ring, which 
as projecting from its upper surface a cylindrical flange which fits within, 
or it might be to the outside of the glass, such glass chimney being fitted both 
to the flat surface of the ring and to the flange by grinding. The cylindrical 
gauze casing, which surrounds the glass, is continued down below the glass, 
and through this lower part of the gauze air is admitted to the lamp; the 
outer circumference of the ring, which carries the glass, fits accurately to the 
interior of the gauze casing above the point of inlet of air, whilst at the same 
int the exterior of the gauze is embraced by the lower framework of the 
amp, and the gauze being thus held between two metal surfaces fitting closely 
against it. 
2465. W. R. Laxe, Chancery-lane, London, “Felted fabric.” — Dated 6th 
August, 1868, 

This invention relates to imparting a stiffness and “body to felt, by in- 
corporating hair, preferably horsehair, in the body thereof. 

2466. A.V. Newton, Chancery-lane, London, “ Boots and shoes.”—Dated 6th 
August, 1868. 

A base or core extending from toe to heel is made of thin sheet iron, which 
is stamped out to the required size and shape, but with spurs al! round, ex- 
cept all that part which forms the waist. These spurs when bent up, as will 
be presently explained, will serve to form a kind of wall or square edge to 
the sole and heel, and determine the thickness of filling they shall receive. 
The base plate is protected by a canvas covering, secured thereto by japan or 
varnish; a thick prepared canvas being applied to the underside of the core, 
or that part of it which is known as the tread, over this canvas is applied 
another coating of prepared canvas, and these fabrics are secured to the 
meta! core by means of burrs, or sharp teeth punched out of the metal, and 
projecting vertically from its under face. 





Class 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

2375. E. Henrine, Beer-lane, London, ‘ Treating malt.”—Dated 29th July, 


1868. 

The object of this invention is the conversion of saccharine solutions into 
‘ape sugar, and the precipitation of the albuminous and nitrogenous matters 
eld in solution during, before, or after fermentation The patentee puts into 
a converting vessel such a quantity of sugar cane in a dried and coarsely 
powdered state as shall contain 1851b. to 195 1b. of dry saccharum, which is 
about equivalent to the quantity of saccharine matter usually contained ina 
quarter of malt; water is added, which is acidulated by mixing four pounds of 
sulphuric acid of about a specific gravity of 1 843, previously diluted with two 
gallons of water, the temperature being about 50 deg. Fah., with or without 
half-a-pound of solution of bisulphate of lime, and the acidulated water being 
added in successive portions so as to exhaust and dissolve the sugar contained 
in the various substances, and ultimately to obtain seventy-two gallons of 

saccharine solution. 


2376. W. R. Laxe, Chancery-lane, London, ‘‘ Substitute for linseed oil.”— 
Dated 29th July, 1$68. 

In order to prepare the compound, the folowing ingredients are mixed to- 
gether :—Carbon oil, resin, beeswax, litharge, gum, caoutchouc, and spirits 
of turpentine. These are mingled in the following proportions :—Ten gallons 
of carbon oil, fifteen pounds of resin, four ounces of beeswax, four ounces of 
litharge, one ounce of the gum caoutchouc, and one gallon of the spirits of 
turpentine. This mixture is compounded as follows:—The carbon oi] and 
resin are mixed together by subjecting the same to heat until the resin is 
thoroughly dissolved ; to this heated mixture the beeswax and litharge are 
added, the beeswax and litharge having first been boiled together, and allowed 
to cool and settle. The gum caoutchouc is then dissolved in the turpentine, 
which is then mixed with the compound, and the same is ready for use. 

2384. J. Jerrreys, Norwood, ‘‘ Preserving food.”—Dated 29th July, 1868, 

The patentee constructs a long rectangular tube on a steep inclination; it is 
divided by longitudinal and upright partitions into passages alternately narrow 
and broad. Up the narrow passages and down all the broader passages a 
chilling current is forced. Flat oblong cases, charged with the matter to be 
frozen, are slid edge forward on rollers into the bottom of the passages. The 
lowermost row of cases forming the front ones of each long tier are, when hard 
frozen, let out of their passages by a trap door under the trunk, which in 
falling raises its hinge end to stop the descent of the tiers behind, and is 
closed instantly that the front row of cases is discharged. The tiers then 
slide down a stage, the f it cases pying the position of those dis- 
charged. A fresh set is then introduced into the farthest and upper ex- 
tremity of the trunk. Thus the chilling currents as they ascend draw heat 
from the cases in succession, and before leav ing the trunk become nearly as 
warm as the uppermost row of cases. At the same time the cases in 
descending fall in temperature when in its nascent state. Thus the two im- 
portant principles of gradative heat, conduction, and continuous operation are 
effectively established. 

2396. T. Prosser, New York, “ Distilling.”"—Da'ed 30th July, 1868. 

This invention applies to the production and condensation of steam in con- 
nection with the steam engine, to alcoholic distillation as well as to the 
production of fresh from the sea or other impotable water ; also to the produc- 
tion of salt from brine and of sugar from syrup, and to other uses. For this 
purpose the liquid to be e d is ined in a close receiver, in the 
upper part of which is placed a series of chambers communicating with each 
other, and through which a heating medium, as steam, hot water, air, or gas, 
is successively caused to flow, by which evaporation of the liquid in the 
receiver is effected. The vapour obtained may pass down a tube into a 
chamber, which may be called a condenser, and thence into another chamber, 
which may be called a refrigerator, both contained in the receiver; or the 
vapour obtained may pass away to act as a motive power, and thence be 
brought back to the condenser and refrigerator for use or re-use, as the case 
may require. 
ag x5 - Dax, Seymour, U.S., ‘ Imitation india-rubber."—Dated 3\st 

'y, 1868 

This invention consists in combining certain acids with the ingredients 
which compose the compound for the purpose of enabling the oils employed 
to better combine together. For a compound adapted for soft or elastic 
rubber goods the patentee takes, when steam heat is to be employed for vul- 
canisation, twenty pounds of linseed oil, twenty pounds of bicarbonate of 
soda, one pound of nitrate of soda, fifteen pounds of coal tar, five pounds of 
asphaltum, five pounds of litharge, two pounds of calcined magnesia, and 
eight pounds of sulphur. If heat is to be used for vulcanising, the follow- 
ing mixture is employed ;— Peat unds of linseed oil, twenty pounds of 
cotton-seed oil, four pounds of ° abe ounces of sulphuric acid, two 
pounds of bicarbonate of soda, one pound of nitrate of soda fifteen pounds 
of coal tar, five pounds of asphaltum, four pounds of litharge, one pound of 
calcined magnesia, and eight pounds of sulphur. For what are termed semi- 
hard rubber the patentee employs Mifare d pounds of linseed oil, 
sixteen s of cotton-seed oil, four pounds of castor oil, twelve ounces of 
sulphuric acid, twelve ounces of nitric acid, one of of 
one pound of s of zinc, one and a-half pourids of m of tin, 

of » eight 8 of asphaltum, two pounds of gutta 











pe. ten pounds of sulphur, and one pound of calcined magnesia. For 
Tiopood aif’ cha = aa pe mde three nd = = 
of eight pounds 
of coal pr ged way ge of nitric acid, six ounces of muriatic 
acid, half-a-pound of bicarbonate of soda, two of muriate of tin, five 
pounds of coal tar, five pounds ofasphaltum, one pound of gutta-percha, and 
ten pounds of sulphur. = 
ge oe Cannon-street, London, ‘‘ Preserving food.” — Dated 
, 1868. 

For this purpose the patentee employs a receptacle, in which is placed the 
substances required to be ed, through an air opening provided with a 
door or cover, which when closed forms a tight joint, and thereby in a 
manner hermeti seals the to which are applied suitable safety 
and . In connection with such receptacle an apparatus is 

carbonic acid gas. Two strong vessels, provided with 
suitable covers, are made of any desired material and ; 
are connected together at their lower parts by a pipe or tube, and at their 
upper parts by another pipe or tube, to which a stopcock is applied in order 
to cut off the communication the upper parts of such vessels when 
required. In one of these vessels any suitable carbonate is , and in the 
other any suitable acid (sulphuric acid by preference), the level of the acid 
when not acting on the carbonate being maintained at a point slightly below 
the bottom of the carbonate. Another pipe passing from the w part of 
the vessel in which the carbonate is placed dips into a vessel containing water, 
the upper part of such vessel above the water level being connected to the 
safe by a pipe or way having a stopcock applied thereto. 
2406. P. N J. Narcisse, Paris, “ Feeding boilers.” —Dated 31st July, 1868. 

The feeding apparatus is applied to act automatically to fixed boilers. Two 
cylindrical chambers or receivers are maintained or supported at their upper 
parts by a bent double lever, oscillating in two gudgeons placed one on each 
side of a vertical column. At their lower parts these two receivers each carry 
a socket, with two compartments, articulated by means of two stuffing boxes 
to two square tubes or right angle bends screwed to the extremities of two 
tubular arms fixed on the valves on either side of the before-mentioned 
column, these arms forming with the bent lever a parallelogram, which 
always keeps the receivers in a vertical position. One of the two compart- 
ments of the socket, that which receives the steam, is prolonged upwards 
within the receivers to nearly their tops by a tube or dip pipe The other 
compartment, which receives the water, opens at once into the bottoms of the 
same compartments. The two valves fixed to the tubular arms oscillate in 
two sockets fixed on the square base of the column, which sockets have 
double compartments and four orifices ; they distribute the water and steam 
separately and alternately in the two receivers. These two sockets with the 
two valves constitute two cocks with four orifices. The valve or cock dis- 
tributes the steam by four orifices, which are ted by a partition, the 
two lower communicating with the dome of the boiler and giving entrance to 
the steam into the apparatus, and the two upper allowing the escape of the 
steam into the atmosphere, or preferably into the feed water reservoir. 

2421. C.J. L. Nicnoxson, Threadneedle-street, London, ‘* Preserving food.’’— 
Dated 1st August, 1868. 

This invention consists in fitting to the tops of cans for preserving food a 
plate, having a screw passed through it; a disc of elastic material is placed 
under this plate. and a guide-pin depends therefrom. This pin serves to guide 
a second plate placed inside the can, and which the screw draws up against 
the inside of the can and elastic disc in order to make a close joint.—Wot 
proceeded with 








Class 9.-ELECTRICITY. 
Including Electric, Magnetic, the Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 
2523. R. C. Rapier, Westminster, London, ‘‘ Electric clocks.”—Dated 12th 
August, 1868. 

Two or more breaks are employed for the purpose of making simultaneous 
contact, the object being to secure certainty of action. In order to hang a 
pendulum, a bar of steel or other metal, with one turned edge up, is supported on 
a frame; the pendulum stem does not reach quite up to this bar, but is 
suspended on it by two cheeks or plates fastened to the sides of the stem of the 
pendulum. This bar is fitted with a stud or pin midway between the cheeks, 
and on this pin turns a friction roller, which offers far less resistance to the 
working 4 the pendulum than any kind of dead collar would do.—Wot pro- 
ceeded with, 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
2313. M. T. SHaw and T. H. Turner, Cannon-street, London, “ Hydraulic 
lift.” — Dated 23rd July, 1858. : 

This invention bas for its object improvements in hydraulic apparatus for 
lifting, hauling, and lowering, and the improvements relate, First, to obtain- 
ing variations of power from the hydraulic cylinder or cylinders of the 
lifting, hauling, or lowering apparatus. For two powers an ordinary cyiinder 
and ram is employed the area of the ram being as much less than the area of 
the cylinder as the difference between the high and low power. This ram is 
made sufficiently short so that another piston is employed that fits the 
cylinder water-tight by packing or other means, and which would when the 
ram was at the in part of the stroke be at the bottom of the cylinder between 
the end of the ram and bottom cylinder cover. There are two admission 
pipes at the top and bottom end of the cylinder, so that the water is admitted 
under the sma'l ram, leaving the piston at the bottom of the cylinder, and 
exhausting only the central contents of the ram in the return stroke by the 
pipe at the top end and valve arrangement. When the high power _is 
required the patentees put the water under the loose piston, which then carries 
up the ram with it; by simply pushing it thus a second power is produced. 
In constructing turning gear for hydraulic cranes a radial piston of the 
requisite size is fastened on the main pillar of the crane, and revolving with 
it this piston or plate is enclosed in an annular cylinder concentric with the 
main spindle, and by means of a fixed partition standing out from the 
cylinder passing across the annular space between the cylinder and the spindle, 
and also by valves or openings on either side of this partition. 

252\. J. Kitwer, Wakefield, ‘* Glass.” —Dated 23rd July, 1868. 

The patentee claims the use and application of a reverberatory furnace for 
the manufacture of glass, by placing the materials requisite to form glass 
directly on the bed or floor of the furnace without any pots as usually adopted. 
The furnace having an arched and inclined roof, the flame and heat in passing 
to the main chimney are deflected upon the surface of the materials, and such 
materials are quickly fused and kept in a fluid state as required.—Not pro- 
ceeded with, 

2322. J. S. Broomueap and J, Wuitmee, Clerkenwell, ‘‘ Gas regulators,”"— 
Dated 23rd July, 1*68. : é 

This invention consists of a cast iron case and cover with flexible 
diaphragm, brass ring, and cap. The ring is for the purpose of fixing the 
diaphragm with screws in its place. A cast iron cover is fitted in its proper 
position, and screwed on to the flange of the case, the screws passing through 
the flange of the cover, diaphragm, and brass ring, thus affording additional 
security to and preventing any injury of the diaphragm. 

2323. A. BocuKoxrz, Vienna, ‘Pump valves.”"— Dated 24th July, 1868. } 

The object of this invention is to prevent a waste of motive power, and consists 
in the employment of self-acting valves, actuated by Pp dair. The 
cylinder with the valves is attached to the ordinary cylinder of the engine. It 
is accomplished by fitting to the interior of a pump cylinder two pistons on one 
rod, which works through the end covers of the same. The cylinder has two 
chambers in connection with it; these chambers are furnished with outlets and 
safety valves. On the up-stroke of the piston the air above is compressed, and 
fresh air is sucked in below, which on the down-stroke is compressed in a 
similar manner. This compression of the air at each stroke acts asa cushion, 
and serves to steady the motion of the main piston at the end of each stroke. 
2324. R. G. Hatrretp, New York, “ Door rollers.”—Dated 24th July, 1868. 

This invention consists in fitting the axis of a sliding door roller to run in a 
slot in the casing in which the roller is mounted. The roller casing, which is 
recessed into the door in the usual manner, is provided on each side with a 
slot in which work the ends of the roller axle, the length of the slot being 
determined by the distance the door has to travel, and the relation between 
the circumference of the wheel and theaxies. By this means the axle is caused 
to roll upon a horizontal plane, thus greatly diminishing the friction, and 
obviating the necessity of lubricating the working parts. In this manner a per 
manently easy motion is insured with a minimum of friction, the axle and its 
bearings not being worn away as heretofore. 
2325. F. H. DancneExt, Bolton, “ Utilising fuel.”—Dated 24th July, 1868. 

The object is to supply coal or other fuel in a finely divided state to close or 
shut-up fi , Such as are g steam, puddling, and other 

urposes. The fuel is blown in by the action of air or steam on to the bars. 
The invention consists in fitting in front of the furnace a hopper provided with 
a rotary feeder, for regulating the supply ; the fuel falls into an inclined spout, 
leading to the furnace door, just in front of the entrance a steam or air pipe 
is connected ; this pipe is provided with a cock, on opening which a rush of 
steam forces the fuel out of the spout, and distributes it over the bars wheres 
it is consumed. The steam which enters is likewise consumed ; its action creates 
a draught, and facilitates the consumption of smoke. 
2328. a Smrru, Camberwell, London, “ Forcing fluids.” —Dated 24th July, 
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1863, . 
This invention consists chiefly in the peculiar mode of arranging the blades 








or of so that they may work freely, and yet remain steam- 

pide dipn! hon iw sbed erocud thats axis; in the method of hinging or 

the blades at the axis, and in the construction of the 

outer extremities of the blades, or of 4 to the same to form a 
steam-tight , upon the surface of the cy The imp 

in the peculiar construction of the shaft of the eccen- 

tric drum, and of attachment of the drum to the shaft to admit the 

blades, and to allow the drum to adjust on the shaft; also in the 

e Of Joose discs or plates, are against the ends of the 





by the 
the centre of the cylinder upon a pin or- 
e blades are fitted aoe 


circular 

and thereby allow the blades to adjust t! 
outer surfaces properly in contact with 
of the drum shaft within the cylinder is formed with a ina] aperture, 
to receive the centre of the arms, and the ions of the s enclosing this. 
aperture are fitted into grooves or keyways in the drum, in such a manner ¢ 
the latter is securely attached to the shaft, but is free to move endwise thereon, 
and adjust itself accurately to the surface at the ends of the cylinder. 
Fhe Ware Cees oe Oe ee ee ee and extend 
each end of the cylinder, the cylinder covers being dished to receive the 

ieces, and a space being left for the steam between the same and the covers. 

he drum isso arranged as to run nearly in contact with the periphery of the 
cylinder at one point. 


2336. J. Youne, R. Pontock, and J. Morrison, Paisley, “ Preventing smoke,’ 
Dated 25th July, 1868. 

This invention consists in causing a portion of the fire which 
proceed from a furnace to pass again th: the fuel, with the air neces- 
sary for combustion. In carrying out the invention, the t ets 
both below and above the grate bars are closed, and one or more {ues are con- 
structed, so as to lead from the ordinary flue to the ash pit. or partly to the 
ash pit, and partly to the space above the grate. A blowing fan or pump, to be 
worked by any convenient motive power, is arranged in connection the 
added passages.—Not proceeded with. 

2337. J. STEEL, Glasgow, ‘‘ Washing casks.” —Dated 25th July, 1868. 

The apparatus comprises a large disc or chuck plate fixed on the over- 
hanging end of a horizontal shaft, made to revolve backwards or forwards 
at any convenient speed. A series of cradles to receive the casks, a'e arranged 
with their axes tangents to a circle on the face of the disc, and are mounted 
on journals connected by bevel gearing with each other, and actuated by 
gearing. The casks are placed in the cradles, with their axes coinciding with 
the cradle journals, and when the machine is in action each has a rotation 
about its own axis, combined with the motion due to being carried round by 
the rotating discs. There may be two large discs, one on each end of the shaft, 
and they may be provided with c:adles for different sizes of casks. The 
gearing for imparting the axial to the cradles consists of a bevel- 
toothed ring, encircling the main shaft ; but fixed to the framing, and having 
in gear with it a bevel-wheel ona radially disposed shaft carried upon the disc. 
This radial shaft rotates in consequence of being carried round by the disc, and 
it imparts motion by bevel gearing to one of the cradle journals.—WNot proceeded 
with. 


2342, A. Y. Newron, Chancery-lane, London, “ Portable railway.” —Dated 25th: 
1868. 


uly, 1868. raed 

This invention is based upon the self-rail-laying principle, and consists chiefly 
in arranging on either side of a carriage a continuous or endless rail, or set of 
rails, with a corresponding arrang: t of trucks adapted thereto ; the trucks 
being connected into endless chains, fitting around the rails. Each truck 
carries a set of rollers running on the rail, and turning in journals on the truck : 
they are kept in constant contact with the outside of the rail by means of an 
additional wheel, working on the outside of the same. As the vehicle is drawn 
forward, or as the trucks are moved on the rails, by muscular or other power, 
each truck as it comes to the ground rest: upon a foot formed upon it, while 
the rail is being carried forward, over it, and is then carried up agaiu in rear 
of the vehicle, on water craft, buoys instead of feet are provided, the same 
acting as paddles to convey the vessel forward. 

2343. L. Wray, “+ Separating metals.” — Dated 25th July, 1868. 

The First object is to crush up the ore, and the Second to triturate the ore 
or substance containing the metal, until it is reduced to an almost impalpable- 
powder. The first machine consists of three or more grooved rollers, two of 
which are arranged to gear into each other, and the third is placed above and 
rests on the lower ones, and by its weight crushes the ore, which in a divided 
state passes down to the other two, where it is ground or crushed up small, 
after which it passes through a balling hine to the tritur g d 
This triturating machine consists of one barrel or hollow cylinder, provided 
externally with projecting grooves, hoops, flanges, rings, or other analogous 
devices, which will admit of the cylinder or barrel being placed on and rolled 
along a railway for the purpose hereafter explained. An opening is made inone 
end of the cylinder for the purpose of obtaining access to the interior, also an 
opening for charging or discharging the machine. Inside this cylinder is placed 
a spherical roller, which may be either plain, serrated. or grooved on the sur- 
face, for more effectually acting upon and grinding up the substance. The 
amalgamating machine consists of a semi-circular trough, which is heated by 
means of a steam jacket below, and in this vessel is placed a shaft or axle, on 
which are mounted any number of metal discs, the surfaces of which may be 
plain or corrugated, and are to be amalgamated or prepared with mercury or 
amalgam inthe well-known manner, when treating auriferous and the genti- 
ferous ores. A quantity of mercury is also placed at the bottom of the trough, 
and the disc shaft is mounted in suitable bearings, which if desired may be 
removable, or capable of being lifted out with the shaft. Rotary motion is 
communicated to the shaft and the discs thereon, by causing a driving roller 
to rest on the top edge of the discs, and actuating this roller by any suitable 
gearing. 

2350. G. R. V. Lovenron and E. B. Jacksox, Paris, “Composition for 
bosses.” —Dated 27th July, 1268. ci 

The composition consists of from 60 per cent. to 80 per cent. of india- 
rubber, and 30 per cent. to 50 per cent. of = golden sulphuret of antimony, 
which are mixed together into a paste. The Wosses made of this paste are 
submitted to a process of vulcanisation by the ordinary methods. 

2352. J. Lewis, Preston, * Consuming smoke.” Dated 27th July, 1868, 

This invention consists in preeuring oxygen gas from any oxygeneous 
compound by passing a current of steam through a retort charged with such 
compound, and thence by pipes through or under a fire or hot-air chamber, 
thence to the bridge of a furnace or at the back of any fire, when a volume of 
unconsumed carbon has to pass, such oxygen gas being superheated on its 
passage, so that by the time it arrives at its destination it is highly inflam- 
mable, and on meeting the evolved volume of carbon combustion takes place. 
—WNot proceeded with. 

2353. C. J. Laurenpeav, Paris, “‘ Saving life.”—Dated 27th July, 1868. 

This apparatus is composed of a quantity of thick cork sufficient to float 
and sustain a person in the water, and is adapted to the abdomen and a part of 
the chest; a second supply of thinner cork is placed between the shoulders, 
and reaches to the nape of the neck. This arrang t is intended to produce 
perfect equilibrium, the part of the body unfurnished with cork acting as 
ballast. Should the bather desire to swim under water, the collar is removed, 
or the buoyant part turned from the side of the principal piece, and being 
furnished with nippers for closing the nostrils and a pipe or tube to breathe 
through, the end of which terminates in a funnel of cork, so as to float on the 
surface of the water. And, finally, a person may remain, and swim a con- 
siderable time under water, by making the principal piece of the ap tus 
both a means of buoying up the body and an air reservoir, from which the 
bather expels and draws in air by means of a double tube, the reservoir being 
divided into two compartments by an elastic partition; but this apparatus is 
intended only for good swimmers, and it would be necessary to carry ballast. 
2354. H. A. Durrene, Paris, “ Indicator.”"—A communication.—Dated 27th 

July, 1868. 

The distance mechanism consists of a pulley turned on the nave of one of 
the hind wheels of the vehicle. This ley is connected to the mechanism 
by a round strap passing over an intermediate pulley held by a support under- 
neath it, and passing over another pulley mounted on a shaft adapted to the 
bottom of the body of the carriage. On this shaft is mounted an endless 
screw communicating motion to an indicator. The indi is adapted to the 
lower rod of a drum placed on one side of the seat, and on which drum is 
placed a flat band with a sheet of paper attached to it, The strap is kept fast 
at the other extremity of the seat by another drum. The seats are divided 
into places ; each place works independently of the other, and all the places 
are supported at their four corners by springs. On the lower part of the 
surface of the woodwork supporting the cushion, and at each place, a per- 
pendicular rod with two oblique sides is adapted. When the travellers sit 
down the seats descend till they reach fixed points ; the rods ada’ perpen- 
dicularly underneath by means of the oblique side which is opposite the strap 
forces against it pencil rods or needles, and the sheet of paper placed on the 
strap takes the mark and indicates the distance travelled over by. the 
occupants.— Not proceeded with. 

2357. M. A. Cuarx, Chancery-lane, London, ‘‘ Artificial ice.”—Dated 27th 

















July, 1868. 

The water to gealed is first introduced into one set of vessels, so as to 
about two-thirds fill them. A disc is then placed on the rim or fla at one 
end of the apparatus, and a cover applied, so as to don 8 of the 
vessels; the cover is fixed by a screw. The 5 h as 
nitrate of ammonia, is then introduced into the apparatus with the requisite 
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ope < Eo! webaped Bloomsbury, London, ‘‘ Sewing machines.” —Dated 28th 

1 

At the of the frame of the machine is a horizontal revolving 
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on its face a which works in a suitably formed slot 
the At the back dise is another stud which lifts the 
which receives its feed motion from the edge of the disc. At the rig! 
end of the shaft is a wheel with a handle on its face; a link des from 
this handle to a crank fixed to a shaft at the lower of the machine. At 
the other end of this shaft is a vibrating hook or rT, part of the ring of 
which is concentric with the point depressed towards the axis.—Not proceeded 


3 i dle-wrappers.” — Dated 28th July, 1868. 
patios Tee © poco of apes of the same width as the ordinary 
eothhektiper aa ds length of about one-third greater. One end of the 
Pn ag je pened Aig fewer by cutting away the sides of the 
paper. blank or paper is divided into three transverse folds or 
dina] folds or 
the bottom division or of the paper, and in the middle of 
, @ cross slit is made. By folding the bottom or division of the 
peek pea e middle part a pocket is formed in which the needles may be 
placed and held. The needles are placed loose in this pocket by being 

th h the slit described, the points of the needles resting on the folding edge 
of the lower part or division of the paper, and the beads and other parts of 
the needles being exposed on the outer side of the folded part of the Paper. 
The lower part or pocket described may be provided with a flap, by folding 
down which the heads and other of the needles may be covered. The 
‘wrapper containing the needles is folded up in the ordinary way, and is 
secured in its folded condition by the flap or tongue at the top of the wrapper 
ing engaged in a slit, or under a band made in the middle or division 
of the paper wrapper. According to another arrangement of this invention, a 
wrepper is made for holding two or more series of needles in the following 
manner:—A piece of per of about the length of the ordinary needle wrapper, 
and of a width about double that of the ordinary wrapper, is taken. e 
per is divided into three parts or divisions by longitudinal folds or creases, 
instead of by cross folds, as in the wrapper before described; on one end of 
the paper a flap or tongue is made. By folding one of the side parts or 
divisions of the paper upon the middle part, a longitudinal pocket is made, 
the other side part constituting a side flap, which may be folded upon the 
emg The wrapper thus made is again divided by cross creases or folds 
to four or other number of divisions, in two or more of which longitudinal 
slits are made, through which the loose needles are passed. There is thus 
formed a needle-wrapper, in which two or more series of loose needles are held 
in the same wrapper. The inner folded edge of the pocket described may be 
rovided with a continuous flap, or two or more flaps, by folding which the 
ads and upper parts of the series of needles may be covered. After the 
needles are put into the several divisions of the longitudinal ket, the flap 
at the side of the wrapper is folded upon the pocket when the latter is folded 
up at its cross folds or creases, and fastened by the flap or tongue at the top, 

or at one end being engaged in a slit or under a band made in the wrapper. 


ag Watts, Water-street, London, “ Permanent way.”’—Dated 28h July, 


> 





= 


This vention consists in constructing rails in which a groove is formed in 
the upper side. Into this groove a strip or length of elastic material is fitted, 
preferably of vulcanised india-rubber. The elastic material may be secured 
in the groove by transverse bolts or otherwise. The wheels of the train, in 
passing, bear on the elastic material, which tends to deaden the noise 
ordinarily produced.—Not proceeded with. 

2363, 8. Hyves, Sheffield, ‘‘ Heating and .”"— Dated 28th July, 1868. 

This invention consists, First, in the application of guides or channels to 
direct hot gases or fluids to the surface of their containers, such as flues, 
tubes, or other channels, for the purpose of more fully developing and absorb- 
ing the caloric from the gases or fluids, and using the same for any specified 
Trpows, which caloric would otherwise be lost by passing away through the 

ody or central part of the flues or tubes. Secondly, in applying on each or 
only on one side of a partition (situated between hot and cold) guides or 
channels through which air, fluids, or gases are guided in parallel lines, or 
nearly so, or in cross lines, and in constantly circulating streams which pass 
instantaneously within the most effective distance over and entirely cover the 
whole surface of the partition to be acted upon, for the purpose of transferring 
their heat or caloric from one fluid to any other fluid. Thirdly, in passing 
hot liquids through flues or tubes, and, by directing cold air or water against 
the outer or cold side of the partition, to cool the liquids, and thereby o 
asarefrigerator An upright flue or duct of metal is constructed communi- 
cating with the flue of a furnace; one part of the flue or duct is enclosed, 
and against the outer surface of one side guides or channels are attached, with 
openings therein for directing cold air or water against such side surface. 
Guides are fixed in the enclosed part of such flue or duct. the guides being 
formed with horizontal partitions across them, for arresting the direct passage 
of the heated air, fluids, or gases, over and through them, and thereby caus- 
ing them to pass under the edges of the guides, and pass thence against the 
surface of the cooled par‘ition of the flue or.duct, and through and between 
the other half of the guides situated at the other sides of their respective hori- 
zontal partition, and so on through each set of guides, there being several 
sets fixed in the closed flue; the heat thus collected on the cooled side of the 
partition may be directed as required, and then utilised, instead of being 
dissipated and lost. 
2364. J. Wesster, Birmingham, “ Refining metals." — Dated 28th July, 1868. 

Atmospheric air is forced through or over hydrochloric acid for the purpose 
of taking up hydrochloric acid gas or vapour for application in the manufac- 
ture or refining of iron while in a fluid or molten condition; also in causing 
atmospheric air in a cooled or heated state to be forced into or over hydro- 
ehloric acid, and then through naphtha or volatile spirit, for the purpose of 
taking up hydrogen and carbon gas, or hydrogen and a portion of the carbon, 
from the volatile spirit. The gas is then forced through, into, or over the 
metals while in a molten state, for the purpose of taking up sulphur, phos- 
phorus, silica, or carbon, or other impurities which the metal may contain. 


2367. C. A. La Mont, New York, “* Preserving ores.” —Dated 28th July, 1868 

This invention consists in the production of an improved preparation of egg 
in small thin flakes, scales, or particles, readily so uble in cold water of a 
bright clear colour and fresh pure quality, and which when dissolved in water 
and beaten up possesses the qualities and characteristics of freshly beaten 
eggs. This new article of commerce may be most readily produced by taking 
fresh eggs, beating them up thoroughly, and then immediately drying the 
resulting batter in a thin film upon revolving metallic plates in a current of 
pure air, heated or not ina drying chamber. Sulphite of lime, or other pre- 
servative chemicals not injurious to health, may be added to the egg batter 
before drying, to insure a more perfect preservation of the purity and fresh- 
ness of the prepared egg. 


2368. W. R. Lake, Chancery-lane, ‘‘ Glue.”—Dated 28th July, 1868. 

The First part of this invention relates to the condition of the glue when 
ready for sale and transportation, and consists in its manufacture in the form 
of thin flakes or scales. The Second part relates to the means of taking on 
the fluid or semi-fluid material to be dried, and consists in the employment 
of plates of porcelain, or surfaces not affected by the acids in the 
giue, for the purpose of drying the thin films thereon ; the plates are dipped 
two or more times in the liquid, begs | it between each immersion, and 
thereby taking on a thicker and more uniform coat, also in pouring or throw- 
ing the glue upon the plates where it is not convenient to immerse them. The 
Third part relates to means for presenting the glue to the drying influences, 
and consists in transporting a series of plates on a carrier, as a wheel or bell, to 
be exposed to drying influences; also in means for adjusting the position of 
a pulley to compensate for wear or slackening of such belt or chain; also in 
the er: ployment of deflectors, which disturb and deflect the air on the outside 
of the channel in which the plates are carried; also in the employment of 
inside deflectors, which disturb and deflect the air on the inside of the 
channel, these latter deflectors being ordinarily carried on the bell ur wheel 
moved with the plates; also in the combination of both outside and inside 
deflectors, arranged to mutual’y act on the currents of air, and to agitate and 
disturb them and complete them ; alsc in a peculiar construction of the appa- 
Tatus, by making the flexible part in the form of a chain having rigid links, 
and by making the pulleys in the form of prisms, corresponding thereto; also 
in the employment of chemicals for drying the whole or a portion of the air 
thus circulated, with or without the employment of heat; also in the manner 
of employing two currents of air, the one cold for chilling the glue, and the 
other either warm or chemically dried; also in the general combination of a 
carrier with glue-presenting surfaces rotating on axes carried thereon, and 
with drying currents; also in presenting the glue on horizontal plates or 
very shallow dishes in a vacuum or in drying currents of air. 


2369. S M. Martin and 8. A. VaRtey, Hollow “* Train signals.”’"—D. 
28th July, 1868. “a pase — 
The patentees wrap spirally round a soft core of hemp one or more wires to 
form a strand ; any number of these strands are arranged side by side and 
bound together. The strands are passed through a bath of melting marine 
glue. The conductor at one end is connected to a metal plate attached to the 
wooden face of the buffers ; the other end of the conductor is connected to an 
insulated wire running from end to end of each vehicle. Electric bells are 
arranged with electro-magnets, the soft iron cores of which fit into a block of 
cast iron forming one solid piece with the frame, to which the other working 
rtions are attached. To the pole of one of the soft iron cores a soft iron horn 
Patsached, which forms the extension of the pote; between this horn and the 
pole of another small electro-magnet a magnet (by preference a permanent one) 
works, which for distinction we call the stopping lever. The small electro- 
magnet is usually rendered magnetic by induction from a permanent t; 
a striking lever carrying a hammer is attached to the armature, which is 
attracted by the electro-magnet when rendered active. There is a projection 
or stopping piece attached to the striking lever, which catches on the top of 
the stopping lever, and prevents the hammer striking the bell if set in motion 
by oscillation. When the circuit is closed the electric current reverses the 
ism in the small electro-magnet repelling the stopping lever, which is 
stopping 





attracted towards the soft iron horn, and gets out of the way of the 
piece attached to the striking lever. 
2370. A. Monratt, Warwick, *‘ Needles.” —Dated 28th July, 1868. 
The eyes of needles are formed in such a manner that, the needle having 
been threaded, the thread may be securely retained in the eye the time the 


needle is employed in its work. It consists in 
woof Sees, anche Cred cutie. oe tes 
czas, bat connected rere OTe ee 

the lower part, which is of an oval or shape. The needle is 
threaded in the lower or larger of the two parts, when the needle is used 
the thread or sewing material will be drawn up into the head or smaller part 
of the eye, and be therein . The ordinary tension will be insuffi- 
cient to disengage the material from the eye. 
Saal Ontons, Newington Causeway, London, ‘* Tell-tale.”—Dated 29th Ju'y, 


For this a box or receptacle is employed, fixed in any suitable 
position to Hann tickets, which are marked to indicate the amount of 
money paid ye er el or other persons to whom such tickets have been 
delivered, as is well understood. When an omnibus conductor is paid a fare 
he gives a ticket which anty ‘Rave the amount paid previously marked 
thereon, or such amount may be marked thereon at the time of payment, as 
is now frequently the case ; the person having such ticket is required to place 
it in the box or ptacle before tioned, or to see that it is so placed by 
the person in charge.—Not proceeded with. 
2372. J. Simpson, Manchester, “ Moulding wheels.”—Dated 29th July, 186%. 
This invention consists in ing hi for Iding toothed 
wheels from a segment pattern, also in an improved arrangement of the 
dividing apparatus for mou'ding wheels with an even and uneven number of 
teeth and in an g it of grad d slides for determining the diameter 
of the wheel to be moulded. An iron ring ay turntable is fi upon a circu- 
lar V projection, and free to be turned th: ; there is another ring which 
holds a rack, with teeth inside and outside ; a pinion works on the inner teeth 
to move the ring round ; another pinion gears into the outside teeth ; a slide 
is fitted across the apparatus; a segment of a wheel is placed in the first 
mentioned ring; a sand floor or base is peerere’. and the segment placed on 
and pressed into it, whereby an imp btained. The seg is then 
removed and turned a given distance, and again pressed into the sand to 
obtain a mould for another portion of the wheel. This operation is repeated 
until the whole of the mould is made. The top edge of the appar is 














BIRMINGHAM AT WORK 
(From our own Correspondent. ) 

PERHAPS no branch of Birmingham manufacture has experienced 
a development during the last twenty or thirty years at all com- 
a to the brassfoundry trade, and certainly no department of 

ocal industry presents more interesting features of inquiry as 
regards the progressive ingenuity of its craftsmen. In the year 
1831 the wor ple engaged in the manufacture of brass and 
brass wares in Birmingham was 1785. The present number is esti- 
mated to exceed 9500. In the former year there were 170 foundries. 
Now there are nearly 450. The aggregate consumption of metals 
in connection with brass manufacture here is astounding. Copper 
alone is put down at 19,000 tons, and spelter (used in the mixin 
of brass) at 11,000 tons. Block tin, old brass sent to be re-m 

and other metals swell up the grand totai to something like 
38,000 tons, of the value (at average quotations) of not less than 
two and a-quarter millions sterling ! 

I have referred in previous articles to the artistic departments 
of the trade, in which such firms as Hardman, Messengor, 
Winfield, and others have done so much to revive the models of 
medizval masters in the art of medal-working. One or two more 
practical branches, some of which possess just now special features 
of interest, yet remain to be noticed. 

Cabinet brassfoundry embraces every kind of brass work used 
by carpenters and cabinet-makers. As may be supposed, the 
articles included in this general term are of very great variety. 
Hinges, bolts, table fastenings, castors, latches, door knobs, 
knockers, coat hooks, pulleys, blind mountings, sash lifts, window 








divided, so that wheels of any number of teeth can be constructed 
2373. F. Winsen, Manchester, “‘ Epsom salts "—Dated 29th July, 1868. 

In order to make Epsom salts the patentee puts carbonate of magnesia, or 
dolomite, into gas purifiers, either dry or saturated, for the purpose of 
purifying and freeing illuminating from sulphur and other impurities ; 








or the patentee places the magnesia or dolomite in chambers or s, 
and introd ito the chamb fi ph acid gas, juced 
by burning any su!phides or bisulphides of earths or metals, by which means 
sulphides of i duced, which sulphides are couverted into sul- 





> are Y 
phates by any known methods. 


2374. J. Mans», Norwood, “ Cinder-sifter.”— Dated 29th July, 1868. 

A shovel is made in two parts; one part forms the scoop for lifting the 
cinders and ashes, and the other forms a box into which the ashes are free to 
enter when the fron: of the shovel is raised and agitated, a grating being fixed 
across the shovel, through which the ashes pass. To the back of the shovel 
a bar is hinged, one end of which forms a handle ; the other end has a plate 
on it, which is forced into or enters the ash compartment against the rails of 
the grating, and retains the ashes in that compartment. When the plate is 
down, as just mentioned, the cinders may be thrown from the shovel on to the 
fire or elsewhere. The shovel is fitted with a fixed handle, by which it can 
be lifted or moved from place to place. 





Swixe BRIDGE OVER THE OvsE.—In our last impression we 
published a paragraph briefly describing a new swing bridge over 
the Ouse at Skelton, designed by Mr. Harrison. The figures there 
given are not quite correct. The bridge consists of two spans of 
105ft. each ; the central pier is 34ft. in diameter, and each abut- 
ment 6ft. thicker. The total length of the swinging portion of 
the bridge is 250ft., and the weight to be moved is 400 tons, 

ANOTHER TELEGRAPH ComPANY.—The prospectus has been 
issued of the Direct English, Indian, and Australian Submarine 
Telegraph Company (Limited), with a capital of £750,000 in £5 
shares. The object of this Company is to lay and work submarine 
telegraphs between England, Gibraltar, Malta, Egypt, India, 
China, and Australia, which shall be in English hands from end to 
end. A good board of directors has been got together, and in all 
probability the enterprise will prove very successful. 

Boats IN THE Navy.—One of the most fogertent parts of the 
ouvipaest of aship of war is undoubtedly her boats and their 
capabilities. In this respect the ships of the English navy a few 
years since were far behind those of France or Russia, but at the 
present time, owing, it must be admitted, to the exertions of the 
Controller and Chief Constructor of the Navy, they are much more 
efficiently provided in that respect than the ships of any other 
nation. For some time after steam-power was applied for the pro- 
pulsion of boats attached to ships of the French and Russian 
navies our own authorities stood by oars and sails, and when they 
did follow on the new track it was only done at first in a compro- 
mising and bungling kind of way. In their application of steam 
power to boats our friends aimed at rendering the boat a kind of 
miniature despatch tender to the ship, possessing as much speed 
as could be given by the engine and boiler carrying power of her 
tonnage, without the usual heavy gun at the bow or stern, and 
with no great capacity for stowage beyond fuel, but with good 
towing powers, so that she could take a string of heavily armed 
boats into or out of any position that might be desired on a coast 
at a moderate speed. Our first efforts in the same direction was to 

lace twin screw engines and boilers in the heavy built steam 
aunches already attached to our ships, retaining them at the same 
time in all their original form as gun-carrying boats, with armed 
crews, and stores of shot, shell, masts, sails, oars, water, and pro- 
visions, &c., the clumsy bluff-bowed monsters being, when thus 
loaded, scarcely able to hold their way against a moderate wind or 
tide in a river way, and useless altogether for towing purposes. 
The fitting out of two surveying sloops for service in the Chinese 
and Japanese seas led to the introduction of quite a different class 
of steamboat into our navy, a type of boat which more nearly 
approached that adopted in the French and Russian navies in its 
general principles as simply a despatch and towing boat, but 
excelling them greatly in having superior speeds combined with 
the lifeboat principle in the boat’s construction, the latter arrange- 
ment rendering them unsinkable when filled with water to the 
gunwale’s edge when carrying engine and boiler and a double crew 
on board. Quite recently also it has been proved that the engines 
of these boats can be driven noiselessly, a most important deside- 
ratum when they may be engaged on itring or cutting-out 
expeditions. And orders issued from the Admiralty direct that 
all such boats in future supplied to her Majesty’s ships are to be 
fitted with the engines working on the noiseless principle. The 
builder to the Admiralty of these steam life-boat launches and 
innaces, Mr, John Samuel White, of East Cowes, Isle of Wight, 
je sent in to Portsmouth Dockyard during the past week four 
pinnaces, Nos. 8, 9, 10, and 13, under his contract with the 
Admiralty, which have since been put through their trials by the 
officials of the yard, and very satisfactory and successful results 
obtained. After passing through the water-pressure test, they 
were finally tried over the measured mile. Nos. 8, 9, and 10 are 
boats of about 37ft. between perpendiculars, and are driven by 
single screw engines of six-horse power nominal. No. 8 was tried 
ata draught of water of 3ft. ljin. aft, and 2ft. 4}in. forward. 
Her four-bladed common screw had a diameter of 2ft. 9din. 
pitch of 4ft., a length of 6jin., and an immersion of the upper ed 
of lin. The mean revolutions of the engines were 249°33, and the 
boat’s mean speed 7°986 knots per hour. No. 9 was tried at the 
same draught of water as No, 8. Her four-bladed common screw 
had a diameter of 2ft., a pitch of 4ft., a length of 6jin., and an 
immersion of the upper edge of 2jin. The mean revolutions of 
the engines were 244°63, and the boat’s mean pred was 7 988 
knots per hour. No. 13 was tried at a draught of water 3ft. aft 
and of. in. forward. Her four-bladed common screw had a 
diameter of 2ft. 5jin., a pitch of 3ft. 4in., a length of 4Zin,, and an 
immersion of the upper of 3jin. The mean revolutions of 
the engines were 282°66, and the boat's mean speed 7°288 Knog per 
hour. No, 10 was tried at a draught of water of 3ft, aft and 
2ft. Sin. forward. Her four-bladed common screw had a diameter 
of 2ft. 94in., a pitch of 4ft. 2in., a length of 6jin., and an immer- 
sion of the upper edge of 1gin. The mean revolutions of the 
engines were 249%, and the boat’s mean s 8040 knots per 
hour. It was boisterous weather when all the boats were tried 
over the measured mile. All four of the boats were very hand- 








some and buoyant in their appearance when under team 
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gs, tassel hooks, picture rings, sconces, and gun hovks 
may be enumerated as leading examples. Many and great im- 
provements have been introduced into this branch of industry in 
recent years. Early in the century the productions of this trade 
were perhaps more substantial than at present, but they 
were very clumsy in comparison with modern makes. Prices 
are, of course, much lower now, and, as a consequence, the 
weight of material is reduced, but the articles are much morse 
artistic in d and finish. The rage for cheap goods has in some 
cases led to the complete sacrifice of durability; but in others, 
while the practical qualities have been preserved, the article has 
the great additional advantage of symmetrical outline and chaste 
decoration. Lock furniture, for example, had originally knobs of 
cast brass, but now they are raised by machinery from flat discs of 
sheet metal, *‘ raising tools ” worked in a press gradually rendering 
the flat disc more convex until it reaches the knob-like form. 
Quite recently some excellent cast ornamental door knobs of a very 
substantial kind have been introduced, which are gradually super- 
seding glass and china furniture. To Messrs. Harcourt is due the 
adaptation of china in connexion with brass for door furniture, 
now somewhat extensively used in this trade. This admixture was 
originally introduced in i844, and it has been since applied largely 
to terminal knobs, ornaments, castors, and other articles. So exten- 
sively waschinaand earthenware used in connexion with cabinet bra: s 
foundry, that one firm (Messrs. Whitehouse) established a china 
works in Birmingham with especial reference to this class of 
articles. Mr. Aitkin informs us that with the more general pro- 
cess of tube making and solid stair rod making, the manufacture 
of coat and hat hooks considerably changed from being cast, and 
are now chiefly made of tube, or their stems if straight are formed 
of iron with brass cover. When of bent or curved form, the 
tube is easily converted into the approved shape, and the ease 
ith which tube, whether plain, twisted, or ornamental, can now 
be procured, gives the articles in connection with ornamental back- 
plates and knobs a very much more attractive appearance, while their 
utility is, generally s ing, not diminished. One manufacturer 
in this town has not less than 120 varieties of hat and coat hooks. 
Very attractive long-grip door handles are also produced by the 
introduction of ornamental tube, associated with ornamental cast 
back-plates. Various ingenious mechanical arrangements have 
recently been applied to blind-mountings, for attachment to 
rollers of wood, but in point of cheapness the roller blind mount- 
ing of Loach and Clarke, made out of sheet metal, with iron pins 
to move in the brackets, riveted in, commanded a very large sale, 
and the principle of the wedge, as applied to rack pulleys, intro- 
duced by the same manufacturers, commanded an equally exten- 
sive demand. Rack pulleys were all cast until the year 1823, 
when Mr. Thomas Horne introduced a wrought pattern, on which 
the racket teeth were indented in the process of rolling the metal. 

A practical manufacturer writes:—‘* A very clever application of 
ball and socket to looking-glass movements has been made by 
Mr. J. B. Geithner. It has the merit of working smoothly, and 
has quite taken the place of screw-pins, which strip and refuse just 
when required to retain the glass at the desired angle.” 

Furniture castors are made very extensively, and in almost 
infinite variety. In these articles the fickleness of fashion is 
strikingly noticeable, and during the last quarter of a century 
the character of the leading patterns has completely changed, the 
“ obstrusive” style of the old castors has given way to the ordinary 
round socket castor or the chaste cabriollete. Earthenware has been 
introduced with some success into the manufacture of castors, and 
simple as these articles may appear, their construction has been 
the subject of a great number of patents and registrations. Mr. 
Horne and Mr. David Harcourt have each invented castors on 
what is locally known as the ‘‘ pivot” principle, and the same 
principle with some additions has been embodied in an invention 
by Mr. McCalken, an engineer. During the last fifteen years 
earthenware has quite superseded hard wood or brass in the bowls 
or wheels for best castors. Vulcanite has also been tried as a 
material for this purpose, but abandoned as too expensive. Parke- 
sine has been also used, and is likely to prove more successful, 








New TowN-HALL, Rocupa.e.— The plans and estimates of Mr. 
Wilson N. Phipson, Assoc. Inst. C.E., London, have been selected 
by the Corporation of Rochdale for the ventilation and warming 
of their new Town-hall. 


Dury or Pumpinc ENGINES IN THE UNITED STaTes.—We are 
indebted to Van Nostrand’s ‘‘ Eclectic Engineering Magazine ” for 
the following statement of the duty of several of the principal 
pumping engines in the United States :— 


Pounds lifted 














Date of a } oe 
experiment. Hours. Engine. | secs high. 
January, 1460 .. 26 =| Brooklyn engine, Cornish -- | 601,407 
January, 1857 .. 12 | Belleville engine, Cornish .. .. 628,233 
January, 1857 .. 8} | Hartford, Crank. .. .. «+ «- 587,793 
July, 1857 .. 173 | Hartford, second trial, first exp. .. 614,426 
July, 1857 .. 12 «| °° em +, second exp. | 646,994 
April, 1857.. 9 | Cambridge, “Duplex”.. «.. .. 669,411 
dune, 1857.. 143 | ” + second trial 675,746 
June, 1856 .. a | Spring-garden, Phil., Cornish 589,053 





Cement TO Resist RED Heat anp Borne Water. —To four 
or five parts of clay, thoroughly dried and pulverised, add two 
parts of fine iron filings free from oxide, one part of peroxide of 
manganese, one-ha}f of sea-salt, and one-half of borax. Mingle 
thoroughly, and render as fine as possible, then reduce to a thick 
paste with the necessary quantity of water, mixing thoroughly 
well, It must be used immediately. After application it should 
be exposed to warmth, gradually increasing almost to white heat. 
This cement is very hard, and presents complete resistance alike 
to red heat and boiling water. 


ANOTHER CEMENT.—To equal poste of sifted peroxide of man- 
ganese and well pulverised zinc white, add a sufficient quantity of 
commercial soluble glass to form a thin paste. This mixture, 
when used immediately, forms a cement quite equal in hardness 
and resistance to that obtained by the first method.—Bldtter fiir 
cfewerbe, 
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THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

( From our own Correspondent. ) 

Tue FousHep Iron Trapt: No Improvement: Prices Low: 
Shee's Abundant ; Reports in Birmi 
Pia Inon: Stock Increasing : Prices—Inon One: Foreign and 
Home: Lurge Sales of Ulverstone—Coa: Quiet—AFFAIRS IN 
YorRKSHINE AND THE NortH: Views here—GIRDER AND RalL- 
way Work -— Low Prices FoR GIRDERS ~ HARDWARES: 
Branches and i UNMAKERS AND Mz. BrIGHT—BOILER 
EXPLosIon. 


Tue burden at thommnset ioengit Wn yemation ete were in 
ee yesterday (Thu pot in Wolverhampton on the 
day before was that the finished iron department has not improved 
on either home or export account. Bar orders are very scarce, and 
owing to the many small firms engaged in this department of the 
trade, the competition is very severe. Quotations for second-class 
bars are lower now than they have been for a long time 3 yet 
these low figures do not lead to orders in more than rare ces, 
A few plate mills are on, but not upon new orders ; - 
ing the additions recently made to the means of production, there 
is a fair trade being done in sheets, chiefly for the galvanisers. 
We could enumerate ten more sheet mills now running than were 
productive a few months ago; of these a third are new. Nail 
sheets also are in fair request. The mills and forges at Wednesbury 
employed chiefly on railway work are the best off for orders, 

he pr emnaan § and other exporters complain of the state of all 
the foreign markets. Excepting those of the United States, most 
of them are well stocked, and the financial state of some of them 
is such as to provoke a feeling of some little apprehension in 
certain quarters. Everyone speaks as cheerfully of the prospects 
as they are able, but it is impossible to conceal the fact that there 
is hardly anyone but is disappointed at the as of affairs at 
home and abroad. The anticipated revival is delayed to a 
date protracted beyond all former expectation. At all the mills 
and forges preparations have e for the animation which 
has been long believed to be close at hand. Puddled iron has been 
stacked and mills have been put into repair throughout. So soon, 
therefore, as the demand is expressed it will be promptly met, and 
iron will be rolled with greater rapidity and in larger quantities 
than have been before known to be produced in a similar time in 
this part of the kingdom at any time since the railway mania 
found us the chief district whence to obtain supplies. The 
inquiries now in the market are of a minor class, and relate to such 
lots as are required for the every-day civil engineering work at 
home and in India. The larger jobs notified at the close of the 
year are not believed to have been yet put into hand, 

The pig-iron trade is equally without improvement, and what- 
ever may be taking place in other districts, here the stocks are 
increasing. 

The deliveries of foreign forge pigs are slackening, and foundry 
pigs are in only small request. Here and there a foundry is pretty 
well occupied, but the bulk have much less to do than usual at 
this time of the year. An improvement is, however, looked for 
so soon as the orders now in the market shall be allotted. Amon, 
them we note cast iron pipes, sluice valves, and fire cocks for 
new waterworks at Gothenburg in Sweden; a cast iron outfall 
sewer, 3ft. drain, with valve chamber and all other connected 
works, to adjoin the ch 1 at Langston Harbour, Portsmouth ; 
a cast-iron service reservoir and other works, for the Cheltenham 
Waterworks at Tewkesbury ; and twelve months’ supply of cast 
iron gas pipes for the Halifax Corporation. The founders are very 
loud in their complaints that the ‘‘season” trade is so late in 
opening. 

Pigs made in this district may be quoted at for all mine :—Cold 
blast, £4 5s. to £4 10s.; and hot blast, £3 10s. to £3 15s.; hydrates, 
£3 12s. 6d. to £4 2s. 6d.; and No. 1 and 2 melters, from £2 17s, 6d, 
to £3 2s, 6d. 

Great quantities of hematite ore of the first class are coming into 
this district, to supplement the stone found here. As compared 
with last year, the increase is very considerable. From one 
Ulverstone firm upwards of thirty boatloads a week are arriving in 
the charge of one carrier, and so great is the demand for the 
Ulverstone product that one firm have orders on their books at 
this hour for upwards of 199,000 tons. The prices of our own 
stone (white and gubbin) are, at 22 cwt. to the ton, from 14s. to 
15s.; at these quotations the best qualities sell readily. 

Coal is without improvement. On the contrary, in colliery 
basins, where half a score boats might have been seen a few weeks 
back waiting to be loaded, scarcely two boats together are now to 
be found. Colliers are abundant, and fifty were sent away on 
Tuesday from Walsall for West Yorkshire. ; 

What is going on there amongst the colliers, and that which is 
taking place between the ironworkers and their masters in the 
north of England in the matter of courts of arbitration, is regarded 
with much interest here. The colliers’ unionism does not ham 
us much here, because we have but few unionists at the pits. And 
the ironworkers are non-unionists, excepting only at a few works. 
But the arbitration system having been adopted in the north, the 
method of settling disputes will have hereafter to be adopted here. 
Nevertheless, masters are not impressed with a conviction of its 
urgency. 

At a time when the facilities for getting into and sending 
them out of this district are as now wore ever of vast import 
to us, we learn here with much satisfaction that, alike upon the 
South and North-Western, and also upon the Great Western 
ag ge a South Staffordshire ironmaster has just been placed. 
Mr. John Hartley goes to the former, and Mr. Walter Robinson to 
the latter. Both gentl were ful candidates in 
Staffordshire at the last election for seats in Parliament— 
Mr. Hartley for East Staffordshire and Mr. Robinson for Wednes- 
bury—and each in opposite political interests. 

Hardwares are dull in but the railway plant departments 
alike in Birmingham and throughout South Staffordshire. Com- 
petition and low prices are complained of in almost every depart- 
ment in which iron is the material, London is more and more 








@ competitor; even ers, for which at no distant date 
£13 10s. was obtained in Staffordshire, are now made in 
London at a greater reduction than £2 upon that There 


are some tolerably good inquiries out for riveting Amongst 
them we observe two wrought iron tanks for the Scinde Railway, 
to hold, one 18,000 and the other 10,000 gallons, three s 
bridges for Bristol, and gasholders for elsewhere. ‘ 
The chain makers are a little better to do, and the cut-nail 
machines are generally busy; and one first-class hollow ware firm 
is oppressed with orders; but the builders’ ironmongery concerns are 
quiet on most hands, and the tin-plate and japan establishments 
are employed mostl ee There has been a trifling 
improvement in a few which may be ex- 
pec provided by the reduction announced on Wednesday 
of £5 a ton in the price of copper. A change in a downward direc- 


tion was not looked for in the copper market by most of the con- 
after previous rapid advances tin went up last 


sumers, as 
pes tow teed ewe ee ' 2 

terview between the gunmakers of Birmingham an 4 
Bright has had factitious importance attached to it in certain 
quarters. It was an interview between a member and some of his 
constituents. It was not a deputation to the President of the Board 
gh ert boiler on the of Messrs. J: 

a on ames 
Grlsnanl Son, quitnsinees cakes al Wectoobrich, expleted 
with serious consequences to three or four workpeople. 





Tue miving masters and the working miners of Darlington, 
hone at variance in regard to wages, have agreed to an arbitra- 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Tue Iron TraDE: Jronmasters Shipping iti 
st the Laeal Ports: Ottis now tolag Gleteensiam oo Lares or 


ee ne ee ee 


beinw only T Abated by the Present 
Quietude : Prospects of a Good Trade being done with Russia 
The Rail Mills fully Employed: E on some of the 
Makers’ the Hands. Employed for the 
next Four Belief of the Tr~de Improving to a 
Considerable Extent: Advices x ie States of the same 
Satisfactory as they have been ;, some weeks past: 
More Inquires Plates—Tue Pic Iron TrapE: THE TIN 
Puiate TRaDE: THE Steam Coat TRADE: TRADE OF THE 


Sour WaLes Ports. 


THE ironmasters in this district are now shipping considerable 
uantities of rails at the local ports, principally’ to the United 
tes and South America, and the returning activity witnessed at 
the places of shipment presents a favourable contrast to the 
de ion which so long prevailed. The orders that are now 
g given out are not so or numerous as expected a few 
weeks ago, many buyers not showing any anxiety to enter into 
fresh engagements. For this slight reaction, however, there is no 
cause for surprise or reason to expect that it will be more than 
temporary, as at the near approach of the close of a quarter 
ents generally become somewhat restricted. The present 
quietude has not in any way abated the confidence which sprung 
up at the commencement of the year as to the trade ultimately 
attaining the prosperous position it held previous to the depression 
which set in rather more than two years ago; and this belief is 
ened from the fact that there are no heavy stocks on hand, 
and that the Russian Government had borrowed in Europe during 
the past eighteen months no less than twenty-five millions ster- 
ling, to be expended on Russian railways. This money the 
Government has now in hand, and the rails required can be paid 
for on delivery. In last week’s report reference was made to a 
contract being offered to the shipbrokers at the local ports for 
30,000 tons of rail freights, and it has just transpired that the 
same has been entered; therefore there is little doubt that the con- 
tract for 30,000 tons of rails lately in the market has been secured 
by makers in this district. The rail mills at the leading establish- 
ments continue fully employed, and on some of the makers’ 
books there are engagements sufficient to keep the hands fully 
employed for the next four months, if none others are 
entered into, but it is generally believed that the trade will 
improve to a considerable extent in the early part of 
next quarter. Advices from the United States continue of the 
same satisfactory character as they have for several weeks past, and 
there is every probability of requirements remaining unchanged 
and unabated for some time to come. Advices from the Continent 
indicate that a larger t of busi will shortly be trans- 
acted, and this will no doubt be realised as the spring advances. 
For plates there are more inquiries consequent upon an improve- 
ment having set in in the iron shipbuilding trade. The pig iron 
trade is steady, with only a moderat t of busi doing. 
The tin-plate trade is steadily improving, and prices are 


vancing. 

Large quantities of steam coal are now being shipped at the local 
ports, principally for the mail packet stations, Mediterranean 
ports, and French markets; and as there are several orders on 
merchants’ and shippers’ books which have been delayed owing to 
the late gales and the scarcity of tonnage, something like activity 
may be expected to prevail for a few weeks should the weather 
continue favourable as at present. Transactions with the East are 
about the average, but with some of the Mediterranean ports and 
South of France a large amount of business is being done. The 
exports, on the whole, are larger than anticipated, as it was 
generally believed that the heavy Ard which prevailed during the 
—- part of the month wo have caused a considerable 

ecrease. The house coal trade continues in a state of inactivity, 
and the returns just issued fully corroborate the reports which 
have lately appeared respecting this branch of the trade. 

The ey | are the returns of the trade of the South Wales 








ee during the past month and the correspondiag month of 
} Exports oF Steam Coat. 
Feb., 1869, Feb., 1868. 
Tons. Tons. 
Cardiff... 2 «2 oe oe oe oe 183,602 .. «2 «- 134,295 


Newport 00. 60. (00s 60.00 96: EE cue ao beor SE58 
Swansea oe ee oe os eo 38,287 oe oe oo 42,759 


Llanelly eee on ae 6,915 se co eo 8,514 
SHIPMENTs CoAsTWISE. 
Feb., 1869. Feb., 1868, 
Tons. Tons. 


Cardi co ce. co ce see! oo co |) BL,810 1c co co 55,900 

Newport oo ce we ee ten) es } GRBIS. cc too cs SRT 

Swansea eo ec ce co cc co 14,811 cc ce oo 16,632 

Llanelly co ce 00 cf 06 ve 4,474 ce co of 8,501 

Cardiff also 23,747 tons iron and 5450 tons patent fuel ; New 

port, 8456 tons iron, and Swansea, 1298 tons iron and 5995 ton® 
patent fuel. Of the iron sent from Cardiff, New York took 9955 
tons ; New Orleans, 2057 tons ; Norfolk, U.S., 1125 tons; Balti- 
more, 1000 tons ; Callao, 1015 tons ; Ancona, 1062 tons ; Rosario, 
890 tons ; Philadelphia, 522 tons; Halifax, 501 tons; and the 
remainder was sent principally to the continental markets. Of the 
iron sent from Newport, New York took 3469 tons ; New Orleans, 
1852 tons ; Islay, 1118 tons; Taganrog, 883 tons; St. John’s, 498 
tons ; Alicante, 350 tons: Kio de Janeiro, 281 tons ; and Smyrna, 
five tons. The iron sent from Swansea was chiefly to the Medi- 
terranean ports, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 
LiveRPooL: The Birkenhead Ferries—NortH-EasTERN DIsTRICT— 
SraTE OF TRADE IN SOUTH YORKSHIRE: Bolckow, Vaughan, and 
fo. (Limited)--THz Oaks CoLiierY—LONDON AND NorTH- 
Westekn RalbwaY—THE CLEVELAND IRON TRADE—STATE OF 
TRADE AT SHEFFIELD. 
Tue receipts of the Birkenhead ferries from April 24th, 1868, to 
February 28th, 1869, were £28.110, as com with £32,656 in 
the corresponding period of 1867—8. The expenditure had been 
reduced from £27,223 in 1867—8 to £24,523 in 1868—9. 
There is not much alteration to report in the business doing at 
the various ironworks in the South Yorkshire district. There is 
still a large demand for rails, and the putting down of a new mill 





at Elsecar is being proceeded with. There is not much doing in 
ipes and heavy castings, but for light work the foundries are kept 
fairly going, while hoops and some qualities of sheets are in fair 


early all the furnaces cor**~ue in blast, and there is a 
make of es oe The . de has shown, upon the 
whole, no symptoms of improvement, and short time still prevails 
at the collieries. A little more is perhaps being done in engine 
fuel on Lancashire account, 
The directors of Bolckow, Vaughan, and Oo. (Limited) report 
that during the whole of 1868 the selling prices of all kinds of 


iron were low, and it was difficult to find a sufficiency of suitable 
: however, was accomplished, 


and the directors are of opinion that the amount of profit realised 

was quite as much as ‘could 0 be expec The net 

amount divisible is £104, which the directors recommend 

ie tent is ne oa ee 
cent., ; ; 

carts Sotoead to the text £4053, ‘The rebuilding of the 


Cleveland’ furnaces ‘is now oi , except as regards two 
furnaces for which'the tl eng ego and Sieh showla 
be erec the course of the next year or so. So far as.can now 
a upon 


be seen, there is notin prospect any other 
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the ensuing 
the district are pretty well pds ~ and the quotations 
nary castings, such as railway chairs, pipes, and girders, are 
At Middlesborough the demand for pig iron is well main‘ 
and most of the are in full blast, while stocks are 
decreasing. The question of the establishment of courts of 
tration on the Mundella principle for the settlements of w 
disputes between masters and men is exciting some attentio: 
the Cleveland group. As shipbuilding on the Wear, 
may note that Messrs. Oswald and Co. have launched a large 
ship of 1200 tons. a 
A decided improvement is considered to have taken place in the 
iron and steel trades of Sheffield. Almost the whole of the orders 
received, however, are on export account. There is a 
demand for almost all descriptions of railway plant, and the 
orders on hand are sufficient to keep the works fairly employed for 
some considerable time. .A demand is especially observed for steel 
rails, which are being extensively used on American and con- 
tinental lines. A consi or i 
for armour-p) 
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BrEAKFAsT.—Epps’s CocoA—GRATEFUL AND COMFORTING.—The 
very agreeable character of this preparation has rendered it a 
oman favourite. It is made simply with boiling water or milk. 

pared solely by James Epps and Co., Homeopathic Chemists, 
London ; and Bes fe the oehe in all parts, in }1b., 41b., and 1 Ib. 
packets, tin-lined and labelled.—Apvr.] : 
aend Laat eeiee elie’ week esertbing ee 
ing and instructive li we ibi iefly, but wit 
clearness, the rise and progress of watch and clock making, has 
just been published by Mr. J. W. Benson, of 25, Old Bond-street, 
99, Westbourne e, and the City Steam Factory, 58 and 60, 
Ludgate-hill. e book, which is profusely illustrated, gives a 
full description of the various kinds of watches and clocks, with 
their prices, and no one should make a purchase without visiting 


the above establishments or consulting this og. Hag work, 
By. its aid residing in of the United 
Eadie, on’ the ‘esbotien, “aoe to select for themselves the 


: on receipt of 
two postage stamps,.and we cannot too strongly recommend it to 
the notioe of the batending purchaser.—[ADVr 
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VELOCIPEDES. 
No. L 
Lrrriz did our ancestors imagine, ears when 
the first rude was made an 0 ject of their ridi- 
t ‘tithes Victinx of apeicaturiate would one dir baseme 
the centre of attraction their grave and matter of fact 


descendants. Yet soit is; and we must moreover remember 
. that illuminating gas and the steam engine were also, each 
in its turn, subjected to the ridicule and unbelief of our 


F 


use of 


simpler, and was therefore adopted. 2 
A few yearsafterthisthe velocipede reappeared, but in this 
instance it was worked by the arms of the riders through a 
pair of levers. The new plan, however, was scarcely as 
successful as the old one, on account of the difficulty ex- 





. old-fashioned predecessors, Gas has now become almost 
indispensable, and the steam engine has 
revolutionised the world ; who, in the face 

of these changes, can deny that there may 
yet be a chance for the velocipedists ? 

We do not for one moment pretend to 
maintain. that gs lighting, the steam 
engine, and the velocipede are inventions 
of importance ; on the contrary, it 
is quite evident that the latter can never by 
any chance attain to the point in the scale 
of utility enjoyed by the two former. But 
it nevertheless seems probable that the 
velocipede may eventually prove suited to 
numerous requirements where its use would 
result in a ag. saving of valuable power. 
The primary object of the velocipede is to 
enable wey “ey to —— wre and ata 
greater pace can be reach walking, 
and this can only be abetampiiehed by rand 
bling vital energy to operate more effec- 
tually than it does naturally through. the 
movement of the | There are various 
ways of effecting this desideratum. In the 
first place we have to overcome a consider- 
able amount of resistance due to the con- 
tinual rise and fall of the centre of gravity 
arising from small inequalities in the ground. 
Also in walking or running the centre of 
parity of the body continually rises and 
alls, the imaginary line described in space 
by the hips consisting of a succession of 
waves. Now the descending lines of the 
curves represent no real work, but rather a 
loss of power. But if we can translate the 
mass forward in a right line the loss will be saved 
and half our object gained. Much force is also wasted 
pag concussion of the feet with the ground, and in 
ifting the foot for the next step. Any velocipede, 
oy which seeks to facilitate locomotion, must reduce 
these sources of waste to a minimum, and our readers will 
have no difficulty whatever in forming an estimate of 
the capabilities of any machine of this kind, if they care- 
fully bear in mind the hindrances it has been designed 
to overcome. It should also be remembered that, con- 
sistently with efficiency, a velocipede should be as light and 
simple in its construction as possible. It does not follow, 
that, because a machine haslessrollingfrictionas in thetwo- 
wheeled velocipede, or still lessasin the one wheel, that there- 
fore it requires less labour to work it. As in the rise of 
many other inventions, the absolute origin of the velocipede 
and the country of its birth are already too far in the past 

_ to trace effectually. But it seems most probable that 
France, the country of its renaissance, is also entitled 
to the credit ofitsinvention. At Paris,in 1808, theloungers 
in thé gardens of the Luxembourg were one 
day much astonished,and not alittle amused, 
to behold a serious and respectably-attired 
citizen gravely bestriding a velocipede, 
which he propelled at a fair pace by apply- 
ing his feet to the ground. The name of this, 
brave and adventurous Frenchman, for 
such we assume him to have been, has, 
unfortunately, not been handed down tu 
terity. His machine, probably the em- 
iment of his first crude ideas, was rough 
and rudely constructed, and supported on 
very low wheels.. As might have been 
expected, such a rude attempt met with 
nothing but the ridicule of our volatile 
neighbours, and was soon forgotten. 

About two and twenty years later, in 
1830, a public functionary, M. Dreuze, 
brought out a new velocipede in which the 
power was communicated through the axle 
of the two wheels, and not, as in the first 
case, by striking the feet against the 
ground. This was certainly an improve- 
ment on the velocipede of the Luxembourg 
Gardens, but, like its predecessor, it was 
not destined to a long life. M. Dreuze 
was an officer in the Pust-office, and, in seeking for 
an extensive practical agen of his cherished 
velocipedes, he very naturally proposed to mount the 
rural letter carriers on them, a proceeding, which be 


fondly boped, would be productive of good to the natio 
to hizaselt and to the happy postmen. The cies, & 





Fie 


very dry one, passed away pleasantly and without a 
hitch ; thecarrierswerecharm: with their steeds, the simple 
country folk were enchanted with the regularity with 


pa — letters reached them, and M. 
mig seen morning after morning in his : partm 

in the Hotel des Postes rubbing his hands over the ood 
reports of his machines and the picture of general content- 
ment spread out before him. But, alas! the unfortunate 
velocipedes which -had conquered the judice 
pl en and rim oe once rebellions riders 
into complacency, were destined to en i strugg 
with Dame Nature herself, and to Pay ge “i 


Dreuze himself 


was, as frequently happens, a severe one. 
| quantities and froze on the ground. The velocipedes 
_ turned out as usual, but, with a prudence characteristic of 
intelligent beings, refused to progress. It is true their 
wheels rotated rapidly on the slippery surface, but not 
yard would they move on. Their unfortunate 

this time accustomed to the idi 











one was taken out in the name of the Baron de Drais, of 

Mannheim, for five years, for a “machine dite vélocipéde;” 

on the 17th Feb., 1818, by Louis Joseph Dineur, quai de 
Fre. 4, 


V'Horloge, No. 47,in Paris. This latter velocipedeis described 


as :—“Pour une machine | 9), 


q 


perienced in steering the machine, and the labour entailed 


Fig. 1, 





on the rider. But it must not be supposed that the interval 
between 1808 and 1830 was allowed to elapsejjwithout an 





personne assise sur le siége, et qui it cette per- 
sonne avec une grande vitesse. Au Sieur Dineur.” 








attempt to introduce a velocipede to public notive. We 
find, in the old list of patents taken out in France, that 





follows in the er ag “t 
} rmée d’un siége porté sur deux roues, 
facilement aux mouvemens des pieds d’une 





obéissen 


battering 
which it has 
with 30 1b. 
po then 200 rounds with battering charges of 431b. At 
and was re-vented for the 
times with 43 lb. charges. tin 
cordingt Sone pomad - party an ious lower side. It 
cordingly round and vented in its previous low > 
> Fa. completed its third series—-500 rounds, this time all with 
have always weighed 250 Ib. the service weight. 
therefore, fired up to this 


charges 

charges of 43 1b. 
nineteen tons ot aeeten and 1244 tons of shot. The steel tube is 
worn at the seat of the shot, but : 
firing. We know of no gun, either English or foreign, of equal 
size, which has endured so severe a test. Indeed, it ma: 
that no piece of heavy ordnance is ever likely to be calle t 
stand such an extraordinary trial on real service—certainly not in 
one war. An Armstrong gun of the Elswick pattern has fired a 
larger number of rounds, but not so many with battering charges of 
powder. We shall watch with much interest the further trials of 
these four guns—the representatives of English designs and manu- 


full m 
and resting his elbows on the cushion in 
front of him. He steered himself by means 
of the leading-wheel. 

John Baynes, a 


In the following year 
working sole el toate obtained a patent 
for 4 velocipede to be propelled by 1 
or crutches i i the groun 
This machine is represented in Fig. 2, from 
which it will be seen that these legs or 
crutches were moved by treadles attached 
to levers. It is quite manifest that this 
velocipede was not calculated to prove 
very successful or to afford a basis for 
further improvement, for we are not aware 
that any subsequent inventors have availed 
themselves of Baynes’s principle. We have 
reproduced in Fig. 3 a fac-simile of a little 
vignette in Stewart’s “Anecdotes of the 
Steam Engine,” an amusing little work, 
published about 1829, which seems almost 
to be a caricature of the Leeds cutler’s 
invention supplied with steam power. 

The velocipede a we _ — 
as figuring in the ens of the Luxem- 
bourg, out subsequently as the inventions 
of Denis Johnson and the Baron de Drais, 
seems to be the basis of many subse- 
quent machines, notably the present French 
“bicycle.” In the “Repertory of Arts,” vol. 
xxxix., 1821, will be found a description of 
the Baron’s velocipede as modified by Mr. 
Lewis Gompertz, of Surrey. This machine 
is shown in Fig. 4, from which it will be 
seen that instead of being propelled by the feet it 
is driven by means of the toothed segment working in a — 
pinion on the axle of the leading-wheel. The segmental 
rack is moved backwards and forwards by a handle in 
front of the rider. The beam was made of beech, 
strengthened underneath with iron; the parts where the 
om go were of iron, and the upright parts of the 
handle of steel. 

The following is extracted from Mr. Gompertz’s 
description :— 

“The circular rack must be a sufficient portion of a 
circle to admit of a full contraction of the arms of the 
rider, and -of nearly a full extension likewise, but not 
quite, because when the velocipede goes backward the 
rack must be kept still beyond the pinion, in which case 
the arms are extended rather more than when they 
are in motion; and were this not attended to the handle 
would be drawn out of the reach of the rider.” : 

It appears, that at the time Mr. Gompertz wrote veloci- 
pedes were forbidden on the footpaths, a restriction 
which has, unfortunately, not been ex- 
tended to the modern perambulator; and 
in concluding the account of his improve- 
ment he naively suggests that an Act 
should be granted by Parliament, allowing 
velocipedes three or four feet in width of 
the public roads for their sole use. 

In the present article we have endea- 
voured to give a slight outline of the 
early history of the velocipede; in our 
next we propose to illustrate and describe 
a few of the more modern machines. 





ENDURANCE OF THE WooLWicH GuN.—Some 
time ago four guns were made to try four dif- 
ferent systems of construction :—Ist, the old 
Armstrong pattern; 2nd, Fraser’s modified Arm- 
strong, with steel tube 3in. thick, and over it one 
mass of wrought iron, coiled and welded; 3rd, 
Fraser’s also, but with a steel tube only 2in. 
thick, the wrought iron exterior being in two 
pore the outer shrunk over the inner; 4th 

alliser’s heavy gun with coiled inner tube and 
cast iron cast over the exterior. About 600 
rounds were fired with each, and they remained 
sound, except the Palliser, which was cracked in 
the tube near the muzzle. There the experiments 
ceasedffor the time, but they are now in progress 

are all of Qin. calibre. The Fraser gun, with 

, has lately been fired another 500 rounds with 
and remains ect] i 
itherto endured is as follows :—First 400 rounds 
charges, the vent being at the rear of the 


stage the was wanted for experiments at Shoeburyness, 
—s nted . There it was fired fourteen 


Befare continuing the test it was decided 
The gun was ac- 


From the commencement the projectiles 
The gun 

time 400 Fagen = Ib. 
and jecti d 714 rounds with ttering 
ay pte cannon powder. This makes about 
remains lent condition for 
be said 
upon to 


skill. —Zimes. 
Tue Mondeau-sur-Sambre Blast Furnaces Compan 


y have con- 
arrangements with the Duc de Galliera for a concession of 


uded 
mineral lands in the old forests of the Count de Chambord, between 
St, Dizier and Vassy. 
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WORKING STATISTICS OF THE 
RAILW. 


and 


‘ollowing com instructi' 
Se ees ocean te ie ta 


the spring of 1867, in the room of M. 


west of Euro} 


SOUTHERN 
AYS OF AUSTRIA. 
ive tables are extracted from 


of Engi- 


it 


For these > ole the statistics of the Brenner section are not 
yet sufficiently mature for publication. But the careful manager 


ef the South Austrian Réseau 


to give full particulars of 


the working of this important section next year, showing better 


results than those of the Semmering. 


The Réseau includes, as our readers are probably aware, two of 


the highest mountain 
Mont Cenis, namely, 


es ever reached by a railway, excepting 
e Semmering and the Brenner. 





South-Eastern main line (from Vienna to 
Trieste) between Gloggnitz and Mirzzuschlag, line; mini- 
mum of curves, 180 metres = 197 yards; maximum gra- 
dient, 0°025, Iron rails.—' _cortenle wake’ a0 fellows 
Pi trains, drawn by six- engines, all wheels being 
coup! Jory wn by eight-wheel engines, Ww 
coup 
Bren: the th-Western main line (from Vienna to 
Venice), between and Botzen, single line; length of 


nearly; minimum curves, 285 metres = 312 ; 

dients ‘between Innsbruck and Brixen, from,0°0225 too. A ps 

the other side, between Brixen and Botzen, ae to 0°015. 

Be ooh eee oe a meee 
ea t-w! engi coupled). Heavy prope: 

by two engines, one at each end. The engines are changed at 


in the tables have not been reduced to English mea- 
ble I. would, perhaps, be more suggestive (though more 
voluminous) if put in the form of a di . 
The first four tables show great and increasing reductions of 
working expenses, except in 1867, when the autumn season was 
very wet, causing inundations and avalanches, There was still a 
reduction, but it was less than in the preceding years. 


Brix 
The 
sures 


TABLE I.* 
Comparative Statement of Expenses of Traction and Repairs of Rolling Stock (working expenses) from 1860 to 1867. 




















Tripe—Detail of kilometresrun | 1569, 1861. 1862, 1863. 1864. 1865. 1866. 1967. | Remarks. 
and expenses. 
Kils. run by trains .. 8,990,493 5,542,559 5,345,987 4,551,630 | 51,454,561 5,964,955 7,871,582 7,362,289 
de , engines 4,561,279 6,078,358 5,701,986 4,797,530 5,442,219 6,299,816  * aaa 7,680,649 
Excess cent... .. 14°30 9°66 6°66 5°40 5°79 5°61 - 14 5°67 
Kils. run by vehicles «+ ++| 60,709,104 | 107,670,965 | 109,877,641 | 91,860,307 | 105,921,490 | 123,604,895 | 163,980,825 | 153,732,854 
Cost of traction and repairs, francs} 7,958,366 8,205,802 7,698,345 5,883,419 5,503,530 5,828,930 7,030,293 7,162,842 Le : 
ngth oO 
Cost per kil. run by trains, francs. es = in 
1.) Locomotive engines :— 08, 
@) Sokees wd 66 - oe 6 0°254 0°223 0°230 0°255 0°208 0°198 0°189 0°196 1860 .. 723 
Fuel id se. oe 0°828 0°685 0°549 0°454 0°367 0°323 0°297 0°295 1861 .. 1025 
Oil and grease .. 0°077 0-083 0°071 0°052 0°035 0-030 0°033 0°027 1862 .. 1150 
Water .. .. «- 0-066 0°033 0°081 0°024 0-017 0°013 0°009 0°010 1863 .. 1278 
Repairs... .. «+ 0°351 0°236 0°269 0°203 0°188 0°166 0161 0°189 1864 .. 1316 
General expenses . 0-083 0°061 0-072 0°100 0°082 0°069 0°051 0°061 1865 .. 1526 
(2.) Cars and trucks :— 1866 .. 1526 
Repairs of OS. 8 0°095 0°036 0°068 0°070 0-071 0°071 0°057 0°068 1867 .. 1580 
‘ trucks 0175 0°069 0°094 0078 0°063 0°070 0°068 0-091 == 979} miles 
Oil and o9 0°042 0°038 0°037 0°034 0-021 0°020 0°017 0°020 
General expenses 0-023 0°016 0019 0°022 0°017 0017 0-011 0°015 
Total per train and per kilo. .. 1994 1°480 1440 1°292 1°069 0-977 0°893 1-972 
Saving on 1860, per cent. — 25°7 27°8 35°1 46°3 50°9 55°2 51°2 





























* Main Line from Vienna to Trieste, and Branches to Hungary, Carinthia, and Italy.—No. 1. Vienna, Trieste, aud Laxenburg Branch ; 2. Pragerhof— 


Ofen, Stuhlweissen-Uj-Szony; 3. Neustadt, Adenburg, Kanisza; 4 


j y; 
Cormons (Italian frontier), 1578 kilos. = 978} miles. 


. Marburg, Villach ; 5. Steinbriick—Sissek, Agram—Carlstadt ; 6. Nabresine— 


TaBLE II.—SourH AvusTRIAN Ratuways — SEMMERING SECTION, 
Comparative Statement of Working Expenses from 1864 to 1867. 











TABLE VI.—(Continued). 
Do., in A. 2 order, with 0°15 metre water, as above, front .. 11,700 
” ” ” > second front axle 11,700 
” ” ” ” third driving do. 12,050 
» ” ” pes back .. .. .. 11,850 
» a mA » total weight for adhesion 47,300 
THE SLATE TRADE IN AMERICA. 

THE most important slate quarries and factories in the United 
States are situated in the igh Valley, in North-Eastern Penn- 
sylvania,aboutseventy-five miles north of Philadel and 100 miles 
west of New York, i on the Lehigh, built up 
within the last few years, exclusively by the slate i ts 


> its vicini ‘able fifty dines of twenty-five yor nea that oome 
ere are probably quarries, giving employment to hun- 
dreds of hands, and to large amounts of pedir 9 A good slate 

uarry, with a few acres of land, sells there at from £5000 to 

15,000; some have realised considerably more than that. The esti- 
mated annual value of these quarries in roofing slate is from 150,000 
to 200,000 squares. It sells, and pays, at about 30s. per my 
free on the railway truck, and in New York and Phi lp ia is 
8s. or 9s. per ton (higher. Slate is rapidly superseding all other 
kinds of roofing throughout the district, It costs but little more 
than the first quality of cyprus shingles, while it is fire-proof, and 
lasts for ages. There are regular slate houses in Chi Cincin- 
nati, and St. Louis, as well as in Baltimore, New York, and 
Boston, and in all the cities on our Atlantic coast. Nearly all the 
school slates used in the United States are made in the Lehigh 
Valley. The slates are cut with great rapidity, with 6in. circular 
saws, propelled by steam or water, and are smoothed off by hand 
with a short and thick drawing knife, calleda slate-scraper. One 
hand will cut out 1000 in a day, and another will smooth off 500. 
The frames are all made by machinery, of seasoned cherry-plank, 
and cost about two cents. each. School-slates, and all manufac- 
tured work, pay better than roofing and flagging. There is not, to 
a a single manufactory of school-slates in the entire 
yu 


An effort is now being made by Mr. Baldwin, the owner of ex- 
tensive quarries at Amherst, Virginia, to remedy this defici q 
by bringing the Amherst slates into the market ; and as he is sa’ 
fied that he can produce them 25 per cent. cheaper than in the 

h Valley, he confidently anticipates success. The number 
of school slates made near Slatington is immense. The slates are 
poe, in neat cases, and consigned to the wholesale houses in 

rge cities. Slate pencils are made in the United States only in 
Vermont, where a single an it is said, turns out by machin: 
100,000 a day. The Amherst slate has proved itself well adapted 
to this purpose. Besides school slates, the Lehigh factories send 
out an immense number of mantelpieces, billiard, bureau, table, 
counter, and wash-stand tops, foot and bathing tubs, refrigerators, 
chess and backgammon boards, brackets, registers, sinks, &c. Even 
coffins, which will last as long as the earth itself, are now made of 
slate, which is almost daily — to some new purpose. The 
mantels are shaped and polished at the factories by expensive 
























































machinery, and are then sent to the cities, where they are elabo- 
Items. Seqqeeny 1000. a Sayer, 3 mapa, We. tately painted with mineral paints, in imitation of the antique 
; Total. Per kil. Total. Per kil. Total. Per kil. Total. Per kil. | marbles, and subjected to a high heat, which transfuses and infixes 
; r ; ; oe oe : ; —e 1 24 =a of the slate as thoroughly and perma- 
.) Locomoti _ ’ C. , & . Ce a L . . § ce. , & : : 
@) Drivers | ro a ae 103,289 47 — pany ad ss = Be : ) bad ee " — pee sap ber to tS aeekerond boy mee ig Secu e 
ky 254,447 37 : 25,073 85 . i . : ons mani rong 
Oil and grease 14,181 28 0049 11,505 52 0-042 17,041 22 0043 13,143 47 0-049 | Well as cheaper and prettier ; they are at present coming into exs 
Water ..°.. .. 7,547 35 0-026 5,807 20 0021 5,338 6 0-014 4,594 53 0-014 | tensive use, ae ; a 

Repairs.. .. .. 118,944 55 0°409 74,511 33 0°270 97,021 85 0°247 102,431 57 0311 There are many varieties of slate—argillaceous or clay, like the 
General expenses 18,168 95 0°062 17,755 82 0-064 18,290 50 0-047 18,070 50 0054 =| Lehigh or Amherst slates—the best for economical purposes—tal- 
: ; = a : ' cose, like the soft slates of Albemarle, which are unsuitable for 
i AO 516,578 97 1776 434,951 30 | 1817 547,547 77 1395 | 508,242 22 1540 | r66 —micacious, which are fire-proof, ke. Many | beds of 
" Repairs of cars .. 14,414 25 0-050 16,006 3 0-058 16,128 28 0-041 15,568 47 0-048 | Slate, “so-called,” are found in Rockbridge, but being deficient in 
trucks 12,088 83 0042 12,666 47 0046 16,412 15 0-042 20,114 63 0-061 the oxide of iron, which composes 10 or 12 per cent. o roofing 
Oil and grease .. 4,067 77 0013 8,851 57 0-014 4,116 35 0010 4,498 95 0°013 slate, they want durability, and soon crumble into when ex- 

General expenses 1,159 70 07004 1,384 25 0005 1,291 32 0003 1,481 35 0°004 to , Rey: po They as good i for worki 

“ r a oe a Peg) mpg a4 purposes. te is of many colours—grey, blue, black, green 

81,725 55 0°109 83,908 32 | 07123 37,948 10 0-096 41,663 40 07126 and purple, with alin A diate hadue ihe red and green brews 
2 “885 68,859 62 1°700 585,495 87 1°491 549,905 62 1666 | Which are considerably used e North for churches and other 
tate ancien paced bt : fancy buildings, come from Vermont. They sell at about £2 12s. 





Note,—Kils. run by trains: in 1866, 392,431; in 1867, 329,908. 


TABLE III. 



















































































Kils. run by vehicles : in 1866, 4,902,590; in 1867, 4,707,447. 


TABLE VI. 



































Working Expenses of the Semmering compared with the other | Principal Di s of Engi ‘ying on the Brenner Pass (eight 
Sections (per train and per kilometre.) wheels, all coupled). 
ia eet a | Gre Metres. 
Lines. 1860. | 1861. | 1862. | 1863, | 1864. | 1865. |,1866. | 1867. lo. thee oe 1 oo. 
Southern bo f.c.|f.c. | fc |fe | fe. f°. Le. $<. Fae ~ (square metre).. vote Pr ng 
Semmering o: «| 2°85 | 2°40 | 2°29 | 2°155 | 1°885} 1° . “66 rs ene 
Other po es if ee} 1°89 | 1:42 | 1°39 | 1-238 | 1-021 | 0°942 | 0-861 | 0-940 Height of roof above frame, — — 
All southern lines ..| 1-99 | 1:48 | 1:41 | 1-292 | 1-069 | 0°977 | 0°893 | 0°972 uinimum lagth inside . ion 
i ide, maximum 1°196 
Saving as oom. on | —— ” minimum 1°085 
Semmering section 158 | 19°7 | 244] 33°9 | 40°4 | 47°6 | 41°5 Thickness of cugper th as 0-015 
. _ Suis — 

TABLE IV. Number... .. ee 228 
: 4 - : ide diamete: witne .-  0°052 
Consumption of Fuel on Semmering Section. Thickness a ~ PCy i -. 0002 
Hei iit 5 ee ay aay Len between tubular plates .. aa 4°625 
Engine—| Consumed. mas popes — . Millimetres. 

Kil Train— | kils., ee ree 
Years.) of coke kilo- |fincluding| Per Per Remarks. Tubes .. 172°300 

en metres. | station | train— engine 
duty. | kil. | —kil. Total inare 181°800 
Kilogs, | Kilogs _ al ol 
1860 15 200, 097 425, 00 468,465 26 -— Diameter of safety valves PO 6 
1861 |11,387, 349,730 | 382,516 | 32 29 . ee ee te ere ae 
1g62 | 6,839,543 | 300,717 | 909,448 | 27 | 26 | The fucl is lig-| Outside firebox, lomeih- 2 nent rt rhage 
1863 | 7,120,978 | 269,826 | 295,414 | 26 24 nite of Leoben, = * er sa a De 1°285 
1864 | 7,385,709 | 290,7 820,402 | 25 22°8 | equal to 0°650f |} Mean diameter of body (outside small ferrules) .. 1°450 
1865 | 6,766,034 | 275,531 801,991 24°5 22°4 coke. , Length of body, including fire-box .. .. .. «. 5°415 
1866 | 8,568,449} 392,431 | 428.381 | 21°38 | 20 Total I  -epsinsames Reale AES 7315 
1867 | 7,720,248 | 829,907 | 364,651 | 23°4 | 21°1 Height from top of rail to centre of boiler .. .. 1°730 
% = 5, to bottom of grate frame.. 4 1235 
TABLE V. Thickness of iron plates in bod vee age -  O016 
* . . ” ” % * g ee - 

Totat Working Expenses of Semmering compared with the other | Interior capacity of boiler (cubic metres)... ae 
Sections of the Main Line from Vienna to Trieste and its Branches, Volume of water, with 0°15 metre above er - 5°35 

d —_———_— Pressure guaranteed by official stamp (atmospheres) . . ee 
Semmering. Wheels :— Metres. 
Diameter at line of contact .. 1-070 
Cost Bo Diameter of —~ rim .. ca 

ons— oe . 

Teame, Soe enn, | pont Pet. | passeng ee aiid 1:150 
passing | train, | 424 goods. ese ceiving $450 

twice. ” ” . * 
Between tires : donee 
be vcuadaeed 8°332 1-666 0-940 Journals, diameter : 0150 

Permanent way, buildings, super- ” 
rortgarype tomas 0°846 oem. | Peehe Poms 0°500 
Traffic (mouvement) o2ee 0-830 0-830 0-830 fae for ep aR 0-610 
e 0°130 0°180 0°130 yee genres of ea 2380 
Total per train and per kil. .. 5'984 8°472 cmp sieatine 07105 
Supplement to the Tables.* Between rods of slide valves : 2°546 
i eate pak fpr Angle of lead, forward gear (degrees) a 
1 centime = yho franc. Strike of eccentrics...” rer 0°130 
1 metre = Sjin. = 1°0936 yard. » Maximum, of slide valve .. .. ae Hse : aon 
saiee oo] L_ ry +a ese 0-880 
= * . “* “- - sd ba 
d Lap, outside ania at ‘ 0°035 
1 me = 2°206 Ib. fn Sage rues : _9-0075 
The English tons are nearly equal. Steam 5 RE aie ae é : Henfe bd 
* fee supplement to Tue KNonNzER of 16th December, 1508 of engine Gatside batters <1) 01) 





a@ square in New York. Good slate lies in the earth in all 
positions, from horizontal to vertical. It is often found in nar- 
row veins between other rocks. Working slate is rarely, if 
ever, found nearer the surface than from 1l0ft. to 30ft., and 
generally gets firmer as you go deeper. Some of the old 

uarries are several hundred feet deep, and have to employ 
expensive steam engines to pump the water. There appears to be 
only one quarry in Slatington having natural drainage—a steam 
engine costs nearly £200 per annum to run it. The slate is 
quarried by blasting with light charges of powder. It is then 
hammered into square or oblong blocks with heavy and sharp stone 
axes, and split into thin sheets with broad and thin steel chisels 
while green and fresh from the quarry; it will not work when 
dry. A set of four miners—two quarrymen, one dresser, and one 
splitter, called a ‘“‘block”—will get out about ten squares a 
day in a first-class quarry. It is sometimes got out by contract 
by, ia square—about 10s. per square appears to be the amount 


paid. 
Nearly all the slate gerreen in the United States are Welsh- 
men, who speak the Welsh lan, and imperfect English ; their 
es range from 12s, to J6s. per day. Unskilled labour, lumber, 
fuel, provisions, house rent, and water power are much lower.in 
the Amherst district than in the Lehigh Valley, while the milder 
climate is far more favourable for quarryiag, hauling, and all out- 
door operations. Some of the Lehigh slate quarries and factories 
are conducted by individual owners, some by leases, and the larger 
ones by partnerships and incorporated companies. The leases of 
unimproved quarries are on all sorts of terms and conditions, and 
run from ten to ninety-nine years. The royalty ranges from 25c. 
to 1 dol. per ton, making three squares of roofing slate. <A few of 
the best establishments pay an annual profit of from 30 to 50 per 
cent., but this is much above the average. The Buckingham 
(Va.) Slate Company, composed of efficient Northern men, pees 
a single narrow and deep quarry, t dry by a steam engine, an: 
hauling their slate in wagons four miles to the canal, have recently 
declared a dividend of 12 per cent. for the last year on a capital of 
about £10,000, after providing some £600 for a new steam engine, 
and stocking 3000 squares of roofing, which they are exporting 
New York and Boston—a result showing admirable management 
and very large profits, Yet the Buckingham Company make 
nothing but roofing slates an flagging, whilst the Amherst slate 
is equally adapted for roofing, school slates, and all other 
economic purposes for which slate is now employed.—Mining 
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RAILWAY MATTERS. NOTES AND MEMORANDA. | MISCELLANEA. 
New lines are of in connection with the Monmouthshire | Ur to January Ist, 1869, it is reported that there have been over | | THERE are now about 900 colliers out of work in South York- 
Company that open up a vast maiden coal-field. thirty patents for velocipedes taken out in America. shire. 
Tue Ilyny and Ogmore Contpany have seriously felt the in-| Aw American paper says a pin manufacturing company in Con- Fe winter price of coals in London is. low almost beyond pre- 
fluence of depression in the coal trade in their last half-year’s | necticut manufactures nearly seven millions of pins per day. The ie ? : 
revenue. number put on papers last year approximates the enormous sum of | EARTH is stated to have been found frozen in a Colorado mine 


e Tue bill to abolish bag gery ee _- ont Gams SE 
‘ersey was on the 3r Senate, use 
will oy sbably follow with similar action, 

A SEVERE snow-storm prevailed on the night of the 3rd inst. near 
Bt. th, Canada, and covered the track to a depth 
of 10ft., thus preventing the passage of trains. 

No agg eg og of importance have been eee od —> 
Belgium, ¢ Belgian rolling mills are so well employ: 
their owners feel no uneasiness yet as to the future. , 

THE report of the Argentine Central Railway, to be presented 
on the 24th inst., states that the whole line from the port of 
Rosario to the city of Cordova is expected to be opened before the 
end of the present year. 

A SERIOUS accident occurred on the 4th on the Housatonic Rail- 
road, near Lennox, Massachusetts, when the morning train going 
north was thrown from the track by a broken rail. One of the 
passenger cars was ipitated down an embankment, and twelve 
persons ered, 

Tue Central Pacific Railroad Company finds it exceedingly 


difficult to k their employés from deserting on t of 
the White Pines Ghiltement. They ship car loads of workmen 
who get their for nothing, and strike 


for the region when 
they got a6 siear as the road tam carry thed: -_ 


A Prosect for the formation of a s 
China is ay actively promoted in 
introduction in the Celestial Empire of es, telegraphs, and 
the development of its mineral wealth. sane is very favour- 
ably viewed by King Leopold, who has tra’ in China, 

It is said that contracts have been made with @ French sary 
for opening a canal across the Isthmus in Nicaragua, an 
American yoy apd for an Isthmus railroad. Work on the latter 
is to in the spring, and the first thirty miles of the canal are 
to be el in eighteen months. The contract price is ten 
millions of dollars. 


A CONSTANTINOPLE telegram says that the Imperial Ottoman 
Te Administration is about to proceed forthwith with the 
co! ction of a new direct line to be used exclusively for the 
Indo-Hutopean telegraphic communication, with a view to its im- 

rovement. The line will run between Nissa and the Austro- 
'urkish frontier near Gradiska. 


Witt to the London, Chatham, and Dever Railway 
scandal, it is stated that a general scheme of compromise and re- 
ri) , based on the principle of mutual concession, has been 
framed, and is now under the consideration of some of the chief 
holders of the company’s debentures and stock, and that if approved 
by them it will be submitted to the general proprietary for their 
sanction. 


A PASSENGER train on the Brighton Railway was run into on 
Friday afternoon close to Victoria station by an engine which was 
ing shun A horse-box, in which were two racehorses, was 
smashed, but the horses were not much hurt. A passenger, Mr, 
Frank May, and the guard of the train, Farley, were, however, so 
badly injured that they had to be taken to St. George’s Hospital. 
ed whose fault the accident was brought about nobody seems to 
ow. 


Tue Pennsylvania Ironworks, located at Chester, U.S., have 
just closed a contract with parties in New York for the building 
of a number of iron colliers for the coasting trade. These vessels 
will be propelled by steam, and will have a ing capacity of 
about 600 tons. They are only the pioneer vessels of a projected 
large fleet for transporting coal by a cheap means of communica- 
tion from the most convenient points of shipment to consumers. 
Some of the large railway companies are ales interested in the 
enterprise. 

A GENTLEMAN named Suffell went by the Metropolitan Railway 
the other day from South Kensington to Westminster. He paid 
the full fare at South Kensington, but the clerk gave him a ticket 
for St. James’s Park only, saying that he had no Westminster 
tickets left, and that “‘they knew that at Westminster, or ought 
to know it.” At the Westminster station he told this to the 
ticket-collector, who refused to accept the explanation, and de- 
clared with an oath that Mr. Suffell should not leave the station 
without paying, and, on his attempting to do so, shoved him back 
with some violence. Mr. Suffell took out a summons against the 
man, and the case was heard at Bow-street. The defendant 
acknowledged that he was wrong, and apologised, but Mr. Flowers 
said he thought the apology came too late, and he fined the col- 
lector 10s., with the alternative of seven days’ imprisonment. 


ACCORDING to the Pall Mall Gazette the managers of the Metro- 
politan Railway will do well to keep some sort of supervision over 
their servants. At present they are getting the reputation of em- 
ploying the most uncivil persons to be met with on any railway in 

gland. One cause of this may be that as passenger’ luggage is 
seldom carried on the underground railways, “tips” are infre- 
quent, and Saray pen the porters think it unnecessary to pay 
any attention to the public. People often complain of the bearish- 
ness of American railway servants, but on the underground rail- 
way — may see how the same class in this country would act but 
for the fertilising shower of shillings and half-crowns ever falling 
around them. The porters shut the doors leading to the platforms 
in the passengers’ faces, and they seem to make it a point of never 
answering questions. By and by all this will tellon the company’s 
exchequer. Aman at the Westminster station was recently fined 
for committing an unjustifiable assault on a passenger. Probably 
some of the police magistrates may contrive to protect the public 
if the company has lost control over it own servants, 


On Tuesday and Wednesday Ool. Hutchinson, R.E., the Go- 
vernment Inspector of Railways, visited Leeds and inspected the 
new railway which has been constructed by the North-Eastern 
Comaeay through Leeds, and which, subject to his report to the 
Board of Trade, will be opened for passenger traffic on the Ist of 
April. The line, which has been in the course of construction for 
several years, has through the very heart of Leeds, and has 
obliterated a number of buildings which were a disgrace to the 
town. The new line, although short, will form a very useful 
auxil to the lines belonging to the North-Eastern Company, as 
it will peg rol me erp to run direct to Selby and Hull, whilst with 
the new Micklefield and Church Fenton branch a direct route will 
be opened up be fan ne The “ty | bridges on the line were first 
tested in a very g manner. ie largest bridge, which crosses 
the canal and the canal basin near to the new station, was first 
tested in the following manner. Ten large locomotives, weighing 
in the aggregate about 400 tons, were run backwards and forwards 
on the five lines of rails which cross the bri These were after- 
wards allowed to remain stationary on the bridge for several 
minutes, whilst accurate observation was made of the deflection 
produced. The whole of the other bridges were tested ina similar 
manner with six locomotives. After the bridges had been tested 
the turned his attention to the construction of the per- 
manent way, and tested the character of the work in various wa: 
_ On the latter day Col. Hutchinson tested the signals and o 
= omer] onthe line. During both days a large number of the 
of the company, together with one or two of the directors, 
. Prosser, the architect, and Mr. R. Hodgson, the engineer 
to the company, were present, and witnessed the various tests 


to 
the the ¢ way, and the other tus on the 
Sign allt "eaned sapomer ts Wy sottoctorr ™ 














2,000,000,000, or more than enough to su human inhabit- 
ant of the globe with a pin = wey orey 

THERE will be four eclipses this two of the sun and two of 
the moon. Two of them will be visible on the Continent. The 
first will occur on the 27th inst. a eclipse of the sun will 
occur on the 7th of August, and wi visible to North America 
and Eastern Asia. It will begin at Boston at 5.24 p.m. 


Ara late meeting of the Chemical Soéiéty, Mr. F. B. Miller read 
& paper on the . *y * of chlorine to the toughening and 
refining of gold. : o, La ge co the J wy a i 
passing a stream of chlorine t gold cove 
with borax. In a few hours the whole of 34 silver present is con- 
verted into chloride, which floats on the . The prevents 
the loss of vented | absorptiéfi or vo tion. As soon as the 
gold has become solid the still liquid chloride of silver is poured 
off, and the gold is now found to have a fineness of 993 parts in 
1000; the loss of gold is about the same as in the ordinary 
process, 


ARTIFICIAL ebony, now used to a considerable extent, is said to 
be prepared by taking of seaweed charcoal, obtained by 
treating the seaweed for two hours in dilute sulphuric acid; then 
drying and grinding it, and adding to it ten parts of liquid glue, 
five gutta-percha, and two and a-half parts of india-rubber, 
the last two dissolved in naphtha; then adding ten parts of coal tar, 
five parts pulverised sulphur, two parts puiveriond alum, and five 
parts of powdered resin, and heating the mixture to about 300 deg. 
Fah. e thus obtain, after the mass has become cold, a material 
which in colour, hardness, and capability of taking a polish, is equal 
in every respect to ebony, and much cheaper. 

AN excellent indelible ink may be prepated by rubbing up one 
drachm of aniline black with a mixture of sixty drops d om 
centrated hydrochloric acid and one and a-half ounces of alcohol. 
The resulting deep blue liquid is then to be diluted with a hot 
solution of one and a-half drachms of gum atabic in six ounces of 
water. This ink does not corrode a steel pen, and is effected 
neither by concentrated mineral acids nor by strong ley. If the 
aniline black solution be diluted with one and a-half ounces of 
shellac, dissolved in six ounces of alcohol, instead of with the gum 
water, an aniline black is obtained, which, after being applied to 
wood, brass, or leather, is remarkable for its extraordinary deep 
black colour. 


On the whole the various facts described in Messrs, Sorby 
and Butler’s paper on the structure of certain minerals seem 
to show that ruby, sapphire, spinel, and emerald were formed at a 
moderately high temperature, under so great a pressure that water 
might be present in a liquid state. The whole structure of diamond 
is so peculiar that it can scar be looked upon as positive evi- 
dence of a high temperature, ee not at all opposed to that sup- 
position. The absence of fluid-eavities containing water or a saline 
solution does not by any means prove that water was entirely 
absent, because the fact of its becoming enclosed in crystals depends 
so much on their nature. Atthesame time the occurrence of fluid- 
cavities containing what seems to be merely liquid carbonic acid, 
is scarcely reconcileable with the presenee of more than a very little 
water in either a liquid or gaseous form. 


THE cavities in emerald are interesting, and also furnish 
strong evidence against the opinion that the liquid contained in 
them was not present when the erystals were formed, but pene- 
trated into the fluid-cavities at a subsequent period, and either 
filled vacant spaces, or removed and replaced the material of glass 
cavities, as suggested by Vogeslang. In the specimens which 
Messrs. Sorby and Butler have examined, each of the cavities con- 
tain what is no doubt an aqueous saline solution, and one or more 
cubic crystals, probably chloride of potassium, which dissolve on 
the application of heat, and are deposited again on cooling. These 
cavities are thus analogous to those met with in the quartz of 
some granite, and in the minerals of blocks ejected from Vesuvius; 
and it seems difficult, if not impossible, to explain them, exeept 
by supposing that a strong saline solution was caught up by the 
mineral at the time of its formation. 

M. Peticor has read a memoir to the French Academy on the 
employment of sea-salt in agriculture. Péligot thinks that scien- 
tific agriculturists labour under delusions in reference to the action 
of salt ; be believes that in the case of impermeable soils through 
which the water passes slowly, the influence of salt is more hurtful 
to crops than beneficial. Analyses have shown him, contrary to 
the received opinion, that soda is present in the ash of plants to a 
far slighter extent than is generally believed. Most cultivated 
plants have no soda in their ash even when grown upon a soil rich 
in this salt. M. Péligot is opposed to the notion that chloride of 
sodium undergoes a change in the soil by which if first becomes 
carbonate and then nitrate. In fact, the only tse of salt which he 
recognises is that due to its antiseptic action, by which it retards the 
decomposition of ordinary matiures. This he thinks is why English 
farmers add it to guano. M. Chevreul, in commenting on M. Péligot’s 

per, expressed his opinion that the chloride of sodium is trans- 
‘ormed in the soil into carbonate, and even sesquicarbonate, and 
that the carbonic acid of the atmosphere has something to do with 
this. 

THE Scientifi Review says that M. Becquerel has presented the 
Academy of Sciences with a memoir ‘On the Electro-Chemical 
Treatment of Minerals of Silver, Copper, and Lead.” The general 
principle of the method consists in the employment of galvanic 
‘couples ” composed of zinc, iron, and lead, associated with plates 
of copper or a piece of well-baked carbon, The plates of non- 
oxida fo metal or the non-metallic conductive substances were put 
in immediate contact with the argentiferous metallic solution, 
whilst the plates of oxidable metal were placed in a permeable 
diaphragm made with untanned hide. This was filled with salt 
a ¢ water, and the plates were then put in metallic communication 
with each other. The mineral was placed in the vessel containing 
the saline solution, and was rapidly stirred by. machinery for the 
purpose. The mineral being deposited, the iquid was decanted 
into other basins, in which the galvanic couples were placed. 
Experience has shown, said M. Becquerel, that this process may be 
well empleyed for silver ores containing copper and lead, at least 
when sea-salt is cheap and when sufficient wood exists in the 
neighbourhood. M. Becquerel explains that he had pointed out 
this process many years ago, and that he now called attention to it 
in order to bring it under the notice of miners. 


Mr. SAMUELSON has given the following notice for to-day :—To 
ask the Secre to the Treasury whether a valuation has been 
made of the total sum which would have become payable to the 
various telegraph and railway companies in the event of the State 
purchasing their interest under the Permissi »e Act of last session, 
and whether he will lay that valuation upon the table. Whether 
it is not the cave that a large additional outlay beyond that sum 
would be required in order to complete the scheme of tele- 
graphic communication contemplated by the Post-office; whether 
the amount of such outlay has been ascertained, and will be 
communicated to the House; whether the Treasury have caused 
an estimate to be prepared of the cost of an entirely new and dis- 
tinct system of telegraphic communication on the most approved 

, under the management of the Post-office, and will commu- 
nicaté such estimate to the House; and whether or not it is the 
intention of the Treasury to recommend that Parliament should 
vote funds for oarsing out the Permissive Act of last session, as 

as the additional funds which would be required to com- 





at a depth of 125ft. 

THERE is no important change to report in the current state of 
the French iron ale _—o 

Ir has_not yet been decided what to do with the colonnade in 
front of Burlington House. 

Contratrs for water pipes have been let at Brussels at £5 9s. to 
£5 18s. per ton, @ecording to thickness. 

AUSTRALIAN pféserved beef is about to be tried in the navy, and 
if adopted will seture a considerable saving. 

Contracts for castings ~~ in connection with Brussels 
seWer works have been let at £5 3s. per ton. 

THe Metropdlitan Board of Works have realised a profit of 
£14,210 by the Garrick-stteet 

THe imports of pig and ast iron into Franos in 1868 were 117,017 
tons, ad compared 135,368 tons in 1867. 

Seeps of the cork tree have been brought from Portugal to 
Florida with a view to test its cultivation there. 

THE Suttah mouth of the Indus is silting up, and the Hujamree 
mouth growing correspondingly deeper and wider. 

Up to January Ist, 1869, it is reported that there have been over 
thirty American patents for velocipedes taken out. 

THE total quantity of iron and plates fim 
ise amounted to 64,924 tons, as com 
1867. 

Sane sapests I ponte all descriptions of iron from France 
a in 1868 to 

1867. 


into France in 
with 67,958 tons in 


154,609 tons, as compared with 113,701 tons 


Some depression is beginning to prevail in some branches of the 
Belgian coal trade, and coslowners ate reducing the extraction in 


consequence, 

TWELVE tic columns of granite intended for the facade of 
the church of St. Paul at Rome are roaching their completion 
at the quarries of Baveno, Lago re. 

Tene is a report abtoad that special gas is furnished to the City 
analysts, and not gas taken at hazard from the consumers’ pipes, 
the intentions of the Act being so defeated. 

Ir is stated that the discovery of a notable amount of bromine in 
the mother-waters of the Stassfurt salt works, in Prussia, has been 
confirmed. This is good news for chemists and photographers. 


So abundant is aluminium that the American ‘‘ New World,’ 
thinks it is safe to predict that the dayis not far distant when our 
houses may be built of it instead of bricks, and we shall use it for 
many purposes now unknowfi, 

A MeTHOD of sewing boots @fid shoés with copper wire instead 
of common thread has been patented in America ; the advantage 
being that at a very small inpryane in expense, the durability and 
strength of the work is muéh improved. 

THE Imperial Ottoman Télegraph Administration is about to 
proceed forthwith with the 6ohstfitefion of a new direct line to be 
used exclusively for the Indo-European telegraphic communica- 
tion, with a view to its improvement. The line will run between 
Nissa and the Austro-Turkish frontier near Gradiska. 

To remove old putty from broken windows, dip a small brush in 
nitric or muriatic acid—obtaffiable at any druggist’s—and with it 
anoint or paint over the dfty putty that adheres to the broken 
glass and frames of your windows; after an hour's interval the 
putty will have become so soft as to be easily removable, 


THE piles of the ecofferdam for the Thames Embankment 
opposite the Temple Gardens were cut off by a cifeular saw on the 
completion of the works, The stumps were left so high as to 
interfere with the navigation, and now pile-drivers are at work, 
directed by divers, Kfiocking down these protruding stumps. 

Tue Trinity Board has resolved to supersede the Longships 
lighthouse off the Land’s End by a new structure on an adjoining 
rock. The contract for the granite work has been taken by a 
French firm, and all the granite for the work will be imported 
from France. The picking out of the foundation will commence at 
once. 

THE first stone of the new works for the extension of Portsmouth 
Dockyard was laid on Thufsday. A block of Portland stone, 
weighing some five tons, Was fixed at one end of a vast excavation, 
which will form one of four docks that will stand on the south 
side of the new repairing basin included in the general plan of the 
extension works, 

THE screw steam corvette Druid was launched on Saturday at 
Deptford. I¢ is the last vessel to be built at this dockyard, which 
is shortly to be closed. The Drtid is to mount ten guns, and will 
be furnished with engines of 350-horse power. Her length be- 
tween perpendictilats is 220ft., her extreine breadth 36ft., and her 
burthen 1322 tons. The Priticess Louise, who was accompanied by 
Prince Arthur, performed the ceremony of launching. 


A MEETING of delegates, representing the operative weavers of 
Lancashire, was held in Preston on Saturday, at which it was re- 
solved that the wages question in dispute at Preston should be re- 
ferred to arbitrators, five of whom should be employers and five 
representing the employed. It wasalso suggested that a “ disin- 
terested person ” should be agreed upon as umpire before any evi- 
dence was taken. In the event of this resolution being rejected by 
the employers the delegates recommended that ‘‘the operatives 
come out on strike and fight as long as they are able.” 


Tue velocipede club of Carpentras — that diminutive town 
near Petrarch’s Vaucluse, which rivals Landernau, in Brittany, as 
the type cf provincial simplicity—is going to have a wonderful 
féte on Easter Monday, March 29th. Amateurs from Lyons, Mar- 
seilles, Montpellier, Toulouse, Castres, Carcassone, Grenoble, 
Valence, Nismes, and various other southern towns, are entered to 
compete for prizes. These will be children’s races, and one boy, 
only eight years old, is reported to be so expert with his velocipede 
A ee to beat not only other babies, but the best men in the 
field. 


Mr. F. H. DancuEtt, of Horwith, near Bolton, says the Mining 
Journal, has patented some improvements in the mode of utilising 
fuel, by which he introduces coal, coke, peat, or other combustible 
matter into furnaces, in a condition of powder or dust, instead of 
solid lumps or blocks, as is generally the practice. He introduces 
this carbon dust or powder by means of a blast, either of air or 
steam, or both combined, and produced by a fan or blowing-engine, 
or by means of a steam-jet direct from a steam boiler. The air 
and steam employed in connection with this carbon dust or powder 
is heated or superheated by one of the means generally employed 
for the purpose and well understood. 
THE question of the manufacture of steel rails continues to bea 
subject of intense interest in the iron districts, and the Birming- 
ham Daily Gazette gives an nt of the Si Martin process, 
which has recently been brought into b rend on & manufacturing 
scale at the North Yorkshire Steel and Ironworks, near Stockton- 
on-Tees, by Mr. Samuelson. The works were put into operation 
on the 18th ult., and on the following day the first rail was rolled 
for the Darlington section of the North-Eastern Railway Com- 
ny. with, it is said, perfect success. ‘The rail, placed on bear- 
ngs 3ft. Gin. apart, was subjected to the impact of a ball weighing 
22 cwt., falling from a height of 30ft., without showing the 
slightest flaw, and each sub t duct has borne the 











the postal electric system as contemplated by that Act, 


same ” Mr. Siemens himself is erecting similar 
works in South Wales, 
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YACHT ENGINE AND BOILER. 
MESSRS. PLENTY .AND SONS, ENGINEERS, EAGLE IRONWORKS, NEWBURY. 
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In the accompanying engraving we illustrate a very well 
designed combination of engine and boiler adapted Sir we in 
launches and small ts. The boiler is of steel, 4ft. long, and 
2ft. Gin. diameter. It contains fifty-four tubes, 1fin. unde, by 
2ft. lin. long ; the steam dome, 7in. diameter, by 8in. high. The 
smoke-box is surrounded with steam and water, adding to the 
power and economy of the boiler. The chimney is 6}in. in 


diameter. 

The engine has a single inverted cylinder, 6in. diameter and Gin. 
stroke. © piston rod is of steel, gin. diameter, The crank 
shafts are also of steel, and has a diameter of ljin. The boiler is 
supplied by two constant action pumps. None but those who 
have aes Mito the trouble apparently normal to the use of one 

ump in small engines can realise how substantial an advantage is 
erived from the system adopted by Mr. Plenty. Each pump is 
gin. diameter and Gin. stroke, 

The engine makes 250 revolutions with 50 Ib. steam, and 300 
revolutions per minute with 65 Ib. s . The screw propeller jis 
3ft. Gin, pitch, and 2ft. 4in. diameter, with a length of 4}in. The 
weight of the engine and boiler complete is 11 cwt. empty and 
15} owt. full. Messrs. Plenty also manufacture an e and 
boiler the cylirider of which is 5in. diameter and bin. stroke, the 
weight being only 8 cwt. 





LETTERS TO THE EDITOR. 
(We do pantebese oah the opinions of our 


MAGNETISM. 
S1z,—I would submit to the notice of readers the fi 
short account of an experiment in eaalion. since, as Page re 
the effects are new :—A wrought iron ring about three- 
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soldered, on applying the same test, a considerable quantity of 
iron-filings was found to adhere to the ring round the part cut. I 
am at a loss to explain this by Seite theory of magnetism, more 
particularly as the same results followed when the sides of the cut 
were close, in perfect contact,|the fact of the cohesion of the 
particles being destroyed appearing to be the indirect cause. Some 
of your readers may payee give an opinion. I will conclude this 
with a short notice of an experiment tried to prove theJelongation 
of an iron when parole oes fy as the method adopted may perhaps 
be somewhat novel, The rod being loosely surrounded with a 
— of silk-covered wire, and one end firmly fixed, the other end 
of the rod, with a small projecting piece of fine wire attached as an 
index, was placed under a microscope of high ing power. 
On closing the circuit with the battery, by means of a small cup of 
mercury, to avoid, all-disturbance of the iron rod, the elongation 
of the same was very a mt. On interru e@ curren e 
f th ery appare On interrupting th ¢ th 
rod resumed its former dimensions. I send this, as I think that 
any facts that may be new in this as yet somewhat obscure science 
are of general interest. G a 
31,.Surrey-street, Strand, Feb. 24th, 1869. 





LIGHT ROLLING STOCK. 
Sm,—I notice that Mr. Adams, in his letter published recent 
you, claims priority over me in my patent for circular-end 
i ith continuous draw rods, 


vehicle, and the other end (w the coupling together of the 
carriages is made) having sufficient lateral movement to permit of 
en ee en ee noe Sees oe 
or curve whi e carriages ma traversing. 
I was not aware that such patent as that desoribed by Mr. 
Adams was in existence. any such question been put to me I 
have answered, there was no other patent that I was aware 
Spe He. Adams had it included amongst his three score 











upon, my hundred pounds, to say nothing of much valuable 

other Gamal making are pletely 
thrown away? Surely it is time was done to prevent 

olesale registering of duplicate inven 

Would it not be loss sufficient, having ected, may be after 
years of ur, certain improvements in existi Soteole, Gahan 
ap) were told you are too late, a patent being already 
granted. How just sucha proceeding must be compared to that of 
receiving no warning whatever. Your taken, and the hope 
which it raises of reward at last, suddenly ed to the ground; 


the whole proceeding is nothing more than a parody on justice. 
Westminster, March, 1869. Ropert F, 
ANOTHER SHOT. 

S1r,—I beg to hand you 4 small plan of proposed shot, and also 
oe a few particulars of its use and principal advantages or 
’ No. 1 Section, showing internal arrangement.—A, cap screwed on 
to shot ; B, shot ; C, inside part, to be used for shell if required ; 
D, copper tube for fuse, if used as shell, 
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No. 2, showing arrangement of studs for grooves.—Its power to 
etrate deflecting surf: as the cap not being very thick will 
iif made of common cast iron) fly to pieces as it strikes the surface 
of any armour plate, and the part marked E, E, gouges into the 
—_ thereby making sure of its not deflecting from off the surface 
¢ strikes, e cap prevents the shot being in any way affected by 
win ROBERT RICHARDSON. 
Prince’s-terrace, Birkenhead, March 12th, 1869. 


THE GOVERNMENT AND INVENTORS. 

S1z,—Thousands of your subscribers as well as myself must feel 
grateful to you for your very able article in the cause of justice 
appearing in your issue of arene | last. Iam one of the class of 

r and unfortunate inventors alluded to in your article. So far 

k as December, 1854, I wrote to the late Duke of Newcastle 
suggesting the necessity of constructing a railway from Balaclava 
to Sebastopol. In some time afterw his lordship proposed the 
same construction, and received a vote of thanks from the House of 
Commons for (not) his suggestion. Again, in 1855, I wrote to the late 
Lord Aberdeen proposing to construct a self-explosive shell, dis- 
pensing with the old system of fuse, but to none of my communica- 
tions did I receive an answer. I next proposed to construct floating 
batteries to be constructed to —— powerful gun in a turret, 
such turret being square built, on the principle of the Pyramids, of 
3 ft. English oak, 12in. of plate iron, with self-acting iron door 12in. 
thick, best oe. By my arrangement the recoil of the gun 
caused the door to shut upwards and protect the men whilst 
loading, but in this all my labour was in vain, no notice having 
been taken of me. In 1860 I wrote, enclosing a drawing to the 
late Lord Palmerston with a plan of a battering ram, and received 
his lordship’s reply to send wings, &c., to the Admiralty. To 
this I complied, but in some time subsequently was informed by 
the lords of that department, through Mr. Romaine, that they 
were not prepared to adopt my plans. Well, in the course of two 
years afterwards the notorious Merrimac made her appearance, and 
with what results the world knows. I wrote again and again, but 
only to receive the same sort of reply. Now, Sir, the Pallas and 
all other of her Majesty’s eo of war, as well as the ships of 
other nations, are being built from my design—the Merrimac was 
nearly as complete in her ram as my original drawing. I told 
Lord Palmerston that I could build a ship for less shillings than 
the Warrior cost pounds, and be able to put a-hole in the latter 8ft. 
below water line the size of a doorway; and, strange to say, after 
this assertion of mine was made, the Warrior was cut in two and 
lengthened to carry armour-plates 8 ft. below water line, while 
originally she was to be plated to the water line. 

If you could give me any instructions or advice as to whether I 
could obtain any compensation or remuneration from the Govern- 
ment for all my labour, &c., you would confer a favour on yours, 
respectfully, A Poor INVENTOR. 

ou have no redress.—Ed, ENGINEER. | 
10th March, 1869. 




















ADMIRALTY INDICATIONS. 

Sir,--Will you permit me to point out the indications of a want 
of scientific and practical talent in the statesmanship of the Ad- 
miralty, and the certainty of ultimate failure in the new ships of 
war proposed for construction. We are not informed who the 
parents are of the intended expensive ships of war, or how much 
the alterations of the abortions will cost after trials, but to repre- 
sent the proposed double screw, deep draught ships, as equal to 
the great requirements of the day, is a farce in a so-called reformed 
Parliament pledged to comprehensive economy. It is to be hoped 
that the grave errors of the officials will be suitably rebuked by 
the House (in the dignity of its high function) refusing the vote 
for the proposed ships, as not being fit for a long voyage or ing, 
in consequence of being without = and drawing 26 ft. water. 
Other drawbacks can be easily pointed out when the special details 
are revealed. Laocoon. 





CONTRACTS IN INDIA. 

Sir,—Have either ‘‘ Non. talist” or ‘‘Contractor’s Agent” 
hit the right mark as not only Indian but all other 
contracts? Surely ‘‘ Non italist” is not of opinion that com- 
panies cannot select the right men if they choose. They do not 
elven to fact that they wil nt ana ale, pay he market value for 

i e t asa pa: nar! ue for 
the ecrvices of the right men, is of itself safficient to account for 


the phenomenon. 

« Qontractor’s Agent” must have been very fortunate in his 
contracts, Had his mon returns not been satisfactory, he 
would, I , soon have found his italist master quite 
Sepals of tothinn sds ids oon ellsin, must 








Marcu 19, 1869. 
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have him that to place half confidence in an agent 

wesld be wteer folly; the master must either trust him wholly or 
not at all. ; 

Climatic influences may possibly have depressed the energies of 


SELF-ACTING GOVERNOR FOR REGULATING THE 
SPEED OF GAS EXHAUSTER ENGINES. 
enter engines en hog scat ction in an my 
are generally uired ven variable velocit 
as op doe ye, gas is increased or diminished with the 

variable circumstances. 


season year, or other 
Where the is regulated with the valve the ordinary 
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engineer in charge of the works {I know not what) 
alluded or the “‘ Contractor's ” may only have had to 
face up the work to the satisfaction of Royal Engineers. In either 
case he may have found it less harassing work to keep his monthly 
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used it is necessary to open a throttle lye-pan, to work a portion 
of the gas over again, thus to some extent wasting power 
steam, andfuel. Either system requires constant attention, and 
of necessity must be more expensive to work than if the speeds 
were ay oor gg by a self-acting governor. 

This design of mine—which has not as yet been put to the test 
—is intended to obviate these objections. It can be va in two 
different ways—the one being a wet and the other a dry governor. 
Fig. 1 is the wet governor, and Fig. 3 the dry; but whichever 

stem is adopted goes along with the central Fig. 2. Fig. 2 is a 

oat, in which the displacement is equal to one-half its depth. 
This float is attached to the throttle valve of the engine in the 
manner shown, and as the water level rises and falls in this vessel 
so will the float rise or fall and the throttle valve open or shut. To 
this vessel either of the governors is connected by a half-inch 
tube, through which the water flows into or out of Fig. 2. Fig. 3, 
the dry governor, consists of a leather or metal diaphragm, the 
upper side of which is open to the atmosphere and the bottom to 
the hydraulic main. To this diaphragm is attached an adjustable 
balanced piston valve, which, together with the diaphragm, is 
adjusted to its normal position with a counterbalance weight on 
the vacuum side of the beam. 
| (While the balance is maintained the water neither flows in nor 
out of Fig. 2, but should the equilibrium be destroyed the valve 
will rise if there be too much pressure on the under side of the 
diaphragm (which might be caused by a decrease of boiler pressure 
or a sudden increase in the make of gas), causing the water to 
flow out of No. 2 vessel, lowering the float, and continuing to 





THE FISH-JOINT. 
Sir,—The vexed question in regard to the invention of the fish- 
joint; was very fully discussed, it will be remembered, at the 
titution of Civil Engineers some years since, the prevailing 
opinion being then as now. .I think that this most valuable 
mechanical contrivance was a joint invention in more senses than 
one ; its first adoption on the Great Eastern (then the Eastern 
Counties) Railway, and the large share Mr. Ashcroft, the then 
superintendent of the permanent way, had in converting the 
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crude idea of a wedged fish into the “ nded fish” in 
common use, were, I imagined, equally well established facts. It 
with some surprise and regret I observe in Mr. 

Adams’ Times, not only that he 
entirely ignores Mr, Ashcroft’s, but all other claims to a share in 


| will produce the vacuums and pressures opposite to them :— 


Vacuum or pressure. Weights. 
Level gauge or 0. 0 
din. equal to .. «. os 23 Ib. 
IM. 9p 00 ce ce ce ce ce ce ce - #6 1b. 
ne ee ee eee « 69lb 
in. ” “i. 9°2 lb 
te ” . 11°5 Ib 
lin. ,, ° + «+ 1381b 
Byim. 95 cc oe co 0c 00 08 cf ce ++ 161 Ib. 
Zin. 5) oe oe eo oe ee 18°4 1b, 


Wet governor :—The action of the valve in the wet governor 
is the same as that of the dry, with the exception that motion is 
produced by means of a small annular gasholder and float, to 
which the internal part is connected to the hydraulic mains, the 
outside being open to the atmosphere. This float is here shown 
12in. internal diameter, 18in. over the outside, 2ft. deep, with a 
float chamber of 21°65in. diameter. 
ta It is necessary in calculating the weights, &c., to make allowance 
for the conical ring of displacement, assuming the gasholder to re- 
main in the same position as it would assume at the natural level of 
the water. These dimensions will give a superficial area of 2657in., 
and allowing the immersion to be one-half the depth of the holder, 
this will give a displacement of 61°41b., so that the plates of tin 
or other metal of which it is composed will require to weigh 
3°32 lb. per square foot. 

That the water may rise as much in the inside of the vessel as it 
falls in the outside, or the converse, the area of the exterior water 
ring should be the same as the interior surface = 2 (113) + 141 = 








the credit of this invention. Under these circumstances I venture 
to think you will not refuse giving publicity to the accompanying 
letter from Mr. Ashcroft, setting forth very clearly and modestly 
his own claims, and at the same time supplying some interestin, 
details in connection with the history of the first introduction o 
the fish-joint, hitherto, I believe, not generally known. 

I yo state that I have examined the documents referred to by 
: - croft in confirmation of the statements contained in his 

etter. 

I would merely add in conclusion that what Mr. Bridges Adams urges 
as to the fish-joints being merely a patchwork contrivance to mend 
old rails, is entirely opposed to the generally recognised opinions 

gst railway engineers. That greater strength is still required 
at the joints of the rails, and that the present form of the fish- 
Se is not the most effective that might be designed, is very 
ikely ; there can, however, be no two opinions, I think, but that 
the use of the “ fish ” has very “yf contributed to the stabili' 
and safety of the permanent way, and its universal adoption on 
well constructed railways is at once the best testimony to its prac- 








tical value, and the fittest answer to the disparaging remarks 
passed upon it by one who is generally admitted to have hada 
chief share in its original conception. R. Prick WILLIAMS, 
37, Great George-street, Westminster, 
17th March, 1869. 
[Cory.] 


South-Eastern Railway, Engineer's Office, March 10th, 1869. 

My Dear S1x,—In reply to your inquiries respecting the origin of the 
fish-joint used on railways, I beg to say that Mr. W. B. Adams properly 
describes the title of the patent as about the period referred to—viz., 
1849—50. I was then and previously superintendent of the way and works 
of the then Eastern Counties Railway. When the fish-plate or wedges (see 
tracing) were first brought to my notice I practically saw that a better form 
of suspended joint could be made by substituting bolts for the wedges; and 
at that time I had a foreman joiner of the name of Franklin (who now resides 
at Bishop Stortford), to whom I gave instructions to make tem for cast 
iron fish-plates. These were put down on the line between London and Strat- 
ford. They, however, did not answer, inasmuch as, from the unfitness of 
cast iron, they broke. 

They were, however, ordered by the Eastern Counties, and paid for by that 
company. The quantity was very small, that company having, up to the 
present time, the privilege of using them without any royalty whatever. 

Immediately afterwards other patterns were made for joint-plates in 
Wrought iron, and a large quantity were ordered; and,, subsequent to my 
ty ag company’s service, the majo-ity of the company’s lines were laid 

The old rails were punched for bolt-holes by a machine procured from Parr, 


Curtis, and Co., of hester, which was driven by a small locomotive 
engine—the wheels of which were taken off—that had been used for road- 


inspecting purposes. 





113°097 cubic inches + 4°712 = 117°809 cubic inches of water = 
1°26 lb. For pressures, with the same base :— 


Natural displacement equals .. «. «+ + 1696-464 
Conical do, do. ee ce se es 1701176 
4712 
So that the weights will be as follows :— 
Vacuum or pressure, Weights. 
© equalto .. se os ce oe of ce ve 0 
Om, wp co co ce ce 00 00 06 08 00 1-065 Ib. 
i 99 ce 00 co 00 06 66 08 © 2°13 Ib 
MB. 99 cc co 06 cf ce ce oo ef 3°195 Ib. 
Tim. 9) cc cc 0 ce co co e0 ceo :o of 438 BR, 
BBAM. » cc co cc’ ce ce ce ce ce co co COD. 
Bhim, yp «2 co cco 08 08 cc cf c¢ of oo OF BRB. 
Ulm. 9) cc cc 08 ce co 00 00 28 00 7455 Ib 
Zin. 4, « ee 00 68 0. oe 8°52 Ib. 


Where a considerable portion of cannel coal is used in the manu- 
facture of the gas a flow of water could be dispensed with. Fig. 2 
would in this case be converted into a small gasholder, and the 
inlet and outlet pipe should rise into its interior; the inlet should 
be connected with the outlet of the purifiers, and the outlet to the 
inlet of the exhauster, It will also be seen from the construction 
of the valve that provision is made for taking away any leakage of 
gas or water—whichever might be used—without allowing it to 
pass upwards into the chamber connected to the mains. is is 
accomplished by making another chamber above the inlet, and con- 
necting it by means of a small hole with the hollow piston, allow- 





ing any leakage to passaway by the outlet. Davin A. GRAHAM, 


About the time first mentioned the firm of Adams and Co., of the Bow 
Works, got into some little difficulties; and as it a to me that the 
| fish-joint patent was likely to become of value, Mr. Jos. Samuel agreed, and 
did pay, Mr. W. Bridges Adams, or his brother, Mr. Charles Adams, the sum 
of £2000 for his entire interest in his patent, which was paid, and the patent 
became the joint property of Mr. Robt. Richardson, Mr. Samuel, and 
myself, for having had a very considerable share in perfecting the invention. 
I applied to the two gentlemen before mentioned for my due share in the 
profits arising, or likely to arise, from the improved suspended joint ; and, as 
a proof of the reasonableness of my claim, I may mention that Messrs. 
Richardson and Samuel assigned over to me one-sixth share in the patent 
relating thereto, which I herewith submit to you for inspection. ¥ 
You have my full permission to make whatever use you please of this 
communication. 
I forward you tracings of Adams’ and Richardsons’ patent wedge-joint, and 
the after improvement carried out by myself.—I am, dear Sir, truly yours, 
(Signed) Perer AsHcRorT. 
R. Price Williams, Esq., 37, Great George-street, Westminster. 





AIR-PUMPS, 

Srr,—The question proposed by your correspondent “Air Pump,” 
viz., ‘* How aeay horse-power will be required to condense 10, 
cubic feet of air per minute, to 120 Ib. on the square inch?” is, as 
thus stated, to some extent inco a Had the material which 
“Air Pump” intended to deal with been water instead of air, his 
question would have admitted of but one answer, and that a ve 
simple one; but air has not only the property of being an elastic fluid, 
which has been fully moot he by some of —_ correspondents 
who have sent answers, but besid les this it | also, you know, 
the property common to all gases, of liberating heat when com- 
pressed—a pro which has been, I venture to submit, lost 
sight of in alt e answers that hove nppeneed to this question. # 

The question, as it stands, is +4 te, inasmuch as “Air Pump’ 
does not define whether the 120 1b. pressure is that of the air 
in the receiver, when reduced to its original ean, or 
whether it is to be the actual pressure reacting upon the piston at 
the moment of completing its stroke. The two conditions are 


widely diff t. 
“Tie that, in this rely engineering question, your medical 
ion W. Wallace, of Parsonstown—must be 


correspondent—Dr. 





f the dignified position of umpire, which he has kindly 
assumed. b rin hoes tion he, in common with all your other 
ndents, has omitted to consider the fact that, in —— 





| correspo 
ing air, you simultaneously elevate its temperature, and 


it or put it under an increased tension. : 
e view taken by Dr. W: although affording an incom- 
plete solution, is ; for, by su the mechanical 
equivalent of the liberated caloric from the total force required, 
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Marcu 19, 1869. 








we ought to get thesame value which he dces in the direct way in 
Sallowing secre otenporian: pt mess pelt ike areas pies 
:—Supposing, at some w 
the volume of our 10,000 cubic feet of we is reduced to # cubic 
feet, that seme deerement of volume, dz, consumes an 
amount of m ical effect equal to df, then— 
df =15 x 144 x 10,000 x 2” 


integration, the whale force F, 
ight 
cubic feet, would appear to be : | 
v= 15x14 x 10,000% f dz 
1250 
i 10,000 
= 21,600,000 logs 70 = 44,906,400 foot-pounds, 


(log « 10:00 2-079 eS 


x“ 
and, to com the 
raid eubde foot of air into the one-eighth pent of ies valine, or 
- into 1250 enbi ke 


or, in horse-power, 
— 44,906,000 
P= Se xo 
33 = 1361 H.-P., 


as found by Dr. Wallace. 

This is, however, obviously, only a portion of the work which 
the piston will have to perform, because the air has no longer the 
mean temperature at which it was pumped in, but something like 
400 deg. Cels., which gives the piston considerably more-work to do. 

But as “‘ Air Pump” bas not stated his question quite clearly, 
it can only be answered by one of two solutions, which I think 
will be the following :—(1), the air is to be compressed into one- 
eighth of its original volume. In this case the caloric set free by 
a augments the tension upon the completion of the.| 
stroke to { 

15 X 8 !4! = 281°5 Ib. per square inch. | 
And the external mechanical effect or work, F', required to be per- | 
formed _— be, —— to emer j 
pi — 15 x 10,000 x 1728 [Ll — 8 (s'—0)] _ P, 
a (1°41 — 1) X 33,000 x 12 reaiastas | 
141 = oa, the value 0°2377 being the caloric capacity of dry 


atmospheric air at a constant pressure, and 0°1687 the same ata 
constant volume. 
Now, to find how much of this expended 2151-horse power is 

caused by liberated caloric. Suppose the temperature of the air 
to have been 10 deg. Cent., at 151b. pressure, it will in its con- 
densed state have increased to a temperature of ; 

OQn. = 

=e 1) x (273 + 10) — 273 = 393 deg. Cels. 
provided all the liberated caloric is employed im yaising the tem- 
perature of the gas. 
: On cooling down again to 10 degs. Cels., the compressed air will 
ose 


(273 + 10) x 0°1687 x 678 x (: -8 +m) = sigs “ite of 





Srr,—Allow me to correct some 17 's mi 
ving in my letter, on the above sul and signed “‘ R. L.” in 
your last week’s issue. In giving the mean pressure of the whole 


should read 32°62 lb. ree 

Further on I recommended 15 per cent. of additional power for 

friction, and not 13 per cent. as printed. This friction is not meant 

for the friction between the moving parts of the machinery, but 
for the air on its passage through the valves in and out of the 

oy! 4 

I think Dr. Wallace and “ W. J. M.” are wrong in taking their 
of condensation as They ought to 

Secincabeic paaeete soto utes 

e pressure on the 

‘Fhe enti b thus aneaiath end the tal power 
15 X log. hyp. 9 (= 2°1972) x 144 x 10,000 _ 1433 yp 

33,000 ? 





which is nearly the same as computed from the diagram I sent you 
last week. RoseEkt Luruy. 
Bolton, March 17th, 1869. 





Str,—It is curious to observe the very different results arrived 
at by your several correspondents in a what would appear to 
be a very simple question. It is evident the work would be 

recisely the same as if the air was admitted te a at an 
initial pressure of 135 lb. and cut off at one-ninth of the stroke. 
The terminal pressure would then, of course, be that of the atmo- 
sphere, that is, 15 1b. _ 

The hyperbolic logarithm of 9 being 2°167, we have then 





(1 + 2°167) X 151b, X 144in. X 10,000 cub. ft. _ 
33,000 2093 H.P. nearly 
a result differing from all those of your previous correspondents. 
17th March, 1869, H. 





WELDED BOILERS, 

S1r,—Having seen it stated in your paper of February 26th, that 
a Belgian house lately required twenty boilers 13ft. long by 3ft. Gin. 
diameter, ‘‘ hemispherical ends,” with dome ring in centre, no rivets 
allowed, and that no English house would undertake them, I can 
only say that if they had applied to the firm I am connected with 
(where perhaps there is more welded boiler work done than in most 
firms in this country), I have no doubt they could have been 
accommodated. TILLIAM DORMAN. 

Newton Moor Ironworks, near Manchester. 

March, 1869, _— 





INTERCOLONIAL RAILWAY OF CANADA, 
Srr,—- From Canadian papers just received I glean the following 
particulars relative to the recent letting of contracts on this railway 
which may interest your readers. 





No. of | Highest | Lowest | Accepted 























273 + 393 Contract. Tenders. | per mile. | per mile. | Tender. 
273 being the zero point of the Celsius thermometer above abso- ion N 75 
mR : i Section No.l... oe os ee 72 000 1750 1750 
lute zero, and 768 lb, the weight of the 10,000 cubic feet of air. ss “ Sic 40 ms 70 oe oP aot 
The mechanical effect thus wasted would be a MB ~ Se ne) ig ol 7800 2400 2400 
21,083 x 1390 _ pet tecamionat oi » No. 4 se ee gee 55 6300, iz 220 | 2200 
33,000 P bf * Withdrawn: ¢ Second lowest. 


1390 being the mechanical equivalent of heat for the Celsius scale, 

The difference, therefore, 

2151 — 888 = 1263 HLP., 
expressing that portion which is theoretically recoverable by the 
work which might be performed by the air in re-expanding, agrees 
aw well with the value (1361) obtained by the direct 
method. 

2. The air is to be compressed from 15 Ib. until the reaction 
upon the piston is 120 lb. per squareinch. In this case the re- 
duced volume, v, will not be the one-eighth part of 10,000, or 1250 
cubic feet, but 

5\1 
y= ( 19) "4 X 10,000 = 2286 cubie feet, 
and the mechanical effect consumed will be 


10,000) 141 —1 
y? = 15 X 10,000 x 1728 [" _ ( aa ) ]- 1327 HP. 


(L'4l1 — 1) x 33,000 x 12 
This value agrees sufficiently nearly with that obtained by Dr. 
Wallace, considering the different formule by which it is arrived 
at; but, as is obvious, this expenditure of power will not com- 
press the air into one-eighth of its volume. 
If the intention of *‘ Air Pump” has been this, that is to say, not 
to compress the air into one-eighth of its volume, but only until the 





The Commissioners appointed to receive the tenders started with 
the avowed intention of accepting m each case the lowest, if the 
party making such were a responsible one. 

No tenders were sent in by parties outside America, which, I 

resume, is on account of (as far as I know) no advertisements 
ee been inserted in English papers, nor plans, &c., submitted 
for inspection out of the dominion. 


London, March 11th, 1869. Wit.uaM F. Brorr, C.E. 





THE RADCLIFFE PROCESS, 


Srm,—I observe in your impression of the 5th ult.—which only 
lately came under my notice—an article describing the above 
rocess. In rel:tion to this process, I venture to think, until I am 
better informed, that Mr. Radcliffe has no patent rights whatever 
over it. 

It is admitted in the article referred to that “‘ doubling ” two or 
more balls under the hammer is not new; and I can add that 
**doubling ” four, six, or more balls, hammering them into a slab 
of suitable form, conveying said slab direct from the hammer to 
the mill heating furnace, wash-heating, and then rolling off into a 
plate, is not new either. 

During portions of the years 1864 and 1865 I was engaged as 
engineer at the Pontypool Iron Works, under Mr. Josiah Richards, 
who then managed them. Mr. Richards was at that time making 


piston is reacted upon by 100 lb. to the square inch, it is evident | Pontypool cold-blast puddled bars for the Millwall Iron Works, 


that Mr. Wallace’s result is near enough to the truth. But, I 

apprehend that “Air Pump” wants to use the air at this pressure, 
will therefore have to apply the higher power. 

I must apologise for intruding so long a letter upon your space. 

I have only ventured to do so as the problem is an interesting one. 

Delahay-street, 8. W. 





Sim,-— After an ominous silence of some duration the storm 
raised by your query about ‘‘air-pumps” has at last fairly burst 
over our devoted heads, and raised the wind with a vengeance. 
Let us hope that the great number of figures thrown about in all 
directions, and, no doubt, sevioualy damaged, may not put some of 
our insurance companies to great loss. 

But, joking aside, I believe the result given by me in your im- 

ression of the 5th inst. remains as yet the only correct one, as I 
ope to prove to your satisfaction before I have quite done to-day. 
he formula given by “‘H. B.” is wrong on the very face of it, 
and needs no further remarks from me beyond just to say that, he 
being one of the two ‘‘clever engineers well up in their profes- 
sion,” we must hope that he understands considerably more of 
other professional matters than of air-pumps. Nor can I quite 
subscribe to the cure proposed by our medical umpire, Dr. A. W. 
Wallace. He makes the very pardonable mistake, for a non- 
professional, of starting with the supposition that the air is to be 
compressed into one-eighth of its original volume instead of, as 
your cor mdent “‘R. L,” correctly states, into one-ninth. But 
all solutions given in your last issue take into account only the 
for compressing the air to 120 lb, on the square 

accounting for the amount of power used to dis- 
place the air when thus compressed, and of the s it then occu- 
pies, and deliver it into the receiver. If we follow the action of 
the piston of an ooo the prescribed work, we find that 
during eight-ninths of the stro the cylinder is com- 
pressed from 15 lb, above a vacuum to 135 Ib, above it, or to 120.1b, 
above atmospheric D gecrere At that moment the delivery valves 
to the receiver, in which a pressure of Ib. per 

piston completes the last ninth 


part of the stroke against the full and unvarying pressure of 120 lb. within the 


per square inch, It, therefore, in this respect acts exactly like 
steam engi but in reversed order, and ie formule ox 

amoun wer required for ering 

0,000 cubic fect of air per minute at « pressure of 120 1b, simply 


10,000 | 120 . 144. (1 + hyp. log, 9) 





T hope that T have thus made promise about the proof 
he correctness of the result weed ts Re heaoe note on the 


where they were worked up into ship and shield armour-plates, &c. 
Some of these bars were 18in. wide, by Ijin. thick, by 6ft. 
4 in. long and —_—- They were made by doubling four or five 
balls under the hammer, wash-heating, re-hammering, and rolling 
off, and very first-class bars they were. 

The Millwall Company desired to obtain bars of the same quality 
27in. wide, by lin. thick, by 6ft. 4in. long and upwards, 
and these would weigh 6001b. and upwards. To make them 
Mr. Richards made some experimental slabs of about 6 cwt. each, 
by doubling sixiballs under the hammer, but not being satisfied 
with the amount of “work” performed upon the slabs by the 
three-ton Condie’s hammer then in use, an eight-ton Naylor’s 
double-action’ hammer was ordered, and a new bar-roll train 
arranged specially for executing this Millwall order. About five 
tons of the experimental slabs spoken of, weighing over 6 cwt. 
each, made at that time, are now in stock at the Pontypool Works, 
where they can, of course, be seen. So much for doubling ‘‘ five 
or any larger number of any ordinary puddled * 

I have just made a hasty examination of my note books, and 
have ot es the following experiment, among many other 
trials of a similar nature, conducted with the view of testing the 
value of several different brands of pig-iron when mixed in v 
proportions, and which trials were all watched and reco 
them kept by myself. On the 22nd December, 1864, 540 lb. of 
certain pig-irons were puddled and worked up into four balls, 
which were doubled under the hammer, conveyed at once to a 
re-heating furnace, and rolled off into a half-inch plate. The 
breaking weight of this plate was 30°05 tons. Subsequently to 
this several s were made in the same manner, and rolled off, 
after receiving only a wash-heating, into one-eighth inch plates for 
a foreign order. A < 

In the extracts you give from Mr. Radcliffe’s specification, he 
gery to claim rights for welding or do puddled balls, 

ou add that the remarkable particular in which the process 
differs from other makers’ ling is that 
out his puddled balls “ young ”—being, in fact, puddled steel. I 








Avedon, 184h March, 1969, u> 





MASTING MONITORS. 


—Will you allow me that the difficulty of 
wll hoe 2 tasted cE Te eins oni lvoe 
fire of the turrets, might be got over by shipping the masts in the 
centres of the turrets? The mast steps would be strong tubes 
one her than the turret tops, and the sails would be 
wor Cpl Sr eee oe ne wwee of theo _ 
supported smaller rings on turret to) a 
diamond- deak-hanse betwoon the faxeete, an 4 


PSE 
RF 
E 
: 
i 

B 


dropped flat on ik before into action. The masts 
pone ae oe ee ae steps and by the attach- 
san or © upper deck, the lower deck would 
have nothing to interfere with the s ee 
Ne 


Datton-square, Lancaster, March 16th, 1869, 


FROM LONDON TO BOMBAY. 


S1r,—Allow me to call your attention to the following com 
tive statement of various routes from London to Bombay, 1869:— 

No. 1 Route. —London to Cape of Good Hope, 6500 miles; Cape 
of Good Hope to Mauritius, 2350 miles; Mauritius to Bombay, 
2450 miles; total, 11,300 miles, per steamer sea route, in 55 days. 

No. 2 Route.—London vid Gibraltar to Alexandria, 2985 miles 
per steamer; Alexandria vid Cairo to Suez, 220 miles per rail; Suez 
to Bombay vid Aden, 2951 miles per steamer; total, 6156 miles, 
mixed route, in 29 days. 

No, 3 Ronte.—London to Paris vid Dover and Calais, 303 miles 


Wat Somer; Paris to Marcie, ioe Ores Be rail; 
Ramee to dria, 1395 miles per steamer; Alexandria to 
Suez, 220 r rail; Suez to Bombay vid Aden, 2951 miles per 
steamer; total, miles, mixed route, in 22 days. 


passage to Port Said beyond the distance from Marseilles to 

and steaming through the New Isthmus Canal of 99 

miles to in 12 hours, and from thence to Bombay vid Aden; 
5450 miles, mixed route, estimated in 23 days. 

No. & Route.—Coptemplated continuous direct railroad, 
England to Bombay, by myself : London to Folkestone by pro-+ 
posed new short route vid Tilbury, Gravesend, Chatham, and 
Ashford, erossing over the Thames per over bridge, 65 miles, partly 
accom ; proposed submarine tunnels and railroads, 
Folkestone to Cape Grisnez, 23 miles, contemplated; Cape Grisnez 
to Vienna and Orsova, 1312 miles, all accomplished; Orsova vid 
Constantinople (across Bosphorus) on to Bussorah, miles, now 
in pi ; Bussorah to Ahmedabad vid Persia and Beloochistan 
Coasts, 1840 miles, all contemplated; Ahmedabad on to Bombay, 
260 miles, accomplished; total, 5500 miles, at 30 miles per hour, is 
equal to from 7} to 8 days’ rail journey, 

The foregoing details plainly show the immense advantages to 
be obtained by a quick and direct access to Bombay from England 
by a through line of continuous railroad, depicted by No. 5 route, 
passing immediately through the continent of Europe and a part 
of the continent of Asia, vid Turkey, Persia, and Beloochistan, 
proposed new coast lines of railroad, and indicates the necessity of 
establishing a permanent mutuality of interests between England 
and France, and securing continuous peace and commercial 
prosperity by a protected and safe guarded line of route through 
the continents. 

The route of “ direct railroads” from England to Bombay (by 
using improved composite carriages) could be run over without any 
interruptions or changes of carriages or luggage, and the journey 
to or from of 5500 miles be certainly accomplished in eight days 
by adopting my plans and suggestions, the whole of which 
“direct route” per rail could be obtained and secured in good 
working order, including the submarine tunnel across the 
Channel in about seven years from commencement, gaining two- 
thirds of time in journey of quick access to or from England and 
Bombay beyond that which can possibly be obtained by the 
shortest and quickest of any of the other routes, Nos. 1, 2, 3, 
and 4, 

I shall anxiously await a fair and impartial investigation of my 

ropositions, which, if —— I trust will be quickly recognised 
y patronage and practical adoption and work. 


London, March 10th, 1869. W. Austr. 








INSTITUTION OF NAVAL ARCHITECTS. 


TuE first meeting of the session for the present year was held in 
the hall of the Society of Arts yesterday morning at twelve 
o’clock, the Right Hon. Sir. J. Pakington, Bart., in the chair. 

The following is the report of the council, which was read by Mr. 
Merrifield, the hon. secretary :—‘‘The council have great pleasure 
in congratulating the Institution on the useful work which it has 
done during the past and ae years. The members and asso- 
ciates are aware that the Institution received a grant of £250 from 
her Majesty’s Government in April, 1868: the council are happy 
to state that this grant has been renewed by the present Govern- 
ment. If the grant should be continued—as the council hope— 
there will be no further difficulty about the financial position of 
the Institution. The council has not thought fit on this account 
to relax its vigilant supervision over economy of expenditure, and 
is happy to state that rtant reductions have been effected by 
changes, which, in its belief, will tend to promote efficiency. The 
offices of the Institution have been removed to No. 9, Adelphi- 
terrace. The new premises are more convenient than the former 
ones, and they are held at a considerable reduction of rental, The 
expenses of removal will, however, absorb the saving in rent for 
the current year. The council have always strongly felt that the 
affairs of the Institution could not be regarded as permanently 
settled until (as pri ge by the rules) a highly qualified secretary 
could be engaged at a proper salary. The state of the finances 
does not render this possible at present. The honorary secretary 
still conducts the ordinary business of the office ; but the council, 
after due consideration and after ample notice, have dis- 
pensed with the services of the assistant secretary, and have 
allowed the honorary secretary to engage one of the former 
students of the present School of Naval Architecture as clerk. 

“They consider it due to Mr. Campbell to state that they were 
fully satisfied with his assiduity, industry, and integrity. The 
main reason for dispensing with his services was, that practical in- 
conveniences arose from the person in charge of the office being 
without any technical knowledge of naval architecture, 

The School of Naval Architecture and Marine Engineering at 
South Kensington is still watched with great solicitude by the 
council. The Science and Art Department, in concurrence with 
the Admiralty, have recently extended the course of instrugtion 
from three to four years, and have lengthened the school session 
from six months to seven months in each year. By this change it 
is hoped that a sounder character will be communicated to the 
instruction—especially in the applied subjects and technical edu- 
cation—than was possible when so extensive a programme had to 
be got through in the short space of eighteen months of study. 
The school is inning to have its ue erally 
Since the second year of its establishment it never been with- 
out foreign students, and the Egyptian Government has recently 
sent over five young men to be taught marine engineering and 

val architecture in it. 
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THE ENGINEER. 








without, in the first the satisfaction 
Garesin tga $0 Seek ben members of tele insti. 
ee < oe ; and a 
was unable, causes, to 

pews B the « at the session year. The result was that 

had not met Sbliged and during those two years 
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attention te naval affairs bay 
taste and habit, he was to do; oe ee etl 
less than ever com: to them upon those ; 
which had bro them together, But year after oe: 
time passed on, became more more impressed 
fitness of this Institute the which it 
had in view. The im of Sass was impossible 
to doubt; and it was im fer him to see before him such 
an assembly of men, who by their long experience and their 
scientific acquirements were competent to communicate most 
valuable knowledge, drawn together for a series of days to com- 
municate both in writing speech the results of their 

without that by such means our 

stock of knowledge must be to the 


tents of the report—and he trusted all the members present would 
share in the feeling—without expressing his thanks not only to the 
council, but to their able and excellent honorary secretary for the 
o- care, attention, and success with which the affairs of the 
nstitute had been managed. He turned with great satisfaction to 
the financial position of the Institute. Whether in the affairs of 
nations or in the affairs of institutions, a prosperous financial con- 
dition was one of the first requirements for power and success, It 
must, therefore, be highly satisfactory to the members of the Insti- 
tution to have heard that paragraph of the report which related to 
their finances. He was also pleased to be able to state that, for 
the first time, their expenditure during the past year had been 
within their income. It must also be satisfactory to know that the 
present Government intended to continue the annual donation 
of £250, which was given by the late Government, thereby 
confirming the opinion that the Institution was of great national 
importance. Not only had they received this assistance for 
two successive years from two successive ministries, but 
he thought that they were justified in believing that, as 
long as the affairs of the Institution required it, they 
might look forward to receiving that aid from Government 
from year to year. The financial difficulty which had existed for 
some little time had thus entirely terminated; and although 
the il were of opinion that y and prudence were still 
necessary, he believed that the prosperous career of the Institu- 
tion would not hereafter be impeded or endangered by the slightest 
——— of financial difficulty. There was another subject 
of great interest touched upon in the report—the progress of the 
School of Naval Architecture. He hardly knew whether he ought 
to speak of that school as a sister institution, or whether the 
two did not stand towards each other in the relation of mother 
and daughter. But, in that event, they must look forward to 
their future position as a grandmother, because they had every 
reason to hope that the daughter would herself be the mother of 
a long succession of distinguished and able scientific men, able to 
advance the reputgtion of this country for the construction of 
vessels of all ions. The report referred to some very im- 
portant changes in the conduct of the School of Naval Architec- 
ture. One important change was the increase of the period of 
time for study. Heretofore, the period had been three years, 
with six months of session in each year. Hereafter, the 
period was to be extended to four years, with seven months of 
study in each year. The result would be that the students would 
have a period of twenty-eight months for their education, instead 
of a period of eighteen months. But the alteration was really a 
matter for the decision of the Government. The Institution had 
no power to regulate or determine the question; but the gentle- 
men who formed the Institution were so competent to form an 
opinion and advise the Government, that it would very much 
strengthen the hands of the Government in making these changes 
if they were now to express their approbation of the changes 
which were recommended in the report. Another gratifying proof 
of the growing reputation of the school was the growing number 
of foreign students who came from all parts of the world to follow 
their studies in this school. The report concluded with two very 
important suggestions. One was that marine engineers conversant 
with naval architecture should be admitted as full members, instead 
of associates of the Institution. The other suggestion following 
upon that was that the council should be empowered, for the 
present year, to admit distinguished engineers as members with- 
out the usual forms of special credentials, and the submission of 
the names to a general meeting. It would be for the meeting 
to decide whether they would entrust the council with 
this power. It was, no doubt, a very considerable power, 
but limited in time to the interval between the present 
meeting and the session of 1870. He was sorry to 
observe that the programme of papers to be read was 
not so full as usual. Many of the subjects to be 
brought before them were of great interest and importance ; 
but there were other questions of no less importance which he did 
not see in the programme. He could not help thinking that it 
would be well for the council before the next annual meeting to 
take some - for un arrangement of subjects, so that as nearly 
as possibl the subjects which were of interest to the naval 
architect might be brought under consideration at their annual 
sessions. It was no part of the duty of the Institution to lay down 
what should be the policy of this country in the event of our ato 
involved in a naval war with any of the great moritime 
the world. That policy would be guided by a variety of circum- 
stances which it was impossible for them to ict ; but it was 
the duty of this country to build men-of-war of various classes and 
descriptions, so as to be available either to attack an enemy or to 
defend our commerce and our shores under all possible circum- 
ti t e, therefore, desirable that the navy should be 
so constructed as to be prepared for any duty it might be called 
upon to perform in any of the world. It appeared to him 
that there were subjects which ought not to be lost sight of by an 
Institution of Naval Architects. In these days of ge, when 
science was yearly introducing endless novelties in the construction 
of ships, the application of ~~ and the application of steam, 
it was most desirable that ey should the able to con- 
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these ships were not of an overgrown size ; 
yey moderate size of between 4000 and 
they were to draw 26 ft. of water, to carry 1700 tons of coals, 
to have no masts and no rigging. Let it not be su that he 
alluded to the proposal with any intention to disrespect- 
of it, or to cendemn it, Nothing in these days 
be more imprudent than to condemn anything 
merely because it was a novelty; and considering the q 
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of coal, was done in the case of armour-clad their 
being able to avail themselves of their sailing power. t t 
it his duty to advert to this proposal, a pro certainly novel and 


extraordinary in its character; and he did so with the impres- 
sion that there was no paper on the programme that would 
fairly open the question for their consideration. But he did think 
it desirable, when able and competent scientific men from all parts 
of the country were assembled on purpose to discuss these impor- 
tant matters, that they should be in a position to give some con- 
sideration to these novel proposals of the Government. He need 
not repeat in the presence of Mr. Reed what he said with the 
greatest sincerity that whatever doubts he himself entertained upon 
this subject, those doubts were diminished by his great confidence 
in Mr. Reed’s ability and judgment; and if he should hereafter be 
successful, and those ships, extraordinary and unusual as they now 
appeared, should turn out to be a valuable and desirable addition 
to our naval power, he should be the first to congratulate Mr. Reed 
upon his success, With these few observations he would conclude 
by moving the adoption of the report. 

Mr. Charles Lamport seconded the motion. He thought the 
report was most valuable ; but his position was one of regret that 
the report was not more valuable in suggesting whether the time 
had not come when the Institution might not do something in the 
way of experiment to advance their practical knowledge beyond 
the range of individual effort. At present they met to discuss 
papers the result of individual experience ; and the result was 
that the papers did not carry that weight with them which the 
same experiments would if carried out by a scientific body such as 
their Institution was. He wished to call the attention of the 
council to the fact that at — they had no reliable data upon 
which practical shipbuilders and riggers could estimate the 
strength of iron masts, for instance. In mechanical science there 
was a great want of data with reference to the strength of iron 
columns ; {but with regard to the compound strains that were 
brought = the mast of a ship, we had not the slightest 
reliable data, so that shipwrights did not know of what 
strength to make them, or in the best form. Nor, again, 
had they any reliable data upon which they could found their 
alterations of the forms of ships in respect to the resistance of 
fluids upon such bodies. The only data they had consisted of some 
experiments made many years ago by Colonel Beaufort, but he be- 
lieved they did not furnish data of any value in regard to the forms 
of ships floating on the water. 

President pointed out to Mr. Lamport that a paper on the 
subject was to be read at the evening meeting. 

Mr. Lamport concluded by suggesting the co-operation of the 
council of the Institution in recommending to Government the 
necessity of instituting experiments to try the strength of masts. 
The weight of masts in some cases was enormous, infinitely beyond 
any strain that could be brought upon them in a ship at sea. We 
were sending ships to sea and subjecting them to a strain which 
was entirely unnecessary, and shipowners were put to an unne- 
cessary expense in building ouch hes masts. It would be a 
great advantage to have some reliable data by which ship- 
builders could reduce the strength of the mast without ahy fear 


of ing disastrous results. 
foyer yy Pee 


Mr. Reed observed it would be understood by the meeting and 
the public that he did not offer to make any remarks because the 
speech of the President was not a proper subject for discussion. 

The President said the reason he made the remarks he did 
was, that it would be advantageous to Mr. Reed and to the public 
that there should be a proper disoussion of the subject ; and he 
would suggest, whether by pomen Fy pore. or in some other way, 
the subject might not be them at a subsequent 
sitting during the present session. 





THE PEAT TRADE OF THE LOIRE* 


In a former number we gave some particulars of the salt trade of 
Western France, extracted from am article by M. d’Audiganne, on 
**The Industries of the Loire,” in the “‘ Revue des 
Deuz Mondes” of November Ist, 1868. 
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La Grande- 
It is situate in the middle 
j , and stretches away north- 
wards to the foot of the rising ud environing the basin of La 
Vilaine. 0 peceioy region, Which may with truth be said to 
resemble nothing but itself. I¢ ix A ET meadow, nor 
steppe, still less does it resemble ted land—it is 
Briere, and nought besides. Its aspeot is, however, far from mono- 
tonous. Once a year it undergoes @ te metamorphosis, or, to 
— more correctly, it disappears . Insummer it is a grassy 
plain covering some 20,000 Engli having something of 
the shape of an elongated wedge. winter it is a lake, with 
water a metre in depth in the parts, the surface of 
which is relieved by one small an imperceptible eminence, 
resembling an abandoned bark. needless to say that not a 
tree nor the vestige of a human habit is found upon its surface, 
+, as we have above remarked, # monotony is by no means 
one of its characteristics. It is suwvowmded by populous villages, 
the labours of whose inhabitants—known as “* Brierons ”— 
impart a constant and oftentimes striking animation to the 
scene. 

The peat beds of the Grande Briere are the source of this acti- 
vity. These beds are thickest in the centre of the ‘‘ Briere,” and 
thin out towards its borders. As the name ‘ Mottiere ” denotes, 
the peat supplies the material for the ‘‘ mottes,” or ‘* ” used as 

The themselves are covered by a foot to eighteen inches 
of black earth, and have an wae ee of two metres. The 
operations of peat-cutting are of the simplest description : a square 


* “ Revue des Deux Mondes,” 15th Jan,, 1869, 
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A question naturally arises as to how long this supply will last. 
Will it become exhausted, or will the beds, as already has happened 
in other parts of France, slowly renew themselves ? 

M. d’Audiganne states that after each year’s inundation the ex- 
cavations become rapidly filled up with vegetable growth and 
detritus; but we do not learn from him that any measures have 
been taken for a scientific investigation of ‘‘La Briere,” which 
would appear to offer peculiar facilities to geologists and microsco- 
pists interested in ascertaining the conditions and rate of growth 
of these deposits. 

Another product of some commercial value, which is likewise 
derived from the peat beds, is the ‘‘ Noire de Briere.” This is the 

at dust, sifted as it were by the wind, which carries it into the 
Roles and crannies in the neighbourhood, where it becomes caked 
with damp. It is extensively used as an absorbent in the prepara- 
tion of liquid manures. About 15,000 tons are aunually exported. 

The herbage which covers the surface of the Grande-Briere 
affords pasturage to a large number of cattle and sheep, the num- 
ber of the latter being estimated at 10,000. Fishing in the 
streams, and the pursuit of the wild fowl which frequent the 
spot in great numbers during the winter floods, also give occasional 
employment to a good many hands. The profits of the latter 
calling have been greatly increased by the opening of the line of 
railway from Nantes to St. Nazaire, which facilitates the trans- 
mission of the birds to the Parisian market. La Grande-Briere, it 
will thus be seen, is far from being unproductive. 

Eighteen communes, amongst which are St. Nazaire, Guerande, 
Pont-Chateau, Herbignac, Xc., are joint proprietors of the domain. 
Six of these communes, viz., St. Joachim, Crossac, St. Reine, La 
Chapelle des Marais, St. Lyphard, and St. André des Eaux, form 
the ‘‘ pays brieron” par excellence. The title to the land may, 
without exaggeration, be said to have been lost in the mists uf 
antiquity. It is, however, held to be indisputable. Ai‘ter a 
momentary contest in the fifteenth century, it was formally re- 
cognised by Francis II., Duke of Brittany, and afterwards by his 
daughter, the Duchess Anne. Subsequently it was solemnly con- 
firmed in perpetuity by King Francis I., and has remained un- 
questioned ever since. As the undivided state of the land requires 
that its management should be intrusted to a joint committee of 
direction, a syndicat of eighteen members has been formed, to 
which each of the above eighteen communes nominates one member. 
The president is chosen from among the members by the prefét of 
the Department. The president receives 200f. per annum, and 
each member is allowed from 5f. to 10f. for each day on which he 
is called to act in his official capacity. These sums and other 
expenses, such as the formation and maintenance of canals for 
the drainage of La Briere in summer, are provided for by a royalty 
of 25 centimes levied annually on every person employed in cutting 
the peat. 

Sehemes for draining the domain, and subsequently appor- 
tioning it for purposes of cultivation, have been mooted more 
than once. They have naturally-been regarded with much hostility 

the “‘ Brierons” themselves, and M. d’Audiganne appears to 
view their ultimate utility as extremely problematical. 

If we assume with him that the annexed estimate is a fair 
average of the profits derived from it by an ordinary Brieron 
family of five persons, the district certainly contrasts favourably 
with other and more frequented localities in France and elsewhere. 
In the first place they get their fuel free, and this, in the absence 
of the peat, M. d’Audiganne estimates would here cost 60f. per 
annum. Then, there are the communal rights of pasturage, worth 
about 60f. more per annum. The profits on the sale of peat, Xe., 
he places at 50f. to 60f., and the proceeds of fishing and fowling 
at 15f., making in all 175 to 185f. per annum. Most of the men 

ursue some handicraft as well, and the Brieron shipwrights are 
amous in all the shipyards of the Loire. 

Everywhere in the district there is, he says, a certain airof rude 
prosperity, which, despite its isolated position, would not appear to 
imply stagnation or re ion. House accommodation has 
been greatly improved of late years, and the reports of educational 
progress are, upon the whole, favourable. The “‘ Brierons” are no 
doubt wise in agency their peat beds to highly coloured 
tableaux of possible corn-fields waving over the surface of ‘‘ La 
Grande-Briere ” in days to come. 





ENGINEERING WoRK IN Java. — Although the Dutch have 
succeeded well in the earthworks of their own country, they do 
not appear to have transplanted their skill into their colony at 
Java. The British minister states that the dams of Amprong and 
Soerak are being made by feudal labour, a little rice and salt being 
given in one case, and no remuneration in the other. Twelve 
hundred labourers are employed on the work, the whole being 
superintended by a regent. The labour app to be oted as 
follows :—A basket contained on an average 0°019 of a cubio yard 
of earth; 540 basket loads were carried in the hour; 481 labourers 
were employed in filling and carrying; each man worked nine 
hours a day. Consequently, the’ labour of one man per diem 
amounted to the removal of one-fifth of a cubic yard of earth. In 
the Malang district a teak timber of about 15001b, weight was 
dragged by twenty buffaloes, accompanied by twelve coolies and a 
chief on horseback, the timber having to be removed a distance of 
1500 yards. The gamelan, a musical instrument, and the deafen- 
ing Javanese trumpet help them in their activity. Forty 
musicians, twenty dancing-girls, and twelve trumpeters are 
described as being of the working party. The report states that 
these musical and merry people produce a good effect in a well- 
organised and paid gang. Among these feudal labourers, however, 
the music seems to be thrown away, Innumerable labourers are 
seen climbing an angle of 45 deg., and losing half their burdens on 
the way. The coolies are so thinly posted, and the bridges so 
narrow, that one hundred men are constantly kept waiting for an 
opportunity to cross, It is not surprising that Mr. Thurlow should 
express strong condemnation of this feudal system of labour. It 
appears also from his report that the people of Holland are also 
on the move respecting it, and are anxious for the development of 
their colonial resources to a degree ing with their great 
extent and large population of nearly fourteen millions of people, 
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HEADLY’S PATENT HOSE REEL. 








hes i i 1 hose reel or hi being connected to the stand-post, hydrant, cistern, or force-pump; | is distributed as far as the pipe extends. The use of water-carts 
a ny eet = pcre wen oo enn Headl sk ene, ie apparatus is propelled for the drum rotates on its cae has been completely abandoned in Cambridge in favour of this 
Exchange Ironworks, Cambridge. Its construction will be under- | the water passes round and thro it and is distributed either | arrangement. The roads can be watered by two men 150 yards on 
stood in a minute. A drum is mounted on a pair of wheels, on | by a rigid spreader in front, or is manipulated by a man. | each side of the hydrant. The invention is well worth the atten- 
which is wound any length of flexible pipe, one end of the pipe | Suitable gearing is attached for winding up, after which the water | tion of local c 

















ERSTON’S GOVERNOR CUT-OFF GEAR.* | The quantity of steam thus admitted greater than when the | lever H, to which the cut-off valve is attached by the rod L- 
pooner ten governors and throttle valves to regulate the | cut-off valve is in action, will increase the speed of the engine, | The stop at K keeps the lever D from moving too far when the 
supply of steam so as to maintain a uniform speed have received | or enable it to overcome some additional burden at a reduced | catches at C are disconnected by the governor. 4 
much attention from engineers; and throttle valves The resistance which the governor has to over- 

























tructed and worked by the common come in working these catches is very small, and 
oo tn 4 ‘as to maintain a pth. i s speed thus it is more casily affected by any slight varia- 
under ordinary circumstances. tion of speed. ‘ 4 
The effect of a throttle valve is to reduce the PR ercesn. <= ma on Phe these sadaretae 
i ore 
pressure of the steam upon So piten, a eee, little, and thus the slightest increase or decrease of 
speed will instantly suspend the action of the cut- 
a= off valve, leaving it entirely shut or fully open, and 
) te this maximum variation in the quantity of steam 
‘ie ~ admitted produces an instantaneous and impercep- 
| ~ ee Y \ tible correction of the ageel 
| ne —_ By using a cut-off valve of the kind described, 
' =" y \ the power required to work it is very little indeed. 
\ ps oe a \ It — —— noise, and can be worked at a 
al very high speed if n f° 
——————E—HEE Hi . All the working parts of this arrangement may 
| / \ be light, and can be easily adjusted and kept in good 
when the engine goes too slowly, which in any working order. 
case only the full pressure of steam is allowed to This cut-off gear is now working satisfactorily 
act upon the piston; the loss of pressure at other upon some large engines, and the accompanying 
times by ‘‘wiredrawing” the steam is a loss of diagram shows its action upon a condensing engine, 
power worth consideration. with a 40in. cylinder and 6ft. stroke, worked by 

Several methods are at work for admitting at all steam, which is supplied to it at very low pressure. 
times the full pressure of the steam upon the The middle line shows the action of the steam when 
piston, the quantity admitted being regulated by cut off by the auxiliary valve; the upper line shows 
the governor so as to maintain a uniform speed the effect when the cut-off valve is kept open, and 
under a varying burden; but none of these are yet the steam admitted until cut off by the slide valve; 
in general use. and the under line shows the efftct when the cut-off 

The arrangement now to be described is a simple valve is kept shut, 
and efficient method of maintaining without a If the burden and steam-pressure be nearly 
throttle valve an almost perfectly uniform speed, steady, the point of cut-off may be adjusted so 
however variable the burden on the engine may be, near to the average burden that the cut-off valve 
while at the same time the steam may be worked at will only miss its action once in ten or twenty revo- 
any degree of expansion. lutions of the engine. 

This arrangement may also be attached to any If the burden be suddenly increased, or wholly 
common sort of engine, without alteration in its thrown off, the maximum or minimum quantity of 
valve gear. steam is as suddenly supplied, and any variation in 

To regulate the supply of steam an auxiliary the speed is only perceptible by the small move- 
cut-off valve is used, which should be placed as close a mst ment of the governor required to work the catches. 
as possible tothe slide valve, The kind of cut-off SS — : Se ee Besides the many cases in which this gear may 
valve preferred is an equilibrium valve, similar to 


' ee { be applied with advantage to land engines, it may 

that now often used for a throttle valve. TT MTT TT | I | | also be advantageously applied to marine engines, 
The discs do not shut steam tight against seats, | | 1) | | | | | | | working screw propellers, when the construction of 
but — simultaneously as pistons into short : the engines will admit of a cut-off valve being 
linders, Sufficient travel is given to this valve, so a ii introduced between each cylinder and the steam- 


UU 
that it may move as long after shutting as it moves | FANNIE 
while open. This valve must open and siat twice 
for each revolution of the crank shaft, and may | | for wo this cut-off gear, and any other con- 

1 pram || struction of cut-off valve which may be found more 
, | suitable, under special circumstances, may be used 
H and worked bya similar arrangement to the one 

H now described. 
| } In applying this cut-off gear to old engines, the 
This valve may be set in advance of the slide advantage of working the steam expansively can be 
valve, at some point of the stroke, eee pany an to nt aM commarnstlll mut’ only partially obtained, as such engines are usually 
the average burden upon the engine; and so long as HUHETEAUIE ~ so burdened in proportion to the size of the 
the burden and speed do not vary, this valve will y cylinder, that even although the initial steam-pres- 
continue in constant action, but its connection \| sure might be somewhat increased, yet the quan- 
with the governor its action is stopped, leaving the | / tity required to overcome the burden is more than 

I 


ye 
° ring construction of governor is necessary 
| 


receive its motion from a small eccentric upon 
the governor spindle, if the governor be 

to make two revolutions for revolution of the 

crank shaft; or the double action of the valve may | 
be obtained in ahy more convenient way. 


valve shut for an instant, when the speed " canbe used economically in so small a cylinder. 
and is stopped, leaving it open, when the speed is 
reduced or continues age : 

One arrangement is shown hy the drawing to 
— ued b sg action of ey valve is 

© governor, aud how it may be 
pie in combination with an ordinary comer, 

i eccentric being driven by wheels from the 
spindle of the governor, so as to make two revolu- 
tions for each revolution of the crank shaft. 

The valve receives its opening motion from the 
eccentric A, and gives a constant motion to the 
lever B; ond so long as the catches at © are in 
contact, the valve will continue to be regularly 
opened by the lever B, and shut by its own weight, 
or by a spring or weight if necessary. The lever D, 
carrying the two under catches, is connected with 
the governor by the rod E and the lever F. The 
upward and do d mo ts of the governor 

ve downward and upward movements to this 
oo D. The down movement of this lever D 


In proportioning a new engine this cut-off gear 
may be to cut off at a very early part of 
the stroke, and with very little space for steam 
between the cut-off valve aud the slide valve, 

Loanhead, near Edinburgh, March, 1869. 
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Sree. Rarts.—The question of the manufacture 
of steel rails continues to be a subject of intense 
interest in the iron districts, and the Birmingham 

TO GUT_OFF Daily Gazette gives an account of the Siemen’s- 
*,_iaiceenenacieaneaeedaaama ‘ Martin process, which has recently been brought 
practice on a manufacturing scale at the North 
Yorkshire Steel and Ironworks, near Stockton. on- 
Tees, by Mr. Samuelson. The works were put into 
pg may on the 18th ult., and on the following day 
e first rail was rolled for the Darlington section 
of the North-Eastern-Railway © 
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said, ect success. “ The rail, placed on gs 
3ft. * sgqawdy was subjected to the impact of a ball 











disengages the catches at O, and the cut-off valve weighing 22 cwt., falling from a height of 30ft., 
in thus left shut until the governor resumes its without showing the slightest flaw, and each subse- 
speed. The upward movement of this lever quent day’s uct has borne the same extra- 
Beyond fts middle ition brings the second catches i Mr. Siemens himself is erecting 
at G into contact, the upper one of which is jointed similar works in South Wales. : aS 
upon a fixed pin, and so adj the other that Mr. Joun Exper launched from his shipbuiding 
it rises when the under one presses it, and yard at Fairfield, G w, the Congo, an iron 
when the under one has reached the end of its steamship of 1300 tons, measurement, and 
travel, and the upper one a little, the latter 250- power nominal. pas ig /+ sae rhamagl arg 
will fall pr t the t of the other, so tothe order of the British and Steam Navi- 
long as the continues to keep the lever D i and is sister ship to the Roquelle 
above tte miedo position, and while in this position - Bonny, launched for the same owners, 
the cut-off valve will remain and steam will thus be allowed | speed, but as soon as the governor can regain its right speed, the | is intended to trade , Liverpool, and the principal 
to flow into the cylinder so as the slide valve will permit. | catches at G will be and the catches at C will again | towns on the west coast of Africa. engines, which are being sup- 
® Read before the Institution of Engineers in Scotland. come into action as before, lever D gives motion to the | plied by the same firm, are upon their patent compound princi 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 
HE Si 





PARIS.—MM, Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Oo, Unter den Linden, 
‘VIENNA.—Messrs. GEROLD and Oo., 
LEIPSIC.—ALPHONS 
8ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 
RID.—D. Joss i Proprietor of the 
“ Gaceta Ii af 49 y 51. 
NOTICE. 


The Publisher begs to announce that next week's edition of THE 
ENGINEER will be published on TuursDAY afternoon instead of 
Goop Fripay. Advertisements intended for insertion in that 
number cannot be received later than Six o'clock on Wednesday 
evening. 








PUBLISHER'S NOTICE. 

There is reason to believe that the weekly sale of THE 
a abc ] iaenal en a Of the y F Boe 
maini ng j 8 m 
pe ee Or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 








*,* With this week's number of THE ENGINETR we issue, as a 
Supplement, No. 15 of our Portfolio of Working Drawings, 
representing the boilers of H.M. ships Oberon, Chanticleer, and 
ths Sopplonent and aubseribere are rusted to notify the far 

i t, and s ibers are re to notify the fact 
to this Office should they not receive it. , 





*,* ADVERTI TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRiDay. 








TO CORRESPONDENTS. 


CAUTION.—Our advertisers will do well to be wary of orders from 
unrecognised correspondents in Liverpool, and before parting with 
goods to satisfy themselves perfectly of the bona fides and respon- 
sibility of their customers. 

*.* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

J. L. (Sherwood).— Received safely. 

T. W. (Bristol).— Must carry a certificated engineer. 

T. E. (Richmond.road).—Send sketch by all means. 

R. G.—(Wine Bins.)—The arrangement is old. We think you can use it 
with safety. 

A Susscrizer.—We must draw a line somewhere. Your letter cannot 

Phew 5 =e wt ape column. ' 

— oiler will answer v well if you it blown off regulari 
and, when F ema 3 fill up with fresh AK. - — 

R. B. G.—Your letter lies in onr waste basket. How often must we repeat 
that we can take no notice of Yy ications? 

. H. J.—Do not remember, and cannot spare time to look. A few drops of 
any essential oil will make paste keep. Is it worth the trouble ? 

SupscripeR.—(1) No books will supply you with the information you want; 
stateyour difficulty and we will endeavour to help you. (2) To Mr. David 
Napier, Glasgow. 

BReecu-Loaper. — We fear you will have some difficulty in obtaining 
what you want just yet. You had better write to M. Hotze, %, Rue de 
Lisbonne, Paris. 

Enoinzer B.—See Tue Encineer for Sept. 28th, 1866, for a complete 
description of Merryweather's steam fire engine. We do not understand 

Je second question. 

. H. R.—See advertisements in back numbers of Tue Encixeer; also a 
leading article “‘ Engineering berths at the Board of Trade,” in our im- 
pression for Feb. 5th, 1869. 

T. W. H.—There is no return in existence which supplies the information 
you want at a glance, and we cannot spare the timewhich would be required 
to — 4 from different sources. 





+ 





. H. E. I .— The arrang would not answer for railway 

trucks, though it would do very well for cranes. It would not serve to 
gradually arrest a truck in motion. * 

D. B. M. (Montrose).—Often answered. The castings are placed in bores 
with hematite iron ore, and strongly heated for forty hours or so. Much 
of the success of the process depends on trade secrets, the result of 


experience. 

Wacon.—The difference would be very small. We cannot spare the space 
fo ented to explain the whole matter. You will find a paper on draught in 
“* Youatt on the Horse,” which will tell you all about it. Our first page 
answers your second question. 

Correction.—ZIn the aecount of the steam ferry in Switzerland, in our last 
number, read “ Lake Constance” for *‘ Lake of Zurich,” 





BERLIN CASTINGS. 
(To the Editor of The Engineer.) 
81n,—I shall be much obliged to any correspondent who will put me in the 
way to obtain fine Berlin ornamental castings of al) kinds. A. F, 
London, March 11th. 





ASPHALTE VARNISH. 
(To the Editor of The Engineer.) 
S1z,—Would some of your readers kindly supply me with information as 
to how the cheap black varnish, as usetl by the fence makers, is made? 
Vutcay. 





CEMENT FOR TANKS. 
(To the Editor of The Engineer.) 


Strx,—Can any of your subscribers tell me of a good and cheap cement 
suitable for lining sandstone gutters, the faces or outside parts of which have 
been broken off, and the joints not being tight, allow the water to get 
through. Lead has been tried, but it is always stolen, and zinc corrodes away 
in 7 of some chemical works in the neighbourhood. Pitch and tar 
will take fire in consequence of some foundry furnaces, so it must be incom- 
bustible ; and iron, also, is eaten away in like manner asthe zinc. F. E. J. 

99, Conway-street, Everton, Liverpool. 

[Will not Portland cement do?—Ep. E.] 





LORN IRON. 
(To the Editor of The Engineer.) 

S1n,— We observed a letter in your impression of the 5th inst., reflecting on 
the quality of our iron—the brand is “Lorn.” Permit us to say that’ for 
upwards of 120 years we have strictly adhered to the mode of manufacturing 
cold-blast pure charcoal iron, that it has always been made from our own 
selected red hematites, and that, as it has been a constant trade with us 
during all the long period alluded to, we have had experienced hands to rely 

pon. Except, therefore, from some irregularity in the working of our 
furnaces, of which we have occasional instances, our iron presents an uniformity 
of quality that admits of no question. The malleable casters are the only 
practical workers of our iron, and we incline to believe that no wrought iron 
manufacturers in this country, with but one or two exceptions, could handle it 
with satisfactory results. 

Scarcity of charcoal has often curtailed 
is then that iron (introd to our cust 





of this iron, and it 





by others) got mixed with our 
iron and produced unsatisfactory results. All the old charcoal ironworks are 
in our ion. ‘‘ Backbarrow,” once famed for producing the best iron 


probably ever made in this country, still uces th 5 
~ an, ee try, prod pig, though no longer 


No foreign iron could compare with this iron were it employed for armour- 
pistes, and though its first cost is great, it will work up economically. We 
ve recently erected a new furnace in Hampshire, and are in a position to 
tee both the quality and, after much difficulty, a sufficient supply of 
iron. Haggison, AINSLIE, anv Co, 
8, East India-avenue, Leadenhall-street, London, March 16th, 1869. 





MEETINGS NEXT WEEK. 
THE INSTITUTION OF CIVIL ENGINEERS.—On Tuesday, March 23rd, at 
= ,P-m.: Renewed Discussion, ‘‘ American Locomotives and Rolling 


Tue Inventors’ Instrrure.—Thursday next, March 18th, at eight 

o’clock : On ‘‘ Electrolytic Insulation; or a New Mode of Constructing and 
Lines,” by Mr. Desmond G. Fitz-Gerald. 

ROYAL UNITED SSRVICE INSTITUT Evening ing, Monday, 

March 22nd ; ‘Our Reserve Forces,” by Sir Alexander Malet, K.C.B. If 





time will allow, a second paper will be read by Dr. Eddy, on “ A Steel 
Movable Mantelet for the Protection of Troops.” eae 


Capture | 
ome teomauad avon hom 


be supplied direct from | 
the office on the following terms (paid in advance) :— 





MARRIAGE, 

On Jan. Ist., 1869, at Christ Church, Bhaugul) Freperick Morris 
Avery, Esq., Executive Engineer, P.W.D., to Jawz, daughter of Gzonce 
CuurcHIL, Watson, M.D., Chester. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 

We found it impossible to peruse the programme of 

pers to be read this week before the Institution of Naval 
Architects without a feeling of regret. With a very few 
exceptions the papers are on trite and well worn subjects, 
which no novelty of handling can invest with vitality, and 
no skill bring up to the necessities of the day. They deal 
either with abstractions, or with questions which affect 
little, if at all, the prosperity or the reverse of the ship- 
builders of the kingdom. It is a remark«ble fact, indeed, 
that the practical shipbuilders of this country, and the 
great companies who make money by using ships, are 
totally unrepresented. The questions of the day seem 
to possess little interest for the members of the Institution 
of Naval Architects. Mr. Reed supplies a clever paper on 
long and short ironclads, in which he will nodoubt enunciate 
his own very peculiar and well-known theories. Mr. 
Grantham repeats over again views which he has expressed 
before. Thechief constructor of the Austrian navy hassome- 
thing to say on a new system of ironclads, The steering 
gear of the Great Eastern is described for the twentieth 
time. and so on; but not one syllable is said as 
to the great problem of an unsubsidised Atlantic postal 
service, as to improvements in the construction of marine 
engines and boilers, as to the testing of the speed of 
ships, as to the safety and comfort of sea-going passenger 
carrying ships, as to the possibility of reducing the cost 
of constructing vessels and bringing back trade to the 
English dockyards. There is not a paper, in one word, in 
the entire list which affords evidence that the Institution 
of Naval Architects is a living, breathing reality to 
the mass of our countrymen interested in naval matters. 
For ten years the Institution has been before the world. 
What earthly good is it doing, or has it done? Has it 
advanced the science of shipbuilding by a hair’s breadth ? 
Has it earned the respect of shipbuilders, or sailors, or 
engineers? The answer must be unsatisfactory if it is to 
be truthful; nor can it be otherwise, until the entire 
constitution and mode of working of the Institution under- 
go a complete reform. 

It is impossible to exaggerate the good which a 
properly organised Institution of Naval Architects might 
effect. The questions with which it should deal are multi- 
tudinous, enormous in their importance, and vast in their 
scope. On the proper development of our mercantile as 
well as of our naval marine, depends the prosperity of this 
country to a degree generally recognised everywhere, save 
in the Adelphi. We have been, as a nation, successful 
in constructing ships of all classes and kinds, but that very 
success may lull us into a false security. Other nations 
already press us hard. The vessels of other peoples y 
snatch from the hands of our shipowners freights with whic 
English bottoms only would have been entrusted not 
many years since. On the Atlantic our steamers have to 
compete with those of France and America. Already the 
construction of ships has fled from the port of London; 
and orders for vessels find their way to France and Holland, 
which should, and would not long ago, have been placed in 
England. To maintain our position what better barrier 
against internal decay and foreign aggression could be 
desired than an energetic society, united, organising, pre- 
scient, scientific, practical, harmonious, powerful? Nothing 
of the kind has, alas, any existance within our shores. 
The Institution of Naval Architects is dillitante, dis- 
united, slothful, exclusive, non-practical, barely scientific. 
It is a failure; and to what are we to attribute its failure ? 
Without going into details, the question may be answered 
in a few wo The Institution was badly organised at 
the first, and its organisation has never been improved. It 
was a century old at its birth. Born in the age of steam 
and electricity, it identified itself with the old stage 
coach, while, like the Lord Mayor of London’s state chariot, 
the public know that it continues to exist only because 
once a year it is heard of. Once a year to propose and 
discuss, within the space of a poor thirty hours, matters of 
vital importance occurring in our midst every month, 
every day, nay, every hour! The Institution, as it is, can- 
not pretend to represent even shipbuilding alone, much 
less the multifarious collateral subjects which circulate 
round shipbuilding. Properly constructed, the Institution 
of Naval Architects should and would receive the support, 
not only of naval architects pur sang, but of shipbuilders— 
men who manufacture ships as ironmasters do iron, 
cotton lords calico—engineers, brokers, underwriters, 
mercantile insurance companies, and last, not least, sailors. 
To the greater number of these classes the Institution 
now has no existence, save in name. 

We have no wish to speak in unfriendly terms of the 














Institution, but the surgeon who spares the knife because 
the patient screams, is not fit for his business, We 
earnestly wish to see the Institution of Naval Architects | 
take, as a right, that position which it can now hardly beg | 





asa favour. If it wishes to exist and become popular, its : 


meetings must be held more frequently; its list of members 
must be enormously extended; and it must not attempt to 


aoe Soe year’s progress in a few hours. It is 
er the existing gorged with indigestible 
matter, No time is allowed for the proper discussion of 
papers ; mo care is used in selecting them ; little 
profit is derived from their reading. The value of 
all such bodies depends in a great measure on the 
publicity which they command. Instead of keeping itself 
coustantly beforethe world, this society appears ouce a year. 
Twelve months will elapse before the pa ers read this 


| week will appear in the form of a costly volume of 


“Transactions,” which not one member in twenty ever 


| opens after he has received it, or peruses with the slightest 


profit if he does. The book is old, and its contents do 
not keep well. The papers, discussions, and drawings, 
should be given to the world with the greatest prompti- 
tude. Were it not for this journal and others ag world 
would not even know that there was an Institution of 
Naval Architects in existence. Organ it has none. 

There is no reason on earth why all this should not be 
changed. Let the Institution be remodelled on some such 
plan as the Institution of Civil Engineers. Let encourage- 
ment be held out to induce more members to join. the 
naval architect need not fear that he will lose individu- 
ality in the mass. The professional naval architects who 
combine practical experience with high scientific attain- 
ments, should retain a separate and distinctive character as 
fellows, not as members. To fellows alone let the honour- 
able title of “naval architect ” be awarded, and let such 
care be taken in the awarding, that the title shall consti- 
tute a diploma as generally recognised as that of the 
College of Physicians, Let a naval architect be appointed 
as secretary; let the transactions appear in abstract 
within a week after the papers are read, and in full within 
two months, and let the meetings be held each fortnight 
instead of each year. We sketch out noimpracticable pro- 
gramme. The thing may easily be done if energy, tact, and 
skill combine to do it. Once done, the position and 
prospects of the Institution will assured, and 
instead of being little better than the Jaughing 
stock of other scientific bodies, not only here but abroad, 
its name will be respected, its papers valued, and 
its dictum feared. In few words, the things lacking 
are first—a proper representative working committee ; 
secondly, a Fey won secretary; thirdly, frequent meet- 
ing, and full and free discussion; and fourthly, the prompt 
publications of the Transactions, Who will stand up in 
the midst, and frankly tell the Institution as a body that 
it is lacking in these matters? Who will pro that 
a good working committee should be appointed without 
a moment's delay, to inquire into the present state of the 
society, and suggest means of arresting its inevitable deca- 
dence? We cannot say; but of this much we can assure 
the members of the Institution, that until some step of the 
kind is taken, the Institution of Naval Architects must 
hold a position at once infinitely unworthy of its name and 
inferior to that of almost every other scientific society 
in the kingdom. 


INDIAN ENGINEER APPOINTMENTS, 


Tue periodical occurrence in the columns of THE 
EnGingrer of the advertisement for civil engineers for 
India deserves some special notice from us, inasmuch as 
India appears likely, for some time to come, to create the 

test demand upon the energies of our profession. By 
referring back to past advertisements, which have appeared 
since the year 1859, we find that in that year the services of 
twenty-four junior engineers were required. In the twosuc- 
ceeding years an indefinite number was advertised for, and 
thence up to and including the year 1866, ten engineers 
were annually required. From that date the demands of 
the service for more professional assistance becomes appa- 
rent, and in 1867 two examinations were for the first time 
held within the same year, namely one in July, whereat 
twenty-five appointments were offered, and another in the 
following December, when ten more appointments were 
declared vacant. 

The inefficiency in the numbers who came forward on 
these occasions—or rather the failure of a sufficient number 
to come up tothe required standard of proficiency—induced 
the Secretary of State for India to offer an increased num- 
ber of appointments for competition, and accordingly forty 
vacancies were advertised for July, 1868, and a similar 
number for the following December. The present adver- 
tisement also is for forty appointments, the examination 
for which is fixed for next July. 

Now, whatever may be the cause of the falling off of 
candidates, it is a fact that in recent years the number of 
competitors has only just equalled the number of appoint- 
ments to be given away, and the successful candidates have 
been about half enough to fill all the vacancies, so it may 
be fairly presumed that unless the service has been re- 
cruited in India, there are now at least sixty vacancies 1n 
the junior branches, and yet only forty are advertised as 
vacant for July next. it is true that during the past 
twelve or fifteen months two sets of appointments have 
been made to the higher grades of the department, at 
which eighty engineers have , sm selected and sent out to 
India ; but these are confessedly only temporary appoint- 
ments, and it is difficult to forsee how, at the expiration 
of the five years for which they have been made, their 
places are to be filled up should they all determine — 
leaving the service. This, however, it may be argued has 
not yet arisen, and a consideration of the best means of 
meeting the necessity may therefore be deferred to a 
— i ‘ intmonta, b 

ith regard to the present appointmen owever, we 
cannot but notice an ianportens change in the terms of 
advertisement. On the two immediately preceding occa- 
sions higher appointments than those generally advertised 
were offered to such candidates as could prove, to the 
satisfaction of the examiners, that they had passed not 
less than two years in superintendi os recy works of 
construction, such works to include bricklaying, carpentry, 
and earthwork, each on a large scale. Un the present 

ion this clause is conspicuous by its absence, and it is 
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worthy of note that on neither occasion when these senior 
appointments have been offered have any candidates been 
selected to fill them. This, it must be confessed, was no 
matter of surprise to us, for the very terms of the adver- 
tisement appeared to preclude the yas of any candi- 
date being found competent to fulfil its conditions ; for, in 
the first place, he must have himself of at least 
two years’ important practical experience, and at the same 
time he must have maintained his mathematical and theo- 
retical knowledge in such a state as to enable him success- 
fully to compete with candidates fresh from college, or 
from the office of a professional “eoach.” One result has 
no doubt arisen from the offer of higher appointments on 
certain conditions, and that is better and more experienced 
men have been led to present themselves for examination 
in the hope of obtaining one of the second grade assistant 
engineerships, some of whom would probably not have 
thought it worth while to compete for one of the lower 
grade appointments. In this, however,they have been dis- 
appointed, and those amongst them who obtained appoint- 
ments have been obliged to go out as third grade assistants 
merely. 

It s impossible to close our eyes to the difficulties 
which at present beset the Indian Government in obtaining 
a sufficient number of engineers to meet the demands made 
upon the Public Works Department for more scientific 
supervision. It has, however, been too clearly demon- 
strated within the past eighteen months wherein lies the 
principal obstruction, and that fortunately is easy of re- 
moval if the Government will but consent to see it. The 
rate of salary, £200 a year, is not sufficient to tempt men 
of any experience to go out to India in the Public Works 
Department, when it is well known that if they could only 
get on the staff of one of the railway companies they would 
go out with at least double that amount of salary.. Nor is 
this all. Itis too well known how impossible it is to live 
in certain parts of India upon the pay of a third grade 
assistant engineer, and therefore those a have no private 
resources are loth to run the risk of having to incur debt 
for the bare necessaries of life. The number of candidates 
who have presented themselves for the higher grade situa- 
tions—amounting to 324 for thirty appointments in De- 
cember, 1867, and 250 for fifty appointments in October, 
1868—sufliciently prove that there will be no lack of can- 
didates when an adequate remuneration is offered. The 
civil engineers in the Indian Government service, however, 
are placed in a very unfair position with reference to the 
military members of the department, and their very just 
grievance has recently found expression in the shape of a 
memorial, which has been sent in to the Government of 
India. All those interested in the service will narrowly 
watch the action of the Government upon this representa- 
tion, and their decision will no doubt greatly influence the 
results of future competitive examinations in this country. 
It would be too much, perhaps, to suppose that the slow 
machinery of Government will enable it to arrive at any 
conclusion on the matter before the examination in July 
next; but it is earnestly to be hoped that no needless delay 
will be permitted to occur whereby the present grievance 
of the department would be aggravated by the painful en- 
durance of hope deferred. 








MORE ARTILLERY EXPERIMENTS. 


Tue Pali Mall Gazette communicates the unwelcome news 
that the Government have resolved to institute a series of 
exhaustive experiments with the 9in. 14}-ton Whitworth, in 
comparison with the service gun, on the essential points of range, 
accuracy, and penetration. 

It is a matter of much surprise that the Government, in the 
spirit of economy which has hitherto characterised all their 
actions, have thought fit to authorise the large expenditure 
necessary for this trial, while other and inexpensive experiments 
of pressing importance are in suspense for want of funds. Sup- 
posing Mr. Whitworth’s gun establishes an advantage over its 
competitor—not an unlikely result, our contemporary thi 
considering that it weighs two tons more, and fires 50lb. of 
powder instead of 43 lb.—then the whole question of heavy 
artillery will be re-opened; a contingency too serious to con- 
template with equanimity. The Pall Mall Gazette suggests that 
some “economically disposed and really patriotic member” 
should ask a few questions on the subject, and, in anticipation, 
our contemporary proposes the following :—* In what respects is 
the service gun found wanting ? what will be the cost of the 
experiments ? can no use be made of the mass of information 
acquired at a vast cost only a few years ago by the Armstrong 
and Whitworth Committee ? who is responsible for reco: i 
an experiment from which no comparative results can be obtained? 
and supposing, as seems probable, that the Whitworth gun, with 
its greater weight and charge, wins the day—what then?” We 
were pleased to find that Mr. T. Hughes’ name appeared in yes- 
terday’s “ notices of motions” to ask questions relative to the 

Whitworth guns. May he be the “economically disposed and 
really patriotic member” of our contemporary. 


THE REPORTED FAILURE OF CHILLED SHOT. 

In the Times of Monday we read, a“suspension of the manufac- 
ture of the Palliser chilled shot has been ordered in consequence 
of a report made from Shoeburyness of the breaking of several 
of them in the bore of the gun when fired. It ap) that the 
stud or bouche at the sides near the bottom of the shot are forced 
in by the explosive power of the powder, which breaks and 
destroys the missile, and until this defect can be remedied no 
more will be made.” Here we find another argument added to 
those we have so often advanced against the use of studded pro- 
jectiles. The fault does not lie with the material of the chilled 
shot, but with the s of rifling. Perhaps the authorities will 
perceive now that was some when 
years ago we advocated — Scot's rifled shot as infinitely 
superior to studded projecti 


EXIT THE SMOOTH-BORE. 

Te end has come at last, The Americans cave in. They 
condemn the smooth-bore guns of which they were once 
so proud. “The Joint Committee of Congress on the Subject 
of Ordnance” mace their report on the 15th of February. In 
this report we find the following remarkable passages :— 


The Committee are of the opinion that the interests of the service 

dapent :-coenne in: We eenemnel ceeien anes ae a 
manner of conducting experiments, view to determining 

value of the same. The present r for 





of guns, or to master the 


have i at the public expense. 
The importance of an immediate change is shown by the fact that the Chief 


of of the Seay oh Ss eee purchase over 1900 guns 
to fo ob Deaphcarae cd, edhe sedbanrig 
thorough and careful experiment, but of a kind experience has shown to 
the guns of foreign powers, and 

1 smooth-bores of 20in. 

and 600 of 13in. calibre. The experience of all 
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undred 
notwithstanding all of that class of guns heretofore procured for the army or 
navy, and subjected to test, have either burst disastrously the lowest 
reasonable test has been completed, or have given such indications of failing, 
after a few rounds, as to be considered unsafe. It is proposed also to purchase 
610 10in. Rodman rifles, although the Committee cannot learn that any gun of 
this class has ever been subjected to test in this country, except the Parrott 
rifles of that calibre, which are acknowledged failures, having been condemned 
by both branches of the service. 


Bravo, Committee! Exit big smooth-bores, racking velo- 
cities, mammoth shot, two-hundred-pound charges, General 
Brag, Colonel Buncombe, and the entire corps of ordnance 
officers. 





LITERATURE. 


Atchley's Builders’ Price-book for 1869. Containing a Complete 
List of the Present Prices of Builders’ Materials and Labour, and 
of all Trades in connection with Building, Useful and Important 
Tables and Memoranda for preparing Estimates, specially 
arranged for the use of Architects, Builders, Contractors, and 
Engineers, &c. &c. By P. THompson (Builder), assisted by a 
staff of experienced men. To which is added an Article on the 
Construction of Fire-proof Buildings in Concrete, and the A ppli- 
cation of Terra Cotta; an Article on Building Materials, and the 
best Method of Discriminating between the various Qualities. 
By T. Rocers, Esq., Architect. Observations on the Law of 
Strikes and Combinations in reference to 30 and 31 Vict., cap. 
105. By J. Perry Goprrey, Esq., Solicitor, Gray’s-inn. List of 
District Officers and District Surveyors, and the Regulations of 
the Board of Works. Atchley and Co., Great Russell- 
street, London. 

Tue return of the seasons is not more ar than the 

annual appearance of professional price-books, pocket 

almanacks, and diaries. It is with an example of 
the first of these that we are now concerned. The present 
edition of Mr. Atchley’s price book is an improvement 
upon that of last year, and from the care with which the 
revisions and corrections have been made, it is as complete 

a specimen of its kind as any that has issued from the 

press. It is scarcely possible to individualise a work of 

this description. © much is common not only to all 
similar volumes, but to many that entrench upon the 
meral nature of its contents, that it hardly possesses any 
istinct character. After a brief introduction, including a 
few gage on brickwork, the pith of the work commences, 
which is a list of the usual trade prices of materials and 
labour. These are well arranged, and, what is a matter of 
t convenience, easily found upon reference. In so 
arge a number of items, it becomes a matter of absolute 
necessity that their classification should be conducted with 

a view to lucidity and facility of search, When making 

out an estimate, a professional man not only wants to find 

what he vogue but he wants to find it quickly. It not 
unfrequently occurs that miscellaneous items are so vaguely 
and imperfectly classified, that more time and trouble are 
incurred in hunting for what is needed than would suffice 
to make a rough calculation of the price by actual figures. 

As an addendum to the commercial contents of the volume, 

some valuable articles upon “ Fire-proof Construction,” 

“Concrete,” “ Selection of Materials,” and “The Law of 

Strikes and Combinations” are annexed. These will not 

only be found serviceable to students and young members 

of the profession, but tend to relieve the otherwise some- 
what monotonous contents of the rest of the book. From 
its handy size and the convenient manner in which its 

contents are arranged, Atchley’s Price-book will prove a 

desirable acquisition to the office table of every professional 

man. A chapter on the law of trade fixtures would con- 
stitute a valuable addition. 





Sewage, and its General Application to Grass, Cereal, and Root 
Crops: Showing the Results obtained by Actual Experience 
down to the present date; with Plans and Sections illustrating 
the Method of Forming the Ground for the Different Systems, 
and for Distributing the over Irrigated Fields. By 
Tuomas Carat, C.E., AB.T.C.D. M.S.E. Robertson, 
Brooman, and Co. 166, Fleet-street. 1869. 

We welcome this little work of thirty-two pagesas avaluable 

addition to the still scanty literature of a subject npr 

the attention of a multitude of engineers. “ How shal 
we dispose of our ?’ is at this moment the question 
of questions with hi of local boards. “ How shall 
we save our whileom fair English rivers from pollu- 
tion ?” is a not less important problem with the Legislature. 

Papers on the subject are numerous enough. Books, too, 

are available for reference, but they are one and all more 

remarkable for what do not contain than for the in- 
formation they supply. i who have successfully 
applied sewage, elaborating the method of disposal like the 

German philosopher's camel, from their internal conscious- 

ness, have proved themselves not a little reluctant to com- 

municate the details to their brethren. Books on sewage are 
for the most chemical abstractions, They tell us 
what sewage and does not contain, but they help 
neither the engineer nor the ag bg apply the liquid 


blot, Mr. Cargil has aperen aly found it inp possible oo 
5 i it im e 
say all I said on craeitenl ings of the ques- 





engineers, the chemist, the 


agricul turist, and the i 
aceount of the reliable results ee 


a more com 

attended the utilisation of sewage thap has been hitherto 
presented to with the hope that since the necessity 
of the utilisation been ised by all, so will its 
practicability and ultimately remunerative character be 


ually aj t.” If it is not a mt the fault will 
cutainiy wot He at our author’s — 

The work is of such small dimensions and moderate price, 
that weshall not give hereanything likea completesynopsis of 
its contents. It will suffice to say that it not only showsfrom 
the results of practical experience that sewage is applicable 
to all crops generally grown in this country—excepting 
perhaps, onions, which do not take kindly to ce lg 
what is the best method of applying it. Hundreds of 
farmers would gladly use sewage if they knew what to do 
with it when they had got it. In numerous cases very 
indifferent results indeed have been obtained from its use, 
simply because it was used improperly. In applying sew- 
age, as in almost every other adaptation of the arts to a 
particular purpose, special knowledge obtained from 
experience, is n' to attain the best results, This 
species of information is just what Mr. Cargill has set him- 
self to supply. It is quite possible that agriculturists 
may read the work and still remain unable to lay sewage 
on their fields as it ought to be laid ; but it is hard to 
believe that they can fajl to understand when it is Fs aca 
improperly. They must recognise the imperfections, t _ 
it does not follow that they can correct them; the 
engineer will not be at all at fault. The three prin- 
cipal systems of applying sewage recognised at present 
by farmers and engineers are all considered at some length. 
They are described as hose and jet, sub-irrigation, and 
surface channel irrigation. The first is condemned by the 
author, and justly condemned. It wastried at Rugby, and 
totally failed. Mr. Rawlinson, our author tells us, as 
stated that it would cost more to apply 500 tons per acre 
by this system than it would to apply 5000 tons by surface 
irrigation. Of the second method he speaks in hardly 
less disparaging terms. The third he fully endorses as the 
best yet adopted. This again is divisible into three sub- 
systems—the catch water, the pane and gutter, and the 
ridge and furrow. Sections of irrigated Jand, illustrating 
the three, are given in the first of two very excellent dia- 
gram plates with which the little work is illustrated; and 
the conditions dictating the adoption of any one of the three 
to the exclusion of the dhe oa — detailed. Plate 4 is a 
diagram giving a gene’ n of the irrigation fields at 
Eon Gil out by Mr. B Latham, one of our pioneer 
sewage engineers. Descriptions of the modus operandi 
and estimates of cost are supplied. 

We trust thata second edition of this work, ——- 
may be published. The literature of sewage is sadly defi- 
cient in practical information. Mr. Cargill’s modest little 
work is a step in the right direction, and we arise from 
a perusal of the pamphlet with a regret that the step was 
not longer than it is. 





The Engineer's, Architect's, and Contractor's Pocket-book for the 
Year 1869; being the first year after Leap Year. London: 
Lockwood and Co., Stationer’s-hall-court. By assignment 
from John Weale, 59, High Holborn. 1869. (Phe right of 
translation and reproduction is reserved. | 

Successive editions and annual reproductions of books that 
do not profess to be anything else than epitomes of a 
variety of professional facts, principles, formule, and cal- 
culations, must unavoidably present almost identically 
similar contents. It is quite an impossibility to alter, for 
instance, a table of square and cube roots. Their values 
are unchangeable, and even the arrangement of the table 
admits of but very little variety. We are glad to perceive 
that in accordance with a suggestion we made in our notice 
of last year’s issue, a geometrical diagram of the strains 
upon the various members of a curved truss roof has been 
added, by which the student will be guided at arriving ata 
correct determination of their nature and value. The con- 
tents of Lockwood’s Pocket-book are too well known to 
our readers to require from us any special comment. At 
the same time that everyone will recognise the necessity for 
the stereotyped character of volumes of the description 
under notice, yet there is no reason why they should not 
enlarge or modify their contents to suit the progress of the 
age in which we now advance with rapid strides. As a 
rule this is a point altogether lost sight of by the compilers 
of pocket-books, who imagine that the repetition of the 
contents given in the previous year, without any modifi- 
cation, extension, or reduction, is all that is required in the 
new volume. With the exception of the unavoidable 
alterations in the calendar, movable f and astro- 
nomical memoranda, the majority of pocket-books do not 
py: ben the extent of a single page of matter in ten years. 
A chapter devoted to the subject of the removal and dis- 
tribution of sewage over irrigated fields, and the most recent 
facts connected with the great sewage question, would have 
added much to the value of the little book under consider- 
ation. It is to be hoped that next year will witness this 
ae supplied, and the excision of much obsolete matter 
as we 





A Practical Treatise on Mine Engineering. By G. C. GRErN- 
wELL, F.G.S. Second Edition. London: Spon, 1869. 

Tue first edition of this work was published fifteen years 
ago, and Messrs. Spon are doing good service in giving 
the world a second edition of a very valuable treatise, 
almost entirely rewritten, and published in monthly parts, 
It is always difficult to judge of the merits of a book from 
a small instalment of the whole; but Mr. Greenwell’s 
reputation is one guarantee that the work will be good; 
the character of the first monthly part, now before us, is 
another, and Messrs. Spon’s well-earned reputation is a 

ird. The publishers supply a short prospectus, telling 
the world what the contents of the work are to be. We 


cannot do better in the interest of our readers than repro- 
duce here a portion of the prospectus. cc wena sed 
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veins; internal heat; metallic ores, and minerals associated 
therewith, and with coal; smelting; boring and sinking 
tools; timbering; walling; tubbing; management of quick- 
sands and clay; pumping engines and pumps; windin 
engines; ropes; pulleys; strength of timber; ropes, an 
other materials ; the working of mines; copper; lead; tin; 
iron ; salt; coal; ventilation ; theory and practice ; fire 
damp; carbonic acid and other gases; explosions, and 
other casualties, &c. The work will be illustrated with 
sixty-four large coloured lithographs, four of which are 
contained in the first We must reserve a more 
extended notice of the work till it has made further 
er sage towards completion. For the present it must 

ce to say that Mr. Greenwell’s information is accurate, 
and his style remarkably easy, and even elegant, while the 
style in which the work is got up by the publishers leaves 
little to be desired. 





THE NEW COURTS OF JUSTICE. 

Tue following is a corrected copy of the Parliamen 
Report made by Mr. F. W. Shields, C.E., to the Chancellor 
of the Exchequer, on the subject of the site for the New 
Courts of Justice and their Approaches. 

3, Delahay-street, Westminster, 17th February, 1869. 

Srr,--I have the honour to acknowledge Mr. Rivers Wilson’s 
letter of the 15th ult., informing me that the Chancellor of the 
Exchequer, understanding given considerable attention 
to the — of the New Courts of Justice and their approaches, 
will feel much obliged if I will favour him, in writing, with my 
views on the subject. In compliance therewith, I beg to present 
the following report:—There are two sites proposed for the Law 
Courts, The first lies to the north side of the Strand, and to the 
west of Temple Bar, and is bounded by Carey-street, the Strand, and 
Clement's Inn. The second is on the south side of the Strand, 
nearly opposite to the first, and is inclosed between Somerset 
House, the Strand, the Temple, and the new road along the Thames 
Embankment. The adoption of one or other site is now a question 
of great public interest, and I will endeavour, in accordance with 
your desire, to state concisely my views on their respective merits. 
The public requirements, whereof the attainments in a greater 
or less degree should, I think, determine the selection of either 
site, appear to me mainly to be as follows:—(lst) Architectural 
effect afforded by the site; (2nd) uniformity of level of its surface; 
(3rd) economy of its acquisition ; (4th) its accessibility, or the don- 
venience of its public approaches. 

First.—In comparing the architectural effects to be obtained 
from either site, the superiority of the river frontage is obvious. 
The wide road along the Thames Embankment and the open river 
beyond it, afford advantages in this respect as yet unequalled in 
London ; and the Courts, when viewed from the direction of the 
river, would in this position, above all others display the effect of a 
great national monument. It should be stated, however, that 
the great difference in level between the Strand and the Embank- 
ment road, amounting to fully 30 feet, appears to involve much 
inconvenience, both in creating difficulty of access to the main floor 
of the building, and in deteriorating the architectural effect of the 
second front towards the Strand. 

Second.—The advantage of uniformity of level in the site is to 
admit of access from the adjoining streets to the main floor of the 
building as far possible without the intervention of steps. In this 
respect neither of the pro sites is free from inconvenience ; 
and in order to compare them properly it is necessary to describe 
more precisely tueir positions and levels. The proposed sites 
both abut upon the Strand, and are nearly opposite to each other, 
The first site is inclosed, as already stated, between Carey-street 
and the Strand; and the second is inclosed between the Strand 
and the new Thames Embankmentstreet. These three streets are paral- 
lel to each other ; the Strand being in the centre and the others at an 
average distance of about 200 yards on either side of it. The level 
of Oarey-street is 16ft. higher than the Strand, and the level of 
the Strand is 30ft. higher than the Thames Embankment. It is 
most desirable in either case to provide easy access to the main 
floor of the building. from both the streets adjoining it as described; 
and it is seen at once, from these levels, that the Carey-street site 
offers considerably more facility for the purpose. 

_ Third.—The question of the comparative cost of either site is con- 
siderably affected by the steps already taken. The Government have 
purchased andcleared of buildings the Carey-street site to the extent 
of about seven and a half acres, and at a cost of about £800,000. 
It is evident, therefore, that if the Carey-street site be now aban- 
doned, and the Law Courts placed on the Thames Embankment, 
the sole return for this expenditure would be that arising from the 
re-sale of the ground alone upon which those buildings stood. A 
considerable loss, therefore, must accrue in this case ; and in res- 
pect to the Thames Embankment site, that loss must be added to 
the amount required for its purchase, In order, therefore, to 
obtain a reliable estimate of the comparative cost of either site, I 
have requested Mr. Edward Ryde to ascertain their values, The 
follo is an abstract of his figures (as given in his letter 
annexed).—Cost of the Carey-street site of 7} acres(being £106,666 per 
acre), £800,000; estimated cost of portion of the Thames Embankment 
site, equal in area to the Carey-street site, say, 74 acres, at £150,000 
=£1,125,009; estimated loss on the Carey-street site if resold, to be 
added to the cost of the Embankment site as stated above, £400,000; 
=£1,525,000; excess of cost of the Thames Embankment site over 
that of Carey-street, £725,000, 

Fourth.—The question of public approaches to either site now 
remains to be considered. The S as already stated, formsan 
approach common to both sites, and thus far they may be con- 
sidered on an equality. The Carey-street site, however, has no 
main thoroughfare on its northern side, which is inaccessible to 
any large amount of traffic, so that virtually it would depend for 
public access upon the Strand alone. The other site, on the con- 
trary, has, in addition to the Strand, the new and capacious 
street on the Embankment running along its river front. 
This street will extend from Westminster to the Mansion House; 
it will be traversed by the Metropolitan District Railway; and it 
will be in direct communication with the landing piers for the 
river steambogt passengers. It follows, therefore, that, in respect 
of the approaches, the Embankment site has great advantages 
over that of Carey-street. It appear to me, in truth, that which- 
ever site be adopted, the question of its approaches requires the 
most careful co m, If the Carey-street site be selected, 
the Strand and Fleet-street must be the principal access to it, 
and if'the Embankment site be preferred, the same thoroughfare, 
being more central than the Tekesheont road, will have not only 
fo ers Dnt Seine toes Law Courts, but will be crossed and 
blocked by vehicles between the Courtsand Holborn. The 
tion _ Strand and ont on Fh re 

joining the proposed sites been i uate for 
the public accommodation. But with the great ‘additional traffic 
which will be caused by the concentration of the Law Courts on that 
narrow and crowded street, I can foresee no other result than to render 
the Courts extremely difficult of and to create such a 
blockade of the most essential th of London as will 
prove intolerable to the public. It seems to me unwise to ignore 
these considerations, or to adopt a plan failing to provide at the 
first the ap, roaches to the Courta which in. the end will be indis- 
pensable, It is difficult to devise means for the complete attain- 
aera OD hens \ gg —_ beer cost. Yet f 
my report would be incomplete without such a i 
ailateonsl consideeniton, t0 1 a plan to meet the difficulty 
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has the advantage of the Embankment site in some important 
ee agg Its adoption, as appears from the estimates of Mr. 
yde, would save a further expenditure of £725,000 of public 
money. Its level is better suited for external access, Its position 
is much more central convenient, idway bet the 
Temple and Lincoln’s-inn, and also midway between the great 
th ares of Holborn and the Strand. Its great defect, which 
turns balance against it, is the want of a leading thoroughfare 
on its northern or Holborn side, It ge to we, therefore, 
if this deficiency were provided for, the Carey-street site 
would be the more advantageous both for the legal profession and 
pec g poner Sey pn See ears ee Cages. & ounty 9 wide 
continuation of Piccadilly and Long-acre, through Carey- 
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a to nee Ra yl street _ he continued —_ 
-acre by Coven’ s eatres, along the 

a front of the -street site, and from thence it would 


be extended (crossing the Farringdon-street valley by a viaduct) to 
the end of Cheapside at St. Paul’s. It is proposed, also, to widen 
a ene sans Dee ile, at the eastern end of Lincoln’s- 
inn-fields, so as to give a direct communication for carriage traffic 
between the Law Courts and Holborn. These improvements would 
provide complete approaches to the Carey-street site. The new 
road to Cheapside would relieve the Strand from the traffic between 
Picadilly and the City, and thus more than compensate it for the 
additional traffic occasioned by the Law Courts. It would also 
intercept the cross traffic from Holborn to the Courts, which must 
be thrown into the Strand if the Embankment site be adopted. 

It is needless to dwell on the local impr t to the metropoli 
resulting from this street. Thethoroughfares between the western 
districts and the City have been for years becoming more and more 
impassable from ive traffic. The new street would be a 
remedy for this great evil. 

I now propose to consider the means by which funds for these 
improvements may be provided. The new streets would, in the 
first instance, be necessitated by the Law Courts, which will be 
the property of the nation. But the street in prolongation of 
Piccadilly would also afford the additional communication from the 
West-end to the City, which is the great and acknowledged want 
of London. Under these circumstances, it follows that the cost 
should be shared, in such proportions as may be decided to be 
equitable, between the Government and the metropolis. It may 
be said, on the one hand, that the Government representing the 
nation is not called upon to contribute to the local improvement 
of London. But, admitting this principle even to the fullest 
extent, the converse is true also, The nation is not entitled to 
inflict injury upon the metropolis, and it is but reasonable that 
the Government, if its measures obstruct the leading thoroughfare 
of the City, should at least contribute towards the remedy of that 
evil. Again, it may be said that the-Government having concen- 
trated the Law Courts should itself construct the approaches to 
them which are indispensable. But if those approaches provide 
the increased accommodation so urgently required for the traffic 
of London, it appears right that the metropolis also should con- 
tribute to their formation. Furthermore, it appears to me that 
there is yet another source from which oleae contribution might 
be obtained towards these improvements, and other great public 
advantages be realised in addition. It is well known that the 
Metropolitan District Railway Company are carrying their line 
along the Thames Embankment ; and that, as this privilege enables 
them to avoid the purchase of property, they contribute a con- 
siderable sum towards the Embankment works in return for it. 
This precedent would be applicable also to the improvements 
now under consideration. The utility of an underground railway 
along Knightsbridge and Piccadilly would be unquestionable. The 
Metropolitan line affords no accommodation to their enormous 
traffic, The extended frontage of Hyde and Green Parks would 
allow a tunnel to be constructed along the Park side of the street 
without the least interference with private property. The wide 
road to Brompton at the one end, and the prolongation of Piccadilly 
to the City at the other, would afford peculiar facilities for ex- 
tending the line in both dizections. If a company, therefore, were 
authorised to construct such a railway, the public advantage of it 
would be manifest. There would be, as in the case of the Thames 
Embankment, a contribution obtained from the company towards 
the formation of the new streets; and the benefit of railway ac- 
commodation would be afforded, not only to the Law Courts, but 
to all places on the Piccadilly route to the City. 

With this view I have designed a railway from the junc- 
tion of the Fulham and Cromwell-roads, near the Kensington 
Museum, to the Mansion House. Its length would be nearly 
four miles. It would follow the Brompton-road, Knights- 
bridge, Piccadilly, Coventry-street, Leicester-square, Long-acre, 
and the proposed new street in continuation of it, through 
Carey-street, to Cheapside, and Cheapside itself to the Mansion 
House, and it would terminate in the new street now in 
course of construction from the Mansion House to Blackfriars 
Bridge. The railway is also, laid out so as to effect other important 
improvements without cost to the public. It is proposed, as part of 
the railway expenditure, to widen Coventry-street, Long-acre, and 
the Poultry, the space so acquired being made available in the con- 
struction of the line and stations ; also to raise the bottom of the 
Serpentine to a uniform depth of four feet with the material 
excavated from the railway tunnel, and to cover it with concrete, 
as has been done in the ornamental waters of the St. James’s and 
Regent's Parks. It is needless to dwell on the advantages of these 
ay oat oe to the metropolis. 

now submit an estimate for carrying out the entire undertaking; 
the value of the property to be purchased for the purpose being 
also estimated and furnished to me by Mr, Ryde, according to his 
letter annexed. 
ESTIMATE, 


1. Railway: Length of line, four miles nearly.—Construction : 
Engineering works, stations, rolling stock, parliamentary and other 
expenses, management, and all contingencies, £930,000; purchase 
of property for stations, and for the widening of Coventry-street, 
Long-acre, and the Poultry (being Mr. Ryde’s estimate of net cost), 
£750,000 ; total, £1,680,000. Capital: Assuming that the net 
receipts amount to £600 per mile per week, or £124,800 per annum, 
and that this net income be sufficient to pay 6 per cent, on the capital, 
the amount of the capital would in that case be £2,080,000 
balance, representing the contribution to be paid by the railway 
company towards the formation of the new street in prolongation 
of Piccadilly to Cheapside, in consideration of their being allowed 
to carry the line along that street, and so avoid the purchase of 
property, £460,000, 

2. New Streets Estimate: Cost of formation of new streets, with 
all modern improvements, £185,000; purchase of property (being 
Mr. Ryde’s estimate of net cost), £1,415,000 ; total, £1,600,000, 
Less, contribution from the railway company, as above mentioned, 
£400,000. Net cost of the new streets, which cost is proposed to 
be divided, in such proportions as shall be adjudged equitable, 
between the Government and the metropolis, £1,200,000. 


T have, &c., 
(Signed), 








“ 


F. W. SHEILDs, 





Socrety or Enorvzrrs.—At the ordi meeting of the 

Society of Engineers, held on the 15th inst., Mr, F. W. Bryant, 

resident, in the chair, a paper was read “On Joints for the 

= of Leakage in Gas and Water Mains,” by Mr. C. M. 
er. 

Foreign MEcHANICAL INDUSTRY.—The Eastern of France Rail- 
way Company has ordered 2000 tons of Bessemer steel rails from 
the Terrenoire Company, at £13 12s. per ton. The Northern of 
France Railway Company has given out an order for turntables, at 
£10 per ton. The Seraing Company has secured a contract fortwelve 
locomotives for the Upper Italy way. The Northern of France 
Railway Compary has ordered 6000 tons of Bessemer steel rails 
from the Company ; terms £13 14s, 3d. per ton, 


BUNSEN ON FILTRATION. 

In the processes of quantitative chemical analysis, so much time 
is consumed by the various operations requisite to isolate the con- 
stituents of the substance under examination, as well as in the 
subsequent removal of reagents employed in effecting such separa- 
tion, that any means which tend to shorten these manipulations 
must prove of great advantage to the chemical analyst by reducing 
labours that are of times monotonous to him. An operation of 
this kind is that of filtration. To filter and wash clean a precipi- 
tate of such compounds as silicic acid, alumina, basic salts of 
iron, &c., often takes several hours for its accomplishment, and, 
though providing no arduous occupation for the operator, like the 
tell-tale clock of the night-watchman, by requiring his presence at 
regular intervals of time, it prevents him giving undivided attention 
to another subject till his duty is done. The tedious nature of 
such filtrations may now be said to be abolished, however. In a 
recent number of Liebig’s Annalen der Chemie, Professor Bunsen 
has published a paper, of which a translation will be found in the 
Philosophical Magazine, entitled ** The Washing of Precipitates,” 
and describing his modified process of filtration in the finished, 
practical way so characteristic of the great physicist. The essen- 
tial character of his improved method is that, instead of allowing 
solutions undergoing filtration to run through the paper by the 
action of gravity, he causes them to be sucked through. Between 
the filter paper and the funnel he places a funnel of thin platinum 
foil fitting accurately to the glass and affording the requisite 
support to the frail moistened paper exposed, as it will presently 
be seen, to a certain degree of pheric p e. The tube of 
this funnel passes through a cork fitted into the neck of a flask, 
whilst a second glass tube, also passing through this cork, commu- 
nicates with an apparatus which he terms a water air-pump, 
constructed on the same plan as Sprengel’s mercurial air-pump, 
and by this means the air of the flask is kept in a state of rarefac- 
tion. An air-pump of this kind is of great value in a chemical 
laboratory, being inexpensive, self-acting, applicable in all cases, 
whatever the character of the liquids employed, even where corro- 
sive vapours are emitted by the filtrate, and is so effective in its 
powers of exhausting air from the flask that by giving the waste 
pipe of the water air-pump a vertical length of 30ft. or 40ft., the 
atmospheric pressure on the liquid in the funnel becomes equal to 
that of 740 millimetres of mercury. Filtration can be 
safely conducted at this pressure, though a lesser one suf- 
fices, and one of from 500 to 600 millimetres was generally 
employed. Under these circumstances, solutions that by 
the old method filter very slowly, pass clearly through 
the paper with great rapidity. In order to determine the 
elements of this operation when pursued in accordance with the old 
and the new methods, Bunsen experimented on oxide of chromium, 
which, as thrown down by ammonia, is well known to be filtered 
and washed out only with great difficulty. A constant volume of a 
standard solution, after precipitation with the above re-agent, was 
used in each experiment. An attempt to filter directly in the old 
way was unsuccessful, for after the third washing, at the 1 
tion of which 238 minutes had been consumed, the filtrate became 
turbid. Another quantity was then washed by decantation and 
finally thrown on the filter under ordinary pressure; the super- 
natant liquid was ten times decanted and the entire filtration ac- 
complished in 180 minutes, the volume of the filtrate being 1750 
cub. cent. When operating with the aid of the pump, how different 
the results ! The same amount of oxide was filtered and washed 
five times in nineteen minutes, the volume of the filtrate being 142 
cub.cent. ; another filtered and washed three times in sixteen minutes, 
yielding ninety-five cub. cent. of filtrate. In fact, so thoroughly 
drained is the precipitate, and so compact does it become when ex- 
posed to this pressure, that another portion of oxide filtered and 
washed once only in twelve minutes, yielded but forty-one cub. 
cent. of wash water, and, when weighed, was found so slightly to 
differ from the other precipitates in weight, that it could only con- 
tain a small trace of impurity. A further advantage of this method 
rests in the fact that the precipitates are sufficiently dense and 
dry to allow of their being at once transferred to the crucible, 
paper and all, for ignition, without any fear of loss by spirting, 
provided only that the heating be conducted with acertain degree 
of caution. In cases where a difficulty might arise of running a 
leaden waste pipe down into a sewer, a simpler, though less 
powerful form of apparatus for producing rarefaction can be used, 
of which a description and an illustration are given. Further ap- 
plications of this valuable mode of facilitating chemical operations 
are promised in another paper. 
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Brinpist.— All that has reference to Brindisi and the probable 
speedy completion of the works at that port, by which it will be 
rendered more fit for commerce, and especiaily for the safe anchor- 
age of large mail steamers, will be acceptable to our r 
From its geographical position and the approaching opening of the 
Suez Canal Brindisi must, sooner or later, become one of the most 
important ports of the Mediterranean. The merchandise and 
tratlic of the whole of Northern and Western Europe will pass 
through Brindisi on its way to India, China, and the colonies, and 
by the same rule all the most precious portion of the trade of the 
East will pass through Brindisi on its way to the western markets, 
Count Erizzo Miniscalchi, senator, delivered a most able and con- 
vincing report on the subject of the importance of Brindisi in the 
Italian Senate on the 7th July, 1863. His report is elaborated 
with numerous most carefully studied and valuable tables. We 
will at no very distant day again refer to Count Miniscalchi’s 
report, and will then have a true pleasure in giving this ably- 
studied report all the greater publicity which it deserves, Mean- 
while, we give an extract from the Perseveranza on the subject of 
the progress of the works at Brindisi:—It is an incontestable fact 
that money is being spent on the works of the port of Brindisi, and 
that they are approaching completion, pushed on as they are by 
the energy and activity which the intelligence of the manager and 
the love of gain of the contractors can and know how to implant. 
The actual depth of the whole channel and of the corresponding 
zone of the inner harbour is 28ft. English. On the 3lst December 
last upwards of 25,000 cubic metres had been excavated along the 
shallow part of Angioino in an easterly direction. The jetty of 
Bocca di Puglia is nearly finished in spite of the heavy sea during 
the stormy and excessively cold days of January. Great efforts 
had to be made to complete the second part of the jetty head at 
Forte a Mare and to erect a lighthouse at its point. During the 
month about 10,000 tons of blocks have been thrown. Thus the 
whole dike, destined to close the Bocca di Puglia, is to measure 
380 metres. The works were in this position on the 3lst Decem- 
ber:—One stretch of 180 metres, another of forty metres, and a 
third of thirty metres, were already above the level of the sea. If 
to these jetties one adds the one constructed in January, it will be 
seen how little yet remains for this gigantic work to be considered 
as completed. The mole of Forte a Mare is to be of the length of 
260 metres. On the 3lst December there were in course of con- 
struction an arm of 150 metres, another of ninety metres, which 
already reached beyond the level of the sea, and a third which can 

idered as finished. The jetty of Costa Morena is to be of 
the length of 950 metres—195 metres are already above the sea 
level, and 180 metres have reached the level of the water. On the 
30th November of last year 237,600 tons of blocks and stone had 
been submerged for these jetties; to-day it can be calculated at a 
quantity of nearly 250,000 tons. In the eastern recess of the inner 
harbour a banquette of 233 metres long has been already con- 
structed; in the western recess 230 metres are already finished, and 
136 metres are in course of construction, From all this it can easily 
be concluded that all the works in course or allotted, without ex- 








cepting the wall which borders the canal, and which is already 
level with the water line, can be finished in the course of the pre- 
sent year.—Anglo-Italian Gazette, 
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CAPT. COCHRANES MARINE BOILER. 





















































Turovaa the courtesy of Capt. the Hon. A. A. Cochrane, R.N., 
we are enabled this week to place at the disposal of our readers 
working drawings, with dimensions and particulars, of several 
important types of boiler used in her Majesty’s navy, and of 
which, so far as we are aware, no drawings have ever before been 
published in any shape whatever. Of these the most interesting 
are the boilers on Captain A. Cochrane’s system, fitted to the 
Oberon, Chanticleer, and Audacious. The results obtained from 
Captain Cochrane’s bvilers are admirable, and prove that the 
principles involved in these designs are correct. 

At the firat glance it will be seen that a strong family resem- 
blance can be traced between the Cochrane boiler und the Martin 
boiler, extensively used in the United States ; but it will also be 
found, on examination, that very wide differences exist between 
the two. Capt. Cochrane very properly holds that we should 
have combustion first and absorption afterwards. <A large 
number of tubes is omitted, therefore, in the Cochrane boiler, 
as compared with the Martin boiler; and the space thus left 
vacant constitutes an excellent combustion chamber, where the 
gases have time to mix and to burn, a free supply of air being 
afforded by the ash-pit pipes. Generally well designed this com- 
bustion space constitutes the most remarkable feature in the 
Cochrane boiler. It may be urged that much heating surface is 
lost by the suppression of so many tubes. But it must be 
borne in mind that the generating powers of a steam boiler do 
not depend on the extent of heating surface alone, but upon its 
efficiency. Now, a principal factor in determining the efficiency 
of heating surface is the temperature of the escaping products of 
combustion and their cleanness—in other words, their freedom 
from particles of uncombined carbon or soot, the deposit of which 
on the comparatively cool surface of the metal, greatly impairs 
its conducting powers. But the products of combustion can 
never reach the highest temperature of which they are capable, 
so long as we have the carbon, the hydrogen, and the oxygen, 
escaping uncombined, or imperfectly combined. Nor can their 
combination ever be properly effected if the heat is snatched up 
the instant it begins to be developed and removed from the gas 
to the boiler, putting the gas flame out, soto speak, prematurely. 
By affording space and time this evil is avoided, the products of 
combustion attain a high heat, and render the surfaces with 
which they come in contact proportionately efficient. The best 
answer, however, to those who deprecate the suppression of 
heating surface is found in the following statements of the results 
of very carefully directed experiments. 

The boilers of her Majesty’s ship Oberon, fitted in 1865, are 
two in ber, of 130 inal horse-power each, and of similar 
external dimensions, one being on Capt. A. A. Cochrane’s patent 
plan, the other on the service plan. Their evaporative power 
was tested at Woolwich Dockyard, the fuel was weighed, and 
water measured from tanks with every care. The mean of 
thirteen of the trials—both boilers being in operation at the same 
time and on successive days—gave a result in favour of Capt. 
Cochrane’s boiler of 9°44 per cent. less coals burnt when evapo- 
rating 7°82 per cent. more water than the service boiler in the 
same time. 

When the boilers were simultaneously tried to test their 
a a evaporative power, when burning Welsh ceal, Capt. 

rane’s boiler evaporated 292°9 cubic feet of water at an 
economy of 9°22 lb. of water to one of coal. The service boiler 
threw off 254°28 cubic feet at an ec momy of 8°7 lb. Thus giving 





on this trial a total gain by Capt. Cochrane’s boiler, in water and | Paris, 


coals, of about 19 per cent. 

Two boilers, each of 72 nominal horse power, of similar 
dimensions, were fitted to H.M.S. Chanticleer, in 1866, one being 
on Capt. Cochrane’s plan, the other on the service plan. These 
boilers were also tested at Woolwich Dockyard—the coal and 
water used were weighed and measured. The mean of seven of 
the trials—both boilers being in operation at the same time, and 
on successive days—gave a result in favour of Capt. Cochrane’s 
boiler of 7°19 per cent. less coals burnt when evaporating 10°49 
cent, more water. When both boilers were tested for maximum effect 
under atmospheric pressure, Capt. Cochrane’s boiler evaporated 
160°4 cubic feet per hour, with an economy of 9°14 lb. of water to 
one of coal. The service boiler evaporated 147°9 cubic feet, with 
an economy of 8°81. On this trial a total gain was obtained 
Capt. Cochrane’s boiler, in water and coal, of 12'1, This gain is 
not so large as inthe Oberon, owing to the peculiar type of boiler. 
The results of the trials above referred to of Capt. 
boilers have, for economy, been surpassed during the service of 
the two ships at sea, 

The air san Agr ngatenct of Capt. Cochrane’s boiler can be 
made of service in sev ways: First, air alone can be 

; Secondly, steam and air; Thirdly, steam without 

Sob lobansip othe Ooo by saguentlog the Savagin eerg’ 
intensi' e fire by augmenting t the 
bars. This method of using a steam jet is much more advan- 
tageous in some respects than when the jet is used in the funnel. 
It is known that the admission of heated air to furnace gases 


ts the formation of t extent, wh 
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the advantage of air pipes having been proved in Capt. Cochrane’s 
boiler they were introduced for trial on two days by the 
authorities, into the service boiler of the Oberon, but their 
effect was to diminish the evaporation some 8 per cent., and 
to ignite the gases at the smoke-box end of the tubes instead of 
at the furnace end, thus showing that the large combustion 
chamber introduced by Capt. Cochrane was a necessity, in order 
to obtain proper combustion and benefit from air tubes. 
these two trials the air tubes were removed; the results then 
obtained having been so adverse to the service boiler, have not 
been taken into the above account. 

The admission of air into, and adjacent to, furnaces by means 
of tubes and ges, is an invention of ancient date, and no 
doubt modifies the amount of smoke, but, heretofore, with a 
loss of evaporative power in marine boilers, owing to want of 
space in which the air and gases could combine, and the pro- 
pinquity of the fire tubes to the orifice where air was admitted. 

The boilers, six in number, of 800 nominal horse power, were 
completed for H.M.S. Audacious in 1868, 400 nominal horse 
power of which are Capt. Cochrane’s plan. 

The Oberon and Chanticleer since their fitment have been 
employed on the Brazil and Pacific stations. The Admiralty 
and Controllers’ department have evinced sound judgment in 
sanctioning the use of Captain Cochrane’s boiler. 

Capt. Cochrane patented in 1864 a species of sheet-flue boiler, 
which can hardly fail to give eminently satisfactory results, 
designed, as it is, on sound principles. We illustrate it in the 
diagrams above. From these it will be seen that the water is 
contained within a number of hanging bridges, each of which is 
fitted with a circulator. If we suppose a row of Field tubes 
knocked into one, we shall have a fair idea of the arrangement. 
In Figs. 1 and 2, A is the furnace, B is the heating or absorbing 
surface in tubes or chambers, there is an inverted bridge of metal 
or suitable material at the end of the furnace; D is an inverted 
bridge at the termination of the tube chamber or flue; E, the 
uptake to the chimney; F, circulating tubes or surfaces to 
promote the circulation of the water from f, and direct it to 
the desired point. The tube F, in Fig. 1, is surrounded with a 
water space crossing the flue. In Fig. 3, L shows a section 
of the cellular chambers of boilers in Figs. 1 and 2, fitted 
with the circulators M, N. The chambers may be constructed 
in various ways as convenience may suggest, and may either be 
made with open or closed ends; in each case they should be made 
so as to admit of being removed in case of necessity for repairs. 





ENGINEERING ON THE CONTINENT. 
(From a Correspondent.) 

THE contractors who had sent tenders to the Suez Canal 
ney for the erection of iron lighthouses, of whom I spoke in 
my last letter, have been very much displeased. The contract has 
been granted to the Compagnie des Forges et Chantiers for £7600, 
a price much lower than the primitive tender of this company, but 
very superior to those of many competitors. Besides these three 
iron lighthouses, a fourth one, 170ft. high, and wholly built with 
concrete, has been granted to M. Coignet for about . This 
gentleman is the inventor of a new m of moulded concrete, 
which is very like stone; it is probable that he, has; accepted 
noe tod aati of his system more than as a profitable 

usiness. 


carelessn 

an up branch train met each other at the junction. The 
engine of the travellers’ train was a tank engine, and was coupled 
backwards with the smoke-box behind. The an and fire- 


man, having no other than a thin rai were crushed 
between the firebox of their engine and the buffer beam of the 
goods stantly killed, but four travellers only 


—_ They were in d 
were slig tly injured, and not forty, as many daily papers have 





























bogie engines, which are manufactured by the Fives-Lille Company 
The carriages, built at L; will have a longitudinal inter- 
communication ; there be also some two-story carriages for 
the little line from Montpelier to the sea-side, where a large 
spores = traffic is very pro! lasides ged a an ne large 
works of engineering ex a irder bridge, with five spans 
of 120ft. each, over the Hérault river. 

A new system, affording a great security to the platelayers in 


After | the tunnels is used in the Blaisy tunnel of the Paris and Marseilles 


line. This tunnel, 13,600ft. long, is sometimes very smoky, and 
the men had great difficulty in being properly warned of an 
cooreniog train. An insulated wire has been laid by the side of 

e tunnel 5ft. over the ground. The ry oy of the platelayers is 
supplied with a portable electric bell that he must suspend to the 
wire in the ss of the place where his men and himself 
are working. electric communication is oy by an iron 
wedge inserted between two rails of the line, connected by a 
wire to the electric bell. As soon asa train goes into the tunnel, the 
signalman of the clock system at the entrance of the tunnel sends 
an electric current in the wire and rings the bell continually until 
the - “* line clear,” is received from the other end of the 
tunn 

There is a suit between the city of Paris and the Orleans 
Railway Company. This company had built last year an overhead 
girder bridge of — _ in the neighbourhood of the 
Paris terminus. This bridge, which carried a broad street over the 
railway, was not properly designed; the girders, nearly 6ft. distant, 
had a length of bearing of only 1ft. Sin. over the masonry; the 
vertical rib, tin. thick, was not provided with any stiffening, and 
the cross girders were not rinriy & fastened to the main ann 80 
as to prevent the buckling of this thin vertical rib. The engineers of 
the city having sent a steam road roller, weighing seventeen tons, 
over the bridge, in spite of the vas of the company not to do 
it, five or six girders fell down, together with the cross girders, 
the timber floor, the ee and the steam roller itself, whose 
a. seriously wounded, died two days later. The steam 
roller was greatly damaged, and the traffic of the line stopped for 
three days. The bridge is not yet repaired, neither the city nor 
the company consenting to pay this expense, and the traffic of the 
street is provisionally performed on the half of the bridge which 
has not been destroyed. The true cause of the accident is easily 
perceived on inspecting the fallen girders; the vertical rib is folded 
at both ends of the girders, but the middle of the girder is quite 
untouched. 

The sewers of the left bank of the Seine at Paris are connected 
with the general sewer on the right bank by two wrought-iron 
syphons crossing under the river. These syphons, 3ft. 4in. 
diameter, and jin. thick, are surrounded with concrete. The 
average inclination of these sewers being ay little, there was 
some danger of having the hons quickly filled with mud and 
rubbish, which it would not be possible to remove without a diving 
apparatus; but a simple system has been contrived for the 

eaning of these ons. A wood sphere, 2ft. 10in. diameter, is 
introduced in the Pipe. As soon as it is stopped by a heap of mud, 
the flow of waters between the sphere and the pipe becomes os 
violent as to wash the mud away in some minutes. 

The late M. Leconte, engineer-in-chief of the locomotive depart- 
ment of the Lyons Railway, has bequeathed £400 to be divided 
among the poorest workmen of that department. 





EXPORTS AND IMPORTS OF MACHINERY IN THE ZOLLVEREIN.— 
Amongst the industries which during the last twenty years have 
made the greatest p: in the Zollverein, the construction of 
machinery, perhaps, is the most important. Formerly all the 
steam engines were imported into these states principally from 
England, the United States, and Belgium; now a Ses quantity of 
machinery is not only made in the Zollverein, but to 


other countries. The following are the exports and imports of 


and | machinery in 1866 as compared with those of 1867:— 


Exports. Imports. 
E088 00 00 UAE OUR 60 te he te ce 296,045 ewt. 
1867 oe oc, 900,129 5, oc ce co co co 226,914 ,, 


of locomotives, tenders, and boilers in 1867 amounted 
from Austria, 
3464 cwt. from France, 4948 cwt. from England, and 1430 cwt. 


from the Netherlands. The exports of this class of machinery 
i ewt. to the Netherlands, Russia, 


t during the same year were 

e larger of the French railways are worked by five or six Belgium, and A The im of machinery con- 
large companies; but recently many small local lines have been | structed chiefly of wood amounted to 22,069 cwt. from 
granted to new who receive subsidies from the local | Switzerland, Eng! and ; and 14,678 cwt. were 
authorities, and are free many heavy regulations ordered by y to Austria, R Holland, and 
the Government to the great com A new company has thus | The largest -was done in machines consisting prin of 
con the Conseil- du Departement de I’Herault | cast iron, the imports telag 146,476 cwt. from Switzerlan: - 
for 120 miles of new lines from Montpelier to the sea-side, from | land, France, Belgium, Holland, and Austria, 110,895 cwt. 
Pezenas to Beziers, and from Montpelier to Lodeve, The company wil 


Cochrane’s ‘will rece! 








to Ri A 8 
exported ee eee 








Marca 19, 1869. 


THE ENGINEER. 


209 





— 











THE PATENT JOUBNAL 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
Lavgent EvGEns Leroy, Rue de |’Arbre-sec, Paris, “ An im 

S00). SAeeeee Seicine, and atpenstes thaneier.—100h December, | 

3925. WILLIAM EDWARD Sele oak uleenaneee Sant, Sete. “An 
tse" communication from Léon Victor Jacquemard, Caen, France.— 


230d December, | 
52. 0 Ly rr Portland-place, St. 
3 = <p dh om *| . a 


1869. 

357. JoHN PAGE, Glasgow, Lanarkshire, oss reaps i i 

ae aed t forthe same, also suit — — 

such ding 

447. ALFRED WALTER oe Seven Sisters Lodge, Seven Sisters-road, 
mow muthet of ant qppanes Sy welling om 6 





er , 1869. 
499. JOSEPH ARMYTAGE WADE and JOHN CHERRY, Hornsea, Yorkshire, 
“ An improved — pressing bricks, tiles, or other similar articles.” 

—18th February, 1869. 

510. EDWARD DORSETT, London, ‘‘I pn ate means 
and apparatus for heating, smelting, Dine working metals, snd in§furnaces 
employed therein, se ton ss its are also os heating and 
otherwise operating upon and other ua weuangs 

ss Lag cones ed mode of and apparatus Siemens 
London, ‘ mode o! 

“ vuid ara other si peering 


uids, and for preserving the same 
= ommunteatien sion tom Sate 3 Léon Dominique Vinot, Paris.—\9th pone 


543. JOHN WyAtTr REID, Great Western-terrace, Bayswater, London, ‘An 
improved mode of and Le for ae eee paper pulp or half stuff 
from wood and other fi ‘ebruary, 

561. BARNARD WILLIAM Panay ag at Surrey, “ a in 
the seatings or facings of gas valves. "—23rd 

579, ETIENNE ANTOINE VICTOR LEROI, Rue St. Appoline, Paris, ,*‘Improve- 
ments in the work produced by cards of card! 

581. Henry LOgWENBERG, Chancery-lane, ion, “A ‘new or improved 
compound to be used in the snanedetan of hats, — and other articles 
of wearing apparel, and the means =a = erein. 

583. WILLIAM Coote. Hammersmith, Dublin, Ireland, and JOHN WILLIAM 
GrBson, Dundalk, , Louth, Ireland, “ Improvements in friction rollers appli- 
cable to rolling brid; ges.” 

585. WILLIAM PARKINSON, Sameer West, Old ‘Brompton, London, 
“ Improvements in wood- cutting machinery.” 

587. EDWARD DUNNING BARKER, Weston-super-Mare, “‘ Improvements in 
apparatus for actuating railway brakes.” 

589, FRANCIS BRapDy, St. John’s-terrace, North- gate, Regent's Park, London, 
** Improvements in switch apparatus for a me —25th th February, 1869, 


Oh, ee em, Welenh Boe, Pend, Lente ‘Improvements 
in machines or apparatus — iadscgpcangaineals stamping 
coodbomed, motel’ ted ether sncbertehe™ 5 
644, Henny WILLIAM 


rab ppl ge cleaning cotton seed.” 
and STEPHEN HARGREAVES, Burnley, Lancashire, 


jing access to the 


exterior 
647. JoHN ten yy and JOHN ex SuaNns, Barshead, Renfrewshire, ¥.B.. 
ements in blowing apparatus for smiths’ forges and portable 


648. a ae Lyons, Birmingham, “Improvements in lamps for burning 
volatile or i 

649. WALTER Howes and WILLIAM BURLEY, Birmingham, *‘ Improvements 
in carriage lamps and in the arms by which carriage lamps are attached to 


650. HENRY ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “ A 
new and ——_ Lig for — stuffs, tissues, and such like 
articles.” —. wnication from Félix Delacroix, Rue St. Jacques, 


Paris. 

651. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improve- 
ments in the construction of water-closets.”.—A communication from John 
Keane, New York, U.S., and ae Hunter Brown, Washington Hollow, 
New York, U.S.—%rd March, 1869 

654. ARTHUR AUCKLAND LEOPOLD PepRo COCHRANE, Westminster, “ Im- 

in the ion of marine structures.” 

656. oe THoMas HuGHES. Chancery-lane, London, “An improved 

casting chain.”—A communication from Cornelius Charles 
Eagar ve From and John Christian Hofer, New Haven, U.S. 

658. Tuomas Howcnkort and ALEXANDER McGuecor, Bedford Leigh, 

ire, “I a 5 in machinery or apparatus for reaping and 


mowing, and for ing grass.” 
660. THOWAS GREENWOOD, Seeds Yorkshire, “ Improvements in screw gill 
roving frames.” 
662. THOMAS FORSTER, Streatham, Surrey, and RICHARD TAYLOR, Warwick- 
street, Kennington, Surrey, ‘‘ Improvements in the manufacture of printing 








664. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in dyeing and printing with aniline colours."—A communication from 
Pierre Blumer-Z weifel, Paris. 

666. JouN GouGH, Kirby-street, Hatton-garden, London, ‘‘ Improvements in 
the construction of —— for containing and distributing colour, ink, or 
fluid, in the combination of the same with a composition roller or rollers, 
and in machinery or apparatus employed therewith.”— 4th March, 1869. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

670. WILLIAM EDWARD GzDGE, Wellington-street, Strand, London, “ An 
improved process and improved apparatus having for its object to preserve 
from oxidation iron ships and metallic surfaces or those of copper or iron 
with which wooden ships are sheathed, also licable for testing the 








591, WILLIAM THOMAS ELEY, Gray’s-inn-road, London, “I in 
the construction of cartridge cases for breech-loading fire-arms.” 

593. HENRY HARBURG, Hatton-garden, London, ‘‘ Improvements in musical 
boxes. 

595, WILLIAM Ropert LAK, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved method of constructing ships and other vessels for 
carrying liquid ‘oes.”—A communication from William Charlton 
Hibbard, West Roxbury, Massachusetts, U.S. 

596. JAMES CHEETHAM, Chadderton, L hi bed its in the 
form and manner of winding yarns, whether single or * multiple, for con- 
venience of carriage, and for facility in unwinding in the after pro- 


597. JOHN ALEXANDER FORBES Aang Hereford, and THOMAS CALLENDER 

HINDE, a in fu and in the 
— of fuel for melting ak and for other purposes where high 
uired.” 


peratures are 
508. ¢ ‘Guonan ppontny men Wolverhampton, Staffordshire, “Improvements 
in coating iron or steel with copper or brass or other ‘” of bE. ma 
599. JoHN THOMAS HADEN RICHARDSON, Tutbury, “An 
improved method of cutting flint-glass, such as is * for wines, goblets, 
tumblers, or other table glass, or for lamp or other glasses of a circular or 
oval shape, and in a; to be employed therefor.” 








and the homogeneity of metals. ’—A communication from Ernest 
= and Georges Jean Bertin, Faubourg St. Martin, Paris.—5th 
March, 1869. 

713. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “A 
new sort of — and anew and improved process for manufacturing 
the same.” tion from te Vidal, Rue St. Sauveur, 
Paris. —9h 2 Mak 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 
. SO TANSLEY, Bedford, ‘‘ Mounting of safes, &c.”—2nd March, 








104. — FRANKLIN SCHOONMAKER, South Dbuildi Chan- 
cery-lane, London, “ Dredging and elevating machinery.’ "= 8th March, 


1866. 
763, JULIEN FRANOOIS BELLEVILLE, Rue d’Orleans Batignoles, Paris, 
* Springs.” —14th March, 1866, 
782, THOMAS BaiGGs, jun., Manchester, ‘‘ Waterproof and other fabrics.”— 
M 866 





1866. 
732. GEORGE PHILLIPS, Offord-road, Barnsbury-road, London, “Purple and 
blue colouring matters.” —10th March, 1866. 
788. ALTHAM PILLING, Anvil-street, Blackburn, Lancashire, ‘‘ Sewing 





600, JOSEPH TOWNSEND, Glasgow, Lanarkshire, N.B., “Impr ts in 
extracting and in refining oils and other products from mineral and other 
materials containing carbon and hydrogen, and in apparatus therefor.” 

601. ERNEST FLACK, Cheapside, London, ‘‘Jmproved apparatus for distri- 
buting liquids in a state of spray.”—A communication from the Company 
or Society du Rafraichesseur, Paris. 

602. JOHN REAP and WILLIAM HENRY MICHELMORE, Borough- » South- 
wark, Surrey, “ Improvements in spring hinges.” 

603. CHARLES MARKHAM, Brimington, Derbyshire, “Improvements in 
steam and other boilers.” 

. WILLIAM ANTHONY HERRING, Chertsey Foundry, Chertsey, Surrey, 
“ Improvements in pumps.” 

605. CHARLES WILLIAMS, Sandy-hill-road, Plumstead, Kent, ‘‘ Improve- 
ments in apparatus for obtaining motive power.”—: Fe 1869. 

606 JAMES ADAMS, Arlington-street, Sadler's Wells, London, “ Improve- 
ments in the means of communicating and signalling between passengers, 
guards, and drivers of railway trains.” 

608. JosEPH RODNEY CROSKEY, King William-street, ‘“‘ Improvements in 
looms for weaving.” 

‘ 609. RICHARD PYNE, eaghectne, Strand, London, “An improved 
railway buffer c: 

610. JOHN HENRY TOuneom, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for measuring raw silk.”—A communication 
from Geraud Dechamp, Paris. 

612. THOMAS SCHOENBERGER BLAIR, Tavistock Hotel, Covent-garden, 

don, ‘‘Improvements in the means and apparatus or machinery for 
fees ro | the mixture of molten cast iron with solid oxides and other 


613. Eowane CHAPMAN, Green Dykes Mills, Egremont, Cumberland, “ Im- 
provements in carding engines for flax, hemp, tow, jute, wool, and other 
fibrous substances.” 

614. THOMAS ATKINSON, Bradford, Yorkshire, “ Improvements in means 
and apparatus for lighting domestic and other ‘fires.” 

615. RICHARD STUART NORRIS, Liverpool, ‘‘An improved method of 

getting coal, and for the machinery or 7 connected therewit 

618. Guones JAMES SNELUS, Dowlais, organshire, “An improved 
mode of and means for reducing iron ores.” 

617. LORENZO GEORGE Lysons, Meadow Bank Cutts, Aberdeen, « Improve- 
ments in apparatus for signalling from the marker’s butt and firing party 
respectively, in rifle, carbine, or artillery practice.”—27th February, 1869. 

618. PIERRE STANISLAS REGNAULD, Paris, ‘‘An improved mode of and 
apparatus for fixing the lid and the bottom of tin canisters, preserve, or 
other boxes to the body of them.” 

619. JOSEPH LADLEY, Leeds, Yorkshire, ‘‘ Improvements in machinery or 

apparatus for spinning and twisting wool or other fibrous substances.” 

620. ROBERT JAMES GOODBODY, Charlville-square, Tullamore, King’s 

County, Ireland, and RICHARD EDWARD DONOVAN, Ashgrove House, 
Upper Rathmines, Dublin, Ireland, “ Improvements in treating tobacco, 
and in apparatus — for that purpose.’ 

621. Jesse Rust, Lambeth, Surrey, “A new or improved composition 
specially applicable for use for pictorial and decorative purposes. 

622. WILLIAM EDWARD GEDGE, Wellington- street, Strand, London, “ Im- 
provements in breech-loading fire-arms and in cartridges.”—A communi- 
cation from Georges Le Baron, Caen, Calvados, France. 

624. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, ‘‘ Improvements 
in metallic cartridges, and in the methods of manufacturing the same.”— 
A -aeeemeenaee from Burkley Benjamin Hotchkiss, Rue Gaillon, 


626. DAvip DAVrgs, Viaduct Works, Crumlin, near Newport, Monmouth- 
a in apparatus for getting coal, stone, slate, or 


628. JONAH Ayer <p City Flour pw Upper Thames-street, London, ‘ Im- 


cob. ALFRED HENRY HONEGGER, Tinping treet, Ardwick, Manchester, “A 
ag A and improved — be copy a a t as gets : 

630. BARTHOLOMEW CHARLTON CRAWFORD, N tl -Tyne, “ Im- 
provements in steam boilers or eee ¥ 








= ee ee bp ee St. "Stephen’s-crescent, ety np ma 
——o “ Tmpr in 
ratus employed therein.”—1st March, 1869. sch Sc anegpaaetanaaaal 
633, WILLIAM OLLEY, Enfield, Middlesex, “I ts in circular 


saw benches, a part of which improvements applicable to other 


636. i. HALL, Staines-road, Hounslow Heath, Middlesex, “Improve- 
637. Sor — —— and P: F 
O8EPH TOWNSEND ETER FORBES, Glasgow, Lanarkshire, N.B. 
** Improvements in refining or purifying oils and fats.” “1 
638, JOSEPH Woops, = HAMPSON, aan Fish, and Grorce Fisu, 
jin construction and’ work: of 
temples and rollers he ‘winding the cloth na other rollers to be in 
sk", looms for weaving.” — 2nd March, 1869. 
Be mpc CLARK, Baker-street, Portman-square, London, “ Improve- | 3394. 
for clipping or shearing horses and other animals. 
al. Pm Fumento ALBERT Garry, Accrington, - a coed certain pro- 
cess or processes for obtaining the colouring matter of madder and another 
onan product.” 
642. JAmEs Cooke and GEORGE HBBERT, Richmond, Yorkshire, “ A circu- 
heat motive-power engine.” 











866. 
$25. Percy GRAHAM BUCHANAN Ng apapenaag Elswick, Newcastle-on- 
** Pillar cranes.”—20th March, 1866. 

843. SAMUEL CHATWOOD, Bolton, Lancashire, JOHN STURGEON, Leeds, 
Yorkshire, and THOMAS STURGEON, Euston-road, London, “ Indicating 
ats oy the distance run and direction of a ship or vessel, &c.”—21s¢ 

1 


744. THOMAS ADAM erg orn and Edinburgh, N.B., “ Devices 
for boring tools.” —12th March, 1 

769, GrorGE MOKENZIB, aa, Lanarkshire, N.B., “ Illuminating gas.” 
—1l5th March, 1866. 

789. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Breech-loading 

fire-arms.”—16th March, 1*66. 

824. THOMAS NESHAM KIRKHAM, West Brompton, London, VERNON 
FRANCIS ENsOM, Highgate, Middlesex, and HIikAM BROOK, Bucklersbury, 
London, “Scouring, washing, bleaching, dyeing, and drying fibrous 
materials.” —20th March, 1866. 

865. THOMAS IRONMONGER, Wolverhampton, Staffordshire, ‘‘ Packing for 
packing pistons.”—23rd March, 1866. 

880. WILLIAM THOMAS ELEY, Gray's-inn-road, London, ‘‘ Central-fire breech- 
loading cartridges.”—24th March, 1866. 

758. LEONARD KABERRY, Rochdale, Lancashire, ‘Fibrous materials, 
commonly called slubbing, intermediate, and roving frames.”—13th March, 


1866. 

759. JOHN ELDER, Glasgow, Lanarkshire, N.B., “Boilers and engines of 
steamships.”—14th March, 1866. 

798. JOHN HEATON, Widnes, near re Lancashire, ‘‘ Conversion of 
cast iron into steel.”—17th March, 1 


Patents on which the Stamp Duty of £100 has been Paid. 

648. JouN THOMAS CALOW, Staveley, Derbyshire, ‘‘An improved safety 
apparatus _—— to cages or hoists used in mining or lifting machines.” 

—10th March, 

=. ag Seanaeer ‘COURTAULD, Braintree, Essex, ‘‘ Power looms.”"—17th 

647. JEAN a GABRIEL "MARIE FREDERIC PIRET, Boulevart St. 
Martin, Paris, ‘‘ Lubricating apparatus.’ "10th March, 1862. 

“. a | BARBER, Stockport, Cheshire, “ Manufacture of hats.”"—17th 


$24. THEOPHILE GUIBAL, Rue des Groseillers, Mons, Belgium, “ Venti- 
lators.”"—25th March, 1862. 

671. WILLIAM CoNYEHS, Leeds Bridge, Leeds, Yorkshire, “ Currying 
leather.” —12th March, 1862. 

810. THomMas WHITE, Birmingham, “Ornamentation of nut crackers and 
lobster crackers.” —24th March, 1862. 


Notices of Intention to Proceed with Patents. 

3342, BRYAN JOHNSON, Chester, ‘‘New or improved torsion springs.”—A 
communication from Joseph Ellicott Holmes, New York, U.S 

3343. GEORGE FRANCIS MORANT, Frenchay, Gloucestershire, “Improvements 
in cases for packing game."—3rd November, 1868. 

3349. EpwakD THOMAS HUGHES, Chancery-lane, London, “ Improvements 
in the manufacture of furred threads and furred fabrics, and in the ma- 
chinery or apparatus connected therewith.”—A communication from 
Frangois Vouiilon, Louviers, France. 

3350. Isaac Hott, WILLIAM HOLT, JAMES HOLT, and JosEPH MAUDE, 
Bolton, L “5 in machinery for spinning and doubling 
fibrous ials.”—4th Novemb , 1868. 

3355. HENRY JEWITT, Kentish Town, London, ‘‘ Improvements in slabs or 
blocks for en | toy houses and other buildings.".—A communication 
from William W. Rose, New York, U.S. 

3357. RICHARD CooK, H Hathersage, near Sheffield, Derbyshire, ‘‘ Improve- 
ments in the manufacture of bobbins, spools, wharles, and tubes employed 
in spinning and twisting wool, worsted, cotton, silk, flax, or other fibrous 
substances. 

= an CLARK, Kendal, Westmoreland, ‘‘ Improvements in machinery 

ratus for turning, boring, cutting, and shaping wood for bobbins 
ilar articles 

ssél. ALEXANDER REID, Arbroath, Forfarshire, ms ee “ Improvements in 
mach: or — for rolling tobacco.” hss. 

3369, THOMAS Lucas, Barnes, Surrey, and THOMAS mas beau Lucas, Bromley, 
Kent, “‘An improved method of fastening railway and other carriage 
doors.” —6th November, 1868. 

“—. JOHN COCPE HApDDAN, Vincent-square, Westminster, ‘‘ Improvements 

cannon wads, and in cannon, and in the mounting of cannon on 


ae 
= JOHN LEWTHWAITE, Woburn-place, London, “ Improvements a 
for and working in rock, stone, or earth, 








i cee applicable oy A burning soabustnte . 
to uids, 

either alone or in combination with other fuel.” —10¢h November, ieee" 
3420. THOMAS VAUGHAN and EMILE Watreev, Vulcan Works, Middles- 
‘ees, Y Pp in screw bolts, and in the 
for securing the nuts wate themes” — 11th November, 1868. 


means = 
3441. WORDSWORTH DONISTHORPE, Trinity “9 
vcoal and miner, part eee of ot uinteh ioventien 
similar reciprocating 


Ded 

3442. GuoRGE Preston WHITs, Femtotetm, “ cupeevenants » the con- 
struction of screw piles, posts, and 

3450. JOHN STEPHENS, Ryder-strect, St. James's, rr “ Trmprovements in 
apparatus applicable to carriage wheels to facilitate the draft.” 

3456. ANTOINE JULIEN DEBLON, Five-les-Lille, Nord, France, “An im- 
proved expansive cond and rotary steam 

3457. CHARI ES Jones, Ealing, Middlesex, “ Improvements in the treatment 
of sewage.” —13th November, 1868. 

3458. WILLIAM NEWZAM NICHOLSON, Trent Ironworks, Newark, Notting- 
ham, “ Improvements in haymaking machines. 

3470. JouN CAMERON MACDONALD, Waddon, near Croydon, Surrey, and 
JOSEPH CALVERLEY, Albany-road, Camberwell, Surrey, “‘ Improvements 
in the manufacture of stereotype prin surfaces, and in machinery for 
printing and receiving sheets of —— as they come from the printing 
machine, and also for cutting into sheets rolls of paper.” 

3471. Henky AITKeN, Falkirk, Stirling, N.B., “Improvements in treating 
iron ores or ironstones. "—i 4th November, 1868. 

3482. Epwarp Hoe, Gateshead, Durham, “I hi for 
straightening and planishing rolled iron. 816th “November, ¥ 

3438. JoHN JONES, Chesnut House, Si — and Lines Parker 
BIppER, jun., Hillfield, Mitcham, Surrey, “ in app 
for breaking down coal, slate, stone, and other Natorahe™ 

3199. CHARLEs RICHARDSON, 7 London, “Improvements 
in looms for weaving. "lth November, 

3517. WILLIAM AVERY and ALBERT La Redditch, Worcestershire, 

‘« Improvements in needle-cases.”—19th M 

3527. ANTON LeYKAUF, Nuremberg, Bavaria, ‘* The manufacture of anew 
or improved colouring matter.”—2z0th November, 1868. 

5539. CHARLES DENTON ABEL, South buildi Chancery- lane, 
London, ‘‘ A combined tobacco pouch and cigarette former.” —A communi- 
cation from Felix Mazet, Marseilles, France. 

3542. JOHN Sims, Trinity-street, Liverpool-road, London, ‘‘ Improvements in 
the manufacture and yk of applying ornaments to woven and felted 
fabrics.” — 2ist November, | 

3567. JOHN HENRY JOHNSON, —— 's-inn-fields, London, ‘‘ Improvements 
in safety tackle for raising and lowering heavy weights.”—A communi- 
cation from Benjamin Bellair, Paris.—24th November, 1868. 

3602. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An im- 
proved preparation or compound for sizing and dressing threads and 
fabrics.”—A communication from Pierre Joseph Alexis Mandet, Boulevart 
St. Martin, Paris. 26¢h November, 1868. 

3642. ALEXANDER MELVILLE] CLARK, Chancery-lane, London, “ A new or 
improved material for the manufacture of tiles for roofing purposes."—A 
communication from Gaston Marcelin de Jean, Boulevart St. Martin, Paris. 
—30th November, 1868. 

3659. HENRY WILLIAM FULLER and Isaac WILLIAMS BARNUM, New York, 
U.S., “Improvements in tuck markers for sewing machines.”—lst 
December, 1568. 

3673. ALEXANDER MBLVILLB CLARK, Chancery-lane, London, “ Improve- 
ments in paving blocks or slabs of wood, and in the means of fixing the 
same.”—A communication — Alexander Trenaunay, Boulevart St. 
Martin. Paris. —?nd December, 

339. JAMES HOWARD, Bedford, rn Improvements in the construction of turn- 
wrest ploughs.”—-3rd February, 1869. 

486. FraaNK HOWARD COLLINS, Kensington Gardens, London, ‘‘ Improve- 
ments in the construction of the permanent way of railways." "A com- 
munication from Charles Howard Collins, New York, U.8.—17th February, 





“Se 














1869. 

545. GEORGE ALEXANDER FALL, Hoboken, New Jersey, U.S., “ Improve- 
ments in propelling vessels.” 

546. THOMAS SOCHOENBERGER ‘BLAIR, Tavistock Hotel, Covent-garden, 
London, ‘‘ Improvements in the manufacture of iron and steel.” —22nd 
February, 1869, 

559. JOSEPH BREEDEN, Birmingham, “‘ Improvements in taps or stopcocks,” 
— 23rd February, \869. 

591. WimLiam TH0oM4S ELEY, Gray's-inn-road, London, “ — oes in 
the construction of cartidge cases for breech-loading fire-arm: 

599. JOHN THOMAS HADEN RICHARDSON, Tutbury, Staffordshire, “An 
improved method of cutting flint glass, such as is used for wines, goblets, 
tumblers, or other table glass, or for lamp or other glasses of a circular 
or oval shape, and in apparatus to be employed therefor."—26th February, 


1869. 

638. JosepH Woops, JOHN Hampson, Levi Fisn, and Grorce FisH, 
Preston, Lancashire, ‘‘ Improvements in the construction and working of 
temples and rollers for a the cloth and other rollers to be used in 

power looms for weaving.”"—2nd March, 1869, 

611. FxEDERICK ALBExT GatTyY, Accrington, Lancashire, ‘‘A certain pro- 
cess or processes for obtaining the colouring matter of madder and another 
useful product.”—3rd March, 1869. 

713, HEN&I ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“Anew sort of — and a new and improved = for manufac- 
turing the same. ion from A Vidal, Rue St, 
Sauveur, Paris. —9th J Monk 1869. 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South 
ampton. buildings, Chancery-lane, London. 
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2263, 2s.; 2327, 6d.; 2328, 2s. 10d.; 2343, 1s.; 2357, 1s.; 2366, 2s. 6d.; 2377 
1s, 2d.; 2386, 1s. 4d.; 2387, 8d.; 2392, 8d.; 2304, 1s. Gd.; 2396, 1s, 4d; 2398, 
Js.; 2400, #d.; 2401, Is. 4d.; 2402, Is. 6d; 2406, 10d ; 2409, 10d.; 2421, 6d.; 
2423, 4d.; 2425, 4d.; 2427, 10d.; 2429, 1s. 2430, 10d.; 2434, 6d.; 2435, 4d; 
2436, 4d.; 2487, 4d.; ; 2438, 10d.; 2440, 8d.; 2441, 4d.; 2442, 4:1; 2444, ls. 6d.; 
2145, 4d.; 2447, 9,104. '; 2450, 1s. ‘sd. 2451, 4d.; 2452, 44.; 24538, 4d.; 
2454, 4d.; 2452, 4d.; 2462, 4d.; 2466, l0d.; 2408, 4d.; ’ 2470, 4d.; 2475, 4d. ; 
2477, 1s. ‘ad, ; 2479, 4d. ; 2489, 4d. 













All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts peter ond Tas 
ENGInEeRr, at the ofice of Her Majesty's Commissioners of Patents 
—_ 
Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2479. J. AnNnoup, Sheffield, “ Steam boilers.” —Dated 7th August, 1868. 

This invention ‘consists, principally, in inserting an hemispherical dish- 
shaped auxiliary water space in the fire box, and in connecting it to the top 
of the fire-box by means of tubes, by rivet or otherwise, so that a free cir- 
culation of water is established between the water space above.— Not proceeded 
with. 





— Ra Sranpen, Borough, London, ‘‘Muliitubular boilers.”—Dated 8th August, 


The Shject of this invention is to coanterbalance the pressure on the tube 
plates of multitubular boilers. The patentee forms the centre part of the 
top of the boiler (supposing it to be an upright boiler) with a head or dome 
of a cylindrical shape. The dome is not fixed to the flat top, but passes 
through a large hole or opening formed therein, and is so oan as to receive 
packing, which surrounds and encircles the dome, and allows it to have free 
play through the fixed top as expansion and ,contraction goes on.—Not pro- 
ceeded with. 

2185. A. V. Newrox, Chancery-lane, London, *‘ Sleam engine governor.”— 
Dated 8th August, 1868. 

The apparatus consists of a receiver fitted wtth a movable cover or elastic 
diaphragm, to which is connected a crutch, jointed to a throttle valve lever. 
The receiver is also provided with an outlet having an adjustable valve applied 
to it for regulating the escape of fluid that is forced into the receiver by a 
snpply pump, worked by the engine to be regulated. The supply. pump is 
double action, and its object is to supply fluid (through branch pipes fitted 
with | floating valves) to the reservoir in such quantity as to keep the cover or 
and thereby keep the throttle valve of the engine at a position 





artesian and other wells, to mining, and other purposes.” 
3392. WILLIAM CORDEN, —— a “Improvements in 
ssot, Nawron or glasses.” —7th 
te Witson, High n Holborn Lae “Improvements in sewing 


3400. Pati Exmve oe Wiss0cg, Rue Riche: » Paris, “ Improvements in 
treating lead ores.”—9th November, 1808. 2 <i 

3417. WILLIAM RIDDLE, Larkhall-lane, Pare, “Improvements in hooping 
bales or banding them with iron, and in ———— connected therewith, 
part of which invention is applicable to other purposes,” 


for controlling the speed of the engine, a regulated oe for the fluid from 
the receiver being at the same time kept open By this arrangement, should 
the speed of the engine exceed or fall short of the prescribed limit, the fluid 
will be forced into the receiver faster in the one case and slower in the,other 
than it escapes, by which means the cover of the receiver is caused to operate 
upon the throttle valve, and open or close this valve more or less.—Not pro- 
ceeded with. 


2497. A. V. Newron, Chancery-lane, London, “ Steam boilers.” — Dated 10th 








August, 1868. 
This invention consists in fitting a water tube outside the boiler; the tube 
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contains two floats connected to a double lever ; ee tae oe ee a 
fixed level one of the levers opens a valve to which the whistle is connected. 
2499 R. Rosmvson, Preston, “* Regulating speed.” —Dated \1th August, 1868. 
The patentee provides two shafts, which, for distinction, be called first 
and second motion shafts; these shafts are placed at s distances in 
parallel line with each other; upon each of these shafts is fixed a band 
pulley, in-each half of which a key passes, and is securely fastened thereto ; 
through one half is passed a right, and through the other a left-hand screw ; 
these are passed up the centre to the outer end of each shaft, and secured at 
the end by collar and plate free to revolve and enough to admit of 
change wheels where required. On the end journal of each shaft is fitted a 
tooth or worm wheel free to revolve; this wheel may be made round on the 
rim for convenience of turning by hand if required. A band is placed on the 
expanders of both the first motion shaft while closed, and over the second 
motion shaft while it is open; thus the speed of the second motion shaft wil) 
increased in velocity; then by gearing the second motion shaft with 





any y, any 
tion to the range or sizes of the expanders,—WNot proceeded with. 
2525. W. Payne, Balham, “ Steam cock "—Dated 12th August, 1868. 
According to this invention the barrel of the cock is provided with a 
branch inlet pipe communicating with the upper ch ; this chamber is 
formed with an open top, within which a screw-thread is cut to receive a 
screw-plug. A conical seat is cut in the chamber a short distance below 
the inlet for the reception of a valve, the diameter of which is less 
than that of the chamber, so as to leave an annular space between 
the two, and the ;upper surface of the valve is provided with a guiding- 
stem extending into a corresponding cavity or recess cut In the screw-plug or 
cap of the chamber, in order that the valve may be enabled to rise and fall 
within the chamber, the faces of the valve always maintaining the same plane. 
The lower surface of the valve is extended by a shoulder and terminated by a 
projection in line with the stem, reaching nearly to the centre of the bore for 
the plug. The plug is then formed tapering cylindrically at each end, but 
midway, where it i the chamber, a seg is cut away on each side 
of the cylinder, thus leaving corresponding openings or spaces when the plug 
is turned down by the handle to close the chamber, but when the handle is 
turned back the two remaining arcs of the plug fit the lateral portion of the 
bore; in this closed position of the cock the lower extremity of the valve de- 
scends into the space left in the plug by the removal of the segment, and the 
valve becomes securely seated ; but when the plug is opened the arc of the 
plug assumes a position transversely to the chamber, and rising upwards by 
its rotation, elevates its valve from its seat, and permits the flow of steam. 











Class 2.-TRANSPORT, 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2495. B. Hetiwaa, Greenock, “ Ship hs.” — Dated 10th August, 1868. 
This invention consists in the employment of tubes filled with liquid, which 

is acted upon by pressure from a cylinder. Piston rods are connected to index 

hands, both above and below the deck. The movement of the index hand is 
governed by the amount of pressure exerted on the fluid.—Wot proceeded 
with, 

2529. R. Sim, Naples, “‘ Preserving ships’ bottoms.”— Dated 12th August, 1868. 
This invention consists in employing a mixture of iodine and red iodine of 

mercury made into a paste or composition. 

2532, R. Saunpers, Croydon, “ Anchors.""—Dated 13th August, 1868. 

The shank is made in two parts, that next the crown end of a bar of iron with 

a slot in one end and a large orifice at the other. This orifice is circular at the 

top and gradually tapers towards the bottom, where the arms enter and work 

freely upon the inner rim of the collar, thereby obviating objectionable friction 
in the orifice. The cable end of the shank is composed of rubber or other 

elastic dises, and washers of iron alternately arranged in a metal frame, with a 

draw-bar passing through their centre, and these are securely held in uniform 

— by a strong nut or other reliable fastening on the end of the draw- 

ar, bearing on the top of a strong travelling plate. By means of this elastic 
part of the shank all sudden jerks are mitigated when bringing up, or riding 
at or weighing anchor, 


—_ 


Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

abrics, dc, 
2471. B. Hunt, Lincoln’s-inn, London, “ India-rubber Jabrics.”—Dated 7th 
August, 1868. 

Sheets of india-rubber are pierced or perforated all over with minute holes, 
the size, number, and distance apart being varied according to circum- 
stances, but they must be of sufficient size to allow of air and gases passing 
through, and to be plainly visible on holding the fabric up to the light, at the 
same time that they must be ey minute to prevent the passage of 
water excepting when pressure is applied. 

2475. J. Lircurinrip, Nottingham, *‘ Lace hi: 
1868. 

A twist lace machine of ordinary construction is employed with two warp 
threads toeach bobbin thread. The warp threads are carried in two warp bars, 
which have a movement given to themso that (when the jacks or stops do not 
operate to modify the action of the bars on the threads) the threads carried 
by one bar twist constantly each with its own bobbin thread, and the threads 
carried by the other bar traverse to-and-fro over three or other number of 
bobbins. In producing the pattern or finings all the jacks or stops are kept 
out ofaction. In producing the ground net the jacks or stops operate on both 
sets of warp threads, those threads which, as already mentioned, are by their 
warp bar carried only one gate or space, and are by the jack bar from time to 
time moved a second gate or space so as to make a crossing to another bobbin 
thread.— Not proceeded with. 

2477. G. Leacu, Leeds, ‘‘ Carding.”"—Dated 7th August, 1868. 

This invention relates, First, to an improved fixing, or bearing, or standard 
for the small card rollers of engines known as workers and strippers, whose 
office it is to take the fibres from and return them to the main cylinder. The 
object is to make the bearings easily adjustable both vertically and laterally, 
and thus to ensure their proper and efficient action, The axle of each 
worker and stripper is carried in a pair of bracket bearings, which are formed 
with stems screwed at their lower end, and passed through ring flanges on the 
sides of the framing. The stems are made fast to the framing by clamping 
nuts. Each bracket stem is dropped through a socket piece made fast to the 
framing by a clamping nut and steady pins. This socket piece is fitted at its 
opposite sides with set screws, by means of which the bracket stem may be adjusted 
so as to throw the worker or stripper, as the case may be, forward or backward, 
while by the clamping nuts their vertical adjustment is effected. The invention 
relates, Secondly, to an improved method of taking up the sliver as it comes 
off the doffer of the carding or scribbling engine, so as to form it into bats 
suitable for feeding to a second carding or scribbling engine. The sliver, as 
it is stripped in the usual way from the doffer, is taken up by and wound upon 
a drum or cylinder of the bat-forming machine. A skeleton drum is fitted 
with bars. At the extremities these bars carry anti-friction pulleys, round 
which are passed an endless band or bands. If an endway motion is given to 
this tubular bat while the supply of sliver to the rotating drum is continued, 
the sliver will be lapped helically thereon, and a continuous tube of even 
thickness will be formed. 

2515. J. Broan, London Bridge, “‘ Treating fibres." —Dated 12th August, 1868, 

This invention consists in constructing cast iron cylinders hollow, to admit 
steam therein, On the external part are steel pins, so that when the cylinders 
are put in motion the fibrous material is acted on by them. The steel pins 
are made with a cutting edge, or they may be pointed, so as to have the effect 
of dividing or separating the fibrous material. The apparatus for softening 
and converting the fibrous material, either animal, vegetable, or mineral, into 


"—Dated 7th August, 





Class 4.—AGRICULTURE: 
Including Agricultural sp a Implements, Flour 
2526, s A. Bucnouz, Shepherd's Bush, “ Hulling grain.” —Dated }2th August 


1868, 

According to this invention the hulling “machine consists of a cylindrical 
case fitted at its opposite sides with panels of wire gauze or pierced metal to 
facilitate ventilation within, and armed on its inner periphery at the parts not 
occupied by the panels, with sets of steel blades fixed radially in segmental 
groups. Within the cylindrical case is mounted a series of drums which are 
keyed upon a central rotating shaft. These drums are armed on their peri- 
pheries with blades made like those on the case of flat steel plates. The 
drums are cast with radial wings extending from the boss to the periphery, and 
holes are formed through the drums to allow of a down draught being created 
ani distributed through the case by the wings as the drums are rotated. The 
drums, instead of being enclosed as heretofore in cylindrical chambers, 
lave interposed between them horizontal rebated ring plates which form part 
of the case. The ring plates, and also the bottom plate of the case, are cast 
with annular flanged jections which are intended to receive steel blades re- 
bated at the back to fit the flanged projections. 


Class 5.—BUILDING,—None. 


Class 6,—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
2419. T. Hunt, Hammersmith, “‘ Breech-loaders.”—Daited 31st July, 1868. 

The gun barrel is made in two se s: one consists of so much of 
the breech end as will contain the charge and shot, the other is the 
remainder of the barrel. The outside of the firing chamber towards its 
rear end is screwed to fit into a pivot or trunnivn nut, the trunnions of which 
work in two check plates, one on each side, secured to the rear of the barrel 
and the stock; the object of the screw is to insert and release the front end of 
the firing chamber from the rear end of the barrel, and the trunnions enable 
the firing chamber, when so released, to partly revolve verticaliy, so that its 
open end may be elevated clear above the barrel sufficiently to enable the 
empty cartridge case to be removed and the gun reloaded. By aside pressure 
of the finger or thumb on the wing or projection attached to the front end of 
the firing chamber, the latter makes about one-third of a revolution, and 
the pitch of the screw is so made that the movement is sufficient to release or 
insert it from the barrel, after which the rear end of the firing chamber is de- 
pressed until it disengages the cartridge hammer, which being actuated by a 
spring, and having a projecting pin which enters the circular hole in the end 
of the firing chamber, strikes out the empty cartridge; the hammer is then 
withdrawn, a new charge put in, and the front end of the firing chamber in- 
serted into the guide cylinder, and by means of the screw effectually tightened 
up to prevent any escape of the explosive gases past the point of junction.— 
Not proceeded with. 

2468. T. W. Star.Leton, Regent-street, London, “‘ Breech-loaders.”—Dated 7th 
August, 1868. 

The striking bolt, together with the h which it, are 
inside the lock of the gun, thereby presenting no opening for the admission of 
dust or damp, and preventing the hammer from coming in contact with any 
external object. The striking and locking bolt instead of being hinged to the 
head of the hammer, as is the case in other rifles of this description, is 

ted independently of the h , the head of which enters a recess 
or notch at the end of the bolt. The bolt is thus capable of being shot back - 
wards and forwards in the top of the lock. The arm is cocked from below 
by means of a lever which forms the trigger guard.—Not proceeded with, 
2478. W. E. Newton, Chancery-lane, London, “ Fire-arms.”—Dated ‘th 
August, 1868. 

This invention consists, First, in the combination of a tubular magazine for 
containing a series of charges, with a sliding barrel, which is closed when 
drawn back in contact with the recoil shield to enclose a cartridge, and which 
is open to receive a cartridge when pushed forward from the recoil shield. 
Secondly, mechanism for elevating cartridges one by one from the maga- 
zine up to the line of the barrel in combination with the sliding barre by 
which such mechanism is operated. Thirdly, an arrangement of mechanism 
for cocking the hammer by the sliding forward of the barrel. Fourthly, a 
spring for drawing the barrel forward from the recoil shield in combination 
with catches for locking the barrel when the breech is drawn back in contact 
with the recoil shield. Fifthly, an arrang of hani for holding 
the cartridge in line with the barrel while the barrel is being drawn back to 
enclose it, and the lifter is being depressed. Sixthly, a means for preventing 
the trigger from being drawn back to fire the charge unless the barrel is in 
the right position and locked. 

2483. J. Kinx, Woolwich, “ Fortifications.”—Dated 8th August, 18°8, 

The shield is divided into a convenient number of cells or chambers so 
constructed and arranged that they can be readily filled or charged with 
water in order to offer increased resistance to projectiles. 

2534. J. M. Mrceanx, Connecticut, U.S., “ Fire-arms and cartridges.” —Dated 
13th August, 1868. 

To the side of a charging chamber a lever is fitted. A toothed quadrant 
in connection with the lever draws back the striker, which is held in that 
position by the trigger as usual. The cartridge case is fitted with a flanged 
base; a cap is placed in the centre; an indent is made in the cap for the 
fulminate to lodge in the crease. The powder is free to enter the cap, and the 
certainty of ignition is ensured by the base of the cap being smashed up. 





ones 7 a 











Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj tery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, ce. . 
2504. H. Moone, T. Moore, and G. Moore, Birmingham, ‘‘ Cornices, poles, 
éc.”—Dated ith August, 1868. ‘ 

Cornices are made with tablets or panels of glazed ware cemented to a wood 
back. Poles and rods are made of earthenware, tubular or solid.—Not pro- 
ceeded with. 

2470. G. W. Mappicx, Holloway, London, “‘ Forks and spoons.”—Dated 7th 
August, 1868. 

The patentee fits to the stem of the fork or spoon a slide, so that they can 
be used as one article, or they can be disconnected to be used separately.— Wot 
proceeded with. 

2482. B. Hunt, Lincoln’s-inn, London, “ Blind furniture,”—Dated 8th August, 
1868. 


This apparatus consists principally of a grooved pulley fixed on one end of 
the roller, and having a hollow projecting centre or box, in which is placed a 
spiral or coiled spring ; the inner end of this coiled spring is attached to the 
centre of the pulley, and the outer end thereof is attached to the plate or 
bracket, which carries the fixed pin or pivot on which the pulley is mounted 
and turns. Two small grooved pulleys placed a small distance apart are 
attached to the bracket below the roller pulley, and serve to guide and facilitate 
the working of the endless cord.—WNot proceeded with. 

2518. J. Witson, Salford, “ Blinds, sunshades, &c.”—Dated 12th August, 1868, 


This invention consists in the adaptation and employment of expanding and 
tracting arms, similar to lazy tongs for moving blinds out and in, and 





a pulp, is a vessel made sufficiently strong to admit of steam being int 
therein, for the purpose of acting on the fibrous material deposited in the 
vessel, The fibrous material is submitted to the action of caustic, soda, wood 
ash, and blue lias lime, concentrated with spirits of salts.— Not proceeded with, 
2522. J. Cuzaven, Nottingham, ‘ Metal-covering lace.”—Dated 12th August, 


The surface of the bobbin net or other fabric is dressed with a strongly 
adhesive materiel, upon which are prem smal! pieces of sheet metal, and 
to which they adhere as they fall.—Not proceeded with. 


2524, H. Waker, Bradford, “ Extracting burs from wool.”—Dated 12th 
August, 1868 


4 q 

The first steeps the wool ina bath of sulphuric acid and water, 
which varies in strength according to the class of wool under treatment. The 
wool is then passed through rollers, by preference fluted, to crash the burs and 
squeeze out the acid and water. It is then spread for” short time on the 
floor to cool, and to allow the air to act on it. It is then dried upon steam 
When perfectly dry it is “ willyed,” to knock out the 


wool,.”— Dated \2th August, 1863. 

A rake is enclosed in a washing vessel], and is mounted upon a ball or other 
joint carried by a lever or levers, an arm of which turns upon a centre and 
carries a balance weight. The vibratory motion is imparted to the rake by a 
crank.—WNot proceeded with. 

2535. B. Incuam, Bradford, ‘‘ Dyeing warps.” —Dated 13th August, 1868. 

This invention consists of a rec box or vessel to contain the dye 
liquor, having a roller at each end out of the vessel, to wind the fabric on 
and off from one to the other. The box is also 
rollers, to conduct the through the dye liquor.—Not proceeded with, 
Ae. 6 Eau cana e aco ar pia August, i868. 

vention consists in making healds wo distinct substances 
nese fap agtd stone A Seam susie, nmmieate ro es to 
so 


to fibrous 
% stave,—Not proceeded 9 exis 


fitted with one or more other 





making them self-supporting without the use of stays or pillars. 
2519. R. H. SovruaLt, and W. Hattam, Manchester, ‘* Boots and shoes.”— 
Dated \2th August, 1868. 
Guards for side gs are formed of soft leather; each guard is made in 
two parts or in one piece folded and tightly stretched to the side of the leather 
forming the upper of the boot, 


Class 8,—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, oe Gnd Svamrvatens a Fo 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

28. J. . “ .’—Dated 1st August, 1868. 
ao. 3. Gears, Pee Be Oo Steg oh grain of any kind suitable for 





any given class of animals and 
straw, or chaff, or other c'! 
paste with water, in which a little salt is dissolved. 
cakes or loaves, and baked. Or the paste be 
before being baked. This eeckicn tney 

e pone are 
kind of animal to be fed. 

2491. 8. Kenyor, Manchester, “ acid.” —Dated 10th August, 1868, 

A to patentee takes nitrous and sulphurous gases 
and enon + omg through a sp send oh weak sulphuric Be on as the pues — 
there! a sulphuric combined 
and high-pressure steam: —-Wot phadie oD, 

2492. F. Ls Rox, Commercial-road, London, ‘‘ Non-conducting compound.” — 


Dated 10th August, 
This composition isintended to be used as a substitute for mortar and cement 
in building or stopping-up buildings, The patentee takes 1 cwt, of brick clay ; 


it; he then mixes bran, chopped hay, or 

the mixture is then made intoa 

The paste is made into 
with ye st or barm 

is use when broken or 
mixed vary according to the 





70 1b. of powdered charcoal ; 28 Ib. cf sawdust; 28 Ib. of fuel ; 8Ib 
of cow hair; 8 1b. of cocoa-nut fibre; 21b. of flour, or other fermentable 
substance; 8 Ib. of the residues from the con ion of starch into sugar; 
80 Ib. <a a 36 lb. of cotton foot oil. a a a = 
placed in a vessel conpalning s dieting sapere, v c) set in motion. 
yp pctehe pence ao an —, je °? 
changed a fermenting submitted such a heat as cause 
the fermentation by which a homogeneous, self-adhesive substance is formed. 


2511. D. Hrux, J. Ricwanpson, G. N, Dock, C. G. Jounson, and W. FP. 
STERMAN, Stockton-on-Tees, *‘ Iron and steel.”—Dated 12th August 


1868. 
This invention consists in md Se ener» the refinin, 
of iron and steel. One class of composition is fi = as 
inous bodies eae ete free from 


same either singly or in combination. Class 2 is v 
more of the substances previously mentioned as entering into Class 1, and 
melting the same, either or in combination, together with scrap iron, 
for the purpose, into a mass which is more or less homogeneous. Class 3 is 
formed as follows;—Any natural iron ores, iron stones, or artificially- 
obtained ferruginous bodies having been melted and prepared as before 
described with reference to Classes 1 and 2, with or without the addition of 
scrap iron and siliceous matter, a compound is formed therewith, as follows: 
—One or more of the heavy metals—such, for instance, as lead or manganese, 
or any alloy, amalgam, oxide, or salt of such metals, alkalies, or alkaline 
salts, or any halloid body, or any mineral or minerals, or artificial body or 
bodies, or organic substances containing the same, or one or more of them, or 
the waste products from stills in which chlorine has been prepared, are 
charged, along with one or other of the ferruginous compounds before 
described, into any suitable furnace, vessel, or apparatus, and the whole 
melted together into a mass which is more or less homogeneove iter being 
sufficiently heated it is removed in any convenient mar. irom the furnace, 
vessel, or apparatus employed, and while still in a not state, or after being 
cooled, charged with pig iron in the refinery, or with refined plate or pig iron 
in the puddling furnace; or the same may be used as fettling for the puddling 
furnace, or in any furnace, vessel, or a in which the manufacture of 
iron or steel is conducted, the result i: either case being that the iron or steel 
is more or less purified, and the qualities of the same improved in a very high 
degree. 
2540. H. K. Yorx, Cardiff, “ Treating .”"— Dated 13th August, 1868. 
According to this invention the patentee reduces metal by means of teeth 
formed of short pieces of bar steel or iron, which are held at the ends in two 
discs mounted on an axis. The iron or metal to be reduced is presented 
(usually when hot) to the teeth by introducing it between two discs in a radial 
direction. The metal is inserted into a guide through, and is pressed 
forward towards the centre of the discs, so as to cause it to bear against the 
teeth by a plunger actuated by a hand lever; or tongs may be used to carry 
the metal forwards. 





Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, the Electro-Magnetic Apparatus 
Electrical Apparatus, Galvanic Batteries, 


2505. M. Gray, and F. Hawkins, Woolwich, “ Telegraph wires.” —Dated it 
August, 1868. : 
The wires are covered with a secondary or it may be a primary insulating 
coat of plastic compound, by employing pairs of pressing or squeezing 
rollers formed with several half-round ring grooves, placed side by side, and 
having as projections that separate the grooves, blunt edges or compressing 
rings. Between these rollers a number of wires are passed, to be coated, cor- 
responding with the number of grooves provided in the rollers; with the wires 
are passed in two ribbons or fillets of the compound rubber, one above and the 
other below the wires ; such ribbons being of a width suitable for covering all 
the wire or enclosing them in rubber. By the action of these rollers the rubber 
is pressed upon and around the wires, and caused effectually to coat the same 
without waste. 





Class 10,—MISCELLANEOUS. 
Including all patens not found under the preceding heads, 


2378. W. R. Laxe, Chancery-lane, “‘ Sewing machines."—Dated 29th July 

1868, 

This invention consists partly in the arrangement of a continuous shaft in 
combination with several discs, which produce the motion of the crochet 
needle and awl and the various other parts, in such a manner that an inde- 
pendent motion can be given both to the needle and to the awl, the discs 
being adjustable on the shaft, each independent of the others, so that a correct 
motion of the various parts in relation to each other is insured ; also in the 
arrang t of an ind dent oscillating needle-stock and an independent 
oscillating awl-stock, in combination with lever segments and toothed 
quadrants, Either of these instruments can be made to “ dwell,” or remain 
stationary at certain stages of its motion, as the nature of the work may 
require. Further, in the arrangement of an oscillating lever forming the 
bearing for the pivot of the needle-stock, in combination with a lever seg- 
ment and toothed quadrant, in such a manner that by the action of the 
oscillating lever a motion away from the stationary axis of the awl-stock is 
imparted to the needle-stock and needle without throwing the toothed 
quadrant out of gear with the lever segment; also in the arrangement of a 
locking lever in combination with the oscillating lever which carries the 
needle-stock ; also in the thread carrier, which receives a vibrating and a 
transversely sliding motion, in such a manner that the thread is looped round 
the hook of the needle without fail and with perfect regularity; also in the 
arrangement of a barb coverer, in such a manner that by the action of the 
said barb coverer the barb of the needle is covered at the proper intervals, 
thereby preventing the same from catching in the loops on its return strokes ; 
also in the arrangement of a loop guide in combination with the feeder and 
with the oscillating needle; in the arrangement of a spiral spring and stop 
working on the periphery of the awl-shield, and secured to the oscillating 
awl-stock, in such a manner that the said awl-shield is for the purpose of 
holding the spring close up to the material; also in arranging the needle and 
the needle-shield in such relation to each other that when the needle is in its 
outer position to draw the loop tight its hook or barb is entirely inside the 
shield, thereby holding the needle steady, and preventing the loop from 
getting out of the barb; further, in the arrangement of a rising and falling 
lever, and of a transversely oscillating lever in combination with the feeder ; 
also in the arrangement of an adjustable gauge ; further, in the arrangement 
of a stop motion. 

2379. A. V. Newrow, Chancery-lane, London, “‘ Polishing powder.”—Dated 
29th July, 1868. 

The powder, more or less coarse, which forms the subject of the present 
invention, is obtained from bauxite. The powder of bauxite, placed in a 
suitable vessel, is steeped in concentrated acid, and heated to a temperature 
of from 104 deg. Fah. to 122 deg. Fah. 
wm J. R. enema Clerkenwell, London, ‘‘ Telegraph cables.”—Dated 29th 

uly, 1868, 

In order to carry out the invention, the patentee casts zinc, or its alloy, 
after being rolled intoa “cake” or plate, which is cut into strips by means 
of a circular saw. The strips, after being annealed, are then drawn through a 
die, so as to jally reduce them, and any burrs or ragged edges produced 
by the drawing process are removed. The annealing and drawing processes 
are then repeated, the burrs being removed between each process, when 
necessary, until the bar of zinc, or its alloy, is reduced to the form of a wire 
of the size required. The wire is employed in the manufacture of telegraph 
cables.—Not proceeded with, 

2382. H. O. Rosinson, Glasgow, “ Dredger.”— Dated 29th July, 1868. 

This invention consists of a helical or spiral cutter placed in and revolving 
in a cylinder, and driven by ashaft or prime mover. Attached to the upper 
erid of the cylinder is a tube through which the dredged material, mixed 
with water, passes or is driven upwards, to assist which small screw pro- 
pellers are made to operate within the tube. The cylinder, with the spiral] 
cutter and tube, are p) in a floating vessel in an inclined position, and the 
spiral cutter is - against the bottom by drawing forwards the vessel in 
the usual way.—Not proceeded with.: 

2385. J. Wotstewnotme, Lancaster, ‘ Valves.”—Dated 30th July, 1868. 

This invention consists in constructing the valves for admitting steam toan 
engine cylinder, and for discharging the exhausted steam. The valves are 
cylindrical ; they cover and uncover the ports leading to the steam cylinder, 
and to each valve is cast asemi-cylindrical projection, which alternately covers 
and uncovers the exhaust ports. There is also a passage through the semi- 
cylindrical projection, to allow a portion of the exhausted steam to escape 
before the lip of the valve uncovers the exhaust port, thereby allowing the 
valve to complete its traverse. The valves are moved to and fro by an arm 
on the piston-rod acting on adjustable shoulders fixed to the valve —— 
By this arrangement the valves are placed near each end of the cylinder. 
The steam passages are reduced in length, and consequently steam is 

proceeded with. 


economised.— Wot 
Hants, “ Paper. ”— Dated 30th July, 1868. 





2388. C. H. Roncknen, Whitchurch, 
This invention consists,(First, in placing an endless cloth under 
work where the stuff enters upon it, and by this means retaining 
the stuff when it flows u: wire ; Secondly, suckers or ig are placed 
under side 


enters through the roller and d the end; Fourthly, 
1s canglayed 00 form the surface of the coutch rollers.—Not proceeded with. 
2390. T. H. Rosznts and B. C. Cnoss, Plymouth, ‘‘ Stopping carriages,” —~ 
Dated 20th July, 1868. 
The patentees fix each break-block to one end of a short lever, the opposite 
pm ek oy ag whem ee eee Ee Vent. 
the 


blocks below the bar, so that if for- 
wards, and the blocks are to the wheels, by reason of the of the 
horses being reduced, the are drawn down steps ; 

















A positive or negative 
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then immersed in Water. The image 
A cast can then be taken in 


oe ye rye by Selle and depressions. 
which can be used for printing. — Wot proceeded with, 
a, J. H. Jounson, Lincoln's-inn, “ Gas-flame spreader.” —Dated 30th July’ 
468, 
This invention consists of a thin metal plate, which may be made in the 


ae 
zi 
E 
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arms extending at opposite sides from the 


and having two curved fle: , 
plate, which elasp or grip the tip of the burner, and 
Th ed portion of the 


vertica! portions of the 


retain the thereon. e curved or arch plate is made 
sharp at its inner edge, and its outer edge has a V-shaped groove formed 
around it. The plate when applied to the burner is brought to a position 


directly above the usual slit in the tip, and is so adjusted that when the gas 
is ignited, all or nearly all the luminous portion of the flame will be above 
the upper edge of the plate. As the flame strikes the inclined sides of the 
plate it is spread or distended, while the air es from below the flame into 
the V-shaped channel, and through the latter to the centre of the flame, 
which is thus furnished with such a plentiful supply of oxygen as will insure 
a perfect combustion, and produce a flame of great brilliancy. 

2399. W. C, Frpuxs, Isle of Wight, “ Railway rolling stock.” — Dated 30th July, 

868, 


This invention consists of arrangements by which the main frame of a rail- 
way carriage is carried upon three independent trucks, each of which has 
one or more axles and pairs of wheels. The three trucks are connected 
together so as to be able to adjust themselves laterally to the curvatures of the 
rails, the axle of each truck being at the same time maintained in a line 
radial to the curve traversed, or nearly so. 

2400. C. D. Fox, Spring-gardens, ** Repairing rails.” —Dated 30th July, 1868. 

This invention relates to the manufacture of rails, wings, crossing-points, 
and other iron of the permanent way of railways from old rails or other iron, 
to the means of improving and repairing rails, and to the machinery to be 
employed for such purposes. These results are effected by the use and appli- 
cation of dies on rolls in the form of rings, in order that they may be easily 
removed and changed to forge rings of different kinds and patterns. When 
the discs are in hammers th:y are to be cut into segments, and are provided 
with an ordinary dovetail in order that they may also be changed. In 
operating on old rails they are cut into two or more lengths and made into a 
fagot or pile for the purpose of making new rails, and a plate of Low Moor 
iron is added to form the head, the whole being afterwards subjected to the 
action of rolls capable of rolling on four sides at once, whereby rails are 
produced without first rolling flats To ir bruised or broken rails weights 
and levers are brought to bear on the rolls to give the requisite pressure, so as 
to forge perfectly the bruised or broken part. The rail having been cut to its 
length by a circular saw, and its ends being the weakest parts, they are to be 
strengthened with steel or other suitable metal, in order that the fibres of the 
iron rail shall be prevented from spreading ; this is effected by placing them 
in a die the exact shape of the rail, such die being in two divisions, so that it 
may be opened and closed. The point of the rail is heated to a welding heat, 
and also the steel or other metal, when, both being placed in the die, the weld 
is instantly made by pressure. 

2401. W. T. Royruz, Manchester, “ Folding paper, d&c."—Dated 3ist July, 


1868. 

The object of this invention is to fold the paper into the form ready for its 
being made into pattern cards, and in order to accomplish this the paper 
must not only be folded backward and forward, but must at the same time 
be pressed or creased so as to allow it to retain the folds. According to this 
invention the patentee employs two pairs of jaws or clamps pressing and re- 
taining a length. Between these two pairs of jaws or clamps are blades 
mounted in a frame to which a reciprocating motion is imparted. The paper 
to be folded is wound in a roll and placed upon a creel; the end of the paper 
passing between rollers and also between the blades. On reciprocating motion 
being imparted to the blade it moves against the paper and causes it to be un - 
wound from the roll, and conveys it towards the jaws, the other blade moving 
out of its way to allow it to approach the jaws, which being opened permit 
the paper to be placed between them. The plate then retreats, leaving the 
fold of paper in the jaws. 

2408. G, D. Kirror and P. BrornEeRnoop, Clerkenwell, ‘‘ Cooling fluids.”— 
Dated 31st July, 1868. ° 

The object sought to be attained by this invention is to secure a grea 
length of run for the fluids, so that the matter to be cooled, heated, or tempered 
is kept for a long time exposed to the influence of the liquid which acts upon 
it, and at the same time to provide facilities for cleansing the tubes. The 
patentees provide.a number of tubes, and enclose each of them within another 
tube of larger diameter, the inner tubes being intended to receive the hot 
matter to be cooled, and the annular space between being intended to receive 
the water used for cooling. The double tubes are arranged in rows, tier above 
tier, and form communications. The wort or liquid to be cooled enters the 
first of the top inner tube, and circulates backwards, forwards, and down- 
wards through all the tubes in succession to the lowest row, whence after com- 
pleting its circulation it finally issues.—Not proceeded with. 


2409. H. Mouxe, Dorset, ‘‘ Feeding furnaces.”—Dated 3ist July, 1868. 

This invention consists of a grate (somewhat like an ordinary grate but 
with the bottom removed) fitted upon a water-tight reservoir or cistern of 
segmental form in cross section, and of a width corresponding with that of 
the grate. This cistern constitutes the hopper for receiving into the liquid 
matter which it contains, the coals, coke, shale, or other solid matter to be 
burned. The cistern or reservoir is conveniently made of cast iron with a 
flange at the back to allow of the attachment of the grate thereto, and {with 
ribs or corrugations to facilitate the traverse of the solid fuel through the 
cistern. In the line of the axis cf the curved cistern is mounted a swinging 

opeller formed of prongs, arranged all in the same plane and projecting 

rom a transverse shaft mounted in suitable bearings within and external of 
the cistern. The propeller is intended to sweep over the bottom of the cistern 
with coal; the propeller is first raised on its trunnions, and the coal being 
thrown in, the propeller is let down in rear of the charge, and being pressed 
upon it, the fuel will be caused to slide forward and rise to the required level 
in the grate. ‘This being effected, the upper surface of the fuel is ignited in 
the ordinary manner. Waste water is poured into the cistern upon or with the 
coals, and is kept up to a proper level in the cistern by additions thereto from 
time to time as it is evaporated. The coal or coke as it is pressed up into 
the fireplace by the movement of the propeller, will be coated and impregnated 
with the liquid, which, on coming in contact with the heat, will be reduced 
to its constituent gases, and being then consumed, will add to the intensity of 
the fire. As the fuel burns away the plunger is caused to press upward a fresh 
supply from below. 


> >  - egaan Sirand, London, “ Surgical instrument.”—Daied 3ist 
v, e 

The instrument consists of a metal disc, from the face of which projects a 
number of needles of equal length ; it is enclosed in a casing provided with 
a hollow stem, through which passes a spiral spring; the spring terminates in 
a handle, which projects from the end of the stem. The operation of the 
instrument is as follows :—Having removed the needle cover, the open end of 


will project the 
disc and needles forward, causing the latter to slightly phy ro skin 
wae me bige cry } Soa prepared oy be ready for the applica- 
i painted means 

of a feather or soft brush.— Not proceeded with. tog eaniamadiand 


2411. & W. Sxmineton, Somerset, “ Cutting up sugar.”—Dated 31st July, 


1868. 
The apparatus is 

driving shaft. Below this driving shaft-and poo scatah tp all Aen is hawk 
a knife fixed to a block working in guides having an up-and-down motion 
imparted to it. Below the knife, and “ns to it, is placed a second knife, 
also fitted to work in ves by means of a transverse plate passing through 
the knife block. This transverse plate works in ves in the standards, and 
has an inclined upper surface, which is received es y 
the knife block. In front of the standards, and at one end of the machine. 
is placed a tray mounted on a framing, upon which the “tittlers ” 
of sugar are placed, Beneath this tray is an endless chain passing round 
pulleys mounted near either end, which chain is provided with two or more 
fingers Erm upwards through a longitud slot in the bottom of the 
which, on the chain pulleys being rotated, move in the direction of the 

knives, carrying with them the loaf or loaves placed on the tray. 


the lower knife is in its lowest position, and the upper knife is raised, a 





4 af etendest 
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loaf of sugar is placed on the tray in it of a finger or feeder, its pro- 
jecting over the edge of the lower knife on which it rests. At each 
revolution of the driving shaft the upper knife descends, detac' a slice or 
dise from the of the loaf, the adv: by the finger the 
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Jateral taper of the file. The gri; 
thickness of the file by i pressure of 
a a en by a lever pressing upon a sliding 
in the stock, 
Mis. M. Menres and J. Reiwacn, Berlin,“ Cutting files."—Dated 3\st July, 
1 


In this machine the hammer or cutter is set on an axis, which oscillates so 
as tu cause the hammer to rise and fall by a tappet motion and cut the file, 
which travels underneath the cutter backwards and forwards so as to effect 
the cross or angular reversed cuts or grooves in the file. 

2415 G. Harvey, Birmingham, “ Collar holder.” — Dated 3\st July, 1868. 

This invention consists in constructing metallic holders of two parts, the 
back forming an open loop for passing over and riding on a button or stud ; it 
is secured on the back of gentlemen’s neckties, and may be or 
removed at pleasure by the loop at the back being passed over the stud or 
button of the shirt collar. The back loop is d toan front 
bar capable of receiving settings of precious stones or other ornamental 
devices by means of a hinge joint.—Not proceeded with. 

2416. A. TayLor, Birmingham, ‘‘ Brooch ."— Dated 3ist July, 1868. 

The p purp fining within a spring hook the brooch pin 
joint ; it passes down on the side of the free end of a guide bar, and press 
on the exterior of a spring hook which, — to the pressure, alows the 
free end of the pin to pass down, when the force of a spring in connection with 
the hook forces the hook outward until it is in contact with the guide bar, 
when the pin will be secured, To free the same the pin has again in like 
manner to be pressed against the guide bar and the curved end of the hook, 
which will yield and permit the end of the pin to be freed in order that the 
brooch may be d at the di ion of the user.—Not proceeded with, 
2417. J. Heaton, Derby, “‘ Treating cast iron.”—Dated 3\st July, 1868. 

The patentee claims the production of refined or of purified cast iron by 
the employment of nitrate of soda, or nitrate of potash, or mixtures of the 
same, either alone or in conjunction with a blast. 


2432. L. C. Barter, War Office, London, ‘‘ Drawing pens.” —Dated lst August, 
1868 


The set screw is formed with a head, divided into radial spaces, with 
numbers thereon, after the manner of a scale. A cut on the upper blade 
close to the screw head forms a medial line with the centre of the pen, by 
which means the position of the screw, and its divisions in relation to the fixed 
medial line. will always serve to indicate the space between the points of the 
blades, so that the exact fineness or thickness of line can be drawn. 


2433. G. N. Snore, Dorset, ‘‘ Railway breaks.’’— Dated 1st August, 1868. 

In order to increase the hold of the break block upon the wheel, and also of 
the wheel upon the rail, and also to prolong the time upon the wheel, and also 
of the wheel upon the rail, and also to prolong the time during which a break 
block will last, the patentee places in the face of the wooden break block 
nails, screws, pins, bolts, or pieces of metal, by preference of chilled cast iron 
or steel. When the heads, ends, or tops of these nails are brought into con- 
tact with the tire of the wheel, they give to ita slightly roughened surface, 
thereby increasing the hold ot the break block upon the wheel, and also of 
the wheel upon the rail or block. 
2463. A. M. Crarx, Chancery-lane, “ Scissors. 

This invention consists in jointing the tangs or legs of scissors, so that the 
bows may be folded against the blades, to enable them being carried in the 
pocket without danger. 

2467, W. M. Moone, Dublin, “ Paper holders." —Dated August, 1868. 

According to this invention two boards of ‘wood are connected by flexible 
hinged joints. The two boards are he'd firmly but elastically together by 
being nipped between a pair of laths or strips of wood or other suitable stout 
material,such laths being held together by india-rubber or othersuitable springs 
applied to their extremities: a ridge or projection is formed near one edge of 
both the boards to prevent the laths from being id lly disengaged from 
or slipped entirely off the boards. When these laths are brought irto a dia- 
gonal position, so as to pass across the joints in one of the boards, the entire 
surface of that board will be maintained flat against the documents, effectually 
covering or protecting them, and securing them in their places, but by 
moving the laths along the boards, so as to leave one or other of the joints free, 
then the corresponding parts of the jointed board may be folded or turned 
down, so as to expose any desired portion of the d t or (if the d 
is provided with a wide margin) to expose the whole of the writing on one 
side, the margin alone being concealed and held between the boards. 

2418, J. Heaton, Derby, “‘ Producing steel.” — Dated July 31st, 1868. 

This invention relates to the production of steel, and consists in the em- 
ployment for such purpose of the purified or refined pig or cast iron, or the 
combination of iron and carbon, such as results from the action of nitrate of 
soda or nitrate of potash upon cast iron when in a molten state, either alone 
or in conjunction with a blast and contained in a converter, together with 
metallic iron, such as sponge, scrap, bar, or other form of metallic or malle- 
able iron. 


2422, J. A. McKean, Paris, ‘‘ Eyelet machinery.” —Dated August \st, 1868." 

This invention consists chiefly in the peculiar bination of dies, punches, 
and cutters, whereby the several operations which each eyelet has to undergo 
are performed simultaneously in different sections of the machine, so that 
any desired number of eyelets may be finished in the same time that would 
be required to produce one single eyelet. Reciprocating punches are ar- 
ranged in combination with rotating cylinders, perforated with series of holes 
to give the eyelets the required form in the successive stages of their manu- 
facture. The eyelets are produced from strips or sheets of brass or other 
metal, and each strip is first subjected to the action of one series of dies and 
punches, and is then passed under the next series, and so on till brovght to 
the required form, while at the same time fresh strips introduced between the 
first set of dies and punches follow the strip first introduced. Each strip as is 

asses from the last series of dies is brought into contact with a cutting 
cylinder which removes the ends of the eyelets. The strips are annealed be 
tween the successive operations. 
2430. S Piimsoxw, Sheffield, ‘‘ Loading coals.”—Dated August 1st, 1868. 

This invention is chiefly applicable for transferring coals from railway 
trucks into barges. A shoot is provided sufficiently wide to receive the con- 
tents of two or more railway trucks to be unloaded at thesame time. This is 
effected by bringing each truck over an aperture above the shoot, into which 
the coals are emptied from the bottom of the truck. At the lower end of the 
inclined shoot are hinged flaps, which are provided with raised sides, and sup- 
ported in a horizontal position by chains and pulleys, by the aid of which the 
hinged flaps may be inclined at any angle to the shoot desired. A wedge- 
shaped central division is placed near the lower end of the shoot to guide the 
coal on to the faps Two or more hinged doors or gratings are suspended in 
the inclined shoot (between the aperture through which the coals are received 
and the flaps) for the purpose of checking the coal in its descent. 
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BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 


In the more decorative branches of brassfoundry sconces for 
musical instruments afford abundant scope for the display of fine 
art, of which the leading manufacturers in Birmingham have not 
failed to take advantage. This is also the case, more largely, 
perhaps, in metal-mounted decorated furniture, such as elaborate 
mouldings, ornamental handles, escutcheons, leafage, and metal 
terminations, associated with buhl and marqueterie in tables, 
cabinets, and clocks, in which the prod here late the 
works of Gouthiére, the eminent French artist in metal, after 
whose name this description of brassfoundry is called. 

Bell furniture, picture rods, and other wares of kindred cha- 
racter afford employment to a large section of the wor 
and since the introduction of the penny postage, the man 
of brass letter-balances has grown into an important department 
of industry. Some years ago a Birmingham metal-founder received 
rather a curious order from the South Coast of Africa. It was for 
two brass Jak one to —* my Bie =" 

” two potentates of savage tri w. i 
their lifetime desired these coffins to be used now as uae 
chests and hereafter as their sarcophagi. The manufacturer thus 
describes them:—Each coffin was 6ft. 10in. » aft, and 
2ft. 3in. in extreme width. They were polish and 
ri pest SO aie conenets, Sad Dak eevee handles. 


oo th em Seniee Oe ene cae, bab the 
coffin, two being attached to the interior and two 
When the coffins reached 








singular feature was troduction of four padlocks to each 
to the exterior. 


their destination the monarchs deemed 





use than mere treasure-chests. 
oratories or devotional cells, in w 
spiritual exerci locked themselves. Each 
600 and their cost was, of course, very con- 


The brass trade is subjected to great fluctuations in the price of 
of which is afforded by the following 
an elahorate table of statistics prepared by Mr. 
Aitkin:—In 1806 tough cake copper was £138 5s. per ton; in 1816, 
£98 per ton; in 1826, £123 per ton; in 1843, £30 per ton; in 1854, 
ton; and in 1865, perton. These remarkable changes 
ate due chiefly to the speculative character of the metal 
with the comparatively limited number of 
— in = country, Ls have long exercised a degree of 
mon in regulation of prices. 
ousiderable anxiety prevails in Birmingham just now with 
condition of the gun trade, and the in- 
creasing rivalry to which the manufacturers of military small-arms 
are subjected on of the Government establishment at 
Enfield. As the whole question a national as well as a 
local interest, and is likely to be prominently discussed both by 
Parliament and the press, I propose to state concisely the exact 
position of affairs as viewed from a Birmingham stand-point. 
From the nature of the industry, the military gun trade has 
always been liable to great fluctuations; but it is questionable 
whether a di ion more discouraging the present was ever 
experienced by the Birmingham gunsmiths. The workpeople are 
being turned away by scores and hundreds, while the remainder 


A 


are, in many cases, bei put to short time. It unfortunately 
happens that the “ birding” and “‘ sporting” branches of the trade 
are equally with the ‘‘ military” branch, a coincidence 


which rarely occurs. It is not however the actual depression which 
is creating so much alarm in Birmingham as the prospects of the 
trade if, as ,is threatened, Government contracts are transferred 
entirely to Enfield. Public feeling on the subject has been aggra- 
vated during the past few days by the circumstance that the Enfield 
authorities, not content with monopolising the requirements of the 
War-office, have just secured a large contract for the Indian 
Government, handing over an inconsiderable moiety to the trade 
of Birmingham. The order is for 40,000 small-arms, of which 
Enfield is to execute 30,000, and Birmingham the remaining 10,000. 
It is juetly argued here that the principle upon which a Govern- 
ment factory, supported by the national purse, competes with 
private interprise, is unsound. The manufacture of guns is 
certainly a special case. It would both be unwise and unsafe for 
the Government to depend on any one source of supply in such a 
matter as military arms, and the provision of a State factory, both 
as a check on the “‘ possible vagaries of private trade,” and as an 
aid in times of urgent necessity, is most essential. Beyond this, 
however, the Government establishment ought not to go. The 
nation is as much dependent on the private enterprise of 
Birmingham gunsmiths as on the royal establishment at Enfield; 
and in case of war the energies of both would be taxed to the 
uttermost. Enfield is all very well in times of peace, but as a local 
writer aptly puts it, “Suppose the breaking out of war, and a 
resolution—certain to be arrived at—to adopt the Martini-Henry 
rifle. Where would Enfield be then? But for the help of the 
private trade, our troops must go into the field half armed.” 
Nobody in Birmingham—not even the deputation who waited re- 
cently on Mr. Bright—wishes to see the Enfield Factory abolished ; 
but there is a prevailing opinion that the establishment has out- 
grown the idea of its original promoters, and ought to be con- 
siderably reduced. Indeed, unless some step is taken in this 
direction the probability is that the efficient staff of skilled gun- 
smiths in Birmingham will be partially dispersed. 

It may be useful to recal briefly the circumstances under which 
the Enfield Factory was established, and the action taken in con- 
sequence by the gunmakers of Birmingham. In 1853 the attention 
of the English Government was called to the improvements in the 
manufacture of guns in America, and especially to the introduction 
of machinery into the trade by enterprising gunsmiths in the 
Northern States. A commission, of which Mr. Whitworth and 
Mr. George Wallis—then of the Birmingham School of Art—were 
at the head, had in the summer of that year visited the United 
States Government Arms’ Factory, at Springfield, and this report 
of its excellences and its national advantages induced the English 
Government to establish one on a similar plan at Enfield. The 
committee appointed by the House of Commons to carry out this 
resolution recommended, in deference to the views expressed by 
Mr. Newdegate, Mr. Muntz, and other local representatives, that 
Government should not enter into competition as manufacturers 
with the private trade of the country, but that the proposed factory 
should be established and conducted only on a modified scale. At 
this juncture the Crimean War broke out, and, regardless of the 
recommendation, the Enfield Factory wasestablished ona much larger 
scale than had ever been contemplated by the committee or the 
Government. A second commission was despatched to America, 
with the view of ascertaining all the latest improvements in gun- 
making in operation there. The factory at Enfield was commenced 
in January, 1854, and completed March, 1858, at a total cost of 
£352,583. In the first instance the producing power was 2000 guns 
per week, but this rate has fluctuated each succeeding year. 

The establishment of so extensive a factory by the Government 
excited deep interest and some alarm in Birmingham ; and in order 
to enable the town to compete with Entield, as well as with in- 
creasing continental rivals, the Small Arms Company was esta- 
blished on the Joint Stock principle. This factory is situated at 
Small Heath, on the Great Western line, and occupies, with 
wharves, sidings, &c., a total area of twenty-sixacres. The factory is 
replete with Ryder’s forging machines, American drops, steam 
hammers, &c.; and all the latest appliances for the manufacture 
of small-arms on the “interchangeable” system are in successful 
operation here. It should be added that the promoters of this 
factory received considerate aid from the Government in the way 
of suggestion, and the loan of models, gauges, Xc. 

The rival establishments of Small Heath and Enfield have since 
that time been trying to outbid each other in the production of 
military small-arms. On the question of excellence in prodaction 
the competitors are about ; but as regards economy, the result 
of the last few years’ experience shows Birmingham to be in ad- 
vance, The balance sheet of the Enfield establishment is keenly 
criticised from year to year in Birmingham. Fault is found with the 
estimated amounts for depreciation of machinery, buildings, and 
tools, and also with the rate of interest (3} per cent.) allowed for 
invested capital; and yet withal Birmingham is able to turn out 

ual guns at a lower price and with an additional margin for profit. 
The official estimate of the cost for the ‘‘conversion” of guns at 
Enfield is 205d., but this does not include adequate allowance for 
depreciation, &c., and when the latter is reckoned, the actual price 
would be 228d. The latter price, which in reality the nation is 
paying, is considerably higher than that now being charged by the 
gunsmiths of Birmingham. 

Mr. Bright informed the deputation of gunmakers the other day, 
that the abolition of Enfield was impossible; that its reduction was 
impolitic; and that the utmost concession they need expect from 
Government was a promise not to extend further its operations. 
Under these circumstances the condition of the gun trade is serious. 
There are in Birmingham not less than 8000 gunsmiths, half of 
whom are material makers, and the remainder ‘‘setters up.” For 
this large staff of skilled workmen there isnot at this moment more 
than half employment; and with the present Enfield monopoly 
there does not seem any prospect of improvement. Birmingham 
has long had to fight against the cheap d-labour of Liége, but 
now a more powerful foe has appeared within our own coasts. 
The question for Government todecide is, whether the Birmingham 
gunsmiths shall be dispersed—driven perhaps to the Continent or 
America—or whether a modification of the Enfield Factory 
operations sufficient employment shall be afforded to the gun- 
smiths de) it on enterprise to ensure a retention of 
their services against the hour of need. 
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( From our own Correspondent. ) 


SLIGHT IMPROVEMENT IN THE FINISHED Inon TraDE— The kind 
most in Demand in the Markets ~Pia Iron: Increase of Make : 
Variation in Prices; Furnaces in Blast—Low PRICES OF 
FrintsHed [Ron : WAGES AND THE PRELIMINARY MeeEtinc : Dts- 
TRESS AMONGST THE OPFRATIVES: BIRMINGHAM GUNSMITHS : 
Their Case Before Government: Probable Result—Tue Harp- 
WARE BRANCHES: Quie-—RatLway WorK ACTIVE: FAILURE IN 
WoLveRuaAMPTON : Pit FLOODED: Serious Accident—PuMPING 
IN THE TrpToN Coat Basiy. 


THE iron trade of this part of the kingdom must be reported as 
slightly improved this week. There are somewhat more orders in 
for finished iron, in small lots chiefly, so far as it relates to expo: 
for China and India. Rods are in fair demand for the first nam 
market, and a fair quantity of sheets are going out to Bombay, 
notwithstanding that the market there is pean sg over- 
stocked. Thin sheets are still in i uest for Glasgow, 
to be used in a galvanised condition. Houses who are famous for 
smithy bars are likewise doing a little more. Plates and angles 
reinain in but slight request, and common bars are much sought 
after. There is quite as much, and perhaps a shade more, business 
being transacted in hoops and strips, the former going chiefly to 
the Southern States of America. 

Complaints are numerous of the delay in the demand from the 
North of Europe markets. The impatience in respect of this 
part of the trade is the greater because of the condition of prepara- 
tion in which the whole trade has been waiting the anticipated 
demand now for some weeks past. 

Cheerfulness, however, ils, and confident anticipations as 
to the future. Federal America, and especially the Southern 
States, is looked to for a much larger demand than has been ex- 
perienced for a long time past. 

At the same time the Protectionist views by which the com- 
mercial legislation of some of our colonial and certain foreign 
Governments, such as Russia and Austria—who profess to favour 
what turn out to be quasi reciprocity treaties—is much com- 
plained of. 

The Russian demand on account of rails benefits the mills and 
forges here to only a very slight extent. Indeed, it compels us to 
pay more for much of the pig iron used here than we should 
otherwise be paying. 

This is conclusive from the fact that although some of the pigs 
of this district are balf-a-crown less per ton to-day they were 
in January, the pigs used in the rail mills, alike in the Cleveland 
and the South Wales district, are firmer in price. But there is yet 
a consolation in the circumstances that Welsh bars are alsu dearer, 
and do not therefore come so much into competition with Stafford- 
shire bars. We have more furnaces in blast now than at the close 
of last year, for whilst the number then was 88 it is now 96, show- 
ing out the total of 168 built, 72 notin blast. The Birmingham 
Post and Journal gives the list as follows :— 


AND 


Furnaces built. Furnaces in blast. 

Wolverhampton .. oc oc 28 se oo oo oo oo «18 
WD ce te cc ce co |= 6B ltt ce e eo 7 
Wednesbury .. .. aot EN ae ee .@8 90 se. 06 + 
ipton .. «+ os co 9B vc co ce ce oe 7 
Westbromwich .. ge (JOR oo lee ad 40 €6- Se 7 
Waheall «co os, oo cc ce 36 co 00 co ce 6 
Dudley 2 co co co oe $9 wo o ° oo co 696 

Total .. oo co cc 168 96 


Still negotiations have been begun with a view to the blowing- 
in of other furnaces, and three of the number at Bilston, last 
worked by the late S. H. Blackwell, are mentioned. 

Everything is being done that is possible to economise the thick- 
eal of the district, and therefore increased attention is being 
given to tbe adaptation of gas-consuming apparatus to furnaces. 
Mr. Thos, Spencer, formerly of this district and Shropshire, but 
now the principal manager of the Clough Hall ironworks and col- 
lieries, has adapted Mr. Sparrow's method to the Clough Hall fur- 
naces North Staffordshire, with marked success. 

The same tend to i d means of production is being 
shown throughout the finished iron department. Small works are 
being extended, and notwithstanding the recent large increase in 
the number of sheet mills, the alterations go chiefly in the direc- 
tion of adding to the existing production of that kind of iron. 

While the prices of pigs are as we have quoted, those of finished 
iron remain, as a rule, under the standard *‘ which has now 
been at the rate of £7 for bars for a twelvemonth. Masters and 
men are alike disappointed at the condition of the demand which 
will usher in the preliminary meeting next Thursday. Both had 
been looking for a — so favourable as would have led to an 
increase of prices and of wages; but any upward change upon the 
subsisting scale will be impossible, and the men would be only too 
thankful to find employment with less irregularity than now, upon 
unaltered terms, Both at the ironworks and the pits the irregu- 
larity is conspicuous, and a most unsatisfactory indication of itis 
that all the small shopkeepers in Birmingham, Wolverhampton, 
and theless important towns which cluster round those two centres, 
are all doing a worse trade than for years pastat this time of the year. 
The irresistible conclusion, of course, is that the operatives and 
their families are of necessity stinted of those requisites of dail 
life by which the physical strength on — they so largely de: 

intain 


for their ability to earn wages is main > 

The Birmingham makers are in a sad plight. They bear 
their sufferings heroically, and make as little noise about it as 
possible, To their want of work is chiefly due the efforts they are 
pee forth to keep down the production of small-arms at the 

overnment factories. The influence they are bringing to bear is 
likely to have an effect similar in their case to the result of the 
North of England coalmasters to share the navy market with the 
men of South Wales—Birmingham and the North of England, in 
their resp pty em ts, will probably get a larger share of 
Government trade than has hitherto fallen to their lot. 

The other trades of Birmingham the surrounding places are 
quiet, excepting the railway branches, which are busy, whether in 
the making of rolling-stock in Birmingham and its environs or 
permanent way at Wednesbury. 

The tin-plate workers and japanners about Wolverhampton and 
Bilston are quiet ; and the prevailing cold weather is keeping back 
the “‘season” demand for and other similar ware, which, how- 
ever, is upon the whole a little better than it was last week. The 
advices from the West of England are the best now co in. 

e irregularities in the metal market are ig. 
price of tin is depriving the hollow-ware makers of much of their 
profit ; and men who bought expecting a rise now find their 
stocks vellnsed ta value hy tee ‘nnscsemany dep sepevted nat 

omed W. ond 3 Tol hove fo called together their creditors, 
2 . a ve 
whom they owe between ee00b ana 
spread over several instalments, for the estate shows only 8s. 
The result abides the discussion 
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agents, to 
‘water, with a view to save the the men 
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pepdwiscen. Anat The neigh 1006 i catiiy auntteh, ond’ tice 

Government inspector is assisting the ts. , e418 
This accident will give point to negociations now pending, and 

which will be satisfactorily concluded, which relate to the ping 

of the mines in what is known as the Tipton Colliery Tesi © 

which over nuch has been said in some of the papers, 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent, ) 

Tue Iron TRADE: Engagements just Entered into not Marked by 
that Speculative Feeling which lately Characterised the Iron Trade : 
No Retrograde Movement to any Extent Anticipated: The Home 
Railwoy Companies not Purchasing the Quantity Eapected : No 
Change Expected until after the Quarterly Meeting: The Hands 
Engaged at the Leading Rail Mil's fully Emploved : A Russian 
Contract for 30,000 tons of Rails just Secured : Large Clearances 
to the Muscovite Empire expected this Season: Orders from the 
United States coming in with Freedom; Last Month's Exports 
from South Wales--Tue Pig Inon TrapE—TuHE TIN-PLATE 
TRADE—THE Steam CuaL TRADE. 


THE engagements just entered into by the ironmasters in this 
district are not marked by that speculative feeling which has ye 
characterised the iron trade of this district, yet it is not at 
presumed that it will retrograde to any considerable extent, but 
that it will progress steadily, although it may be but slowly, and 
that increased activity will prevail as the season advances. The 
home inquiry continues rather quiet, the purchases of the railway 
companies not yet having reached the quantity expected; and this 
state of things will, no doubt, continue until after the next 
quarterly ting of ir ters, which will take place at the end 
of the month; and, although it is somewhat doubtful whether 
prices will then be advanced, buyers will, no doubt, put off entering 
into heavy engagements until after the preliminary meeting. The 
hands engaged at the leading rail mills continue fully employed, 
and in this department more activity is witnessed than 
in any other, and will probably continue to be the case 
for some little time to come. The Russian contract lately 
in the market for 30,000 tons of rails has been added by the 
ironmasters in this district to the heavy engagements already 
on their books; and it is now evident that the exports of 
rails to the Muscovite empire during the present season will 
be largely in excess df those of the past and previous yeazs, 
upwards of 100,000 tons of rail freights having been entered into 
by shipbrokers at the local ports.. Advices from the continental 
markets continue of a cheering character, and an improvement in 
the demand is expected to take place shortly after quarter-day. 
Orders from the United States continue to come in with something 
like freedom, and for heavy quantities; and it is generally believed 
that this satisfactory state of affairs will continue for some time 
to come Last month the exports of iron from South Wales 
reached 33,501 tons, of which New York alone took 13,424 tons 
and as cousiderable activity is now being witnessed at the | 
ports in the shipments of iron the clearances during the present 
month -will probably be much larger, provided no difficulty arises 
in obtaining suitable v: The demand for pigs is inactive, but 
prices continue firm. 

Tin-plate makers have sufficient orders to keep their mills regu- 
larly going, and in some few instances they have obtained 2s. per 
box more money, 

The steam coal trade is not so brisk as it was a week ago, but 
this is owing not so much to a falling off in ‘the demand as toa 
want of tonnage suitable to the more distant ports. By far the 
largest clearances are being made for the French markets and 
Mediterranean ports—shipping rates to some of the Jatter having an 
upward tendency. To Barcelona an advance of 1s. per ton has 
taken place, owing to the Provisional Government having increased 
the port charges 80 percent. Trade with South America has 
somewhat fallen off, but a reaction is expected to take place shortly, 
and the quantity now being sent to the mail packet stations is 
barely up to the average. Greater freedom is evinced by some of 
she continental buyers in entering into transactions which are 
expected to show a further increase. Complaints continue to be 
made on all sides by colliery proprietors as to the keen competition 
between themselves and the ironmasters, the latter, owing to their 
paying from 25 to 30 per cent. less wages than the former, secure 
contracts hitherto regarded by colliery proprietors as belonging 
exclusively to themselves, at prices that would prove ruinous to 
proprietors to accept. Last year it is stated on good 
authority, that one firm alone lost £50,000, owing to the depression 
in trade, and the lowness of prices; and until an adjustment of 
the wages scale takes place this unsatisfactory state of affairs 
will no doubt continue. There is a little more activity witnessed 
in the house coal trade, but the demand is not sufficient to keep 
hands employed more than half time. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 

Strate oF TRADE IN SouTH YORKSHIRE—STATE OF TRADE AT LEEDS 
—SraTe oF TRADE AT SHEFFIELD — RAILWAY COMPENSATION 
Casrs—NorTH-EASTERN AND NorTH BriTisH RatLways— 
Norts-EasTern District: The Admiralty and North County 
Steam Coal : The Pallion Quarry Estate at Sunderland : Cleveland 
Iron Trade: Proposed Court of Conciliation and Arbitration : 


THE ironworks in South Yorkshire, with one or two exceptions, 
continue well employed. Some large orders are stated to have 
come to hand for rails. Hoops and plates are in fair request, but 
there is not much doing in heavy castings. The steel works are 
better off than hitherto, both as rails, tires, and axles. | 
The coal trade is quiet, the tonnage sent to London showing no 
increase. Rather more steam coal has been sent to Hull for the 
supply of one or two vessels loading for British America. ag ser 4 
so much engine fuel is being sent into Lancashire from Sou 
Yorkshire ; to Grimsby a moderate tonnage is being forwarded. 
The Leeds forges are stated to be riencing a little more 
demand. The machine makers are still s but the tool makers 
have a few more orders. The engine builders have but few orders 


coming in. 
A change for the better has taken place in several branches of 
Sheffield trade, the tone of the American markets being much more 
i The file trade is moderately active. There is a fair 
d for steel, doth on home account and for export. _The 
demand for iron is also 4 Recent orders have consider- 
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BreakFast—A SvccESSFUL EXPERIMENT.—The Civil Service 
Gazette has the following interesting 
few simple articles of food which can boast so many valuable and 
important dietary properties as cocoa. i 
as a gentle stimulant, it provides the body wit 
purest elements of nutrition, and at the same time corrects and in- 
tes the action of the digestive organs. The singular 
attained by his homeopathic preparation of cocoa 


knowledge of the natural ee whi 
gestion and nutrition, and bya careful application of the fine pro- 
ies of well-selected cocoa, Mr. 
bles with a delica’ 
many heavy doctors’ bi 
_ THE MANUFACTURE OF WATCHES AND CLOCKS. 


remarks :—‘‘ There are very 


govern the operations of di- 


verage which. may save us 


—A most interest- 
describing briefly, but with. great 
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NORDLING’S SYSTEM OF CONSTRUCTING 
Ce IRON VIADUCTS. 

Is former we have fully described the 

viaducts of the Commentry and Gannat branch 

of the Orleans Railway system. We propose here to 

express at some length our views u Sigg of the 

In every point where M. Nordling has departed from his 
ee et this class, as at La Cere 

if wag @Ahun, he has, beyond question, improved 
upon them. 

Having proved in his original memoir, from which we 
so largely quoted in 1867, that the point of maximum 
transverse strain upon the pier, viewed as a whole, is 

‘ situated at vache ye of its pe 3 the Prep crarged en 
once steadying and su i e pier at this poin e 
pos he. uta crsobetocs ane a pA deduction, 
and he has judiciously carried it ee 

The throwing all stresses also, whether vertical or lateral, 
upon four tubular shafts only at the angles of the pier, 
and the extirpation of internal shafts, have been equally 
judicious. JIt was, in fact, impossible by any arrangement 
of secondary parts to visit equal stresses upon eight or 
more shafts of which some were interior to the general 
contour of the pier and two performed the functions chiefly 
of lateral struts. 

Probably it will be found that even now the stresses are 
not quite alike upon those shafts which have curved coun- 
terforts and those which have not, though this has, no 
doubt, been anticipated and met by the judicious varying 
of the scantlings of each. 

Symmetry in form, in all sections by a vertical plane 
— licity, are of the ae im ee in — 
of this ¢ r—especially if, as it is hig robable, 
hereinafter the altitudes assigned to these stiches viadasks 
be ly increased—that we are much disposed to think 
a still further simplification might with advantage be made, 
_and that all these piers might well consist (as in one of M. 
Nordling’s minor examples, they do), simply of four shafts 
each turning out into the form of a curved counterfort 
below, and these curved portions stoutly strutted” against 
each other upon their convex sides, And the question 
even forces itself upon the mind—might it not be best of 
all to form each pier merely of tio such, curved at bottom, 
and then straight tapering hollow shafts, and to give these 
sufficient diameter to insure all the stability necessary in the 
direction of the length of the superim Cp peer ypc ae 
The pier thus consisting of two suc only, connected 
and sabe together by oy and horizontal members, 
all in one vertical plane, that being the transverse one 

ing through the axis of both shafts, a vast addi- 
tional simplification would arise, and a smaller surface be 
exposed to the wind when blowing transverse (or at 
angles not greatly departing from that) to the line of 
superstructure—the exposed surface, too, — all that of 
shaft, or, practically speaking cylindrical, would be more 
favourable than one of a net-work of flat diagonals, 
&c., giving a less resistance per unit of surface in a ratio 
approaching perhaps of 3: 1. The la: internal capacity, 
too, of these more ially for their lower 
thirds, would admit of a amount of concrete filling, 
and hence of more inertia in the pier, as against lateral 
displacement by oscillation. There would be no real diffi- 
culties involved during erection by the comparative flexi- 
bility in one direction of _— thus constructed; guys and 
atruts would easily keep them plumb. 

Nor does there appear to us to be any very serious 
difficulty in providing for the free expansion at occasional 
points of the girders, &c., of the superstructure, and yet 
securing the tops of the piers from any objectionable dis- 
placements in the direction of the length of the girders. 

Upon a gigantic scale, one far loftier than even these 
towering structures of M. Nordling have reached, 
viaducts of this class will no doubt within the next fifty 
years be employed largely and with great economy as a 
substitute for other and heavier works, as a means of passing 
a line of railway along short lengths so circumstanced as to 
be otherwise impracticable, such as are many portions of 
those mountain climbing railways which are soon destined 
to unite the nations of the world, now divided by great 
mountain chains, Four such lines of railway are alread 
projected or in ae em over the Alps ; and a day wi 
come for our descendants, when such lines will traverse the 

ightyHimalaya itself, and when therivalry between Russia 
and ourselves will not be that of whichshall plot first against 
the others oes whether in Central Asia or 
in India, but how shall secure the best share of the 
commerce of those vast lines conterminous only with Asia, 
and which shall bring the comforts, the ucts, and the 
respective civilisations of the East and West together for 
the elevation of our race. 

When the want for such still loftier iron viaducts may 
arise, we conceive that boiler plate, or steel plate rather, 
will prove the right material for those great straight and 
curved taper tubes, and that cast iron, which is now pre- 
ferred, and we think justly so by M. Nordli ill be 
on that scale at least advantageously abandoned. As less 
compressible, it is certainly superior to wrought iron for 
the vertical member of piers such as these; and construc- 
tively, as M. Nordling has remarked, it presents 
convenience and facility in erection. Many of these advan- 
— would vanish, however, were such viaducts required 
pe Soman hein ae ee . of even our 
uro) more in aad, ian possessio' 

whether of hill or plain. Lightuess of parts sole ts 

erection for easy and cheap transport, are there indis- 
pensable, and nothing can offer t' se better than steel 
construction in shafts of comparatively large 

, Tiveted together when beiug erected. In this 

modification of pier there would be comparatively very 
few points Sh peng for the horizontal and diagonal 

mem i 


iron, or 


} 


t points only of cast i 


‘cand’ jugh the steel shafts si pene 
—— 





effectuating plates of 
wrought iron to his cast iron columns, to w again the 
transverse i members are secured, one of these 


and or a Jd 
consisting in riveting up the plates to stout upon 
the Set the eatin aut ms cheve in Flan 1 and 2, 
which will also render plain the other and second 
plan, namely, that of “casting in” these wrought iron 
plates by laying them into the sand mould, Messrs. Cail 
= Co., = contractors for — Song phoney. have 
opted the riveting plan. of “casting in” 
aay by M. Eiffel has proved perfectly command at 
eu 








| 
| 


From considerable experience in the employment of 
this method for various purposes, the writer would himself 
be prepared to join with M. Nordling in giving it the 
preference. 

In all the riveting executed upon the castings by Cail’s 
firm, M. Nordling informs us there has been but one 
insignificant corner of a flange fractured. With care, and 
especially with machine riveting judiciously done, the yisk 
either of fracture or of imperfectly closed rivets becomes 
small, But it may be doubted that the opposed surfaces of 
the cast and wrought iron will always make a watertight 
joint even with the help of paint. On the whole, though 
the process of “casting in” is one that conflicts with 
theory, and will scarcely satisfy the —- doctrinaire, 
it is facile and cheap in practice. hen efficiently done 
(i.e, with clean surfaces, hot metal, and a plentiful run 
through the mould), it produces an obstinate union, and in 
large work like this practically little sensible deterioration 
either of the cast iron or of the wrought. As regards 
changes made from the earlier viaducts by M. Nordling, 
thatof the employment for the longitudinal girders of simple 
St. Andrew crosses and verticals, as adopted at Sioule, in 
place of lattice work, appears to us one in the right direc- 
tion. Those who will recur to the remarks made by us in 
1867 uponthe La Cere and Busseau viaducts(TuEe ENGINEER, 
7th June, 1867, pp. 512, 513) will see that lateral vibration 
is, in truth, the weak point in all these lofty and slender 
viaducts, and that the effect of the wind, and more espe- 
cially of gusts in producing this, is formidable. 

We cannot modify the remarks we then made. 
It remains still absolutely unknown what amount of 
resistance a lattice bar surface, of given size of mesh and 
width of bar, presents to the wind, as compared with a 
plane surface of like form and area ; and some favourably 
circumstanced young engineer could not a leisure 
to more advantage to the profession (or to himself, pro- 
bably) than by carrying through a good series of experi- 
ments on the subject. Certain it is, that where the lattices 
are small, such a surface opposes to the wind, when the 
velocity of the latter is great, almost as much resistance as 
an imperforate plane of the same area. It is equally 
certain that the resistance decreases with a constant 
amount of surface of lattice bar, z.¢., a constant area of 
opposed solid face, as some function of the lateral dimen- 
sion or area of the perforation or meshes; and that, up to a 
certain and comparatively large size of mesh at least, the 
coefficient of actual resistance is a rapidly diminishing one. 

It is hence obvious that, as respects escaping the effects 
of powerful gusts in t storms, a girder of equal length 
and depth will be better if constructed in St. Andrew 
crosses, like the railway bridge of Bordeaux or the Sioule 
Viaduct, than if latticed up into small meshes. 

quicion an dated 16ch January last, M, Weedling saye. 
inquiries, an 16th January ing says: 
—* The oscillations produced by the wind on the super- 


structure of La Bouble are perceptible (sensibles), but 
have not yet been measured, the work being al ins, 
plete. However, they are of such a nature as not to afford 
any ground for ee. " - had to have 

some re’ upon the details of arrangement 
adopted by M. Nordling for easing the expansion and 
contraction of these long girders upon their bearings, 
including the details of the of friction rollers and of 
the fixed girder ends. M. Nordling, however, informs us 
that, as a member of the Corps de Ponts et Chauséea, he has 
forwarded a communication with these details to the 
“ Annales,” and he begs of us to afford to the journal of 
his own corps the priority of publication. We readily 
accord to his wishes. 

As re the state of these works at the middle of 
January M. Nordling informs us:—“The viaducts are 
not yet finished; that of La Bouble is three-fourths erected. 
Le Bellon cannot be commenced before the spring of this 
year, in order that the ironwork for it may then be enabled 
to pass over La Bouble, Neuvial Viaduct is in place; but 
La Sioule cannot be erected before spring, probably late in 
the season. The difficulties of access preclude the possi- 
bility of going on with all the four viaducts together; nor 
would there have been any use in doing so, as there are 
other heavy works in earthworks and tunnels which must 
be —— before any traffic can and which will 
not be done before the viaducts shall be complete also, say, 
the whole about September, 1870.” As regards the 
important practical question of cost, M. Nordling says:— 
“You may view the following statement (or estimate) of 
—_ giving limits which will not be exceeded for La 

ouble :— 





Francs. 
ausemay of Geet beaks 2s cc cc ce cc 00 06 00 6 108,000 
Superstructure of 300 metreslong.. .. «2 «+ «+ «2 se os 395,000 
Pier No. 1, of 8 Stories.—Masonry, 17,500f.; ironwork, 68,930f. .. 86,400 


Pier No. 2, 11 Stories.—Masonry, 19,700f.; ironwork, 89,000f. .. 108,700 
Pier No. 3, 11 Stories.—Masonry, 21,800f ; ironwork, 89,000f. .. 110,800 
| Pier No 4, 11 Stories.—Masonry, 24,700f.; ironwork, 89,000f, .. 113,700 


Pier No. 5, 8 Stories.—Masonry, 15,500f.; ironwork, 68,900f. .. 84,400 
Viaduct in masonry, right bank .. .. .. ++ os «8 os os 31,500 
Earthworks of the platform for erection of the girder .. .. «+ 8,300 
CREP OUNEP GIES ac 20 05. 0640. 66 GD ob 66 08 13,200 
Total... «2 02 00 02 2 6 06 06 oo» oo ce 1,060,000 

or £42,400. 
The length of the entire viaduct being 395 metres, the 
cost per metre forward is 1,060,000 _ 2658f., or £106 


395 

6s. 8d. per metre. The mean height of the rails above 
the ground being 45°3 metres, the square metre of visible 
2658 — sof. This last 
45°30 
unit of cost is not an unfair or deceptive one where applied 
to viaducts like these, passing over profound valleys, and 
where the piers form, in fact, 504,000f. worth, or nearly 
one-half of the total cost. 


vertical surface gives a cost of 





INSTITUTION OF NAVAL ARCHITECTS. 
Moryine Meetine, THursDay, Marcu 18TH. 


The Right Hon. Sir J. 8. Paxtneton, Bart., M.P., G.C.B, 
.C.L., in the Chair. 

Arter the reading of the report, and the President’s address. 
which appeared in our last week’s issue, the hon. ey re 
a paper sent by William Fairbairn, Esq., C.E., LL.D., F.R.S 
“ On the Law of Resistance of Armour-plates composed of one or 
more thicknesses.” After a brief statement of the progress of 
marine iron constructions from 1836 to the present time, the paper 
stated that shortly after the appointment of the Iron-plate Com- 
mittee guns of different calibres were employed in the experiments, 
from the wall piece ‘87in. bore and 5} oz. of shot, to the 600-pounder 
breech-loader. The experiments commenced in May, 1861, with 
the wall-piece and the smaller —ae of guns, and finished 
with the more powerful description of ordnance in 1864, when the 
committee was dissolved. During the continuance of the Se 
periments it was considered necessary that a similar of 
experiments by statistical pressure should be conducted on the 
same plates and targets, previously experimented upon in their re- 
sistance to impact by shot, the object being to determine the law 
of resistance of armour-plates, and to establish formule for the 
guidance of the artillerist and engineer. Experiments were also 
made on shearing, tension, compression, &c., and the results ob- 
tained showed the density, tenacity, &c., of four different speci- 
mens—cut from the armour-plate, one of which was of steel. The 
first series of experiments was instituted to ascertain the tenacity, 
elasticity, and ductility of the plates from different makers, an 
to ascertain what —- and improvements were required to give 
the maximum power of resistance. The result of these experiments 
is given in the following table :— 


TABLE I.—On Tensile Strain. 








| | Mean work uw, for 


Approximate .,.| Mean breaking |Meanelonga-| unity of length 
thickners — Mean density strain, per square tion per unit} section, done in 











of plates in of plates. | inch in tons. of length. jcausing rupture, 
inches. in ft Ib. 
ly 7°7471 | 24°453 “1769 4844 
2 7°7684 25°169 *2703 7620 
25 7°7660 24°569 "2658 7314 
3 7°7666 25°031 2689 7538 





The second series of experiments was upon compression, yield- 
ing the following results :— 
TABLE II. —On Compression. 





Approximate hick Mean ultimate pressure cc ultimate compres 














of plate in inches. | per square inch in tons. | sion per unit of length. 
pee 90°967 513 
2 90°967 518 
2 90°967 “510 
3 90-967 “511 





The third and most important series of experiments was that 
on punching and shearing. It was supposed that the resistance of 
armour-plates to the impact of shot was analogous to that produced 
by statical pressure. Under this supposition it was thought 
desirable to institute a series of experiments to ascertain to what 
extent the law was pays _ ee of iron plates by 

munching, in order to apply it to more important experimen 
= impact. These cxpeimnenie—uinde with a flat-ended punch— 
fully established the formula that the resistance of armour plates 
to a force tending to perforate them varies as the diameter of the 
punch multiplied by the thickness of the plate or the depth of 
penetration. 

Another series of experiments with a round-ended punch was 
instituted by the Iron- Comnsittes for the purpose of come 

the resistance of armour-plates to fla’ and round- 





ectiles, and tables were given to show that the 
pone wre ye punching was about same whether the punch was 
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The following is the general table of 














round-ended or flat-énided. 
comparison :—- 
: S | me Maximum thickness 
234 253 BRE 2 of perforation. Sq 
pein tom S94 PEE Sag) “lg 
- S Aas 5 ® tng formula. | ™~ 
—— ee SL } be ya 
Armstrong 6-pr. ..) 6°25, 0°75 | 1,141| 122| 1-286 1-406 j++ yy 
» 12, «| 11°96 1°50 1,155| 146| 1803 | 1769 |—Zgy 
» 9, ..| 9681) g-23/1,169| 1°84] 2350 $7 |, 
» 40, ..| 40-00, 500) 1,166) 234) 2820 | 2663 |. 
» 100, «111000 1400 1,175 | 3-45 3-613 
Smooth-bore 68-pr.| 66°25 16:00 1,557 | 3-96 | 3-470 








Mr. Scott Russell said, in regard to spherical shot, it was a well- 
known law that if they tooka plate of the semi-diameter of the 
spherical shot, it was just equal to the resistance of the shot. If 
he took the experimental colamn in Fig. 5, and took the semi- 
diameter of the shct as given in the fourth column, he saw, on the 
whole, no great deviation from law; it seeméd to be the simplest 
possible expression of it. 1°22 was the semi-diameter of the shot, 
and 1°28 was the maximum thickness of perforation. If he took 
the next figure, 1'46, then the other, 1°80 was ter; if he took 
the next, 1°84, then 2:35 was greater; and 2°34 Was smaller, and 
2°8 was again greater. Thesé were elongated shot. As faras these 
experiments went, it would a simply thus, that for the 
smaller diameter they might take the semi-diameter of the shot 
as the thickness of the plate; but as the diameter became larger 
it réquired a somewhat thicker plate to resist it. That was a 
summary of the conclusions given in the paper. 

Mr. E. J. Reed said this paper had a value of a peculiar kind, 
because it placed before the Institution the experimental results 
obtained by Mr. Fairbairn in connection with the investigations of 
the Iron-plate Committee, which investigations had up to that 
time been a sealed book to the Institution and to the public. 
There was one disadvantage, and that was that they should have 
to discuss a paper of that sort in the absence of the author, 
because several little points arose which he could set ‘at rest in a 
moment, upon which one was necessarily in some doubt. Somte 
two or three years ago he took the memoir which Mr. Fairbairn 
furnished to the Iron-plate Committee, and entered into a little 
examination. He found some curious discrepancies, which it was 
very desirable should be cleared up; and as these results were now 


before them in an unofficial form, and could be dealt with publicly, - 


he should look more closely into the facts as presented in the 
paper, and if he found anything of value to lay before the Institu- 
tion he should be happy to do so at the next meeting. Several 
points required explanation. Mr. Fairbairn said towards the end 
of the paper that among the many reasons for the results being 
what they are, there probably was this one—that some other 
injury was done to the plate beside the work of perforation. Now 
it was important to know whether these plates had or had not 
been fired at before the value was ascertained from specimens cut 
from them. Great difference of opinion existed'in the minds of 
gentlemen as to the amount of structural disorganisation that the 
armour-plate underwent away from the region where it was struck 
by the shot; and it would throw light upon this question if they 
could ascertain in what relation the specimen pieces stood to the 
plate and the shot fired at them. Again, one did not quite 
understand what was meant by saying that the indentation 
was ‘37 with a round-ended punch, and ‘1 with a flat-ended. 
He presumed the undulation was measured to the innermost point 
of the punch, and if so, the comparison between the perforation 
with the flat-ended and round-ended punch would be very different 
to what the figures represent. Again, he could not persuade him- 
self that the first formula written down was strictly accurate, that 
in point of fact the pressure was entirely proportionate to either the 
thickness of the plate, or the indentation ; because if they took the 
amount of force expended in punching a plate, there would be a 
very great variation in the amount of force exerted upon that 
punch during its passage through the plate. He thought there 
would be a great diminution of resistance per element of perforation 
in proportion as they approached the inside of the plate; in other 
words, when they got nearly through they finished the work much 
more easily than when they commenced it, and the formula that P 
raised twice 7%, left that quite out of consideration, He suggested 
that abstruse papers like this should be read at one set of meetings, 
and discussed at the next. They accepted papers of great value, 
which they were unable to discuss thoroughly off hand; they let 

em drop, and did not discuss them afterwards, It would, he 
thought, be of great advantage to the Institution, and a real com- 
pliment to Mr. Fairbairn, if bey looked forward in their arrange- 
ments for next year to a more thorough discussion of the experi- 
ments with which he had favoured them, 

Sir John Hay said, in answer to Mr. Reed, that the portions of 
plate punched were very carefully selected, in almost all cases, from 
spots which had not been fired at, and only fired at in a distant 
corner, where no disintegration of iron had taken place, so that the 
samples of plate selected for punching were perfectly satisfactory. 

. Bramwell said he gathered from the paper that the ri- 
ments in punching plates showed the resistance to be directly as 
the diameter multiplied into the thickness of the plate. The 
formula on which they agreed put the value of a plate to increase 
as the square of the thickness, + were so it would seem the 
resistance of the plate to impart was very considerably different in 
its law to the resistance of the plate to punching. With regard to 
the round-ended punch, it was stated in the reading of the paper 
that the work done to perforate a plate by the round-ended punch 
was * anged than to perforate it by the flat-ended punch. In per- 
forating armour-plates by shot when there was the same amount of 
the shot with pointed ends did its work 
© flat-ended shot; so that there did seem 
to bea very considerable contradiction between the different state- 
ments in the paper. 

Sir John Hay explained that it was ascertained that where frac- 
ture did not take place, where the work of a shot was simply dis- 

a certain amount of surface matter, the amount of iron 
laced with the flat-ended punch and the round-ended punch 
were about equal, though in different forms. 

The President said the practical importance of this paper seemed 
to be acknowledged by the most competent judges in the room, 
and he concurred in the regret expressed at not having the advan- 
tage of Mr. Fairbairn’s presence to offer those tions which 
was far more competent to give. 
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land, and erected at a basin 
purpose. When first floated its t of water 
4ft. 7in,, and its — displacement 4 tons of water, 
eight of the dock lete. of 
vessels which it had taiséd were the frigate Prinééssa de 


Madrid, of 27ft. 6in. draught, the of 4962 tons, 
and 25ft. draught, and the Sone oe. Numancia, of 5600 tons 
weight, and 24ft. lin. draught. vessel remained supported 

to, or undue straining of 


for ty days without causing any damage 
the = The dimensions of the dock are :— 3 
breadth outside, 105ft.; ditto inside, 79ft.; height ou’ 48ft. ; 
ditto inside, 36ft. 6in, Its draught of water with such a vessel as 
the Numancia would be 10ft. 6in. Its main proportions are:— 
Length, between three and three and three-quarter times the 
breadth ; width between the walls at the top, uarters of 
the breadth; the floor of the dock, half the breadth; height 
of side walls somewhat under half the breadth; and depth 
of immersion one-tenth the breadth. These were 
suitable for almost all sizes of floating docks of the rectangularform. 
For a dock capable of lifting and sustaining the Northumberland, of 
say, 10,000 tons weight, the breadth would be 120ft., the length 400ft. 
the width inside 90ft., the floor 60ft. in width, and the immersion 
12ft.; total displacement, 16,457 tons. Drawing a comparison be- 
tween this dock and adock of the U shaped section with water ballast 
like that actually made for Bermuda, the author said that a dock 
of rectangular form of the same proportion as that of Carthagena 
will have the same total stability as the U form of dock, require 
about one-fifth less material for its construction, and be capable of 
supporting a longer ship of one quarter greater weight, and witha 
less draught of water. The square ends of this form of dock being 
ill-adapted for being towed through the water, a modified arrange- 
ment of the rectangular form was proposed by Messrs. Rennie, 
better adapted for the Pures. The side walls were to be reduced 
to about two-thirds of the length of the floor of the dock, the 
rectangular ends of the floor to have been rounded off so as to form 
pointed ends, upon which temporary sides were to be raised to 
the required height, in order that the dock might be decked over 
from end to end; this deck, together with the temporary sides, 
would have to be removed on arrival at its destination. He added 
that arrangements were made at Carthagena, though not finally 
completed, by which a vessel could be hauled from the dock on to 
the shore on horizontal ways. 

The Hon. Secretary read a paper sent by Mr. Charles H. 
Wigram, describing a floating dock proposed by him in 1853 for the 
Austrian Government, but which was not eventually required. 

Mr. Lamport said this question was rather one of civil engineer- 
ing, but looking at it from an outside point of view he could not 
but be struck with the assumed necessity to float the dock at all. 
The ordinary mode of action was this: water was let into the dock, 
the dock sunk, the vessel floated into the internal part, and then 
sufficient water pumped out to raise the dock and ship. Why not 
leave the dock sunk in the position in whichfit was put? They 
knew the difficulty sometimes experienced in constructing graving 
docks, and it was necessary sometimes to have a water-tight section 
or means by which water in improper positions should be prevented 
from filtering into the dock; but by having a much lighter structure 

rovided, sunk in a position the basis of which could be prepared 
“ diving and left there, at least two-thirds of the expense of such 
docks might be spared, and their ultimate safety would be very much 
more ensured. Let any gentleman cast his eye on that enormous 
structure, designed by Messrs. Wigram, and ask himself what 
would become of the ship or dock in case of hurricane? The Ber- 
muda dock when moored at Chatham dragged all the anchors that 
could be applied to her, and it was a question whether or no she 
would not be wrecked before she left this country. He, therefore, 
put the question, why not prepare a water-tight structure with a 
view to sink it in a proper position, and instead of pumping out 
water to raise both dock and vessel, pump the water out as in the 
ordinary graving dock, and so carry on the repairs? He asked Mr. 
Rennie to say what the cost of a floating dock such as he had 
described would be. 

Mr. Rennie said that would depend very much on the size and 
locality. He could not tell what the exact price of the Carthagena 
Dock was, because it was erected out there; but they were not 
more expensive, or so expensive, as a solid masonry dock, and in 
this case it was less expensive. They found they could not, 
without very + expense, construct a masonry dock. It was 
an admirable p' for a floating dock, a fine large basin with a 
depth of water of about 40ft., increased by dredging to 50ft. 
Besides that there were many places where masonry docks could 
not be constructed except at vast expense. They might make a 
wrought or cast iron frame and sink it into a hole, but there was 
no advantage in doing that. They had to pay for the excavation 
and for the dock besides; and so, if they determined to have an 
iron dock, the best thing was to float it. . 

Mr. Lamport asked what provision had been made for mooring 
the dock? ‘ 

Mr. Rennie said there were four capstans at either end of the 
most powerful kind. 

The President: I did not ‘catch whether you stated the cost. 

Mr. Rennie: 4000 tons of iron. The price of iron varies. 

Mr. Lamport: £100,000 to £150,000? 

Mr. Rennie: Something of that kind. ' ’ 

Capt. de Horsey agreed with Mr. Lamport ‘that before much 
money was ‘spent on a floating dock it should be considered 
whether a standing dock was not far better. 
dock at Bermuda was of long standing. -As 
was proposed, and a masonry dock was objected to on the ground 
of the porous nature of the rock; ter would flow through 
the rock, and they could nét pe 3 ht. Bat if an iron skin 
was put to the bottom of ‘the dock he it thie purpose could 
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size would cost £250,000. 2 
Mr. Grantham ‘expressed the great interest he took in the 
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very . Rennie had given them the- 
investigation of the stability of his deck, which he would call the 
c's dock, and the other, the U-sha; dock, the ship-sha; 

jock. Many people were of opinion that a vessdij became less: 
stable and less able to carry top weight in proportion to its shallow- 
ness, whereas the reverse was the tru The vessel liable to 
capsize was the very deep shallow vessel, and the vessel not liable 
to capsize was the shallow broad vessel. The platform dock, as 
given by Mr. Rennie, was a form of very extraordinary stability, 
and with such a breadth as he had taken they need never fear its 
capsizing. Mr. Bramwell pointed out that the principal danger 
took place not when the vessel was up at the top of the water, but 
when she was a good way down. e (Mr. Russell) was bably 
only anticipating Mr. Rennie’s answer in stating that de very 
great breadth which he gave to the sides of that vessel when itrose 
above the platform was an enormous element of stability, and 
probably the greatest merit of that particular form of dock was 
that it had those enormous buoyant shoulders always there, always 
ready to give enormous stability to the ship when any part of it 
was under water. The ship-shape dock he = toe d very much, and 
for war purposes it might have some advantage, though it had 
manifest disadvantages. Those which he had pointed out as the 
great advantages of the Dg wae dock did not belong to the ship- 
shape dock, and its stability had to be maintained by a good many 
dexterous dodges which the platform dock did not require. It was, 
however, worth their very serious consideration, and for this 
reason :—If they were involved in a naval war, carried on as it 
inevitably would be, at a great distance from Great Britain, then a 
dock or docks able to aceompany a fleet to a foreign station, and 
able to take repairs of ships, would be one of the most valuable 
elements in a steam fleet. Of course there were plenty of diffi- 
culties in the way of doing it, but it was not a very formidable 
thing to build a dock of iron in the shape of a large steamship, 
big enough to take any other not quite so large steamship into 
itself, and yet with two ends upon it which would make it a 
perfectly good propellable ship. And in those two walls or hollow 
sides he did not doubt there could be stored enough fuel and large 
enough engines to make that possibly, an ugly but very efficient 
ship, attending on a war steam fleet. That was a point of view in 
which the ship-shape dock deserved their consideration ; but barring 
that particular view, he had no hesitation in saying that there 
were immense advantages in the extremely simple platform shape 
which Mr. Rennie had constructed. 

The President said this discussion, which he had listened to with 
very great interest, had impressed him with the belief that the 
question of floating docks was very much in its infancy; and while 
it gave him that impression it confirmed his previous belief that it 
was in itself a most important matter. It was important from a 
financial view. They all knew the enormous expense of construct- 
ing dry docks on shore; they knew the immense expenditure the 
country was incurring in constructing such docks to meet the 
requirements of their greatly increased size of ships, and therefore 
it was a very interesting question, whether science would enable 
them to construct floating docks at a much cheaper rate than 
they could construct docks on shore. But even if there was 
no money saving, there was at all events the immense ad- 
vantage of their powers of locomotion. They could have 
the dock wherever they wished to use it, instead of being con- 
strained to bring the ship to the dock wherever that dock might 
be. Another important consideration was whether or not the suc- 
cess of floating docks would not enable them to accommodate the 
fleets of this country with dock ‘accommodation where there were 
physical impediments to docks at the present time. Bermuda was 
a most pointed illustration of this. He always understood that 
the nature of the Bermuda rock was such that it was next to im- 
possible to construct a dock there in the usual mode of eonstruct- 
ing docks on shore. Bermuda was a most important station for 
the British navy, and his belief was, if they were to have a dock 
there at all, it must bea floatingone. It was a most interesting 
problem at the present moment whether the dock which the Ad- 
miralty jhad constructed could or could not be taken out with 
safety and brought into actual use there. He was very sorry to hear 
the discouraging e of his hon. friend, Captain de Horsey, 
who seemed to dis the idea‘of floating docks ye pony and 
his authority upon such subjects was a very high one, but 
hoped he and they all might be brought by experience to the 
Opinion that the power of constructing and ‘using floating docks 
eats rac ge rarwr ner He was ‘very much obliged to 
Mr. Rennie for his able’ paper, and hoped it was one of those 


questions where ns might be productive of :perma- 
nent advantage. 
The meeting was then adjourned. 


Thursday, March 18th.—Evening Meeting. 
J. Scorr RussELL, Esq., in the Chair. 

Captain Jasper Selwyn, R.N., read a paper, in continuation from 
last year, “On the Progress madein the Useof Liquid Fuel for Heating 
Steam-boilers.” ‘The experinients which he was upon at 
that time in a small steam launch terminated in ample being 
given that they had been wisely undertaken by the Admiralty at 
the Sy me of Mr. Reed. The results were'so far satisfactory that 
the Admiralty gave a larger boiler, which formerly belonged to the 
Oberon, and sanctioned further experiments. These were ot 
ceeding, though for the present they were intermitted. The boiler, 
nominally of 130 horsepower, evaporated with coal on trial 206 cubic 
feet of water per hour. She burned in three fires 13} cwt. of coal per 
hour, and evaporated at the rate of 8°2 lb. of water pound of 
fuel burned. It was doubtful whether that rate of e ration 
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was made sufficient to mix explosively in the furnace with air. He 
knew one gentleman who recently insisted upon trying the oil for 
himself against his ineer’s advice, and who got conclusive 
evidence of the fact in singed whiskers and a slightly scorched face. 


One such explosion also took place at Woolwich at the close of a 
successful day’s work in his abgenge; but the men confessed that it 
was entirely their own fault, and were not at all afraid of going on 
: If he were to use process for making the oil into 
gas he should prefer Perkins’ of hot-water pipe, instead of 
putting a fire under the still, 

Mr. Siemens said he with Selwyn that we might 


expect superior results such as oil, in evapo- 
rating water as compared with coal, It might be asked why oil 
should give results superior to coal, which upon analysis very often 
did not contain a greater quantity of foreign matter. He thought 
the ar oscar was to be found in the fact that in burning coal 
we fed the grate in an exceedingly i manner; at one time 
charging it with an excess of fuel, flew off, not finding a 
sufficient amount of oxygen in the at ic air which entered 
the grate to burn it; at other times the air that rushed through 
the grate had not time to take up its ivalent of carbon te 
produce carbonic acid. The result was that in the combustion 
of an ordinary furnace we found as much as 25 per cent, or 30 
per cent. of pure oxygen, with a considerable amount of 
unconsumed carbonaceous matter, into the i 
along with it. The first consideration in constructing a gute 
ought to be to maintain the temperature of the flame for a 
sufficient length of time to complete the chemical action between 
oxygen and carbonaceous matter; and that, no doubt, could be 
obtained in a much more perfect manner in dealing with a liquid 
fuel like oil. By blowing it in by a jet you obtained an extreme 
subdivision of the oil; you obtai im consequence, a com- 

tively perfect combustion, and, an extremely great 
je performed. From the results which been brought before 
the meeting by Captain Selwyn, that really seemed to be the case. 
The a _—“ — were our copmes of 
supply of this oil? It wasa ques t practical import- 
ance, for there was no doubt that, weight for weight, it was 
superior to solid Could we obtain such a supply of these 
oils at a moderate cost as would justify their application upon a 
large scale, for instance, to our marine bodies? 

In reply to some observations by Mr. Byrne, in which he spoke 
of the uselessness of sending armed ships 4o.sea with only sufficient 
storage for two days’ consumption of 

Mr. E. J. Reed, the Constructor of the Mavy, said he should be 
glad of the opportunity to dispel a delusion into which many 
persons had fallen with respect to.#he ef coal to our ships. 
Of all the delusions he had met with m connection with naval 
affairs, that about the power ef our Ly to steam for one or two 
days only was the greatest, The supplied to the recent 
armour-clads was 600 tons, Mow, the py mag of fuel on the 
six hours’ run of the Heneulles necontly was w 3 lb. per indi- 
cated horse-power per hour. Also, the average consumption upon 
the voyage of the Serapis, troopship, had been 2} lb. per indicated 
horse-power per hour, and the average consumption of the Croco- 
dile had been 2} 1b. per indicated horse-power per hour. He would 
assume that the Hercules was required to steam at twelve knots 
an hour, and that her consumption was 3 lb, per indicated horse- 

wer per hour. The ay bs of the Hercules was 4000 indicated 


orse-power. by three, we got 12,000 Ib. of coal 
consumed per hour in steaming twelve knots. Multiplying that 
again by twenty-four, we the daily consumption, the result 


would show that, with tons of coal on board, the vessel could 
steam at twelve knots for the very long period, for a vessel of that 
description, of five days of twenty-four hours consecutively. But 
no ship would be called upon to steam at that speed except under 
very special circumstances, For ordinary purposes the Hercules 
and the whole of our ironclads would be able to steam for ten or 
twelve days at a very fair speed indeed. With regard to Captain 


Selwyn’s paper, Mr. Reed said there were absolutely no impedi- | 


ments to the experiments which Captain Selwyn had entered upon 

being carried out, except the fact that the navy did not primarily 

exist for experimenting in matters, and that such experiments 

as the authorities of the Admiralty were p to sanetion must 

= ee opportunities which they were able to place at 
eC Gis} 

Mr. Bramwell said if Mr. Crampton had been present he would 
have informed the meeting of a method of dealing with solid fuel, 
in a way which made it approach to liquid fuel, by dividing coal 
into the smallest possible dust. The nearest approach,we could 
have to liquid fuel was, ef course, a very fine powder, where the sur- 
face of the particles in Lar apne m to the bulk was large, With 
liquid fuel, by using a jet surface was extended, and in 
that way we got perfect combustion from a which in its con- 
stituents, was little removed from coal. By grinding coal.into 
powder and introducing it by blast into the furnace a similar effect 
was produced; but the result was not above two-thirds the amount 
of combusti btained from liquid fuel, though looking at the 
quality of the coal employed, a great.deal higher than the result 
sak Onpteln Selagn sabehauead wacsepieed ter epeetion tee) 
ask Ca) wyn what means were e 
cdulalionahadeteanapatien tote liquid fyel, because the ve 
ae of combustion depended upon having’a proper mixture,o: 
the two. 

Mr. C. Lamport asked if the price of the liquid fuel was not 
twice as great as the price of coal, weight for weight. Also at 
what tem the oil became explosive; and whether in the 

Q at sea, provision could be made on hoard the steamer 
for storing the oil in safety; and, lastly, whether there was any 
fone sd working of the oil going on in anywregular manufactery or 
workshop. 

Mr. Olrick said as he thad up a number of furnaces at 
would be interesting to the a to give the practical results. 
The ordinary furnace to which he:had applied it was the Cornish 
boiler, on the Aydon system. The insurance.companies at first 
objected to the liquid fuel furnaces; but they since allowed 
those furnaces to be aced, ing, after due examination, 
found that they were pe har In all the cases that he 
had dealt with the results had been satisfactory. coking three 
Cornish boilers, for instance, he had, by the application of liquid 
fuel, been able to save one boiler, and do the same amount of 
work; while the expense of burning liquid fuel instead of eoal had 
been considerably The idea of danger was a very ordinary 
one among people who knew nothing of the subject. They 
imagined that the fuel employed was petroleum. That was 
al a mistake. He would never advise burning petroleum 
or any of the light oils. The oil must be of a specific gravity of 
not less than 10°4 or 10°5, which, as Captain Selwyn showed, would 
sink in water. If it was in a proper manner there was not the | 
slightest danger. With regard to Mr. Bramwell’s inquiry about | 





the admis:ion of air, he might state that he had applied the fuel ' engines and everything, go across the lake as if it were.arailway.”'This done, all difficulties disap 





burning liquid fuel for eighteen were originally 
men of ditting the factory. 

ther boiler, when the 

liquid fuel was introduced to their notice. The result was that, 

after some practical difficulties were got over, they now b 

the largest boiler only, and obtained sufficient steam to 

drive th@ whole of the factory. 

Captain Selwyn, in reply to the various questions and objections 
“tan by previous speakers, said it had been his business to prove 
that without alteration, yet by a simple ment of furnaces, 
the existing boilers could be made available. When we got a better 
duty out of coal, he had no doubt that in the same boiler we could 
get a better duty out of any heating substance whatever. Up to 
the present time we had never got more than 10 lb. of water evapo- 
rated with coal out of a theoretic value ef 15 lb.; whereas with 
the liquid full we had at once leaped te within a pound of the 
whole theoretic value of the material, and that with inferior ap- 
pliances, had considered the sources of suppl 
and he maintained that effect of burnin this material weald 
be, that the whole of the bituminous wherever existing 
would be raised in calorific value we the level of the best 
anthracite. And there was nota slack coal at the 
pit’s mouth and thrown aside as whieh net be turned 
on the spot into oil and sent away as co’ 
nothing of the saving of transport by auch a we should be 
able to make use,of a waste material that had never come in as a 
calorific agent before at all. He hadaecurate records of the quan- 
tities of oil obtained, per ton, from eagh kind of coal. The question 
would only be one of price, andasthe navy and commercial marine 
couldafford to pay best for the fuel, they would for atime havea mono- 
poly efituptoacertain point. With neference to the other process 
mentioned by Mr. Bramwell, he knew the value of comminuted 
coal, how necessary it was that oxygen should be brought in contact 
with every particle of a burning fuel. He knew that that never 
could be effected with the most careful stoking in our ordinary way 
of burning coal in a grate, and that it could be effected in great 
meagure where the coal was driven into dust. Still that 
did mot get rid of the question of bulk; we should not 
find eur power of carrying the fuel increased, nor the coal 
more easy to handle. The regulation of the air supply did 
not meoessitate any great change in the arrangements. The 
fire-door invented by Mr. Williams was quite sufficient to give what 
they sought for, that carbonic oxide flame which was essential to 
the perfect combustion of the oil. The cost of the liquid fuel 
varied from 4d, to 2d. per gallon. The oil was never explosive ; 
the gas which rose from it was explosive, but it would not disap- 
pear into gas under a temperature of 560. And when that gas was 
given off it was only explosive when confined in a small chamber 
and mixed with from twelve to thirteen parts of atmospheric air. 
It would not light otherwise with a quiet flame. The specific 
gravity was greater than the specific gravity of salt w and it 
could be increased even further at will. With regard to the prac- 
tical use of the oil, one set of works had been driven with it 
entirely for the past eighteen months. A second set of works near 
them had been erected within the past five months for distilling 
tar, and there it had been used with such success that the manu- 
facturer worked off his stills in half the time he formerly did. At 
Woolwich Dockyard it had been used practically for bending 
in the boiler plates of furnaces with very great satisfaction. 
Other furnaces were fitted with itall over the country, and they 
found no difficulty in connection with it if stokers only obeyed 
the simple rule--never to put oil in while the bricks were hot 
without having a flame in the furnace, which could be easily 
obtained by throwing a few shavings into the furnace. 

The Chairman expressed the thanks of the meeting for his 
excellent paper. 

Admiral Sir Edward Belcher having taken the chair, 

Mr. Scott Russell to give what may be called an 
address, rather than @ paper, on the important and interesting sub- 
ject of “ Railway Communigation across Lakes, Straits, and Arms 
of the Sea.” He said he had no paper to read, for he had only just 
returned to England, and at was only the day before yesterday he 
learned that there was @ little gap which he might conveniently fill, 
and that a few words ibing his experience in putting railways 
on the top of the sea might, perhaps, forward the putting a railway 
over the sea, between Dover and Calais. As he very often had to 
cross that sea, he ventured to say it was a great act of international 
cruelty to keep up such a wretched communication between Calais 
and Dover as the great British nation and the great French nation 
now combined to keep up. It was now more than three years 
since that eminent engineer, Mr, Fowler, became engineer to an 
association for putting a railway between Dover and Calais; and 
he (Mr. Scott Russell) was the naval architect. for the steamships 
that were to make this commmpnication. All the suryeys had been 
made, all the plans had been prepared, and all pepreipinay legal 
ateps had been taken, for bringing the scheme before the Houses of 
Parliament. Butit wasn unlucky period. Railway companies were 
quarrelling with and ruin each other, a scheme which 
merely interested the travelling public could not at that time 
command successful attention.in the Le ture or in the com- 
munity. He might state that the plans been fully matured. 
They .had provided plans of the works by which railway trains 
wend deseend.the pier at Dover, go into the vessel, crags oyer to 
Calais, and go from Calais right on to Paris, and vjge versd. So 
that.a passenger fram London would, by a night train, take his seat 
or his bed in a railway carriage at London Bridge, and Fauld open 
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his eyes in the sailway station at Paris, unggnscious 
crossed over the sea. That was a uajon ao 8 
people would gladly see realised; but he could hold out any 
prospect of its being speedily realised, we were such a 
ient , that.it was likely for the next ten or twenty years 
we should be content to make the passage as we had always done. 
Curiously enough about a year after this he was invited to look at 
ei i sea which eagaraies Switzerland from Germany. What 
the Germans galled the nsee, and what we.called the Lake of 
Constanee, was a great inland fresh-water,sea, sixty or seventy miles 
long, and eight to twelvemiles broad. ilways of Germany came 
glose down tothe German side of the lake, and the railways of 
Switzerland came down to the opposite side of the lake; and there 
the communigatign between the two countries ,was as completely 
in ted as our communication with the Continent was | 
bl by the Straits of Dover. The reason why they 
did not carry the railway round the lake was obvious; | 
the lake ran up into the peels Ar and was con- | 
tinued over to the Italian side, so no way could find its | 
way through. ‘The Alps with the Bodensee f 
barrier between Switzerland andGermany on one hand, and be- | 
tween,Germany and the middle and south of France on the other. 
This .was.an enormous evil. A dango proportion of the supply of 
France with corn.came lastjyear from r by railway and across 
the sea. Every sack of corn had to be en from wagons, 
to be shipped, to be taken across, to be uaship and to be re- 
laden. on the wagons. The cost of this ipment, indepen- 
blocking of the way, was ter than the 
iage.of the corn for 100 miles by railway. It so happened that he 
had built the first fast vessel on that lake twenty years ago. 
Tt was a good honest ship, and as good honest work always brought 
its own reward, he was called upon tosolve the much more difficult | 
problem of effecting communication between the railways on the 
two sides of the lake. The problem they set him was, ‘* What we 
want is that you will make us the nearest thing you can to a rail- 
way, in order that we may let our trains, with their locomotive | 





|} and so the 


an impassable | train 


was a far more t one than 
and Calais. It might be said that 
Stvaits Soe to deal Dogs That was 
thing else—t was terrific mountain hurricane, which came 
down so suddenly that it raised a nasty, sharp, shont sea, and he 
need not tell them that a nasty, short, , sea with a tremendous 
wind, was very often more troublesome deal with, especiall; 
in shallow water, than a gentle swell would be. Another diffi. 
culty was a change of level of water, amounting to twelve feet from 
one extreme to the other. It was true this level did not change 
every day asat Dover, but it did periodically, and, there- 
fore it was necessary to have a similar provision. aad 
the peculiar circumstances of the case, he would shortly describe the 
manner in which those circumstances were met, and he would also 
state the results, because it would show that the difficulties between 
Dover and Calais could be met in a similar way. If he was asked 
the compneninne difficulty‘of the two problems, hecould not say that 
one problem was more difficult than the other. He had solved the 
Dover and Qalais problem three years ago in plans, but he found that 
he had an enormous deal to learn and contrive before he could solve 
this pa problem in Switzerland. He proceeded to show 
how this problem was solved. In the first place, he said to him- 
self, ‘If they wamt.me to continue the railway across the sea I 
had better take @ slice of the railway station, put a train and 
an engine into it, and send it over to the other side, and the train 
will then ge on.” He, therefore, took a section of a railway 
station, 22ft. wide, and put upon that two lines of rail on one side 
and two lines of rail on the other side, leaving those two lines of 
rail to receive two railway trains. He had then to let in a loco- 
motive engine, and so he had to make the roof of his railway 
station as high as a railway bridge, or a little higher than the top 
of the engine chimney. The next thing was to float this bit of a 
railway station. Of course that was very easily done. He had 
only to put a construction below it in the nature of a ship; and as 
there was only 6ft. of water, he had to take care that his vessel 
only drew 6ft. of water, The midships was 4ft. more out of the 
water when laden ; go that below the railway platform there was a 
depth of 10ft. only. But this was not enough. Having got to 
propel the vessel, he had to place an engine-room and boiler on 
each side, each 9ft. wide, making, with the 22ft. of railway, a total 
width of 40ft. The boat had next to be fitted with paddles, which 
occupied a space of 10ft. on each side. So that, altogether, the 
structure was 60ft. beam. And when he stated that the 
harbours were from 80ft. to 100ft. wide at the entrance, and that 
he had to enter these harbours in hurricanes in shallow water, at 
a very low velocity, with scarcely any steerage power, it would be 
seen that the task was not very easy. Pockens he ought to say 
a word about the eugines, At the beginning there were one or two 
particulars that bothered him. He wanted to get the paddle-shaft 
all through, but he could not. If he put it below it was too low, 
if he put it above it was teo high; so he gave it up altogether, 
and simply put upon the shaft of each -wheel a couple of 
oscillating engines, one before the axle and one behind the axle. 
So he had a pair of engines to each wheel, perfectly independent 
of one another. A nautical friend would say to him, ‘‘ You will 
get into precious difficulties with them.” He knew he should. 
He knew very well that in a heavy wind, when one paddle-wheel 
was deeper than the other, one engine would be flying away and 
the other would be working very slowly. To counteract that he 
took a little indicator from the right engime-room into the left 
engine-room, and another indicator from the left engine-room into 
the right engine-room, and he made these indicators go round in 
the face of the engineer, so that he could not help looking at 
them when he was starting, or reversing, or moderating his engine. 
By this means engineer A. was always looking at indicator B, and 
engineer B, was always looking at indicator A; and in three 
days they had acquired such skill in handling the engines 
that engine A and engine B never advanced half a turn 
upon each other. These were the difficulties he had on the 
cross section. There were also difficulties on the longitudinal 
section, On the line of rails he had to put his wagons, eight 
wagons on each line. German wagons were desperately long, 
but having two lines of railshe wasenabled tocarry nineteen wagons 
inall. The inconvenience which he was obliged to submit to he had 
already mentioned, that arising from the shallowness of the water. 
He could not have deeper water than six feet, and he could not 
raise his vessel more than four feet above the water on account of 
the height of the piers in the harbours. Therefore he was limited 
to ten feet deep. But he need not say that ten feet deep was much 
too shallow for a good strong vessel to stand this sort of work. 
Then came in the advantage of his railway station. What he did 
was to make the top of his railway station the top of an iron girder, 
and the sides of the railway station the sides of a ship; so that the 
ship instead of being ten feet deep, was twenty-five feet deep from 
top to hotjam, and the strength of the ship was at the top. This 
at once enabled him to get an enormously strong ship with a 
mo light draught of water, and to have two decks, one 
above the other, the upper deck being the deck for strength, and 
also the. most convenjent deck for nayigation, as well as the most 
preferable for passengers. There was also room for four first-class 
carriages outside this deck, two at each end. Here, then, wasa 
solution of that difficulty. The next difficulty was owing to the 
varying height of the water and the ~~ immersions of 
the vessel according to its loading. He to provide for 
a variation of twelve feet of water, six feet one way and 
six feet the other way. He managed it in this simple way :—He 
made a railway bridge of ateel 60ft. long, one end supported on the 
land and the other end was inthe air. How did he get it into the 
air? Very easily. He merely put up on one side of this railway 
bridge a huge Dillar of cast iron on the land. On the top of this 
pillar he put a + cast iron wheel, and round the wheel he puta 
chain cable. He attached one end of the chain cable to the bridge, 
and to the other end of the chain cable he attached a big weight 
half as heavy as the bridge. On the opposite side of the railwa 
bridge he had another pillar, another wheel, another weight ha 
as heavy as the bridge. Thus balanced, the railway bridge would 
remain in the air whereyer you pleased to put it. But it was not 
content to stay there when the weight of the train was upon it, 
therefore it was necessary to keep it there by some other means, 
in was continued from the bottom of the weight 
round the wheel to a crane. When there was no weight on the 
bridge, if you gave a turn or two to the crane the bridge got to 
the proper level. Then they made fast the crane, and the railway 
in went over the bridge. That was all, there was no merit in 
the contrivance. On the opposite shore there was another bridge 
hanging in the air, counterpoised by similar weights. The vessel 
oscillated only between those two points. But it would be said 
that there must be little difficulties when the water was very high 
and when it was very low. Of course there were little difficulties, 
but they were met by littie expedients. When the water was ve 
low the bridge came a good deal over on the point of the boat, an 
overlapped. There was a line of rail which ran down to each 
of the rails on the boat, and he need hardly tell a good engineer 
that as the boat “‘waggled” from one side to the other, he must 
make the bridge limp, so that it could “waggle” also, so that the 
train did not run off the rails. The bridge was made by a very 
ood mechanical engineer, and for the life of him he could not get 
im to make any of his joints slack, so as to make the structure 
“ wiggle-waggle.” At last he did succeed in getting him to make 
the holes iy = for the pins that the joints could = wiggle-waggle. 


A good locomotive 
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engineman could very easily drive his engine up an incline which 
was not more than four or five feet in a le of 60ft. or 70ft. 
True it was a deep incline, but it was so short that there could not 
be many wagons at atime on it, so that, while one or two wagons 
were on the incline, the others would be on the level; thus, any 
ordinary locomotive engine went up the incline without knowing 
it wason anincline. It might be said there would be a a 
in coming down. There was a difficulty, and he expected the rail- 
way locomotive staff would have to undergo an education. He did 
not know any way of making them — a thorough education 
than by letting them make some horrible blunder. He got the 
comguy Se let him have a train of the oldest wagons they pos- 
sessed. He told them secretly tomake every preparation Prey Fl 
the wagons out of harbour, He got the oldest locomotive engine 
they had, and he took care that the fireman and driver could swim. 
He found the breaksman could not swim, and on reflection he was 
glad of it, because ey 2 seemed dreadfully afraid of getting in, and 
the consequence was that not one of the breaksmen ever allowed a 
carriage to pass the chalk mark which he had drawn on the deck, 
because he could not swim. Having made these arrange- 
ments, the practical result was, that by beginning ually, and 
going on gradually, and giving the men a fo! t to learn, 
y making them put in trains and take out trains every day 
faster and faster, first with one carriage, then with two carriages, 
then with three, and ending with the locomotive engine, *< 
last acquired the power of doing all these things which 
thought at the beginning were i. These im a 
bilities were so accomplished that the term the le a; to 
the formidable enterprise, as they thought it, of putting a locomo- 
tive and train on board, was Kinderspiel, which meant ‘“‘ child’s 
play.” ra was no — in Ian but ee one oe 4 
tage, an t was simplicity. ere Was no in 
no fixed engines, no inlined plans, no movin, qudiaay a any 
kind : there was simply a railway station, pos | all the appendages 
on both sides were nothing more than the common appendages of 
a railway station. Therefore he was proud of the word Kinderspiel. 
These were all the land difficulties he had to overcome; there still 
remained water difficulties. The water difficulties were various. 
In the first place, how was he to navigate a ship which was 220ft. 
long, out of and into a harbour which at no was more than 
double that length, and where he had to wind in a circuitous route 
to quays where other vessels were being unloaded? It would be 
considerable difficulty in the navigation. The en- 
bours was in one case 100ft. wide, and in the 
under 100ft. Of courseina dead calm, and with 
no speed on, the ship could ade oe But when there was a hur- 
ricane blowing, for though this ship did not carry sail, yet with mer | 
train, high out of the water, she would havesomeside-way on her wit 
a svrong wind, the task of getting into harbour was a t one. 
A 2 beabiaing it was thought this was an im: bility, and it 
‘was very near being an impossibility. When a big ship like that, 
drawing 6ft. of water, came into water 6ft. Gin. deep, sailors said 
“she smelt the ground.” In this case she so smelt the ground 
that she ceased to have any scent whatever for the opinion of the 
steersman or the action of the rudder; and in shallow water such 
a: that the steering of a vessel 40ft. wide was impossible, 





In | size, proporti:n, and shape, and »f the right stability for these 


order to meet the difficulty he had to teach the i the 
steersman, and the captain totally new lessons. He pane FA to 
mention that they had no stem or stern to the boat, both ends were 
stems and both ends were sterns, and there was a rudder at both 
ends. There was a great difficulty downstairs. To say ‘Go 
ahead !” or “‘ Go astern !” was impossible, because the neers 
could not tell which end was meant for the stem and which for the 
stern. At last’ he solved the difficulty by steering entirely by the 
two engines and abandoning the rudder, with the following code 
of rules :—The captain stood in the centre of the vessel with two 
tubes, one to the right engine, the other to the left engine. Out 
of these confined harbours they had to perform a very i 
to get out. But the plan they adopted was so successful that the 
first time they tried it the ship went right out of this ——e 
harbour, which was said to be im icable with a rudder, and 
with a landsman in command. e command was given, “‘ Right 
engine three turns!” That was part of the code that there should 
never be an order given without saying when the engine was to 
stop, ‘Right engine two turns, left engine three turns R 
Sey the vessel began to describe a curve in order to 

out of the harbour. If she did not describe the curve exactly, the 
next command w “Right engine two turns and a-half, 
left engine four turns.” So without ever ing the ship went 
in the exact curve, and from that day to this, ie moment crew 
had learned this power of manceuvring, the vessel could be made 
to turn on a pivot, or to perform any number of curves without a 
rudder. Thus that great difficulty was got over, and the 
now entered the harbour without ever touching a pier or 
Next, let him say one word as 


minutes, the time in out of 
time in going into 
the sea was, the shortest, forty minutes, the longest fifty-five 
minutes; so that in an hour and a-quarter the whol 

accomplished. Formerly the time occupied was two hours and a- 


half. Need he say with to the heavy goods, such as 
machinery, engines, and that under the old system of 
cran the labour of transporting them across the lake occupied 


days. He had now to say that, whereas everybody would 
talk of the impossibility of maldng «great floating railway across 
the Straits from Calais to Dover, are also apparent impossi- 
bilities of kind in the present instance, but only on the 
scale. From to Calais the distance was twenty miles; here 
it was ten miles. The ships for Dover Calais were 
400ft. long; here they were The depth of water at Calais 
was difficult, but it might easily be made double the depth of 
the water in the Swiss harbours, With regard to the sea, 
where the waves were gentle swelling waves, they were of 
no consequence; it was only where the waves were short, 
sharp, striking waves that they wére of any consequence. 
He could assure them that if a vessel were made of the proper 





waves, there was scarcely a constitution so delicate that would 
not be able to cross from Dover to Calais without any sensation 
almost of wore hewn on the top of the sea. 

Mr. Siemens thought Mr. Scott Russell had given a lucid de- 
scription of the solution of a problem which seemed to involve a 

many practical difficulties, all of which had been overcome by 
the —— not = \~ a which, after all, was the true 
spirit of engineering. He hoped to see a similar arrangement very 
soon adopted between Dover and is, instead of being asked to 
money in i Sunes oe ere eee Ss one. 

e only question he had to ask was, why locomotive engines were 

en across at all. 

Mr. Merrifield asked what was the total displacement of the 
vessel at her load draught; and what were the total dead weights; 
so as to find the diff of the tity of cargo, including the 
weight of the train, carried at one journey? 

. Scott Ri said 1000 tons was the total displacement : 
240 tons was the moving weight. Of that 240 tons, 50 tons were 
useless weight; the remaining 190 tons were paying weight. The 
50 tons were carriages. The price of conveying goods upon this 
sea-railway varied from ys, settee twelve centimes per ton per mile. 
The reason why he took a motive engine across was use he 
was ordered to do so, It involved a little more trouble, because, 
being limited to va, he had to put more strength under the 
rails, and he had to shift the weight a little. 

Captain Selwyn, R.N., wish 





to ask a naval question with 


vessel | reference to Dover—whether the fact that occasionally no vessel 


could approach the shore at Dover, and then had to go round the 
coast to some of the other had entered into the calculation ? 
and whether provision had made for the discharge of the cargo- 
me oy the facilities on shore ? 

Mr. Scott Russell said the same state of things occurred occa 
sionally on Lake Constance. There were days when a pruden 
captain would not go out. He hoped there would be prudent. 
captains between Dover and Calais who would be wise enough, if 
they found bo, ma: not likely to get into harbour on the other 
side, to “a ome for better weather. 

Mr. W. M. Fenning said as a sea-sick passenger he took great 
interest in the success of this scheme. He had spoken to the 
captains of different boats at Dover on the subject, and he had 
been invariably met with two objections. One was as to the depth 
falais; the other was that, with a vessel of the size 


of water at C e siz 
proposed by Mr. Scott Russell, it be impossible to drive it 


ata that would without danger of collision. Again, how 
would the vessels om both sides of Dover pier, because some- 
times they could only approach one side and sometimes the other? 


Then, was it le to construct a vessel so as not to roll? 


, P, = _ vay 4 was an 
excellent f between England an ; the there was 
eighteen miles an hour. As to the rolling of veseoks, he hoped no 
vessel he should ever build would fail to roll ; because if it failed 
to roll when the sea rolled, it would become a rock, and it was not 
strong enough to do the function of a rock. All he could hope to 
do was so to construct the vessel that it would roll with moderation. 
He was afraid some heavy torm must come when some delicate 
stomach wou!l be lightly, ected under the most favourable cir- 
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cumstances. Next as to the pace, a large vessel could certainly do 
the pace. As to the difficulties started by the captain of the steam- 
boat, they were the difficulties that werestarted by every captain. In 
his own case the captain said theship was an impossibility; and he 
wasashamed to have to confess it, hehad to navigate the ship himself 
the first time, and having done so it was Kinder u The secret 
in one word was the power of steering without a rudder. If you 
could not steer without a rudder you must go a steerage pace, you 
must go soas to have steerage way in all circumstances, and you must 
rush into your harbour in order get in some how orother. Hehad 
seen that a thousand times with most excellent captains ; in order 
to keep steerage — >" had been obliged to go into narrow har- 
bours at a pace whic sometimes shipwrecked the ship on the 
pier. Therefore he entirely agreed with the captains tha’ 
they could not handle an ordinary ship in those harbours in 
extraordinary circumstances. But this was his point: by the 
engine alone he could steer the ship without any way on her what- 
ever. The rule he had made for his ships was this, that they never 
went into harbour at a pace that w give steerage way ; that 
they stopped and reversed just before they came to the 
entrance, so that they were at a dead halt when they got the two 
paddle-wheels between the two piers. At this dead halt the cap- 
tain called down, “ Left engines forward three!” and that brought 
the vessel round along the quay. 
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was met by ono circumstance, Iength. With his present ships he 
could not do more than twelve knots an hour. But between 
Dover and Calais the ships would be 400ft. long; they would have 
as fine lines on the outside as the boats that run between Holyhead 
and Dublin, and they would carry a train notwithstanding. There 
was a model of his intended vessel on the table, and the lines of 
that vessel were calculated for twenty miles an hour. He did not 
mean to say that passengers would not get sick now and then; 
all he could do was to give them as good an antidote as he could 
produce. Between Holyhead and Dublin the sea was much worse 
than between Dover and Calais; but owing to the excellence of the 
boats and the excellence of the accommodation there was not one 
ae sick between Holyhead and Dublin for ten who were sick 
y the present steamers between Dover and Calais, 

The chairman thanked Mr. Scott Russell for his amusing and 

instructive lecture, and then the meeting adjourned. 
(To be continued.) 








ENGINES FOR THE HACIENDA ESPERANZA. 
THESE engines are intended to drive the machinery used for 
grinding the silver ore dug from the mines at Cerro de Pasco. The 

inding is done by twelve immense edge runners of granite 10ft. 
ered 18in. thick. These are quarried at a distance of three 








Mr. Fenning said there was anoth int, whether it was ibl 
to construct a vessel of that size with yh met small draught 
of water to get into Calais harbour. 

Mr. Scott Russell said Calais had the same draught that the har- 
bour at Frederick’s Haven had. Lr that the harbour at 
Calais was too shallow, and he only h the Emperor, who had 
sent out thousands of horse power to dredge the Isthmus of Suez, 
= = od to put a Ratle Gsblging mndhine in Seont af 

is harbour and d it a few feet. 

Captain de Hi ought Mr. Scott Russell was a little too 
= ase thinking his passengers would not be sea sick, and alsoa 

too sanguine in expecting i ape we knots in a vessel that 
was fitted for carrying a train. e Americans were very clever at 
these things, and they had had these railway ferries running for 
years across the lakes at Buffalo, Sarnia, and Detroit. They had 
aa ery these trains, but they did not run more 


Mr. Scott Russell said the difficulty as to the speed of the ship 





leagues, and rolled to the Hacienda by yokes of bulls, as many as 
thirty yokes being sometimes employed. y 

The engines now illustrated are to lace an upright beam 
engine, constructed several years ago by Messrs. Bl of Green- 
wich. They are horizontal high-pressure a. SR ny waren 
15in. diameter, stroke, 2ft. Gin., and are intended to e forty- 
four revolutions per minuto in full work. A greater speed of 
ney might have been adopted with advantage in this country, 

ut in the district referred to skilled labour is scarce, and a speed 
of piston was fixed upon most conducive to y in wear and 
tear and repairs. The engines after arriving in Lima will have to 
be to their destination on the backs of mules a dis- 
tance of -five leagues, over the range of the Andes at an eleva- 
tion of 18,000ft. Cerro de Pasco being 14,600ft. above the sea level 
on the eastern slope of the Cordillera, the difficulties of the route 
may be imagined. It, therefore, became necessary to build the 
engines in parts, no single piece to exceed 275 lb., which is a mule 
10d, and as many parts as possible in 150 Ib. parcels, A mule can 











ii 
bed Mi. 


carry two parcels of 150 Ib. slung on either side with greater ease 
than one single parcel of 275 lb. 

The engine bed or frame is of wrought iron, the top plate tn 
thick, the sides formed of channel iron 2}in. by jin. flanges, jin. 
web by Gin. deep, and the bottom plate jin. thick. The frame 
will be rivetted up for trial here, and afterwards taken apart so as 
to conform to the above conditions of weight. The cylinders are 
built in three parts bored in one, the method of jointing being 
shown on the sectional plan. Eighteen bolts hold the parts toge- 
ther. Bolt holes are rimered out, and bolts turned in. A little 
tallow is the only material used to make a steam-tight joint. 

The engines are fitted with link motion, as it is necessary to re- 
verse the engines occasionally, A stay runs from the cylinders to 
the plummer blocks; to prevent any tendency to spring it is made 
in two pieces and fixed to the engine-bed in the centre by a brecket, 
into which the ends are cottared. The fly wheel shaft is made in 
two parts, with a flan a on each for forming the joint, in 
conjunction with the Cas of the fly wheel. The two parts of the 
shaft and fly wheel are bolted together by eight 14in. bolts, accu- 
rately fitted, as shown on the end elevation. : 

The fiy-wheel is made of wrought iron, excepting the boss; the 
rim is nearly square, like a box-girder. Channel iron for the inner 
side, angle iron sides, and outside plate, of jin. iron. Each of the seg- 
ments is fitted in a true circle and jointed together, and to the 
arms, as shown on the different sections. The segments are rivetted 
up complete, with the exception of the outside plate, which will 
be rivetted on at its destination. The hollow part of the J gern 
rim will be filled with lead to make weight, that material being 
almost a drug at Cerro de Pasco. The end of the fly wheel shaft is 
carried on a wrought iron girder, and the other end is supported by 
the wall of the engine-house, and connected to the crank shaft by 
means of drag link. ee : : Me 

The pitch of the gearing is 2jin., diameter of the driving 
wheel 3ft. 8in., and the pinion 2ft. 2fin. The rim of the driving 
wheel is made in two segments, and the arms and boss in two parts, 
and coupled in the manner shown on the illustrations. The several 
parts are accurately fitted together, the brackets on the segments 
and the ends of the arms being turned to fit each other. The 
segment and arms of the pinion are also turned in the same manner, 
By this arrangement spare rims can easily be fitted on in case of 
Gouge sos erey one brought within the conditions of weigh 
named before. connecting rods, valve rods, shafts, &c,, ars 
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made of Bessemer steel ; the line shaft, of which 80ft. is supplied, 
3gin. diameter, is of ered iron. 

The engines will be driven by two boilers 20ft. long by 6ft. 
diameter, with two internal flue tubes 2ft. 4in. diameter, and four 
of Galloway’s patent conical tubes in each. 

The boilers are sent out in plates, the = being interchange- 
able and made to template, workmen being sent out from 
ys Oe put up the boilers and engine. 

The boilers were made by Messrs. Galloway, of Manchester. The 
engines by Messrs Kitson and Co., of Leeds, and the gearing, 
ing, &c., by Messrs Stothert and Pitt, of Bath. 

The engines were complete at the works of the con- 
tractors at Leeds, and were worked under steam in a satisfacto’ 
manner, superintended by Mr. Dyne Steel, of the firm of Steel, 
Rake, and Co,, on the 4th inst. They were then taken to pieces, 
Fe forwarded in 132 packages vid Liverpool and Callao to their 

estination. 





LONDON RAILWAY TERMINI. 
No. I1]—LONDON AND NORTH-WESTERN, EUSTON- 
SQUARE. 


In the early days of railway works, as well as in these later 
times, there seems to have been in engineers a strong tendency 
to vastness in design, especially in cases in which a powerful 
company have been honoured by great works, and a good open 
capital account could be depended upon for their execution. 
In one instance a grand conception may have found appropriate 
expression in the construction or design of a bridge over a tidal 
water with a longer reach between piers and a higher water-way 
than those of any other bridge in existence; in another case the 
passion for the vast may have found vent in the plan of a station 
roof the longest, the highest, and the widest in a single span of 
all the roofs constructed; in another instance, again, as at “Euston 
Grove” station, the great aspiration may have broken out in rear- 
ing the most stupendous carriage entrance—or exit, to be literally 
correct—and constructing the most stately vestibule—excepting 
Westminster Hall only—that were ever provided for a building, 
whether erected out of the resources of an individual or of a com- 
pany or corporation, by burgher or baron, for private or public, 
civic or royal uses. The grand porch at Euston communicates 
between Drummond-street and the forecourt of the company's 
offices. It is on the model of a Greek propyleum, but is on a 
scale even grander than any of the entrances to the Greek 
temples. It is of grey granite, is open through from back to 
front; the side walls and two intermediate columns support a 
massive entablature and pediment, with severe decorations in 
the Greco-Doric style. The columns are 8ft. 6in. in diameter, 
or only 3ft. less than the diameter of the York column. They 
divide the space from back to front into three bays, a carriage 
way in the centre and a raised foot way on each side. The casual 
observer might suppose the porch to be a stately decoration and 
nothing more; }ut this is not quite the case, the space between 
the ceiling of the carriage way and the roof of the pediment being 
a large, strong muniment room, in which certain documents of 
the company, “of no use to anyone but the owners,” are stored. 
The massive granite columns have each a hollow core, and one 
of them has a spiral staircase for access to the archives. The porch 
is flanked by two pairs of lodges and dividing ornamental cast- 
iron gates, which complete the street boundary of the court- 
yard. Carriages enter to the station by a gateway on the left 
side, and pass along a wide carriage road railed off on that side 
and along the front of the station buildings. Having delivered 
their “down train” passengers under the wide and lofty verandah, 
which extends along the front of the station to the width of the 
carriage way, the empty vehicles make their exit by the opposite 
side of the courtyard, passing out under the grand porch. The 
passengers arriving by up trains have their egress direct from 
the arrival platforms by a gateway on that side, and outside of 
the station courtyard. Strong limbed porters in ample numbers 
are systematically told off, and found at their duties at the setting 
down in the arrival courtyard, and on the arrival and departure 
platforms, with barrows and all the necessary appliances for the 
rapid disposal of the luggage, of which an enormous quantity is 
handled at the station daily. Before passing away from the 
outer court and its entrances, it may be worth notice, as an illus- 
tration of the rapaeity with which local authorities are prone to 
regard railway companies in the matter of rates, that the grand 
archway and the adjoining lodges were some time since assessed 
as being of the annual value of £4600! It may be true that 
they cost somewhere about £80,000, but cost is no guide to 
annual value in some kinds of property, or the fine railing round 
new Palace-yard and the fountains in Trafalgar-square might be 
laid under heavy contribution. The premises of the London and 
North-Western Company at Euston occupy about six acres of an 
area of 600; but al thus holding only a hundredth part 
of the whole, the authorities did not think it too much to ask 
the company to pay an eighth of the whole rates for watching, 
paving, and lighting, or a proportion that would yield, if other 
ratepayers were levelled up to the company, £2,580,000 instead 
of £220,000; and this excessive proportion companies are called 
on to pay, although they watch, pave, and light their own pre- 
mises at their own proper cost. 

An architectural work of such large members and dimensions 
as the entrance porch of the Euston Station can only, like a 
large picture, be seen to advantage from a certain distance. 
Hitherto this fine work, standing amid mean dram shops and 
lodging houses, has been as “a jewel in a swine’s snout,” with 
no approach to it from which it can be seen with advantage. 
Happily, it may be hoped, it is now to be, in a sense, disinterred: 
the “omnibus” bill of the company, to be dealt with in the 
present session of Parliament, contains a clause to empower the 
company to make a wide street from the front of the propyleum 
to the Euston-road across Euston-square; the grand propor- 
tions of the structure -will then be seen, and will not fail to 
command appreciation. Next in imposing grandeur, or in its 
way equal to the porch, the feature of the Euston Station that 
commands attention is the noble inner vestibule, a magnificent 
hall about 125 feet in length by sixty feet in width and in 
height. The deeply coffered ceiling is highly enriched, and the 
hall lit by ranges of windows above the entablature. It is warmed 
by hot water, and satisfactory provision is made for ventilation. 
The spacious flight of stairs at the inner end leads to the General 
Manager’s and ’s offices, the Board Room, and other 
offices and apartments, The steps lead to a wide landing that 
crosses one end of the hall, the roof over it being supported by 
red granite columns with Ionic caps. Narrower Gain sup- 

on ornamental cantilevers, pass the sides and the 
mt end of the hall, which afford convenient means of com- 
munication between the rooms and offices in the upper floors of the 
pile of building. On the right side of the hall are waiting rooms 
and the booking office for the principal departure platform, with doors 
communicating with the platform. On the opposite or left hand 
side is Waren cuene; ok tee ae ae 
second di ‘orm; booking o 
peti i oe eal ninkaak ak At a proper 
from the flight of steps ing to the offices on the first 
floor, a full length statue of George stands upen a 





massive pedestal. The statue is by Bailey, and is a fine work, 
but in its present state needs a finishing touch, which we are 
aware can scarcely be given to it by a porter, the washing of 
works in Carrara marble being rather a delicate process, but even 
the light touch of a clean dry duster would improve the appear- 
ance of the effigy of the worthy railway pioneer. The enrich- 
ments of the hall include a series of emblematical veges in 
panels in the upper corners, representing, as principal stations 
of the North-Western system, pis ag Aad sory Manchester, 
Birmingham, Carlisle, Chester, Lancaster, and Northampton. It 
need scarcely be said that since the great hall was finished at 
Euston, extensive and elaborate ramifications have been added to 
the system of the London and North-Western. Its main trunk is 
still north-west from London to Liverpool, Manchester, and Carlisle; 
butnow it hasalsoits main trunk north-east per Swansea and New- 
port to Shrewsbury, Crewe, and Leeds ; its cross-lines and spurs 
between Oxford and Cambridge, to Stamford, Peterborough, and 
Leicester ; its direct continuous communication with Dublin 
and Belfast, and with all the chief cities and towns of 
Scotland, as far north as Inverness and Aberdeen. It seems 
scarcely credible that just thirty years ago, when the Euston 
Station was in course of erection, the following should have been 
the timid comments upon contemplated achievements which 
have fallen so far short of what has been actually realised. A writer 
in an influential annual publication says:—‘“ The prospect of 
travelling from the metropolis to Liverpool, a distance of 210 
miles in ten hours, calls forcibly to mind tales of fairies and 
the genii, by which we were amused in our youth, and contrasts 
forcibly with the fact, attested on the experience of the writer 
of this notice, that about the commencement of the present 
century this same journey occupied a space of about sixty 
hours!” It is scarcely necessary to remind our readers that the 
express mail is now performed ata speed that would take a 
train from London to Liverpool and back and do about half of 
a second journey in the ten hours. 

The London and North-Western is the oldest of the great 
railway systems, dating from the Liverpool and Manchester line 
as the parent germ, and coming down to the amalgamation, in 
1864, of the Grand Junction, the Manchester and Birmingham, 
and the London and Birmingham. This system has never lost 
its lead as in different the greatest of our railway systems. 
In mileage about 1400 miles—the Great Western comes nearest 
to it, but it and all others fall short of the London and North- 
Western in miles run by trains, in revenue, and in other respects. 
In 1867 the miles run by trains were as follows :—London and 
North-Western, 22,269,542 miles, revenue, £6,752,567; Great 
Western, 14,157,224 miles, revenue, £3,911,519 ; North-Eastern 
15,548,099 miles, revenue, £3,804,220; Midland 13,084,287 miles, 
revenue, £3,139,855; Great Northern, 9,115,204 miles, revenue, 
£2,112,150; Great Eastern, 6,835,163 miles, revenue, £1,915,481; 
Lancashire and Yorkshire, 8,227,128 miles, revenue, £8,227,128. 
As regards rolling stock of the companies just named, in 1867, 
the London and North-Western had 1443 locomotives; the 
Great Western, 812; the North-Eastern, 851; the Midland, 623; 
the Great Northern, 468; the Great Eastern, 380; and the Lan- 
cashire and Yorkshire, 455. 

The Euston Station and the traffic done at it are in 
contrast in several with the stations and traffic of 
most of the other railway termini of London. As regards 
the laying out of the station, it has its grand entrance 
and its great hall already referred to, and these, it must be 
admitted, contrast very favourably with the cold, dingy passages 
by which access is obtained to some of our modern stations, with 
their fine single span roofs; but in relation to the station 
proper—the platforms and the rails upon which down trains are 
marshalled and filled, and at which up trains arrive and are 
discharged, and the roofing of such station accommodation it may 
be said that the propyleum, and the court yard, and the grand 
hall bear a similar proportion to the station proper as the sack 
did to the bread in Falstaff’s account. The rails and platforms 
of a station may be very effectively and handsomely covered with 
something less lofty and imposing than a roof of 240 feet wide in a 
single span, and 100 feet high from the spring of the ribs, but 
there ought to be a greater space between the top of the engine 
funnel and the ridge of the roof than there is at Euston, and the 
best medium for a station roof is probably to be found somewhere 
intermediate between the stations at Kuston and at St. Pancras. 
Some of the London stations, as the Metropolitanand North-London, 
are used for an almost exclusively “short” suburban residential 
traffic. Others, as the South-Eastern, the South-Western, and 
the London, Chatham, and Dover, for a mixed traffic, long and 
short ; the termini at which the largest proportion of long traffic 
is done, where the average mileage travelled by passengers is 
longest, are probably the London and North-Western, the Great 
Western, the Great Northern, and the Midland, and the highest 
of these, we believe, the North-Western. There is no railway 
terminus in London at which a smaller number of trains arrive 
and depart daily than at Euston ; and, on the other hand, there 
is the apparently anomalous fact, that at no other station have 
the trains, arriving or departing, done, or have to do, so much ag- 
aggregate running. The character of the traffic is in many 
aspects very different from that at most of the other London 
stations. Very few of the passengers “outwards” arrive at the 
station on foot, and scarcely any of them without more or less 
of luggage, from a bundle e up in a cotton napkin, toa 
quantity of baggage, including trunks, portmanteaus, and pack- 
ages of all shapes and sizes, so varied as to baffle description. 

As the down passengers almost all arrive at the station in 
cabs and carriages, so also the up passengers almost all depart 
either by cabs or by the omnibuses which wait the arrival of 
the trains. The luggage of arrivals and departures is, it may be 
noted, different in character in many instances ; large mirrors, 
picture-frames, even rocking-horses, and other strange articles, 
may be seen on the roofs of cabs which are bringing homeward 
bound passengers to the station, that are not likely to be observed 
in the vehicles that convey passengers from it. But they, too, 
have often packag tributions from the provinces to town— 
on arrival which they have not on their return. A of the 
cabs at the Euston Station it may be said that there the 
“ privileged” system, which has been complained of, especially by 
the unprivileged drivers and owners, works very satisfactorily. 
It was ascertained that in six months, to June 30th, 1868, 98,360 
journeys in cabs had been made from Euston arrival platform ; 
81,598 of which were in “ privileged” cabs. In that time there 
were only eleven complaints from the public, and only one man was 








excluded from the yard ; in the other cases, the complaints had 
been satisfied by the tation or reparation of the drivers. 


The distinctive initials of the privileged cabs, and their des- 
tinations, are taken as they leave the station gate, to facilitate 
identity, ifneed require,after the journey. Occasionally, above 1000 
cabs leave the de platforms with fares in course of 
twelve hours, which does not nearly include the whole day’s 

From 150 to 200 cabs are sometimes required for the use 


ot getongeee enriving by © cinaie tenn. 
average fares taken at Euston further indicate that the 
London and North-Western is distinctively and pre-eminently a 


“ long traffic” line. It is true that there are services between 
Euston and Kensington, and St. Albans and Rickmansworth, 
that are strictly local; but notwithstanding this, and that no 
more than 25 trains of all kinds leave Euston Station daily (as 
many arriving in the same time), the average bookings at Euston 
are from 19s. to 20s.; the bookings varying from 3d. to £7 2s. 
At some periods the average booki are far above £1 
each, as for instance, in one month recently, £55,000 was taken 
from 53,000 passengers. In a single month of the travelling 
season £62,000 has been taken from passengers, exclusive of 
excursion traffic and season-ticket holders, The stations for 
which carriages are put on, in mail and other trains, in which 
passengers may reach their destinations without change of 
carriage, give further evidence of the unusual length of traffic. 
Among these are Edinburgh, Glasgow, Greenock, Dumfries, 
Keith, Perth, Aberdeen, Liverpool, Rugby, Shrewsbury, Man- 
chester, Birmingham, Holyhead, Fieetwood, Leamington, 
Peterborough, Lancaster, Oxford, Llanidloes, Llandudno, Oldham, 
Rochdale, Leeds, Windermere, Crewe, with numerous other 
destinations that might be named. The luggage labels show of 
course an infinite variety, the bookings being to about 800 
different stations. The company has through booking arrange- 
ments with other companies, by which fruit, fish, game, and 
other perishable goods are conveyed by express through goods 
trains to above 900 stations in all parts of the United Kingdom. 

The day’s business at Euston cannot be said to have an end, 
but in so far as departures are concerned there is a cessation 
from 9.20 p.m. until 6.15 a.m., when the first train for the day, 
the “ newspaper train,” leaves the station. This train and some 
of the others are worthy of a fuller notice than can be given to 
them now, as are also the arrivals. The form and arrangements 
of the station call for a few words. 

The station, booking and other offices, and approaches, occupy a 
fan-shaped piece of land, about 530 yards in length, and 400 feet 
wideat the Drummond-street front, narrowing inwards towards the 
width of the four lines of rails which extend from Euston to(‘amden. 
The station buildings and court-yard occupy a fork at the wide 
end of the triangle. There are booking-offices and departure 
platforms on each side of the great hall, the principal being to 
the right from the entrance. Passengers by trains have explicit 
direction, by movable indicating boards, attached to a pust ins 
the hall, as to the booking-office and platform to which they have 
to turn. On the right side there are six lines of rails available for 
departure, carriage sidings, and including three lines for arrivals. 
The two departure platforms are each about 850 feet long, the 
principal one is double at its outer end, and is used on one edge 
by the Kensington trains, which start from the triangular space 
in the rear of the station-buildings, and between the two main- 
line departure platforms. The remainder of this triangular space 
is laid with rails, which are occupied by Post-office vans, saloon car- 
riages, spare rolling stock, and carriages wanting cleaning, painting, 
or repair. The repairs are conducted in a series of spacious shops, 
smithies, painting rooms, and sheds, which cover another piece 
of land of an i triangular shape, the base of which abuts 
upon the side of the fan-shaped plot first referred to, at its inner 
and narrowest end. One of the arrival platforms, which are on the 
further side of the station, is about 900 feet long, with cab rank 
adjoining, and another 400 feet. The entire area of the station is 
covered ; the iron roofs, in many spans at the widest part, being 
supported by a forest of 300 iron columns. There are no traversers 
in use at the station, but the trains are marshalled by a shunting 
engine, and the carriages shifted, as need requires, by means of 52 
turn-tables, placed at different parts of the station. 

It is satisfactory to have to add that two additional lines and 
platforms are to be added on the arrival side of the station, and 
that the principal d platform is to be doubled in width. 
It should be stated that there are only two lines on the left of 
the hall, one of which is used as a departure for the main line ; 
the other is used for the large parcels tratlic of the company ; the 
parcels office, and approach thereto, on that side of the station ; 
the vans are packed direct from the office, from which they are 
taken round to the station, and attached to trains ascending to 
the respective destinations of the consignments, 





Naval APPoInTMENTS.— The following appointments were made 
on Saturday at the Admiralty:—Frederick J. Pope, chief engineer, 
to the Royal Alfred, as additional, for disposal; and Charles Icely, 
chief engineer, to the Ocean, additional, for disposal. 

SourH Keysincton MuseuM.—Visitors during the week ending 
20th March, 1869: On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 9438; Meyrick and other 
galleries, 1830; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 5 p.m., museum, 1752 ; Meyrick and other 
galleries, 133; total, 13,153 ; average of corresponding week in 
former years, 11,209; total from the opening of the museum, 
8,242,277 

THE directors of the Scinde Company, in a circular to the share- 
holders, state that they consider the time has arrived when the re- 
quisite steps should be taken with a view to the completion of the 
railway system in the hands of the company, by the construction 
of the Indus Valley line between Kotree and Mooltan. With the 
early prospect of the several links in the chain of communication 
between Kurrachee and Delhi being united in one continuous line 
of railway, it appears to the directors that the interest of the pro- 
prietors ,will be materially promoted by the amalgamation of the 
several sections, 

DETAILS OF THE AMERICAN Navy. —Mr. Ford, the Secretary of 
our Legation at Washington, in his report to the Foreign-office, 
dated 3lst December last, states that the cost of the navy during 
the past year was £3,656,066, the total number of vessels of all sorts 
being 206. The following table shows its character :— 

















No. Guns 
Ipeneiads 2c cc 00 ce 86 06 ce ce os 52 129 
Sctew Steamers 16 oo 0s ce 0c ce ce os 95 938 
Paddle-wheel ditto .. «se co 08 «6 c8 oe 28 199 
Sailing vessels 4. 1. «+ 06 08 oe 8 oe 81 477 
Total oe we oe oe oe oo co co] 906 1743 

It will be seen that the American ironclads carry an a of 


only two and a-quarter guns. The Euro squadron includes 
five vessels; the Asiatic, nine vessels ; the North Atlantic, six 
vessels; the South Atlantic, five vessels; the North Pacific, eight 
vessels; and the South Pacific, six vessels, The net proceeds of 
the prizes captured cing Se late war had been adjudicated at the 
large amount of £3,151,720. The list of the officers shows a great 
absence of the ornamental class; it includes one admiral, one vice- 
admiral, and only ten rear-admirals. There are 302 engineers, 
20 chaplains, 11 professors of mathematics, 5 naval constructors, 
5 assistant-constructors, and 5 civil engineers. Mr. Ford states 
that the Secretary of the Navy calls attention to the fact that in 
none of the navy yards of the United States is there more than a 
single dry dock, and that there are but six in the whole country— 
a deficiency which would be seriously felt in the event of a maritime 
war. He adds that the docks at Cherbourg and Toulon in France, 
and at Portsmouth in Great Britain, each contain a greater 
number of dry docks than all the United States’ dockyards com- 
bined; and that whilst Great France, and other maritime 
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RAILWAY MATTERS. 

‘WueEn the Pacific Railroad is completed California will be 
within twenty days of London. 

Tue Pacific Railroad Company have commenced arrangements 
for a grand excursion from New York to California upon the com- 
pletion of the road. 

THE Union Pacific Railroad track passed Ogden, in Salt Lake 
Valley, on Monday the 8th inst. The road is now clear, and trains 
are running to the end of the track. 

Tue last advices from Athens state that the railway from the 
Pirzus to the capital has jugt been opened to the public, and in- 
augurated in presence of the Queen. 

THE European railway és in India are about to be organised 
into a volunteer military f Many of them are old soldiers, and 
the project is regarded with great favour. 

DISPATCHES from Omaha announce that the Union Pacific Rail- 
road is now free of snow, and that freight and passengers are being 
forwarded from Omaha with customary promptness. 

THE only bill promoted by the North British directorg in the 
present session of Parliament is that to provide for the conversion 
of the deferred dividend warrants into stock, and to authorise the 
abandonment of certain railways. 


PRESIDENT GRANT has removed all the Union Pacific Railroad 
Commissioners except Mr. Williams. Frank Blair and Mr. Snow 
were among those removed, and Ex-Congressman Dodge, of Iowa, 
is understood to be one of the new appointees. 


Ay omnibus which runs from the railway station at Mondovi to 
Fossano, in Italy, was attacked a few days ago by robbers, and the 
omg were robbed of a sum of 18,000f., of which 12,000f, 

longed to the proprietor of a silk factory at Ceva. 

THE Lancashire and Yorkshire Company have decided that 
£51,000 be authorised to be raised in connection with the expendi- 
ture on the Hull docks, by the issue of new shares of £5 each, enti- 
tled to the ordinary dividend of the company. 


On Monday afternoon a young lady named Allan was killed at 
the Waverley station, Edinburgh, while endeavouring toentera train 
in motion, She was running along the platform trying to open the 
door of a carriage in which her sister was seated, when her clothes 
became entangled, and she was dragged down on the line. Several 
carriages passed over her, causing instant death. 


trial of Richard Williams and Robert Jones, the engine- 
driver and stoker connected with the Abergele accident, occupied 
the whole of yesterday at the Denbighshire assizes, and resulted in 
averdict of not guilty. The jury strongly censured the London 
and North-Western Company for loose instructions to their servants 
as to shunting, and for permitting trains to follow each other too 
rapidly. 

On Saturday night, during a fog, the signalman at the Hanwell 
station on the Great Western Railway, not observing the danger 
signal on from Southall, allowed a goods train to run into another. 
Seven carriages were broken to atoms, the engine of the hinder- 
most train being much damaged. The engine-driver and stoker. 
seeing that a collision was inevitable, jumped off, and tius saved 
their lives, The guard of the train which was run into had his 
leg broken by the concussion, and is in a very precarious con- 
dition. 

Tue South-Eastern Railway fares have been “‘ revised ” on the 
line between Charing Cross and Cannon-street, the “‘ revision ” re- 


before ‘“‘revision,” and the other additions are as near as possible in 
the same ratio. It is understood that though the “revised” fares 
have been carried on over some of the busiest City days, the traffic 
receipts have fallen off already. 


At the Manchester assizes, Mr. Justice Lush and a special 
jury were engaged a whole day in a case in which Mr. 
Thomas Sager, an ironfounder at Burnley, sought to recover 
compensation from the Lancashire and Yorkshire Railway 
Company for injuries received by him in August, 1865, when 
travelling to Manchester. The engine of the trainin which he was 
assenger broke down, and an engine that was following dashed 
into the disabled train, the plaintiff receiving injuries, followed by 
paralysis, which, it is feared, will shortly prove fatal. The 
damages were laid at £10,000, and the jury awarded £4000, 


THE Journal of the Chamber of Aocriculture states :—From a 
railway station we know of, situated 105 miles from London, the 
rate of carriage for dead meat is 2s. 6d. per cwt., while the freight 
for live bullocks is 7s. 6d. per head. The average live weight of 
the bullocks sent up to town from that station we estimate at 
about 9 cwt.; and thus the railway carries the live animals fora 
charge of 10d. per cwt., but dead ones for just three times the 
money. It is true that the railway company find “‘ peds,” and de- 
liver the loaded baskets in Lordon; and there may be greater risk 
incurred in carrying quarters of beef and carcases and haunches 
of mutton in cloths or baskets, than in conveying big live oxen in 
trucks. Still, between 50s. and 16s. 8d. per ton there seems to be 
a wide margin for reduction in freight ; and we do not know why 
the cost of'conveying a bullock by rail should not be the same 
whether he be alive or dead—in which case a bullock weighing 
9 cwt. alive, would be carried for 7s, 6d., or weighing 6 cwt. dead 
would be carried for the same money, but still at a considerabl 
higher rate per cwt. for dead than live meat. The butcher evened 
ing such a carcase of beef would pay 7s. 6d. less than he does under 
the present tariff of 2s. 6d. per cwt. Persons anxious to facili- 
tate the supply of large towns with meat might very well turn 
their attention to the assimilation of railway charges for live and 
dead meat carriage. They might go further, and see if the intro- 
duction of trucks specially designed for transporting meat in a cool, 
sweet, and undamaged, condition would not vastly develope the 
already rapidly increasing dead meat trade. And the metropolis 
at any rate should be fully provided against the year 1874, when, 
by Act of Parliament, the existence of the private slaughter-houses 
will come to an end. 


THE Times Sydney correspondent, under date Jan. 30th, says, 
“Some days ago I took a trip to Mount Vittoria, the furthest point 
we can yet reach by railway westward. Asan engineering work, the 
laying of the permenset way up to thatheight, which is 4500ft. above 
the level of the sea at Sydney, and about eighty miles distant from 
the city, reflects the highest credit upon the Government. There 
may be some room for regret that Fell’s method of scaling Mont 
Cenis was not adopted in prefernce to the zigzag, &c., which is 
productive of pres loss in wear and tear, but Mr. Fell had not 
performed his | eat when this road to Bathurst was laid out. The 
scene on turning out at the present terminus was very striking. 
A bark hut village had sprung up around the station, and the most 
amusing picture presented itself, in which were observable drays 
and wagons, loaded and unloaded, and men and horses in striking 
confusion, There were huge loads of wool which had travelled 
over hundreds of miles to this point. Some were waiting to be un- 
loaded, some were being unloaded, while wagons emptied of their 
woolly wealth were being reloaded with all sorts of ware required 

s and the storekeepers of the interior. When the 
railway is opened a stage further on, this temporary village will be 
broken upand moved away, and the solitudes of Mount Vittoria will 
be un by sounds I heard. The views from that grand eminence 


are striking, and, but for the fact that the eye nowhere 
rests water, would be perfectly charming. stood on 
some rms of rocks overhanging sheer descents of 
1000ft., 1300ft., and from them witnessed for hours the 
glorious of light and shade over ap undulating and water-worn 
country, ly wooded with green, stretching away to the limits 
of some means will be found presently of damming 


glorious valleys, and @ water supply for 


sulting in an addition to the former fares of about 50 per cent., the | shame & Tues teomen to tho brightest Gays cstees. Bt Fetouse has 


addition tothe third-class fare, making it half as much again as it was | 


NOTES AND MEMORANDA. 


LARGE quantities of celestine, sulphate of strontia, a well- 
known — have been found at Mokattam in Egypt, in lime- 
stone 8, 


raph says the agent hag already contracted for 3000 loads of 
white birch and spruce w which is being got out on the Bay of 
Fundy shore, more ly in Westmoreland. Sample of 
€ it paper made from poplar may he seen at that office. The 
New Brunswick wood will go into the States free of duty, being 
for manufacturing purposes. 

Morputs has been found ‘to act successfully in an antidote to 
poisoning by atropia. Scigntific Opinion states, on the authority of 
a German medical journal, that a strong little boy, aged three and 
a-half years,drank more than the half of a solution of a grainof atropia 
in three drachms of distilled water, He immediately succum 
to the poisonous influence. An eighth of a grain of morphia was 
pe under the skin of the foot. In ten minutes the beneficial 
effects of the morphia begun to be manifested, and in a few hours 
the patient was out of danger. The pupil remained dilated for 
some days. 

Scientific Opinion informs us that a new form of ship’s log has 
been invented by Mr. G. Wilson of Elgin. It consists of a circular 
brass box supported by and moving horizontally in a strong brass 
frame with turned up ends, and of a cylinder with conical ends, 
one end having a universal joint attached, and the other a water- 
tight screw plug. The motive power is on another cylinder of less 
length, and freely movable at the outside. This outer cylinder 
has cast upon it twelve vanes, which give it the necessary motion 
in the sea, the vanes being obliquely placed. The outer cylinder 
is adjustable on the inner cylinder, to cause it to run deeper or less 
deep in the sea. A line of fine wire forms the connection between 
the motive power or cylinder and the ship, and gives motion to the 
machine on board. 

M. FAYE presented to the Academy a very interesting memoir on 
the physical causes of errors in astronomical observations. With 
the instruments of Gambey he said that we obtain not only an im- 
mediate estimate of seconds, but even of the tenths of seconds; 
and it is, he observed, by seconds that the errors of observations 
are to be recorded, especially observations by reflections in the 
mercury bath. M. Faye, in trying to discover the causes of errors 
(not merely due to personal observations), thinks he has discovered 
them in the very imperfect manner inwhich the corrections for refrac- 
tion are made, In the Observatory of Greenwich, for example, he 
says, the external temperature is considered, but not the tempe- 
rature of the room in which the observations are being conducted; 
this, he said, was a most fertile source of error. M. le Verrier 
made some remarks on this communication, and, on the whole, 
concurred in the opinions expressed by M. Faye. 

GLAass is generally supposed to be one of the most unchangeable 
of chemical compounds, and that its single weak point is frangi- 
bility. Recently Mr. T. Gaffield, of Boston, says the Chemical News, 
has shown that nearly all kinds of window-glass, at least, become 
altered in colour, and that the change is not superficial, but ex- 
tends wherever the light penetrates. Some specimens show a 
change in a few hours of exposure, while others hold out for years. 
The tints seem to be limited to purples and yellows, the purples 
running from pale lavender into lilac, mulberry, flesh, amethyst, 
rose, violet, pink, and deep purple, and the yellows through all 


found that glass which has been stained by sunlight is bleached by 
an exposure to a red heat, and that the successive colouring and 


Ay agent of an American paper mill hag been in New Brunswick | 
== A as wood, to be shipped. to Philadelphia The St. John’s | 


MISCELLANEA. 

| A PLAN for driving piles by gunpowder has been invented. 

| Irhas been suggested that New York should be lighted by a single 
| lofty tower containing an electric artificial moon. 

THE proposed Darien Canal will be thirty miles long, and its 
entrance and termination will have good harbours. for large 
vessels. 

Ir is proposed to convert 390,000 acres of water in the Zuyder 
Zee into alluvial soil, The land would be worth twenty millions 
sterling. 

CAMBRIDGE has now followed the example of Oxfordin admitting 
students to the University without requiring them to belong to 
any college. 

ANOTHER colliery explosion is reported. The disaster occurred 
in the Stable Pit, Nantyglo. Nine men were severely burnt, one 
of whom died, and three others are not expected to live, 

A REPORT of the engineers of the Thames Conservancy Board, 
which has been sent to the Mayor of Oxford, estimates the cost of 
relieving the district round that city from floods at £26,758. 

Tue Oastler memorial, which consists of a colossal figure in 
bronze of the late Mr. Richard Oastler and two factory children, 
is to be inaugurated at Bradford, on Saturday, the 15th of May. 

Iv prospect of the speedy ving of the French Atlantic cable, 
the directors of the Atlantic Telegraph Company propose ma- 
terially to reduce their rates so as to secure “social” as well as 
commercial messages. 

Tue Leeds Art Exhibition did not realise enough amas 4 to clear 
off the debt on the infirmary, for which purpose it was held, and 
ata recent meeting under the mayor’s presidency £10,000 was 
promptly subscribed for the object. 

SERIOUS attempts are now being made to obtain houseaccommo 
dation for the various dispersed scientific societies ; a committee 
has been formed, and we understand a preliminary meeting will be 
held in a few days to concert further measures. 

A VERY numerously attended meeting was held at Oxford, ‘on 
Saturday afternoon, when it was resolved to invite the Royal Agri- 
cultural Society to hold their meeting for 1870 in this city. It was 
stated that upwards of £3200 had been promised towards the ex- 
penses of the meeting. 

A LETTER has been received from Mr. Webster, contractor, 
asking the Metropolitan Board of Works to close the Southern Em- 
bankment footway, from Westminster Bridge to Lambeth Church, 
for three weeks, for the parpase of completing the paving works, 
The application was agreed to. 

Los AnNGeLEs County, Oalifornia, has hitherto been cele- 
brated for its wine product, and it is now proposed to add 
the cultivation of silk. A leading firm in the new enterprise are 
putting out 60,000 mulberry trees, as a first instalment towards 
making silk on a very extended scale. 

Ly pegging boots by steam, twenty cases, or 240 pairs of hoots 
are usual Ae work. One man in Hopkinton, Mass., has pegged 
eighty-three cases, 1982 boots, in two days. He once fm 
eight boots, twice round, in fourteen minutes, and one boot, 
in a trial of speed, in thirteen seconds, 


Own Wednesday evening, in Clapham Park, three gentlemen had 
a two-mile race with velocipedes. A very spirited contest resulted 
in Mr. Vonrio winning by several lengths. The two miles of road 
were traversed in 10} minutes, and the last mile, which was a 
trifling descent, in 4 minutes 48 seconds. 

P oFEsson AGassiz has given a new impulse to fish culture in 
America by announcing his belief that fish as food feeds the brain, 











bleaching may be carried on wer weeny From these facts photo- 
graphers and green-house proprietors have opportunities to learn 
that they are of practical importance. 
THE project of uniting the two oceans by a cut across the Isthmus | 
of Darien is not a new or a modern one. In 1528 a route for a | 
canal was examined by two Flemish engineers by the orders of | 
Philip II. of Spain, but finding insuperable difficulties, the project | 
was abandoned. In England the project was revived in the latter 
part of the seventeenth century. In 1826, Domingo Lopez, of 
New Granada, explored a route for a canal forty-four miles in 
length between Panama and Portobello. Another survey was | 
made in 1827, under the orders of General Bolivar, by two English 
engineers, Lloyd and Falmark, who concluded their labours in 
The only result of their labours was proving the possibility 
of either a canal or railroad between Panama and Chagres. In 
1843, the French Government sent out MM. Garella and Courtines 
to make explorations. They reported in favour of a canal passing 
under the dividing ridge of the Ahogayegua by a tunnel 125ft. 
high from water level, and 17,390ft. long. 
MAGNESITE or sepiolite, better known as ‘‘ meerschaum,” is found 
in masses in stratified alluvial deposits among serpentine. It isa 
product of the decomposition of carbonate of magnesia, its com- 
position is silica 60°8, magnesia 27°1, water 12°1 in 100 parts. 
Meerschaum is found in Asia Minor in the plains of Eskii-Sher, or 
Eski-Schehir, in Greece, at Egribos in the island of Negropont, in 
the isle of Samos, at Kiltschik in Natolia, in the Crimea, at Hrub- 
schitz in Moravia, in Morocco, at Vallecas in Spain (where it is 
used as a building stone), at Baldissero in Piedmont, in Cornwall 
in France (in the departments of the Gard, of Seine et Marne, and 
of the Seine) ; but the most remarkable quarries worked at present 
are situated at Brussa, at the footof Moust Olympus. When first 
dug up it isdamp, soft, and greasy. The Tartars use it as soap to 
wash linen, and the Arabs of Algeria in the manner in the Moorish 
baths. In masses it floats on water. The colour is grayish-white, 
white, or with a faint yellowish or reddish tinge. 
Mr. Hucerns has been making experiments with the view of 
ascertaining the heat of the stars. He employed a thermo-pile, the 
face of which was placed in the focus of a telescope. The pile was 
connected with a galvanometer. The following results were ob- 
tained :—The mean of a number of observations of Sirius, which 
did not differ greatly from each other, gives a deflection of the 
needle of 2 deg. The observations of Pollux 14 deg. No effect 
was produced on the needle by Castor. In one observation Arc- 
turus deflected the needle 3 deg. in 15 minutes. Regulus gave a 
deflection of 3 deg. The observations of the full moon were not 
accordant. On one night a sensible effect was shown by the needle, 
but at another time the indications of heat were excessively small, 
and not sufficiently uniform to be trustworthy. It should be ob- 
served that several times anomalous indications were observed, 
which were not traced to the disturbing cause. The results are 
not strictly comparable, as it is not certain that the sensitiveness 
of the galvanometer was exactly the same in all the observations ; 
still it was probably not greatly different. 
M. BLonDLor has published some very interesting and curious 
experiments on the action of ammonia on phosphorus. If, says 
the Pharmaceutical Journal, a piece of phosphorus be kept in 
a strong solution of ammonia, it becomes first brownish, then green, 
and finally deep black. At the same time that the changes of 
colour are occurring, the phosphorus becomes hard and brittle; it 
cracks and splits, and will ultimately fall to powder. Solar light 
is remarkably fayourable to the change. Passed thrones a fine 
sieveit constitutes an intensely black, impalpable powder, which may 
be preserved under water without sensible alteration; but if exposed 
dry to the air it slowly evolves a trace of ammonia, and little by 
little becomes yellow. In this new state it resembles amorphous 
phosphorus in several of its chemical ch ters, although in 








reated wit: , itr s in the course of an hour its 
original black colour. M. Blondlot has not yet accurately deter- 
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of phosphorus and | relations of the two countries, and to the 


is a restorative of weakened cerebral functions, and adds to the intel- 


| lectual powers generally. He has also stated that the drinking of 


water in limestone regions enlarges the skeleton. 

WE hear that Mr. William Lamerton, engineer of the Pere 
Carriage Department, Royal Arsenal, has been informed that this 
office will be abolished at the end of the present month. Mr. 


| Lamerton has been employed for many years in the department, 


and holds high testimonials from officers under whom he has 


| served, 


TxE California papers state that the total amount of treasure ex- 
ported during the year 1868 from San Fransisco to New York and 
foreign countries was 35,444,395 dols., a decrease of over 6,000,000 
dols. from 1867, and that the amount of merchandise exported was 
22,000,943 dols., showing an increase of about 500,000 dols. over the 
previous year. 

Ir can be no secret that the artist who draws those clever 
grotesque portraits which appear in “ Vanity Fair” is Signor 
Pellegrini. He is a member of a noble and ancient Italian family. 
His mother is a Medici. The Signor wag onee wealthy, but he has 
prematurely spent his wealth, and now bag tg utilise his singular 
talents for a livelihood. 

Tue Royal Academy Exhibition of this year is likely to be 
marked by the appearance of one of our best known painters in 
water-colours in a newcharacter. Mr. Birket Foster is now in the 
far west of Cornwall, and earnestly occupied in preparing a land- 
scape of considerable size, in oil, of a coast scene. A second picture 
of similar character, and wrought in like manner to the above, is 
already far advanced. 

A BYCICLE race, in which about a score of riders are to compete, 
is to come off on Saturday week from Chester to Birkenhead, 
should the weather prove favourable. The competitors are to start 
from Chester, and the prize offered to the winner is a model 
velocipede in silver, which is presented by Messrs. Henry Browne 
and Co. Quite a sensation was caused among Gestrians on Satur- 
day last by the advent of seven velocpedes which had been going 
over the ground. 

AT a meeting of the managing committee of the British and 
Colonial Emigration Society, held on Monday, it was stated on 
authority that the Canadian Government would probably have no 
difficulty in finding employment this year for 20,000 labourers, 
2000 female servants, 6000 female farm servants, 3000 vavvies, 
4000 mechanics, and 6000 agricultural labourers. It was also 
stated that about 3000 emigrants could be at once provided for in 
Western Australia. 

Gass panes, constantly exposed to the action of the sun and 
rain, are soon deteriorated, as the potash or soda they contain com- 
bines with the carbonic acid of the air. A whitish opaqueness is 
the consequence of this action, and in order to make the pane re- 
turn to its pristine transparency it should first he rubbed with 
dilute hydrochloric acid, and then cleaned with moistened whiting. 
By this means glass in an extreme case of decomposition may be 
completely restored. 

AN agent of an American paper mill has been in New Brunswick 

urchasing wood to be shipped to Philadelphia. The St. John’s 
Velegraph says the agent has already contracted for 3000 cords of 
white birch and spruce wood, which is being got out on the Bay of 
Fundy shore, more particularly in Westmoreland. Samples of ex- 
cellent paper made from poplar may be seen at that office. The 
New Brunswick wood will go into the States free of duty, being 
for manufacturing purposes. 


TuE Indépendance Belge of the 23rd inst. eontains an article upon 
the declaration relative to the railway difficulty, published by the 
Moniteur Belge of this morning, and gums up the state of the 


some others it differs considerably. and notably in colour. The | question as follows :—‘‘A mixed commission is to meet at Paris to 

yellow powder, heated in a tube to 200 deg. C., evolves some phos- | investigate the economical situation of the two countries, as far as 

horetted ae, and passes to ordinary amorphous phosphorus, | regards their commercial and industrial relations, and also to 
ia, it 


wed by the 


examine the railway convention. Such are, as 1 
commission. 


Moniteur, the erect bases of the work intrusted to 


mined the chemical nature of these changes, bug he is inclined to | Its deliberations will relate equally to the commercial and industrial 
regard the powder as containing solid hydride 
hydrated amorphous phosphorus, ... 


cessions of the railway 
projected. 
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CASSON’S WOOD-PLANING MACHINE. 
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VENTILATOR. 


PATENTED BY MR. ARTHUR JACOB, C.E., BROMLEY, 
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SCALE OF 3 FEET 


THE opponents of the water-carriage principle of conveyance of 
sewage assert, as an argument against its adoption, that noxious 
effluvia and foul gases are continually escaping from the sewers 
wherever any outlet is found. In a report recently presented to 
the Home Department, by Colonel Ewart, upon the drainage of 
Oxford, Eton, Windsor, and Abingdon, the author observes— 
“The surface waters take with them into the sewers the fine sand 
or other material from the street. This accumulates inside the 
sewers, especially where the gradients are low, as is generally the 
case in the towns in question, and, becoming impregnated with 
foecal matter, forms a clammy mass at the bottom of the sewers, 
which, in summer, is of considerable thickness, and from its 
weight is never completely washed away, even in winter. Injurious 
effluvium, proceeding from the putrefaction of this mass, finds its 
way into the streets through the openings made for the passage of 
the rainfall and for the supply of fresh air to the workmen 
= py in cleaning the sewers. Moreover, such a quantity of 
foul gas is created in the sewers as to force its way into the 
dwelling-houses in cases where the traps are ill made or out of 
order.” Now these statements are not quite correct. They 
are valuable so far as they demonstrate that the ventilation 

our sewers is not quite so perfect as it might be; 
but they do not by any means constitute just or valid 
arguments against the princi With the great portion of these 
remarks we are not at present concerned. At the same time it 
might be observed that the “‘fine sand or other material from the 
street” does not in the — ay | of instances, and ought not in 
any, to pass into the sewers. properly constructed gulleys are 
made to arrest the grit and whatever scourings of the channel 
might have a tendency to accumulate in the manner alluded to. 
So far as relates to the latter portion of the quotation, it may be 
stated that in all efficiently drained towns the gulleys are trapped 
so as. to prevent the escape of the vitiated air from the sewers. It 
is true that owing to a miserably ae policy and short- 
sighted ideas of real economy, gulleys improperly and imperfectly 
made are frequently used, and therefore they do not get out of 
order. But while this may form an excellent argument to prove 
that the application of the principle is not carried out as it ought 
to be and might be, it possesses not an atom of validity as an ob- 
jection to the principle per se. 
the accompanying drawings we give plans and sections of a 
recently ted ventilator, designed for the purpose of accom- 
plishing the purification of gases in their passage from the sewers 
to the air. The patentee is Mr. Arthur Jacob, O.E. Assoc. 
Inst. O.E., and resident engineer to the Bromley sewage works, The 
iectectodnantnges belonging to thesubjectof our illustrations are 
that the are more thoroughly and effectually deodorised than 
by any of the methods at present in use; that the operation of 
removing the old and supplying the fresh charcoal is performed 
with greater rapidity, facility, and at a less expense of time and 
labour; that a less number of gratings is required; and that the 
excavation and brickwork are considerably reduced in dimensions, 





elevation in Fig. 2, and in section in Fig. 1, is bolted down and 
by cottars to the brickwork of the manhole. The charcoal 
is contained in the cylinder D, which occupies the centre of the 
manhole; and at its junction with the sewer is placed a grating C 
which allows the gases to rise in the cylinder, and be thus subjec 
to the purifying influence of its contents. Owing to the length of 
the der, and the com ively longer time occupied the 
tion or filtering of the gases through the c' the 
. oe lmath of One ‘thoroughly effected. After 
wersing the enti of the cylinder the gases pass out into 
the open air through the small openings E, E, in the direction of 
arrows. eo oe ene ge sides of the cover B, which, 
together with neighbouring parts, are removable, without 
interfering with the frame. By the ordinary arrangement a t 
deal.of trouble and inconvenience, attends the changing of the 
y attended to at regular intervals, 


the contents of the trays are being removed and fresh charcoal in 
troduced. Upon referring to the drawings, it will be seen that in 
order to effect the same operation in Mr. Jacobs’ ventilator, all 
that is necessary is to take off the cap B, draw up the cylinder, 
empty it out, refill it, and put it back again into its original position. 
The manifest simplicity of this arrangement is self-commendatory, 
and the time occupied is about five minutes instead of half-an- 
hour, the latter being the least time that will permit the other 
plan to carried out. It is not in this as in many similar 
instances, the actual time that is consumed in an operation that 
is the most important point; it is rather the ease with which it 
may be accomplished. ‘The class of labourers employed in such 
work as attending to the ventilation of sewers are not likely to 
take much trouble about the renewal of the charcoal—if it can 
be done quickly and well, it will be done ; if, on the other hand, it 
requires great care and involves much trouble, it will not bedone, and 
is unnecessary to mention that in the latter event the ventilation 
is simply a useless expense, When it is required to have access to 
the = of area of the manhole the remaining parts of the case 
can be removed, as shown in Fig. 3, but for simply renewing the 
contents of the cylinder, the removal of the cap B is all that is 
needed. There are less parts about this ventilator than those in 
ordinary use, and it can be constructed at the same average cost. 
We are informed that Mr. Jacobs’ ventilator has already received 
the sanction and approval of several local boards, and we trust 
soon to witness its application upon a more extended scale, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
Correspondents. ) 








of our 


INTERCOMMUNICATION IN RAILWAY TRAINS. 

Stm,—Seeing in your issue of the 4th December last, under the 
head of ‘‘The Experiments at York,” that there appears to be no 
efficient system for the intercommunication of passengers, guards, 
and drivers, I have ventured to suggest a very simple contrivance 
which I think would answer, and will leave it to your judgment 
for its reward. It appears that the scheme proposed by Mr. 
Walmsley, mentioned in a contemporary paper, viz., the commu- 
nication by means of speaking tubes and whistles, is looked upon 
with some favour, but I think that in a time of sudden fright or 
alarm many people would not be sufficiently calm to resort to the 
tube and hold conversation for even a very short time with the 
guard. Of course, not having seen the apparatus or being aware 
of its construction in detail, I cannot say anything inst it, but 
it seems to me that a signal that can be given by the d as well 
in a moment of fear as in one of calmness would be found more 
serviceable, : 

To effect this I would suggest that a half-inch or five-eighths rod 
be carried along the whole length of each of the carriages on the 
top, and that the connection between each rod on each carriage be 
made by a piece of pipe of an internal diameter a shade larger than 
the rod, and that a piece of this tubing be provided at both ends 
of each carriage, and always kept for connections. The rod should 
slide into the tubing, thus—and be furnished at the end with a 


Roo TUBE 
a. owen 
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mall pin, A, which will serve to make the tube turn with the rod 
if necessary. A small catch, B, may be affixed to the tube to pre- 
vent it slipping from the rod. The object of the slot and pin is 
to allow the play caused by the vibration of the i and 
their varying distances from each other. The slot in the tube 
* Wt aon shoal be composted es tho tops Up sumsiagne 

sw on the by bein 
rivetted or otherwise Pastened to the circumference of - 
about Sin. in diameter, and there should be one of these wheels 
immediately over the centre of each partition between the com- 

















partments, These wheels would rest on small iron’ supports, 


in the wheel, and is fastened at point : On the wheel is 
a , on carriage placed to deter- 
the play of - F and & The partition 


the wheel are two parti 
Southend peek aiitirteun-trdioe a 
i back without being an inconvenience to 
even be kept above the head. 
Seeing that the rod, C, may be made to travel towards the stop, 
, in the arrow, it remains to see how this 
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shall i to the guard and iver. 
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Then, in order to show from what carriage the signal has been 
given the arrangement shown before seems sufficient. To the 
cord, H, is attached another cord, J, playing in a groove in the 
ao and pulling a catch, K, at the same time that the rod, 

, is pulled by the handle, N. This catch, K, fastens down a semi- 
circular signal of tin painted red with a hole in it for the better 
distinguishing of it. As soon as the catch is removed, a spring, 
* makes the signal assume the position shown by the dotted 
ines. 

The above described apparatus appears to answer the purpose 
required, as I believe the ned can be easily sounded, and the 
c— os laced that they cannot be got at except from the 
outside, an 
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erefore no chance of a “lark” is offered ; 


further, the signal will not present itself except at the identical 
compartment in which the handle, N, is pulled. 











As to the question of the communication verbally between guard 
and driver, the india-rubber tube might be used, or the guard and 
engine-driver might have a system of ‘*freemasonry,” with flags in 
the day and lamps at night. 

In order that the guard could reach any compartment without 
stopping the train, the small platforms at see existing on the 
carriages below the doors might be provided with a handrail, leav- 
ing room for doors to open, and a small platform turning on a 
centre might be provided for the junction of the carriages. I be- 
lieve the lines of rails on a good many railway companies’ lines 
are placed too near the station platforms to allow of the carriage 
platforms being widened; otherwise, I think that would be an 
improvement. 

Seeing that so few schemes for this important subject—‘‘the 
communication between | gems guards, and drivers”—have 
been hitherto suggested, I have ventured to send this, and if you 
think it can be twisted into anything serviceable, you will perhaps 
spare me & ase in your most valuable journal. 

Nellore, Madras Presidency, 5th February, 1869. H. L, 

THE STRENGTH OF IRON— PAST AND PRESENT. 

Srr,—My letter of the Ist of March, which appeared in your 
journal of the 5th instant, was not written with a view to cast 
reflections on the make of any particular brand of iron, proprietor, 
or maker of iron, but, as I stated at the time—‘ Perhaps this may 
call forth some further explanation.” 

I locked forward to some detail being given to the remark made 
by “‘R. R.N.,” in your journal of the 26th of February, wherein 
is stated, ‘* It would be interesting to learn the cause of recent 
testings giving so much lower results. Is it really the different 
quality of metal, or from a different mode of conducting the 
experiments ?” 

erhaps some one may yet be induced to favour those interested 
with satisfactory explanations as the high authority mentioned 
in ‘*Essays on Millwork,” edited by Thomas Tredgold, cannot be 
disputed, and as the letter in your impression of the 19th instant, 
headed “‘ Lorn Iron,” has failed to explain the difference in the 
tensile strengths of malleable iron, which information would be 
interesting to know, more especially at the present time of compe- 
tition and advancement in science ? Epwin LANDER. 

Birmingham, March 22nd, 1869. 





THE INSTITUTION OF NAVAL A RCHITECTS. ' 
Srr,—As an amateur mechanic I naturally take an interest in 
all appertaining to mechanical subjects, and in this spirit am a 
lar subscriber and reader of the matter contained in your 
valuable paper. On reading the leading article on the “‘ Institu- 
tion of Naval Architects” in your paper for last week, I am in- 
duced to pen these few lines to show the interest an outsider and 
one of the public takes ininstitutions of this kind—provided the sub- 
jects under discussion are sufficiently varied tointerestthem. I was 
fortunate enough to havea ticket presented to me by a member of this 
Institution, remarking at the time that I might possiblylike to drop 
in to hear what was under discussion. I did soon Friday morning last, 
and was most bly instructed during the period occupied with 
the reading onl di ions thereon. Taking some little interest in 
the different modes of steering ships, I was i ly struck 
with the very beautiful and simple method of steam steering as 
propounded and illustrated by Mr. J, McFarlane Gray, with the 
aid of bold descriptive drawings and a working model, and although 
mu say it is the twentieth description, still I do not remember 
ovis seen such description before. 








Captain Englefield’s method of steering by the aid of water was 
also very good, but approximates nearly to other similar 
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ene ore especially the thod adopted by Mesers. 
«plain and Clarke; in fact, to my mind, the latter bas more to 
r id it, i h that they utilise the same water over and 
over again, thereby doing away with the use of a pumping engine 
to keep the bilge clear of waste water, and the relief valves pro- 
by Captain Englefield—should the rudder be struck by a 
vy sea—are a very similar arrangement, provided 7 Esplain and 
Clarke in their hydraulic steering gear, and —- think, they 
call ‘‘ compression rams.” . ROWLAND. 
10, Grove-place, Brompton, 8. W. 








Str,—I have read your admirable leading article in last week’s 
number, in which you most cleatly described the Institution of 
Naval Architects as what it unfortunately really is, and will always 
continue to be, under its present management. The Institution in 
its arg form is of no value whatever to the nation and the 
public at me its management is entirely in the hands of the 
short ironclad and broadside school, who are combined together, to 
useevery endeavour to throw cold water on every proposition, whether 
for a turret vessel or monitor that may be proposed, should it not 
emanate from one of themselves. And these and sach other 
uninstructive papers and discussions are all we ever have. Nothing 
is thought upon that refers to the mercantile marine, or to 
the better construction and safety of our great merchant navy; 
these points are always entirely ignored. 

The Institution, founded in 1860, was first proposed by me, in 
the columns of the Artizan (the then only paper devoted to ship- 
building, &c)., of July and September, 1857. It was intended 
to bave at least monthly meetings, and to be open to the ship- 
owner as well as the naval architect and shipbuilder, and 
so enable the former to inquire and ascertain the most suitable 
shipbuilders, and to whom to apply for any vessel he required to be 
built. Papers should be read on practical shipbuilding, 
form, and dimensions of particular vessels suitable for special 
purposes, the strength of vessels necessary for particular trades, &c., 
which would be of great service to shipowners, and papers of such 
akind are what is needed at our Institution, and would be the 
means of causing great alterations in both Lloyds’ and the Liver- 

| underwriters’ rates for class, both of which in their present 
orm are objectionable and unsatisfactory. But should anyone 
read such a paper before the Institution in its present form, there 
would not be time to discuss the matter (twenty minutes is the 
time allowed to be occupied in reading a paper), and the Admiralty 
members would take no interest whatever in such things. Our 
Institution, 1 may say, belongs almost, if not entirely, to the 
Admiralty officials, What we want are more associates, to be com- 
posed of shipbuilders, shipowners, and others connected with the 
mercantile miaritie, and then the professional naval architect 
would have a chance both to glean and give information. With 
regard to the publication of the transactions, those referring to the 
meeting just past will be sent round to the members and associates 
some time in February, 1870; certainly each member and 
associate will receive two numbers of a periodical, con- 
taining an outline of most of the matter discussed, or 
I should rather say read, for no time is given for discussion 
to have any one point thoroughly ventilated ; and these particu- 
lars and woodcuts referring thereto are exclusively given to the 
periodical in question on account of its being the great scientific 
organ of the Admiralty short ironclads and broadsides ! ! 

ith regard to the professional naval architects I would say a 
few words. Until within the last eighteen months those only 
were appointed as members who had beea trained up in the 
theoretical as well as the practical science of shipbuilding, and 
this under the tuition of some well-known and practical naval 
architect, and the candidate must have designed and constructed 
some seaworthy craft; by way of test, moreover, he hadto furnish 
a design for a vessel, with all the calculations 23 to performance, 
speed, draught of immersion, carrying capacity, kc. &c. But 
latterly any shipbuilder, knowing nothing whatever about the 
science of naval architecture, who thought fit to apply, has been 
admitted a member. Now, I would not say one word disparagingly 
of the shipbuilder—for they have by right a place among us —but 
if they be only shipbuilders let them remain in their right place 
as associates, as was formerly the rule, and one most strictly 
adhered to until lately. 

You acknowledge in your article the title of ‘‘naval ar- 
chitect” is an honourabie one, and belongs to those of 
superior learning and scientific knowledge in their profes- 
sion, and therefore it deserves to rank somewhat above that 
of the mere trade of the shipbuilder. A naval architect, as you 
suggest, should be appointed secretary to the Institution, and there 
would be ample work for him if the Institution held, say at least, 
monthly meetings. 

However, let us hope that something will yet be done, as I ex- 
pressed in 1857, to give naval architects the position and standing 
they so justly deserve and claim as aright. And if this present 
Institution cannot »e made of any service to ourselves or the 
public generally, then let us combine and organise an Institution 
that shall be directed to the benefits and interests of our great 
mercantile marine, and not a mere puff and bubble, going off once 
a year to endeavour to make the British public believe in the 
superiority of one particular and very questionable description of 
ironclad vessel for our navy. THOMAS SaiTH, M.I.N.A. 

Seapoint Avenue, Sandymount, Dublin, 

March 22nd, 1869, 





THE MARTINI HENRY RIFLE. 

pene Ty Sy the gratuitous and unjust manner in which you have 
thought fit to deal with my gun in your article on the above sub- 
ect in last week’s ENGINEER, I think I am fairly entitled to some 

ttle space in the same journal for explanation and reply. 

Of course no one has the least right to dictate to you, as to how, 
from whom, or in what way you shall obtain or use the informa- 
tion you choose to supply to the public; but it is manifestly unfair 
on your part to single out my gun in the manner you have done, 
for the purpose of damaging its claims upon the public, and for- 
warding those of the Martini system. 

You ought to know that the Wilson is not the only gun with 
which a mishap has occurred. The Snider and the superlatively 
perfect Martini have had their accidents ; and it is monstrously 
unfair to brandish about the mishap with the Wilson, without, at 
the same time, honestly detailing the serious accident which ve’ 
recently occurred with the Martini, especially as the mishap with 
the Wilson was the result of negligence and carelessness on the 
part of the Committee itself, and in no way attributable to the 
principle of its mechanism, 

the Committee acted fairly and impartially towards my gun 
they would have given themselves time to have studied its prin- 
ciple, and would certainly have afforded me the opportunity of 
seeing that its mechanism was correctly assembled before 
commencing its experiments, Had this been done, no 
mishap (so far as the gun was concerned) could possibly 
have happened ; but the Committee, from motives at present alto- 
gether unexplained, chose otherwise, and therefore the committee 
alone, and not the gun, are responsible for the Wilson mishap. 

And, moreover, had the Committee shown the same tenderness 

nd anxiety to nurse and protect the interests of my gun which 
they have for two years bestowed upon the Martini. no doubt the 
Wilson mishap would have been hushed up as the Martini accident 
has been, and it is a scandalous injustice not to discredit the 
Martini system with the demerit of its explosion as promptly and 
blicly as has been done with the Wilson, and especially as the 
Tester occurred under peculiarly ici circumst , and in 
he very infancy of its existence ; whereas the Martini explosion 
has taken place after two years’ tinkering and the combined efforts 
oft he Committee, the Laboratory, “A e Small Arms Factory, to 
its seer aa ection; and I now leave it to your readers 
and the public t0 judge as to the justice and fairness of the oom- 
mittes's treatment of the Wilson gun. 
The Wilson rifle has for a long time been fairly open to the 





| inspection and criticism of yourself and 
| duty at least of a scientific journal of th 





the public, and it is the 
e character and weight 
of THE ENGINEER to carefully investigate andcom the respective 
therits of the two systems before taking i to denounce 
the one for the benefit of the other; and, should you be disposed to 












dccord to my gun this simple measure of justice, I am confident 
ad will find, that in ae of the Committee’s report and the com- 
ined efforts of the Martini injure i my ann 
équal, if not superior claim pu support, on 
the grounds of s cit: ; i compact- 
ness and efficien nlously &xagger: ini breech 
The difficul mm iso of Felievir Nae 
of its long cart: note ‘ind will Kecorie ae 
Munition is Are atid the arm 


troublesome, when less perfect ami 

manipulated by less interested and practised hands than the Special 
C ike e, while its lack indieatar iaai pl useless appendage, and 
of no practical value in the hand of the soldier, and especially in the 
dark; and its broken stock, which is now for the first time put for- 
ward as an advantage, but which has over and over again been 
denounced by previous committees as altogether inadmissible in a 
military arm, will be found very troublesome and difficult to secure 
to the iron breech, and still more difficult to keep so under the 
variations of temperature and weather and the severe wear and 
tear of military use. 

As an inventor and patentee of some little standing, I cannot 
allow to pass unnoticed the latitudinarian views you express as to 
the inventing rights and privileges of the Woolwich Committee. 

You state, ‘The Committee were at perfect liberty to invent an 
absolutely new gun if by that course they believed they could 
—s @ weapon superior to any of those submitted to them.” 

ow, if these were really the original views and creed of the Com- 
mittee, it isa great pity they were not honestly stated from the 
first in the War-office advertisement, or else by the Committee 
itself on receiving its office and appointment. It would have 
saved an infinite amount of trouble and annoyance to inventors 
and no small lump of money to the country, for I vetiture 
to state that had the Committee signalised its advent. by 
such a declaration of principles, instead of having had placed at 
their disposal over one hundred inventions, they would not have 
been intrusted with a single gun; and now that the cat is out, the 
money spent, and the game over, it would have been wiser to have 
allowed these views of the Committee to have remained in abey- 
ance; and I venture to predict that after this declaration there 
will be an end of special inventing committees in this country, for 
nothing can tend more effectually to destroy the confidence of 
inventors in these institutions, and the heads of Government ma- 
nufacturing departments generally, than the idea that their inven- 
tions are being submitted to rival and privileged itiventors, who, 
after sucking their brains, may, by agglomerating their ideas, con- 
coct new inventions of their own, to the prejudice and detriment 
of those they have invited, under the guise of disinterestedness, to 
serve their country. THomMAS WILSON. 

Birmingham, March 18th, 1869, 

[We insert Mr. Wilson’s letter as he requests, however much we 
may deprecate the style in which he has thought fit to write. If 
Mr. Wilson and our readers will take the trouble to extinine the 
report of the Committee they will find that we have simply alluded 
to the conclusions put forward in that re So far were we from 
singling out Mr. Wilson’s gun “for the purpose of damaging 
his cleims upon the public,” that we didn’t even allude to the fact 
that his gun had been placed at the bottom of the list in the 
rapidity trials, although fired by Mr. Wilson himself. It appears 
to us that if a gun requires so much looking after and careful 
handling to avoid accidental explosion, it is certainly unfit to be 
placed in the hands of troops. A gun should be so constructed as 
to be absolutely safe, even if the cartridge should explode before 
the breech is closed. There are several guns—for example, the 
Henry and the Martini—which fulfil this requirement ; and until 
the bolt guns are in a similar state of security they are inadmis- 
sible.—Ep. E.] 

Str,—Having read the article in your paper of the 12th inst. on 
this arm, and having given some attention to the different rifles 
lately brought under public notice, might I take the liberty of 
making a few remarks on the subject ? 

In doing so I will confine myself at present to the breech mecha- 
nism, and I think most practical men will agree with me in saying 
that the system of construction is imperfect and contains many 
radical defects, one or two of which I will point out. 

1. The breech moving on a hinge at its upper rear end, its face 
must be semi-convex to admit of its being moved radially in the breech 
frame; consequently, when the breech is closed there is a consider- 
able space between the upper and lower parts of its face and the 
base of the cartridge case. The latter, being thus insufficiently 
supported, is apt to burst, and allow the gases to escape and injure 
the party firing the rifie. This tendency I should say, irrespective 
of defective ammunition, accounts in a great measure for the failure 
of the Martini in the preliminary trials, when out of nine arms se- 
lected by the Committee for trial, it only obtained the seventh place. 
2. The main spring being spiral is, even under ordinary circum- 
stances, liable to break or to lose its original elasticity. How, then, 
is it possible it can stand for any length of time the wear and tear 
of resisting, as it must do, the heavy pressure of the charge ?3. The 
escape of gas, consequent on the explosion of a defective cap or 
cartridge, has free access into the breech mechanism, which it will 
clog or rust to such an extent that the lever power employed to 
open the breech must fail to accomplish it. 4. Another grave 
objection is the ity of placing the arm at full cock before 
loading, and keeping it so till it is fired, trusting to a small 
indicator and bolt to prevent the accidental explosion of the 
charge, and which, from their construction, are sure to prove 
greater sources of danger than of safety. 

The Committee seem to have been influenced in a great measure 
to choose the “‘ Martini ” breech on account of the small number of 
parts it contains as compared with others, and, I am afraid, have, 
in their anxiety on this point, been misled into recommending a 
breech faulty in construction and liable to frequent derangement. 

Wigtown, N.B., 20th March, 1869. AN INQUIRER. 


[The position of the face of the breech block, with regard to the 
base of the cartridge, is dependent upon the fulcrum point, and in 
the Woolwich arm the two surfaces are parallel. The Martini 
gun was scarcely in the preliminary competition at all. The cart- 
ridges supplied for use with the experimental arms had been made 
in Switzerland, and of so poor metal that they invariably burst. 
Under these circumstances it was not considered advisable to sub- 
ject thegunto further trial until more satisfactory ammunition had 

mn obtained. We certainly have not much faith in spiral springs, 
but, on the other hand, they have many supporters. No doubt the 
issue of the experimental guns to the troops will afford an oppor- 
tunity of arriving at an absolute conclusion. With regard to the 
escape of into the mechanism, Professor Abel has stated in 
evidence that the fouling of gunpowder has positively a preserva- 
tive action on iron. Wedo not hold that the Martini is a perfect 
gun by any means, butas it is selected we cannot do better than 
watch how it comports itself in the hands of a It is to be 
hoped that the issue of the experimental guns will not be delayed 
longer than absolutely necessary.—ED. E. | 

















Str,—In your issue of the 12th inst. you have an article on the 
‘“* Martini-Henry Gun.” ‘You there conclude by saying that **it 
has been frequently said the Martini is a plagiarism of the Peabody 
system, but that the accusation is by no means merited, as a refer- 


ence to the ms of the two systems will show.” S 
Will you allow me to state a few facts in reference to this 
subject ? 


The Peabody was patented in 1862, and it was only after Mr. 


Martini had dail: ties of examining our guns sent in to 
the Swiss Governinact that S whi 
main features 


he produced his, which embodies the 
of Mr. Peabody’s patented invention and does away 
with the independent side-lock, This gun, at the trials at Aarau 


in 1866, in the presence of the writer, was nicknamed the “ Pea- 

body fils” (Peabody’s son) by the officers present, showing their 

idea on the subject, and, although a Swiss gun, it was put on one 

side and the Peabody adopted. 

body ‘and the plan subsite] to the entities at Sprisgseld, but 
y, su to committee at Spri ii 

tat Eat 


° declared the spiral spring objectiona 
The Mertinl bes > Siauagmes a lever, whereas in the 
PB one serves purposes, making the gun simpler 


iL . with a groove 
correspo 


tating the it ae tie cailig, 2 Controlling th motions 

i I motions 

of the breech-piecé My combining the asi lever with the breech. 

3. Combining an elbow lever with the pmanyt peer) for the pur- 

pose of ejecting the oe case by dropping of said breech-pieco 
of the lever. 


on one of the arms 
Now, all these claims been manifestly cy I have, 
on behalf of my compatiy, lodged a protest with the War-office to 
restrain them from paying over to itr. Martini or the holders of 
his inventions (?) any moneys the Government may award as recom- 
to the inventor of the successful rifle, and shall take such 

farther steps in the matter as I may be advised. H. GriELeuD. 
Agent for the Providence Tool Co.'s Armoury » 

Patentee of the ‘‘ Peabody " gun. 

(We think Mr. Gielgud must have been in error when he wrote 
1862 as the date of the Peabody patent. A patent was taken out 
in America in that year, but the extracts referring to the 
claims of the patentee, given in his letter, appear in the speci- 
fication No. 1092, 1865, taken out in this country under the name 
of G. T. Bousfield. We should remind our correspondent that 
Mr. Peabody did not claim the system of a breech-block swinging 
within a mortice in the frame, as the following extract from his 
Specification shows :—‘‘This invention relates to that class of 
bréech-loading fire-arms in which the rear end of the barrel can 
be Alternately opened and closed by the movement of a 
breech-block, which swings upon a hinge within a mortice 
in the frame connecting the stock with the barrel, and is 
operated by means of the trigger-guard asa lever.” We are not in 
a position, of course, to pronounce on the origin of M. Martini’s 
invention; we have only to do with the gun as it stands. Next 
week we hope to publish an engraving of the gun submitted to the 
American Board in 1862,—Ep. E}. 


BIRKENHEAD AN 


Tue only scheme of the session possessed of any considerable 
interest that has not failed to make asuccessful appearance before the 
Standing Order examiners of the House of Commons is that of the 
above named railway. The necessity of joining Birkenhead and 
Liverpool, by means more efficient than ferries dependent upon the 
weather, is more a matter of fact than one of argument, and the 
great importance of this subject, to which public attention was 
attracted by the promoters of the Birkenhead and Liverpool 
Railways in 1864, has led to many schemes both for tunnels and 
bridges being brought before the public. 

The idea of connecting the Lancashire and Cheshire sides of 
the Mersey by means of a tunnel is attributed to the elder 
Brunel, but the attempt: to embody the suggestion in a 
practical form was not made until five years ago, when Mr. 
Fowler, with Messrs. Brydone and Linn, deposited the plans for 
the Birkenhead and Liverpool Railways. By it the promoters 
not only proposed to connect the two towns and the docks, but 
also the railway systems on either side—Liverpool with the 
Great Western, and the London and North-Western Railways on 
the south and west; and Birkenhead with the Great Northern, 
Midland, and other railways on the east and north of Liver- 
pool—besides giving facilities to the passenger traffic, also 
saving the inconveniences attendant on the transhipment of 
goods carried across the river, or the alternative loss of time 
consequent upon the extra distances that have to be traversed 
by the present defective railway communication. 

Among the powers sought by the bill of 1864 were the construc- 
tion, atan estimated cost of £600,000, of about 44 miles of railway, 
commencing with two junctions with the up and down lines of the 
Birkenhead Railway on the west side of the river, and termi- 
nating with the St. James's station of the Liverpool Central 
Railway on the east side. 

Notwithstanding the strong opposition brought to bear against 
it, the engineering details and the sufficiency of the estimate, the 
bill passed the court of referees, but was thrown out by the 
Committee of the Commons, not on account of its merits, but on 
a technical point. The year following, the promoters, alive to 
the wants of the neighbourhood, and under pressure of competing 
schemes, proposed a comprehensive scheme for a complete 
system of lines on both sides ofthe river. The total length of the 
lines proposed was 14} miles, and the estimated cost for their 
construction £2,500,000. The bill passed the Commons’ Com- 
mittee on Standing Orders, but was rejected by the Lords through 
the non-compliance with theexact tenor of a Standing Order of the 
House of Lords, requiring the number of the working class inhabit- 
ing the property that would be affected by the proposed works, 
The two following years the matter was left in abeyance, but 
this year plans have been deposited for a line nearly identical 
with regard to position with the scheme of 1864, but capable of 
being extended at a future period into the complete system of 
railways that was contemplated by the promoters of the bill of 
1866. The cost for the 5} miles proposed is estimated at 
£900,000. The tunnel is to be carried horizontally under the 
river, from Rock Ferry, at Birkenhead, tu a point near the 
Herculaneum Docks, on the Liverpool side, and rises with a 
gradient of 1 in 50 to join the Liverpool Central on the east side, 
and a similar gradient to the Birkenhead Railway on the west. 
The greatest difliculty expected to be met with in the con- 
struction of the works under the Mersey is from the percolation 
of water through the porous lower lias, or new red sandstone, 
through which the tunnel will have to be driven; but this will 
be merely a question of providing sufficient pumping power. 
Following in the wake of Mr. Fowler, Sir Charles Fox, in 1865, 
proposed a scheme for making a tunnel under the Mersey, to be 
worked upon the pneumatic principle, a project in many respects 
similar to the Waterloo and Whitehall Railway. The promoters of 
Sir Charles Fox’s scheme obtained an Act in the session of 1866, 
to make their tunnel, but went to Parliament in the following 
year, and obtained powers to abandon their pneumatic principle, 
which had been a leading feature in the original undertaking. 
Nothing has yet been done towards carrying out the undertaking. 
Although efforts have been made to raise some portion of the 
capital to begin the preliminary works, the scheme is generally 
regarded as imperfect and incomplete, and not capable of 
affording those advantages, and yielding that amount of public 
accommodation, which would warrant the construction of a work 
of so much importance, and involving so large an outlay. The 
plan, as at present laid out, forms ‘no junctions with the great 
railway systems on either side of the Mersey, or with the line 
of Docks Railway; the ruling ient of the railway is 1 in 15, 
which would have a tendency to prevent that large amount of 
traffic being carried over the line at an economical rate which 





should be one of the main considerations in designing a work of 
this | and which is so essential to its success, , 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER 
—MM. XAVIER and Borvzau, Rue de la Banque. 
— ASHER 


Oe hod Unter den Linden. 





—A.pPHons Diizr, Bookseller. 

ERSBURG.—M. B, M. Woirr, Bookseller, 
AD —D, Josz Atco Editor and Proprietor of the 
** Gaceta Industrial,” iados 49 y 51. 





PUBLISHER’S NOTICE. 

There is reason to believe that the weekly sale of TuE 
EnGineer is actually more than double that of the re- 
maining engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 

*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIx o’cLock ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 


TO CORRESPONDENTS. 

Notice.—Owing to the great length of our report of the proceedings 
of the Institution of Naval Architects, we are reluctantly com- 
pelled to hold over Part II. of Velocipedes, 

R. W. P,—Yes, in hand. 

T. P. (Kirkby-street).—Received. Many thanks. 

A Svusscrisen.—H. and Co., Essex-street, Strand, W.C. 

8. D. (Duckfield).— Make the air-pump 22in. or 23in. in diameter. 

Reaper (Burniey).— Possibly we may. When the series is complete we shall 
decide. 








A Svusscaizer (Thomas-street, Cork).—Overman's, from Messrs, Spon, 
Charing Cross, London. 

Berry Castines.—‘ A. B.” can obtain Berlin castings from the Koenig- 
liche Eisengiesserie, Invaliden-strasse, Berlin. 

To ConnesponpEents.—The following letters are 
“BE, W.,” “Old Plates,” ‘“‘Oakum,” “ Ferro,” “ L 

P. F. (Sirhowy).—There is nothing new in your letter. The remedy lies in 
the hands of the inventor. He knows the risk he runs; and, as far as 
possible the patent authorities place every facility in his way for ascertain- 
ing the novelty or otherwise of his invention. You would have the Patent 
Office say whether an invention is new or not. Great hardships and abuses 
would immediately follow. What could the Patent Office do in such a 
case as that of Bovill? 

HAIR-DRYING APPARATUS. 
(To the Editor of The Engineer.) 


S1z,—Will you be kind enough to inform me in your next number where I 
may obtain a drying apparatus as now being used by horsehair manu- 
facturers for drying the hair by steam instead of by the old method of baking? 

London, March 23rd, 1868. B. J. 


lying at our office :— 
. 0." 








CHINA GRASS YARN-SPINNING MACHINES. 
(To the Editor of The Engineer.) 

S1z,—I should feel very much obliged by some information whether 
machines for spinning China grass yarn are to be had in England, and which 
is the best source to apply to for them. T. S. 

London, March 23rd, 1869. 

SPEED INDICATOR. 
(To the Editor of The Engineer.) 

S1n,—We should feel much indebted to you if you would tell us where we 
could obtain a single-speed indicator for measuring the speed of a centrifugal 
machine, or similar machine, making from 1000 to 4000 revolutions per 
minute. It must be capable of being attached go or worked by the spindle of 
the basket itself, so as to show the difference between the calculated and 
actual speed, i.e., the slip in the driving gear, INDICATOR. 

Middlesbrough-on-Tees, March 20th, 1869. 

MEETING NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS —There will be no meeting on 
March 30th, it being Easter Tuesday. At the meeting on Tuesday, February 
23rd, Mr. Charles Hutton Gregory, President, in the chair, his Majesty 
Napoleon I11., Emperor of the French, was elected by acclamation an hono- 
rary member. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be Taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three shil- 
lings; each line afterwards, ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill. All single advertisements from 
the country must be accompanied by stamps in payment. 
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ROLLING MILL GEARING. 

Tue heaviest cog-wheels in the world—always excepting 
Mr. Isherwood’s screw steamships—are to be found in iron 
rolling mills. Nothing at all resembling this gear is to be 
discovered in flour or cotton mills, or in any other situa- 
tion on land where steam power is employed. Spur- 
wheels 18ft. to 25ft. in diameter, 24in. wide on the face, 
and 8in. or 9in. pitch, are not uncommon; while pitches 
of Gin. and widths of 18in. and 20in. may be met with in 
almost any little rolling mill we can enter. The quantity 
of gearing employed in driving an ordinary rail or forge 
train is even more remarkable than its dimensions. First, 
we have a tremendous spur-wheel on the engine shaft, 
working into a pinion on the fly-wheel shaft, which gears 
again into a spur-wheel, on the shaft of which is a square 
end to take the coupling-box and breaking-spindle to the 
rolls. We have in this arrangement three spur-wheels 
and six bearings, all of the largest and heaviest class; and 
this, be it observed, is rather a simple mill than otherwise. 
When a hammer, a shears, and a second train have to be 
driven, we generally find as much gearing as would fill a 
good-sized modern dwelling-house, running ata high velocity, 
for the most part badly put to work, and therefore noisy 
and liable to accident. 1t is not too much to say, in fine, 
that at least one-half of the whole power developed is 
expended in keeping this gearing in motion; while its first 
cost represents one-half the capital invested in the plant of 
any iron mill, 

It is worth while, under such circumstances, to consider 
whether gearing may or may not be dispensed with; and 
whether we can or cannot improve upon arrangements 
admittedly objectionable if tested by comparison with 
other mills, In dealing with the subject, we must first 
ascertain why gearing is used at all. his point is soon 
settled. The velocity at which ordinary trains run varies 
between 40 revolutions per minute for sheet mills and 100 
revolutions per minute for bar or rail mills, i 
and lower velocities are met with, no doubt, but the two 
which we have named are those most usually adopted, and 
all that we shall say on this subject just now, will be suf- 





ficiently illustrated by cases afforded by those two speeds, 
Now the work to be done in rolling iron is excessively 
variable, and it is therefore necessary to employ great fly- 
wheel power, in order to store up force at one time sufficient 
to carry the bar, rail, or sheet h the rolls at another. 
Without going into mathematics, we may state here that 
the force afforded by any fly-wheel for overcoming the re- 
sistance offered to the rolls of a train varies as the square 
of the number of revolutions, the weights being the same. 
Thus,a fly running at eighty revolutions per minute would be 
practically four times as efficient as one similar in all re- 
spects and running at forty revolutions. Therefore it has 
come to be looked on as an axiom by rolling mill engineers 
that the fly-wheel cannot be run too fast. As a conse- 
quence, in old works we always find it put on a second- 
motion shaft, never on the engine shaft. the endeavour 
to obtain high fly-wheel s we find the first cause for 
the introduction of gearing in rolling mills. 

The second reason lies in the fact that until a few years 
back, slow moving engines of great size were alone em- 
ployed todrive sheetandrailtrains, Theseengineshad a long 
stroke, and ran at but eighteen or twenty revolutions per 
minute. This being tooslowforany but blooming rolls, gear- 
ing became a necessity. The enormous dimensions usually 
im to rolling mill gearing is explained by the fact 
that it is exposed to many shocks and jerks which are 
peculiar to the work it performs, and that for the most part 
it is roughly and cheaply made, and carelessly put together. 
We have, we believe, given in the foregoing paragraphs 
every valid reason which can be alleged in favour of the 
use of clumsy, heavy, costly gearing in rolling mills. It 
remains to be seen whether these reasons are or are not 
incontrovertible. 

Taking the last phase of the question first, we may state 
that during the last few years better materials, better pro- 
portions, and superior workmanship have been introduced 
by many makers, such as Claridge, North, and Co., and 
others, with a view to keep down the weight of mill gear- 
ing, and with much success, especially in staffordshire; and 
it is beyond question that still more may be done in this 
direction. But it is in quite another way that we must 
seek for radical improvement. We must begin at the 
fountain head, and instead of heavy, lumbering, slow- 
working engines, resort to the use of machines making a 
fair number of revolutions without an excessive piston 
speed. A good deal has already been done in this direc- 
tion, we are happy to say. At Woolwich Arsenal the 
splendid bar mill is driven direct at some sixty revolutions 
per minute by a horizontal engine. In this case power is 
stored up in one of the finest fly-wheels in England, 
weighing fifty tons. The sheet train of the Warrington 
Wire Iron Co. is driven direct by an engine fitted with a 
sixty-ton fly-wheel. These great weightsarerendered neces- 
sary by the comparatively slow speed of the trains, When 
velocities of 100 revolutions are attained a 2U-ton wheel 
will answer every purpose. As an illustration we may 
cite the Pendleton Works, near Manchester, where a 16-in. 
rail mill is driven direct at 100 revolutions per minute by 
a horizontal engine with a 26 in. cylinder and 4ft. Gin. 
stroke. This engine has been running constantly for the 
last fifteen years, with few or no repairs. The advantage of 
this system cannot be over-estimated. The cost of a great 
mass of heavy gearing is saved ; the price of the engine 
is not nearly that of a larger and slower running machine; 
the chances of breakdowns are reduced to a minimum; and 
the expense of repairs, wear and tear, and lubrication is 
obviously very greatly diminished, 

When, as in sheet mills, the rolls run too slowly to per- 
mit the engine to be coupled direct to them with advan- 
tage, the best plan will still be to use a small engine, 
running at some seventy or eighty revolutions per minute, 
and carrying on its shaft a spur pinion gearing into 
a spur-wheel on a second motion-shaft driving the rolls 
direct; we thus retain a high velocity in the fly-wheel 
and a cheap engine, although some of the disadvantages 
connected with the use of gearing unavoidably remain. 

The gearing at present usually employed in reversing 
mills consists of no fewer than five huge spur-wheels and 
pinions, besides the clutch-boxes. The entire arrangement 
is simply a barbarous relic of the past. Reversing mills 
should be driven by small, high-speed coupled engines, 
without fiy-wheels, and fitted with a link motion. The 
first cost is not greater than that of the normal arrange- 
ment, while the waste of power and the chances of derange- 
ment are greatly reduced. Those who wish to realise what 
can be done in this direction should see for themselves 
engines and mills designed by Mr. Ramsbottom for Crewe, 
and others manufactured by Mevssrs, Tannett, Walker, and 
Co., of Leeds, for America, 


DWELLINGS FOR THE WORKING CLASSES, 


No one who has visited the different blocks of dwellings 
erected in various parts of the metropolis, for the sole use 
and benefit of our great industrial population, will for an 
instant contradict the statement that much has been accom- 
plished to ameliorate their social and domestic condition. 
As a counterbalance to these praiseworthy efforts must be 
set off two considerations deserving our attention. The one 
is that a great deal more remains to be effected, the other 
that what has been done might have been more effectually 
and radically carried into execution. It is well known 
that a few of these undertakings, regarded as speculations, 
have been successful; many at the present time hover 
between profit and loss, while some have proved complete 
failures. To what is this general want of success, consi- 
dering the enterprise as a pecuniary investment, to be at- 
tributed? Is it to be put down toan imperfect method of 
planning or arranging the accommodation necessary for 
the welfare and comfort of the intended inmates? ~ Is it 
to be attributed to the use of bad materials or the 
existence of defective workmanship? Are archi- 
tects the proper persons to design buildings which 
do not require—which, in fact, in point of cost, will 
not admit of—much ssthetical display! There is no ques- 
tion but that the plan of houses of this nature, is a more 
important consideration than the t of the ex- 
ternal elevation, It is true, that the sake of 





the town itself, the exterior of all buildings should 
have at least a presentable appearance, but, abstractly con- 
sidered, this does not signify one jot to the tenant.. Were 
the walls of his house built of Parian marble, they would 
not add one iota to his comfort, unless the internal accom- 
modation were adapted to his requirements and necessities. 
There is not the slightest doubt but that in one sense 
everyone can plan a house, that is, he can tell better than 
any architect what “sort of a house” he would like to 
have. He may not be able to plot upon paper the dimen- 
sions, the walls, the relative positions of the various rooms, 
and of that great bugbear to beginners, the staircases, yet 
he can tell exactly where he would like his sitting room, 
his kitchen, and his bedroom. 

To anyone who has visited the present existing examples 
of “industrial dwellings” there is one feature painfully 
prominent. It is not that the accommodation is not well 
arranged, that there is not, in general, plenty of 
light, that the mvltum in parvo principle is not taken 
advantage of to the utmost extent, or that any domestic 
convenience is omitted; it is simply the want of room, of 
space, about the buildings themselves. In many cases, 
with the exception of the actual area upon which the build- 
ings themselves stand, there is literally not an inch of 
ground attached to them. ‘There is, in the strictest sense, 
the site,and the site only. Hence the ingenious subterfuges 
whichshould never have been required, vot providing leads or 
flats for drying clothes on, balconies for fresh air, and the 
conversion of the roofof the house into a “ hanging garden.” 
There is but one correct method of regulating the area of 
ground, or curtilage of any house, and that is that it should 
be proportional to the cubical contents, Can there be any- 
thing more incongruous than to witness ‘one house, of 
perhaps only two stories in height, with double the 
quantity of yard or garden attached to it that is bestowed 
upon its neighbour which rises to the height of five or six 
stories. All the ingenious devices in the world, the em- 
ployment of every modern contrivance to utilise space, and 
the application of every architectural, engineering, or me- 
chanical tour de force, will never compensate for this radical 
defect. The fact is, that a specious and delusive appear- 
ance is presented to the casual observer, by the majority of 
our new suburban streets and blocks of industrial dwellings. 
There is, unquestionably, an improvement in the style and 
accommodation of the houses, but go and look out of the 
back windows, and it will be seen that the masses of bricks 
and mortar are packed together as closely as ever their pre- 
decessors were. Fewandtar between are the sites where any 
real clearance ismade or where there is any surplus of fresh 
air to inflate lungs that frequently breathe a contaminated 
atmosphere from sunrise to sunset. It is vain to say to our 
working population, “Oh, there are the parks for you, go 
there, take your children there; you will find plenty of 
freshairthere”—so long as there is none in and about their 
own homes, Besides, there are the old, the sick, and the 
infirm, who have neither the means nor the strength to 
avail themselves of the resources of the parks, situated 
in nine cases out of ten at a remote distance from their 
habitations, 

When once an evil becomes palpable and recognised it re- 
mains first of all todetermine thecause,and then to seek the 
remedy. What is thecause of so very limited and contined 
a space being appropriated for the erection of what is 
really a national benefit? It is simply the enormous 
ground rents that are demanded by the owners of the land, 
in consequence of this insuperable drawback, every 
attempt at improving the domestic condition of our 
labouring classes is embarrassed, In one word, the 
project never gets a fair start; there is a heavy 
and perpetually existing millstone hung round its neck 
from the very commencement, and it is no wonder that in 
the long run, and sometimes in a very short run, it is found 
impossible to keep the concern afloat. Sooner or later 
its head goes under, and adds another unit to the general 
list of unfortunate and abortive schemes which have the 
good and welfare of the public fortheir object, but which are 
burked by the almost teudal power invested in the hands 
of a few. ‘The purport of our remarks must not be mis- 
understood. If a man owns an acre of ground he is at 
perfect liberty to ask any price for the rent or purchase of 
it that he pleases, It is a simple case of take it or leave it. 
Certainly some persons might remark that there is such a 
word in the language as extortion, and that its meaning is 
not confined altogether to legal phraseology; but it is by no 
means an easy matter to uetermine the exact boundary 
between justitiable and unjustifiable demands. 

In dealing with individuals or other parties, who have 
no other interest in taking either land or premises, than 
that of their own emolument and profit, the question 
wears a very different aspect to that which it assumes, 
when the object of the acquisition concerns the welfare 
of the many. This consideration brings us to the remedy 
for the evfl complained of, namely, the excessive ground 
rents charged by landowners. While we concede to them 
the right of charging whatever they please to private 
parties, we deny them the option ot so doing when 
the sum asked is of a character so exorbitant, 
as virtually to put a veto upon any scheme tending 
to promote the interests of the public at large. 
The remedy is simple: It is nothing more nor less 
than granting to those who are willing to buy land 
for the purpose of erecting blocks of industrial dwellings, 
powers of compulsory purchase. These powers are granted 
to railway companies. Local boards ot health have beea 
very recently endowed with them for drainage and sewage 
works, and unless they were given to municipal authorities, 
such undertakings as the Thames Embankments and 
Holborn Viaduct could never have been commenced 
Surely it will not be asserted that any one of these 
great works is of greater importance, nationally, morally, 
or socially, than the placing upon the best possible 
footing of the domestic condition of our labouring 
classes. It isa universal maxim, prevalent in every civi- 
lised country, that private interests must yield two the 
public good. We maintain that when a company or a 
private individual, is willing to purchase a certain number 
of acres of land,in order to erect large blocks of houses for 
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the working classes, it is a clear instance of public good, 
and they should be empowered to purchase the land re- 

uired at a fair valuation. Instead of this, they are 
obliged to pay any fancy — that the land may have 
risen to, in consequence of the enormously enhanced value 
of it,in and about London. This circumstance is quite 
sufficient to serve as a death blow to the commercial success 
of nearly all such well-intentioned projects. 

A bill was introduced a short time ago, embodyin 
clauses which tended to remedy the evil complained of. 
Judging, however, from the effect produced, it appears to 
have been quite inoperative. It is idle to imagine that 
the mere erection of masses of bricks and mortar packed 
closely together, will benefit the sanitary condition of the 
poorer inhabitants of a vast metropolis similar to London. 





ENGINEERING EDUCATION IN INDIA. 

THERE appears to be really no sufficient reason why the natives 
of India—or at least some of the more intelligent amongst them 
—should not be educated in engineering science as practised in 
the western hemisphere, and so be made quite competent, in 
time, to design and superintend important public works. The 
whole country abounds with evidences of works requiring the 
aid of no inconsiderable skill, having been at one time in exist- 
ence, and native record attributes them to certain ages and 
rulers. Who that has studied this matter can be ignorant of the 
names of Feroze Shah and Shah Jehan, or of that of Ali Murdan 
Khan, in connection with the progress of India, or rather of 
certain parts of it, in bygone days, But now we look in vain 





for similar evidences of native although the Government 
is doing its best to enco it. In reach of the three presi- 


dencies, and at Roorkee, in north-west provinces, civil engi- 

neering colleges have been established, aad successful candidates 

at the examinations are annually drafted into the public works 
t. 

At a recent convocation of the University of Bombay, the 
Chancellor (His Excellency Sir Seymour Fitzgerald) in his speech, 
referring to this subject spoke as follows:—“ There is another 
fact to which I would draw attention, in which I myself take 
particular interest, and that is that this year we have admitted 
toa in engineering, for engineering acquirement, a mem- 
ber of the Poona ineering College. Last year I ventured to 
impress on the young members of this university—and I desire 
to impress it upon them again—that there is no career which 
will more certainly enable them to be of use to their country— 
no career in which it is more certain that they will attain honour 
and distinction than that of civil engineering. At present, un- 
fortunately, among those who conduct the engineering works in 
this country, there are not many who are natives; but I would 
remind you that you live in a country which is studded with the 
remains of the most magnificent architecture—that you live in 
a pen A where there are remains of vast works of irrigation 
and works of public ana ll these were carried on by your 
forefathers long before done had the advantage of that fated 
tion which is now vou ed to you; and I ask you, will you 
not advance in the same course, will you not avail yourselves of 
the opportunities that are offered to you, and thus qualify your- 
self for entering into the service of the State, which is bent upon 
promoting, as far as its means will allow, all those works that 
shall increase the wealth, the happiness, and the prosperity of 
the country ?” 








MESSRS. KING AND CO’S PRESSURE AND VACUUM GAUGES. 


We illustrate in the annexed 
engraving two improved gauges 
now being introduced to the 
public by Messrs. King and Co., 
engineers, Montrose-street, Glas- 
gow, which present some pecu- 
liarities. The mercurial gauge is 
made of a tube containing alter- 
nate columns of mercury and 
glycerine. The tube for the 60 lb. 
gauges is made of a single length 
of glass, which besides avoiding 
joints, and not being acted on by 
the mercury, possesses the very 
special advantage of enabling the 
mercury to be seen, whereby the 
accuracy of the gauge can be de- 
termined at any time by simply 
measuring the columns, adding 
them together, and multiplying 
the sum by “44. 

One of the principal features 
about the gauge is the tap on the 
top, which is so constructed that 
no dirt or water from the boiler 
can enter the first tube and 
comein contact with the mer- 
eury. 

The sectional illustration shows 
this arrangement; it consists of 
a cylinder below the tap, to the 
bottom of whicha small tube, con- 
nected with the boiler, dips. As 
the fluid in the cylinder rises, it 
compresses the air at the top, 
which transmits its pressuretothe 
glycerine in the glass tube above the mercury, A further precau- 
tion is taken by partially filling the cylinder with oil. This in the 
case of leakage of any kind, owing to its small specific gravity, 
finds its way into the glass tube first, and prevents the water 
from coming in contact with the mercury, which has always been 
a great objection in mercurial gauges, The glycerine fluid between 
the columns of mercury in the series also prevents corrosion, and 
is not affected by frost. 

The dead-weight check pressure gauge illustrated is constructed 
on Bourdon’s principle, but its special advantage consists in its 
capability of being checked at any time by simply hanging on the 
weight to a hook which projects from one side of the gauge when 
the cap is removed; if working correctly, the pointer will fall to a 
corresponding figure on the check scale. 

There are three ways in which a gauge may work incorrectly, 
In the first place the tube may take a permanent set, in which 
case the pointer will not fall to zero; in the second and most 
general case, the tube becomes weaker from corrosive action, and 
in the third place the working parts may become rusted and move 
stifly, or the teeth of the pinion and sector become clogged up or 
deranged. These last two errors a dead weight at once detects, 
and the first is found by turning off the pressure from the boiler, 
which throws the tube open tothe atmosphere. To apply the 
weight, an arm is cast on the sector, and from this the hook is 
hung on which the weight is placed. If the gauge is right the 
weight and the figure pointed to should correspond. 


























RECENT LECTURES AT THE ROYAL 
INSTITUTION. 


FrprvuaRy 26TH.—THE INFLUENCE OF CIVILISATION UPON THE 
Pusiic HEALTH. , 

Mr. JouN H. Bripags, M.A., in a Friday evening lecture w 
**The Influence of Civilisation upon the Public Health,” said that 
as social changes are governed by natural definite laws and not by 
arbitrary or supernatural influences, the laws actually at work may 
be known, and they can be artificially modified to some extent by 
man. In all agen, some great ruling principle has influenced the 
daily life of all civilised nations; for instance, there was a time 
when men sought the respect and approbation of society by a self- 
denying religious life. When the acquisition of wealth becomes 
the ruling passion in any age, it will weaken all moral and reli- 
Fata | but will cause a great demand for labour, and will 

the wages and improve the clothing of the labourers. 

The aggregation of people in large manufacturing towns tends to 

weaken health by an insufficient supply of pure air, water, and 

sunlight, also to weaken the harmony of the moral nature. These 
effects balanced 
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unhealthy fathers and mothers produce weak children, who are put 
to work at an unnaturally early age, in consequence of the demand 
for their cheap labour. In overcrowded towns the means of 
enjoyment necessarily resulting from this state of society are such 
as to break down all natural, moral, and physical laws. Some few 
attempts have been made by the Legislature to improve this state 
of things in England, and tens of thousands of lives have been 
saved by sanitary laws; yet the terrible question remains—“ Are 
these lives vigorous?’ The enormous growth of the great towns in 


| England is shown by the following table :— 








Population | Number of ony of | Number of os of 
above. towns (1811). population, towns (1861). population. 
10,000 51 24 165 44 
20,000 16 19 72 33 

100,050 1 10 12 25 

















The adult mortality per 100,000 in these overcrowded towns is 
shown by the following figures — 
Men, a ey 


Women, age 15—45. 
Mnglan€ 1c cc co ce co co U,80B ce co ceo co ce 920 


Livewpesl oc ce ce cc ce BONO ce co co ce oe 3,919 
Manchester 2. 12 oo co oe. 1,966 oo ce oe oe oo 1,157 
ee eee eee. ren 


Sheffield eo ‘se co’ 69 ‘Gan EE Oe "ab “ee 00 “os 988 

Cotten towns .. cc co co co 1,088. ce ico 00. cc co 108 

Tron towns 2. os cc oo ce 1,280 oc oo cc of of §& 

Rural districts .. oo .- oo $8,056 oe oe c8 cf oe 942 
The following is the infant mortality per 100,000 :—- 

Town or district. Age: 0—1. Age: 0—5. 
Liverpool .. oo 2. cc ce 27,708 we oe oe co oo 18,208 
Manchester... co co cc cc 98)19B cc co cf co co 11,928 
Stockport .. ss 8 eo «+ 25,353 oe «2 0 06 of 9,376 
Nottingham .. se oc e+ 25,2938 1. oc +e oe oe 10,226 


Bea@ierd: .. 06 2c co co SBOE oc cc co co c¢ O08 
Wolverhampton ee aS 
Ashton ee se oa: oy, EE 90) we. > . 80:90, Se 


WUGSG’'cc' ee. ing doth ast MMM Ua "cs: baba tee, eee 
ney 00/1 661 GATE $a0--Sehey selgs 


+ ee 22,600 oe ee 
eS OE RE re, 
South-west .. co co cc co 14,007 oc oc ce co co 5,268 
Sedbergh. .c< vc coco. co ,O68B\ co:00 005 oo: vo 5,588 


Witehford .. .. ++ + ee 24601 + oe ve oe + 6958 
EGER co sc 2c o5..07: ER se ee es 
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FEBRUARY 27TH.—HYDROGEN AND ITS ANALOGUES. 
Dr. Wm. Odling, F.R.S., began his seventh lecture upon the 
pont Tne by saying tat noe tain their wainti 
itions. of pressure and tem: obtai ive 
valumes and weights. He said ‘that the standard unit volume 
aw een © oe ate Fane eae 
one gramme of hy: or eight grammes o! 
grammes of oxygen, and so on in the order of ther specific gravities) 
under varying conditions of pressure and temperature. He then 
roceeded to show that the gases have fixed combined proportions, 


combining proportions, as they were evolved from the platinum 
electrodes of a Grove’s battery. The in the tube were then 
fired by a spark from an induction coil, the result being that after 
the explosion the surplus oxygen at first introd' remained 
behind uncombined in the tube. The gas thus left was proved to 
be oxygen by its rekindling action upon a piece of smouldering 
— then a the anes, but noe asurplus 
of hydrogen ins' of oxygen. e hydrogen remained uncom- 
EAE EG 

y en it ¢ fire on the application of a li taper. 

Among some experiments showing the liberation of hydrogen 
from its compounds, he added some strong nitric acid to oil of tur- 
pentine, and the hydrogen united with the oxygen with much 
flame, liberating carbon in the form of dense smoke. He also 
dipped a piece of paper, wetted with oil of turpentine, into a jar 
of chlorine, and the carbon was instantly libera In another 
experiment, shown in Fig. 15, Dr. Odling placed some black oxide 

















of or along the bottom of the glass tube, A, B, and warmed 


the tube by means of the gas jets along the pipe D, E. A current 
of hydrogen gas from the flexible tube F, was then passed over the 
oxide of copper. The flame of a Bunsen’s burner was then —— 
at H, to the glass tube already well-warmed by the row of gas 
jets, and where this extra heat was applied the hydrogen took up 
the oxygen from the black oxide of copper, leaving the metal in its 
metallic state at the bottom of the tube. The oxygen united with 
the hydrogen to form steam, which was condensed into water by 
the cold glass K. The lecturer then took a ball made of finely 
divided platinum and meerschaum and inserted it in a tube of 
mixed oxygen and hydrogen gases 
E inverted over mercury. The two 
were condensed within the 
pores of the platinum, and united 
D with more violence than was in- 
A tended, in co uence of the ball 
being so highly platinised as to be- 
come red-hot in the mixed gases, and 
at length to fire them. Dr. Odling 
next exhibited the same surface 
action of platinum, by the method 
shown in Fig. 16. In this cut A, B, 
isan Argand glass and gas burner, 
supplied with common gas by means 
of a flexible tube. The brass ferule 
ea interior horizontal Now 
phragm of wire gauze, upon w 
a of platinum foil E, was 
p , after the said foil had been 
made red hot. In the stream of gas 
and air rising from the tube below, 
the foil kept at a red heat, causing the gas to unite with the 
compe at a lower temperature than that of flame. At last the 
foi e white hot, and then it set fire to the gas. Lastly, he 
took a bottle of liquid “‘ white indigo,” which turned blue during 
the simple act of pouring it out of the bottle, because of the avidity 
with which the liquid absorbed 











oxygen. 
(Continued on page 226.) 





THE TOWER SUBWAY. 


On the next page will be found the drawings of the proposed 
subway from Tower-hill, underneath the bed of the Sher Thane, 
to Tooley-street on the Surrey side. The of this work is 
Mr. Peter W. Barlow, jun., and now that works have 

under that gentlemen’s immediate superintend it is 
within the year 1869 we may see the subway peer | to the public 


-_ 


‘or traffic. 

In the year 1863 a was to be erected over the 
river ‘belo the Tower, "which dium tan sandoned i conte 
uence great aired for 
eo Coneavatsls ef tho thames Tt.was af that time ¢ 
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THE PROPOSED TOWER SUBWAY. 
MR. P, W. BARLOW, JUN., C.E., ENGINEER. 
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for the construction of the subway. As usual in England, a delay | wrought iron shield, as shown, will be used in the construction of | worked by stationary engines, fixed in brick chambers at the 
of a year took place in eeeroe at of difficulties in purchasing the | the work. This shield, which heeding an outer mil be ecid te, will wale the | bottom of the shafts. The stations at the tops of the shafts 
land, and not until the 16th of February, 1869, was the work | completed work, and a smaller h orward in | will be only sufficiently large to admit the lifts, and hence will not 
commenced. The shaft on Tower-hill is now being wo front of the work, and the shield prop I a ot as it | occupy more street space than the stand of an omnibus. The 
of the segments be belted % on behind. In the | work, thus well begun, is expected to be complete by January, 

work and ly of cast iron qytindens, the Se ee event of bad ground being met with during the work, the central | 1870. The question of the mode of conveyance for passengers 
he tunnel of the shield may be partially or en md closed ; but we | through the subway is a very important _ and therefore very 

for a distance of 100ft., when it will incline | are informed by Mr. Sule aes the the give great promise of | naturally has elicited much attention; therefore Mr. Barlow has 
decided, after mature consideration, that the carriage, or rather 
same subway is only intended ad = yeaa, wi 0 will be con- | subway omnibus, shall be the mode, and lifts instead of stairs are 
it in carriages fi at rough iron plates, | to be used for descent and ascent. There is no difficulty in lighting 

running on very casumatly Ee chad salle This carriage will be ' the subway, and allowing the passengers to descend and ascend by 
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stairs, and walk through as in the Thames Tunnel, but the effect of 
burning gas in a subway or tunnel is to cause the air to become 
very impure, and render the walking through very disagreeable. 
** The question of the power to overcome inertia of railway trains,” 
says Mr. W. P. Barlow, sen., ‘‘ has engaged my attention for many 
years, and on it I have made many experiments, which have led me 
to the conclusion that the amount of power exerted by the loco- 
motives on railways having frequent stations is principally to over- 
come the inertia, and that the power required for the traction 
of the train is a very inconsiderable portion of the whole power 
exerted.” That gentleman has estimated the actual power required 
to propel an omnibus carriage from one shaft of the subway to the 
other, a fall being given from each shaft to the centre of the river, 
= the inertia is overcome, and a velocity given by gravity as 
ollows :— 

The steel or wrought iron carriage, with a load of twelve passen- 
gers, will weigh two tons. The power, aseiens, segened to make 

jou i 2 x 1320 =15 pte wf 
a journey of 1320ft. will be12 x 1320 = 15840 33,000 48, or nea yy 
the power of two and a-half men, if the journey was made in on® 
minute. But as it is not proposed to make a journey oftener than 
every two or two and a-half minutes, one man power constantly 
applied will be sufficient. The stationary engines will, however, 
be of much greater power than Mr. Barlow's estimate, and will 
effectually propel the carriages. The resistances to be considered 
in the case are the friction and resistance to the air. The nume- 
rous experiments on railway trains which were made to ascertain 
their resistances, were conducted principally in the early days of 
railway trains, before fish-jointing and other improvements were 
known—gave an average result of about 91b. per ton. This result 
is not to be taken, as a rule, as the resistance depends very much on 
the condition of the rails; and when the latter are in good condition, 
and no points or crossings in the way, the resistance is much less. 
Again, in a situation where the rails are free from dust and mois- 
tureasinadry tunnel orsubway, the friction will be much diminished, 
and therefore Mr. Barlow asserts that the friction in the Tower 
subway will not exceed 41b. per ton. The resistance of the atmo- 
sphere in a small tunnel is a matter to be well considered; and 21b. 
per ton-foot is allowed in the foregoing estimate; and as the maxi- 
mum velocity will not exceed twenty miles per hour, the result is 
6 Yb. as against 91b., the average on railways. 

Lieutenant J. C. Ardagh, R.E., has pode elaborate calculations, 
which justify Mr. Barlow’s conclusions, 





THE DONKEY PUMP. 


WE illustrate on p. 216a steam pump of large size, manufactured 
by Messrs. Wilson and Co., which, while differing considerably 
from their well-known pattern, contains several points of novelty, 
and, for a fly-wheel pump, gets the machinery into the smallest 
possible compass without any over-crowding or complication. A 
prominent feature is the adaptation of the framework to form a 
capacious air-vessel, and the steam cylinder is placed between two 
pump barrels, which, however, work into the same suction and 
delivery valves, each set of which is conveniently accessible by 
means of doors on either side of the pump. The prolongations of 
the pump rods form very eflicient guides to the steam piston rod, 
all three being made of Bessemer steel, At first sight, objection 
might be taken to the close proximity of the water barrels having 
a tendency to cool the steam cylinder ; but in practice it is found 
that when the engine has been running for half an hour without 
pumping any water, the temperature of the barrels does not 
sensibly increase. The general details of the design will be readily 
understood from the drawings. 
machinery for turning out every portion of these and other donkey 
pumps, of which they are now making about twelve per week. 
As a result the price of these pumps is extremely moderate. 








RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
(Continued from page 224.) 
MarcH 2ND—COMPARATIVE PHILOLOGY, 

The Rev. F. W. Farrar, F.R.S., in his second lecture upon the 
above subject, said that Sanskrit is not the mother of the Aryan 
languages, but is probably the eldest sister. The Aryan languages 
alone are strictly inflectional, thus giving the speaker the power of 
expressing many ideas in few words. In all the Aryan languages 
the names for the metals, the words father, mother, tree, and such 
like common things, are substantially the same, The word 
‘‘daughter” means “the milkmaid of the family,” and points to 
the primitive life of our Asiatic forefathers, 3000 or more years 
ago. These shepherd fathers of the race, lived somewhere near 
the banks of the Oxus, and the Kelts were probably the earliest to 
leave their early home. The Western Aryans, as shown in 
Fig. 17, formed five great races—the Slavonians, Teutons, Kelts, 


SLAVONIANS 







TEUTONS 
PERSIANS 





CREEKS 


Latins, and Greeks, The Persians and the Hindoos are the chief of 
the Eastern Aryans. The names of some well-known things are 
not alike among all the Aryan languages. For instance, those who 
left their original home and travelled westwards, would first meet 
with oysters in the Caspian Sea, hence the root of the word 
‘ oyster” is the same in all the languages of the Western Aryans, 
The Eastern Aryans would have to travel far before they met with 
oysters, and then would give them a very different name. The 
words for ‘‘ tree” and *‘ branch” are substantially the same in all 
the Aryan languages, but not the names of different trees, because 
those who migrated would constantly encounter new kinds of 
vegetation. The birch tree alone has practically the same name 
among all the present members of the Aryan family. The names 
of domestic animals are much the same in all the Aryan languages. 


Marcu 41TH,.—-RESPIRATION. 


Dr, John Harley, in lecturing for the second time upon ‘‘Respi- 
ration and its Influence upon the Heart,” said that popular ideas 
about the heart and its functions are, to a great extent, erroneous. 
The heart is not the seat of the emotions, and in reality the human 
body contains two hearts side by side, one to the right and the 
other to the left. The right heart receives impure blue blood, 
which it | paw’, into the lungs, and the left heart pumps the reno- 
vated and reddened blood from the lungs to all parts of the body. 
The heart lies between the lungs, and upon the centre of the upper 

+ of the large air-tight diaphragm which separates the lungs 
rom the lower part of the body. As the lungs contract and ex- 

d in the act of breathing, the great diaphragm below rises and 
alls, at the same time raising and lowering the heart by the act. 
The heart is a great hollow muscle, and it works quite indepen- 
denfly of the influence of the brain or of the spinal cord. Any 
disease which retards or quickens breathing, necessarily alters the 
motion of the diaphragm, and this in its tum changes the motion 


of the heart. Dr, Harley explained that blowing, or the forcible 
ofthe act of broating, wil cither overcharge, tho lung 
wi or cause them to and at once, therefore, 


Messrs. Wilson have special | 





the pumping weetion of the heart. He also exhibited a large model 
in india-rubber of one of the peculiarly constructed valves of 
the heart, and showed that grains of rice, representing blood-glo- 
bules, would pass freely through the model in one direction, though 
not in the other. Many diseases tend to unnaturally distend the 
heart. Dr. Harley gave the following figures as to the influence 
of the position of the body upon the beats of the pulse, which beats 
indicate the pumping action of the heart :— 
Max 

Position. Beats per minute. 

Standing .c «. «2 sce «oc ee ve GL oe SL «. 101 .. 120 

SElee 60.00, go. 0 coe. dae SD okt nae 

Lying -c 2c «ce co co co cg co SB we Ose 1% oe S1 

Difference between standing andlying 9 .. 14 .. 27 .. 39 

Woman. 

Position. Beats per minute. 

Standing o- .e oo 9 oc oo os ve ce 7h we 92 oe 108 

Sitting .e «we os ce se ve ce co ce 87 oe 85 o. 97 

Lying... oo oc cc of ee cco eco ee co 68 oo SR oo 0 

Difference between standing and lying «2 «« 8 «. 9% «- 18 

March 6TH.—HYDROGEN AND ITS ANALOGUES, 

Dr. Wm. Odling, F.R.S., began this lecture by exhibiting the 
brilliant combustion of phosphuretted hydrogen gas in pure oxygen. 
The former gas, it will be remembered, is so combustible that it 
catches fire upon g into tact with air. The 
oxygen was contained in a strong tall ‘ass gas jar, about 18in. 
long, and 24in. in diameter, the jar beng inverted over water, 
and not more than half full of oxygen. just before the experiment 
was performed a few bubbles of chlorine were added to the oxygen, 
because without this addition two or three bubbles might enter 
the oxygen one after the other without catching fire, and then all 
go off at once with a dangerous explosion. The chlorine should be 
added within ten minutes or so of the time of the performance of 
the experiment, otherwise it may be absorbed again by the water. 
The phosphuretted hydrogen was held in test tubes inverted over 
a basin of water, and in transferring each tube from one vessel of 
water to the other, Dr. Odling closed the orifice with his thumb to 
prevent contact with air. The tall jar of oxygen was then held 
firmly in his left hand, and with the other he allowed one bubble 
at a time of phosphuretted hydrogen to rise into the jar. Each 
bubble, directly it came into contact with the oxygen, gave an 
intensely brilliant flash of light, and shook the jar and the arm of 
the lecturer with some violence. It is not an experiment for 
amateurs. 

The speaker next called attention to the fact that nascent 
hydrogen, at the moment the gas is liberated from its compounds, 
is more energetic in chemical action than the gas in its ordinary 
state. Ferridcyanic acid will not, as a rule, unite with hydrogen ; 
but when this acid comes in contact with the gas at the moment it 
is liberated by electrolysis, union takes place, and the ferridcyanic 
acid is changed into ferrocyanic acid, as was proved by experiment. 
Nascent hydrogen will also transform nitrobenzole into aniline. 
Some zine turnings were placed in nitrobenzole contained in a test 
tube, and then some hydrochloric acid was added ; when the con- 
sequent ebullition of hydrogen began to slacken, the contents of 
the test-tube was emptied into a large tall glass jar filled with a 
colourless solution of bleaching powder, which is a test for aniline. 
The jar of liquid were tinged purple by the addition. The lecture 
was closed by a few experiments, showing the absorption of oxygen 
by protosulphate of iron and liquid sulphurous po § 


Marcu 9TH.—COMPARATIVE PHILOLOGY. 


The Rev. F. W. Farrar, F.R.S., in this lecture, spoke principally 
of the Semitic languages, of which Hebrew is a fine specimen. He 
said that nobody who has examined the subject thinks for a minute 
that the Greek, Latin, and other leading European languages are 
in any way derived from the Hebrew. The Semitic mother speech 
may have been Egyptian or Coptic, but it is difficult to decide. 
Philology does not go completely against one original mother 
speech for the whole human race, if an unlimited length of years 
be granted to effect the transformations ; but as far as the science 
has progressed up to the present time, its evidence is against such 
aconclusion. Of the Semitic languages Arabic is the most deve- 
loped, and the Hebrew is the other great branch ; the Semitic 
languages represent the central zone of Western Asia, and at 
present are spoken only in Arabia, in a small portion of Africa, 
and in Malta. The Phoenician and Carthaginian languages belong 
to this family, which is a very small one as compared with that of 
the Aryans. It is doubtful whether the Babylonian and Assyrian 
languages were Semitic ; in fact, these appear to have been mixed 
languages, which might have been produced supposing the countries 
to have had Semitic inhabitants subject to Aryan conquerors, In 
Hebrew the meaning of words is not altered by prefixes and 
affixes ; but the consonants are always the same, and the meaning 
of the word is changed by altering the vowels between the conso- 
nants. The language was thus hard, rigid, inflexible, completely 
unfitted for a scientific or adyanced people ; the Hebrews, also, 
could never be an investigating people, because they put down 
everything to the miraculous intervention of God. The only great 
book they have handed down to posterity is the valuable one con- 
taining some records of the Hebrew branch of the Semitic family, 
a family from which sprang the three religions of Judaism, 
Christianity, and Islam. The Semitic family conferred a great 
benefit upon the world by giving Europe an alphabet, for the 
Greeks acknowledge that they took the idea from the Pheenicians, 
though perhaps the alphabet was first invented by the Egyptians. 
The few Semitic races left are all on the decline, and have ever 
given way before the Aryans, as again exemplified very recently by 
the Abyssinian war. The Semitic languages are all spoken over an 
area not more than 1800 miles long by 600 miles broad, situated 
chiefly upon the Asiatic continent. 














LETTERS TO THE EDITOR. 
(Continued from page 222. ) 


THE CHRYSALIS SLOWLY DEVELOPING. 


S1r,—As this and other countries spend a part of their wealth 
in employing coals and water for producing motive power (and we 
anticipate a time when our coal-fields will yield no more, although 
the want for such may even be increasing), I think it worthy to 
inquire how far this want can be supplemented by combinations 
of matter annually formed on the earth’s surface. 

In directing attention to a composition fuel for producing a 
safe and convenient source of motive power, it is essential to point 
out the obstacles which have been found to bar its utility. All 
fuels are combinations of matter of gaseous origin; and when _pro- 
duced in the dense state of liquids or minerals, either by the hand 
of man or by nature, that state only is the most practical form 
for locomotive purposes. The inyestigation of the nature and 
character of pl suggests the aptitude of pene of chemistry 
to furnish information respecting them. If we seek this we learn 
that compositions of this kind cannot be restrained from ‘‘ blow- 
ing over,” which would soon choxe the of the engine and 
prevent its working in q is obstacle alone would be 
sufficient to render the fuel useless, but we also learn that the 
gaseous matter acts upon the me’ in common use so injuriously 
by oxidation as to render their adoption impracticable. The latter 
obstacle may, however, successfully combated by employing 
the precious metals; but if this is there still remains 
the first! How shall we overcome that? Happily, we have now 
the privilege of referring the whole matter to the engine itself, 
and from it we may learn that such obstacles no longer exist, so 
that we enjoy the liberty to. believe whom we 

The investigation of matter leads us to inquire what is the 
primary cause or origin of power. Power is simply the ability to 
move matter through » , but how such ability originates can- 
not be so simply dohaed.. ‘Phe Greator has endowed matter with 
constant and indestructible of which 
upon each other under similar 








repetition of previous actions. Pre-eminently conspicuous aniongst 
these — ~~ is force. Force is of two kinds, absolutely anta- 
gonistic, but possessing attributes in common, and upon their 
activity and the preponderance of one force over the other depend 
all conditions of matter. One force constantly strives to fetch, to 
draw, and to hold or keep matter together in a mass around a 
centre, and is therefore absolutely attractive, being powerful in 
contraction, in condensation, in density. This force prepon- 
derates in the exterior surface of matter. The other force con- 
stantly strives to push away, to drive out, and to extend or sepa- 
rate matter from a mass or from a centre, being absolutely as 
repellent and powerful in ion, m, in rare- 
faction, and this force occupies the interior or centre of all matter. 
Among the properties they have in common are concentration and 
radiation, which, with temperate activity, generate and sustain 
life; their cessation of action leaves a state of rest, cold, and death. 
The intensity of their action upon matter is manifested + keg 
resultant effect in its temperature, which is variously termed t 
electricity, magnetism, gravity, kc. If their action be slow an 
moderate, a temperate warmth is produced, as in our , in an 
egg during incubation, or in the decomposition of vegetable matter 
and the generation of insect life. If their action be intensely 
energetic, the effect becomes luminous, as in the flare of a candle, 
in lightning during a thunderstorm, or in their concentration 
around the sun. In all of these processes the property of concen- 
tration is conspicuous in rendering the action visibly luminous, 
for if dispersed it disappears. The local concentration of their 
action by radiation also originates motion in all bodies and masses 
of matter, and when excessive often terminates in some un- 
accountably terrific explosion, sometimes proving fatal, as in coal- 
mint, or with steam boilers, as that of the Great Eastern steam- 
ship. 

Tt thus seems that we must not rely on the atomic theory nor 
on modern true chemistry alone for success when composing a fuel 
which shall not “blow over” nor oxidise the metals in common 
use, but our reliance should be placed solely on the law regulating 
the ability of these forces to displace each other. For example, 
ice in which the attractive force predominates cannot vapourise 
ice, because it cannot deplave itself; neither can vapour in which 
the repellative force predominates condense vapour into ice for 
the same reason, but the one must displace the other. This is 
their law and office. The attractive force bi and holds 
together; the repellative force decomposes and separates as under. 
In Grove’s “Correlation” is stated: ‘‘ Heat appears to act dif- 
ferently upon the elements of hydrogen and oxygen, according to 
its intensity: in one case producing composition, in the other de- 
composition.” In Tomlinson’s “Cyclopedia” is stated: ‘Dr. 
Faraday found that the quantity of electricity requisite for the de- 
composition of a substance is exactly the quantity necessary for 
its composition.” The theory here advocated may, perhaps, 
simplify these quotations. Gunpowder is a familiar example in 
which the attractive force has contracted matter into a small 
space, having displaced the repellative force, but when action is 
excited the repellative force rarefies the matter and expands it 
into a large volume by displacing the attractive force. 

It is not here intended to imply that either force possesses the 
power of totally displacing the other; but by gaining the prepon- 
derance one force may become excessive, the other proportionately 
diminutive. Neither of these forces is ever absent from matter, 
but what is lost by displacement by one is gained by occupation 
by the other, and the continual repetition of these actions is 
eternity. 

Whatever may be said in opposition to this theoretical reason- 
ing, it is to such alone that I attribute the practical solution of 
the difficulty in preventing my composition fuel from passing 
over other than purely gaseous matter and from injuriously 
oxidising the metals; and, further, we can, by introducing’ appro- 
priate matter, cause the same action to form a lubricating sub- 
stance, and thus provide for the internal lubrication of the engine. 
As this result is realised and founded upon this theory, may we 
not improve it by a few years’ practical experience? This has been 
the case with electric telegraphs and other inventions. 

The most interesting information derived from the action of this 
composition fuel in recent experiments is the development of its 
practical adaptation as a convenient source of motive power. 
The engine in which these experiments have been made contains 
a capacity of about sixty cubic inches for gaseous matter, from 
water to pistons. 1 oz. of gaseous matter yielded from one bar 
of composition, besides leakage, produced two and a-half strokes 
in each cylinder. The temperature of the generator (containing 
25 oz. of water) was raised to blood heat; that of the cylinders 
was not perceptibly increased. The gases were evolved clear, and 
produced no oxidation on the metals—brass, iron, and steel— 
during the five following days. The time occupied in the decom- 
position and work done was ahout four minutes. In another 
experiment, when the engine wag coupled to the wing-journals of 
“the chrysalis,” 14 oz. produced one stroke in each cylinder. 
Having had no other experience in the construction of machinery 
than obtained from the engine here referred to, the imperfections 
from untrained and unskilful workmanship are such as to frus- 
trate the practicability of acquiring from it any reliable com- 
parison of the relative values of this composition and coals; and 
as it seldom falls to the lot of inventors, after spending some 
twenty years in the practical development of their schemes, to be 
in a position to spend £500 or £1 in the construction of accu- 
rate and well-made machinery, it is highly probable that no such 
desirable comparative value will ever be made, although the 
facility with which the constituents of this composition fuel 
(some of which exists as waste) can at all times be obtained on the 
surface of the earth and be manufactured, renders it a subject 
worthy of investigation, from which might spring a commodity 
not less important than coals nor less valuable than steam, yet 
for want of means it may, perhaps, remain worthless as dust. 

In connection with this is the prospect of a new field opening 
for locomotion. Rapid and international communication has been 

tly developed within the last half century, and during the 
ast quarter of a century electrical communication has proved to a 
marvellous extent the value of the radiative property of the forces 
of creation for the despatch of messages throughout the world, 
and this field of industry is not more exhaustible now than in 
times past, when our ancestors were content to allow these forces 
to remain dormant, but necessity having imparted motion to 
matters of this kind; the impetus thus acquired is stored up in 
the momentum of life. 

What, then, constitutes the law of motion? 
valent Velocity comprises time, space, and motion —a familiar 
example of which is afforded by the earth moving thro 





Density and 


h space 
a distance equal to its rolling surface in one day. Density com- 
prises surface, weight, and force. In virtue of density the attrac- 
tive and repellative forces impart to the its diurnal revolu- 


tions, and their common property of concentration store up 
momentum tn its mass, whereby its uniform motion is preserved ; 
for the earth would p no indep t motion if it 

no weight—no dense matter—but, like a balloon in the air, would 
participate in any motion locally existing in the ethereal matter 
of the solar system. Adequate density is, therefore, most essen- 
tial to independent motion in individual bodies or masses of 
matter. The facility with which motion can be imparted to 
matter is dependent on the extent and character of the prepon- 
derating force. When the attractive preponderates, as in iron or 
platinum, we can with adequate power project it through the air 
with considerable velocity, but if the — predominates, as 
in hydrogen, we cannot with an equal power project an equal 
weight with any velocity at all, because wi' 
more surface, and with more density less surf: 1b. of 
occupies but 1fin., but 1 lb. of hy 

feet, or 3500 times the 

owing to its inferior density and greater surface, cannot ai a 
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wing su) 
pcm Boba miles an hour. This shows the importance of 
surface, which if actively employed provides us with a propelling 

sustaining agent, but if inactive it opposes a retarding and 
destructive element to wo he posers motion, and sacrifices it to 
the Lowe sam f motion of adjacent matter. 

By virtue of the radiative property of these forces the earth 
exercises an influence on all bodies of matter in contact with its 
eurface, and the measure of this influence constitutes what we re- 
cognise as the weight of bodies—their specific gravity. If, then, 
we wish to raise a mass of matter into the air we must exert upon 
that mass a lifting force somewhat in excess of the earth’s attrac- 
tion, for it is self-evident that equal forces would retain a mass in 

uilibrium, but as soon as either force predominated the direction 
of motion would be determined. Should the prevailing force be 


and lesser surface, attains a speed of | waves. The object of the present paper is to give rules for calcu- 


lating the total or resultant stress produced by the twisting and 
bending actions combined, and to illustrate them by an example. 
(4). Twisting Action.—The greatest twisting moment is to be cal- 
culated from the indicated horses’ power of the engines, as 
follows :—- Multiply the power by 33 000, in order to reduce it to 
foot-pounds per minute, and divide the product by 6°2832 times the 
number of revolutions of the shaft per minute. The quotient will 
be the mean twisting moment in foot-pounds (for kilogrammetres 
the multiplier is 4500 instead of 33,000). The greatest twisting 
moment is greater than the mean twisting moment in a ratio which 
may be estimated at about 1°6 for a single engine, 1°11 for a pair 
of engines with cranks at right angles, and 1°05 for Eons 
engines with cranks at equal angles. 
hen British measures are employed, the greatest twisting 





capable of augmentation, and so become e: e, such 
would be expended in accelerating the motion of the mass, and 
permitting it to acquire and store up momentum. 

If we now consider the operation of these laws and their deve- 
lopment in the actions of flying animals we may accurately assign 
the disposition of their power to the resultant effect produced in 
the displacement of their body. For example, the average weight 
of pigeons is about 1 lb., the average extent of wing-surface is 
about a square foot. 1 Ib. is the measure of the earth’s 
attraction on the bird, and when the wings are expanded in flight 
this weight rests upon an extent of surface of half a square foot ; 
upon the same surface the measure of the earth’s attraction on 
the air is 1044 lb. The weight of air is, therefore, a th d 
times greater than that of the bird on the same extent of plane or 
wing-surface, but the volume displaced by the bird, being about 
twelve or fourteen grains, shows the weight of bird (and hence 
its adequate density) to be 500 or 600 greater than an equal volume 
of air, and exhibits the contrast between volume-surface and plane- 
surface. When the bird forces down its extent of wing-surface 
and obtains from the air a resistance slightly exceeding the weight 
of its body an upward motion is immediately acquired, because the 
efforts of the bird cannot be sustained against a resistance slightly 
exceeding its own weight. We all know how little is necessary to 
turn the balance of scales attached to a weigh-beam. The force 
expended cannot, therefore, but slightly exceed 1 lb. —perhaps not 
its fiftieth part, or say} oz. If so, then 16} oz. will be the equiva- 
lent force exerted in overpowering the earth’s attraction on a body 
weighing 1]b. When the bird forces up its wing-surface the same 
weight of air is present to resist it as in the previous action, but 
as so small a weight as that of the bird’s cannot displace so great 
a weight as that of the air, the bird is the only body permanently 
displaced. By continuous repetition of this action the bird, in 
virtue of its adequate density, acquires and stores up in its mass 
the momentum thus obtained. This enables the bird to suspend 
the action of its wings occasionally for several seconds, and yet to 
pass a considerable distance forward during its expenditure. Ina 
series of experiments with two of these birds neither of them were 
capable of exerting sufficient power to raise a weight greater than 
that of their own body, and this appears to be the limit of power 
assigned to animals in general, and which can only be wholly 
exerted in cases of emergency, for no animal can endure the exer- 
tion of its utmost power through but a short period. It there- 
fore follows that where no necessity exists such excessive exertion 
would not be indulged. The ease with which these animals take 
flight is sufficient evidence that the power exerted is not excessive, 
but that it cannot be less than the weight of their body I have 
already shown, and much greater is not needed. By observing 
their actions we may distinctly perceive the strokes of their wings, 
and which are made at the rate of four per second or five at the 
most, but this velocity is not constant. The distance through 
which they pass their wings renders a constant velocity of two 
complete actions per second sufficient to develope from the air a 
resistance equal to the weight of the bird. How is such resisting 
force disposed of? The surface opposed by a pigeon to forward 
motion, taking the cross section of its breast and anterior margin 
of wings, is about seven square inches, or the twentieth part of a 
square foot. At a velocity of about sixty miles an hour the air is 
estimated to offer a resistance of about 20 lb. to the square foot, 
or 1 Ib. to its twentieth part. This is equal to the weight of the 
bird and to the resistance developed in the action of the up-stroke, 
and fifty, sixty, or even seventy miles an hour is a well-known 
speed attainable by these animals. The comparative equivalent 
of work done in the above example is 1 lb. conveyed one mile or 
5280ft. in one minute, and the horse-power unit being 33,000 
shows that six or seven pigeons flying at the above speed do an 
equivalent of work to one horse-power. : 

The advantage thus enjoyed by flying animals is solely attribu- 
table to the facility with which bodies of adequate density can 
pass through the air. By strictly adhering to these laws of force 
and motion we are as competent to navigate the air as flying 
animals ; and although it may not be realisedjin our generation, 
yet we possess the requisite knowledge to embody a conveyance 
which could perform the journey from London to New York in 
one day. The achievement of this would not require a greater 
outlay than has been expended in the enterprise for the convey- 
ance of passengers from London to Paris in one day, We may, 
however, look upon such announcement much in the same light 
as the inhabitants of London and Paris would bave done “in the 
days when George the Third was king” if a proposition had then 
been mooted for the daily conveyance of passengers between these 
two cities. 

If in England could be found men eufficiently enterprising and 
powerful to expend £5000 or £10,000 in the practical investigation 
of this subject there is reason to believe it would not long remain 
a matter of theory but one of practice, and a few thousands of our 
countrymen deriving remunerative wages from a new source of 
commerce—at least, such is my opinion deduced from twenty-four 
years study of this subject. W. QUARTERMAINE, 

4, Little Harcourt-street, Bryanston-square, W. 








ON THE CALCULATION OF THE STRESS IN 
PROPELLER SHAFTS.* 


By W. J. Macquorn Ranking, C.E., LL.D., F.R.S., Associate 
Member of Council, I.N.A. 

(1) THRovGH a long series of practical trials extending over 
many years it was ascertained by Lieutenant David Rankine (h.p. 
Rifle Brigade), and by the author of this paper, that the greatest 
stress which the wrought iron axles of very smooth-running rail- 
way carriages, travelling at speeds not exceeding twelve miles an 
hour, would safely bear, when made of the best materials and in 
the best way, was 9000 ib. on the square inch (or about 6°3 kilos, 
on the square millimetre), Any defect in materials or workman- 
ship when exposed to that stress was always found to cause the 
axle to give way in the end, though sometimes not until it had run 
for more than three years. The immediate breaking stress was 
not directly ascertained, but it is probable that the factor of safety 
was between 5 and 6. A greater factor of safety, or, in other 
words, a smaller limit to the intensity of stress, is of course 

uired when the motion is rougher than it was in those carriages. 

™). According to the ordinary method of calculating the greatest 
stress in propeller shafts, the moment of the twisting action u 

the shaft is alone taken into account; and when that method is 

to examples taken from act steam vessels, results are 

ing very near to the limit already stated. For 


° 
instance, lb. to the square inch is a not uncommon value of 
the intensity of the stress in a propeller shaft, as calculated from 
the twisting action alone. 


(3). But the real intensity of the stress is greater still, for with 
the twisting action there is always combined more or leas of a 
ben action, produced partly by the weight of the shaft and 
partly by its reaction when the vessel pitches and heaves with the 


* Read at the Institute of Naval Architects, March, 1969. 








t having been computed in foot-pounds, is to be multiplied 
by twelve to reduce it to inch-pounds, 
To find the greatest intensity of the stress uced by twisting, 
multiply the greatest twisting moment by 1¢ (= 5:1 nearly), and 
c 


divide by the cube of the diameter of the shaft. In symbols, let M 
be the moment, d the diameter, and g the twisting stress (as it may 
be called. Then ere 


le (1) 


(5) Bending Action.—The greatest stress produced on the 
articles of a horizontal cylindrical shaft by the bending action of 
its own weight is equivalent to the weight of a column of iron 
whose height is a third proportional to the diameter and the span 
between the bearings. 

In symbols, let 7 be the span between the bearings (in inches if 
British measures are used) ; d, the diameter ; w, the heaviness of 
iron (= ‘278 1b. per cubic inch, or 7690 kilos. per cubic metre) ; 
p, the greatest bending stress, as it sj be called. Then 
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The reaction of the shaft produced by vertical oscillations, as in 
itching and heaving, bears the same proportion to its weight that 
alf the extent of the oscillations bears to the length of a pendulum 

which keeps time with them. Let m be that proportion; then the 

bending stress is increased to 
p= (t+ m) 2, Tear 

In a vessel that follows the vertical heaving of the waves the value 

of m is nearly the sine of the wave slope—say, 0°25 in extreme 


cases, and 0°125 in ordinary cases. 
(6) Resultant Stress.—The resultant stress due to the twisting 





stress g and the bending stress p combined, is found by a formula | 


which has been demonstrated by writers on the internal equili- 
brium of elastic solids ; that is to say, 


s= 7 (7+) +2, vere 
where s denotes the intensity of the resultant stress. 
(7) Numerical Example.—In the following example the results 
are not computed beyond four significant figures. 
Indicated H.P. om ee oe 
33,000 


Multiply by ° 
«+» 6°2832)181,500,000 foot-pounds per min* 


Divide by 
Revo. per min. --- 54) 28.890,000 quotient nearly. 


(4) 


Mean twisting moment... ... 535,000 foot-pounds. 

For a pair of engines multiply by 11 

Greatest twisting momen —_— foot-pounds, 
1 


Multiply by. eee ee ove 
7,126,200 inch-pounds. 
Multiply by ° 51 
Diameter, 16}in. 
Diameter * o 
Twisting stress,q= ... 
Span between bearings... 
Divide by diameter 
Third proportional o00 wee. ees 
Multiply by weight of a cubic inch 
of iron ... ar 


“4433336, 340,000 product. 
8,090 Ib. on the sq. in. 
ons 25ft. = 300in. 
16})90,000 square of span. 
5455 inches. 


0°278 Ib. 


Bending stress by weight alone ... 1516 Ib, on the square in, 
X estimated value of 1 + m, say 1} 


Bending stress by weight and re- : 
Pe eee 1704 Ib, on the sq. in, 
Resultant Stress. 


s= Vv ( gt *) + La = 8987 lb. on the square inch, 


being practically equal to the greatest safe stress of 9000 Ib. on the 
square inch, mentioned in sec, 1, as applicable to smoothly run- 
ning railway axles at low speeds, 

(8) It seems very probable that if the method of calculation now 
described were applied to actual examples of propeller shafts, many 
instances would be found in which the resultant stress reaches, or 
even goes beyond, the utmost limits consistent with safety ; and it 
is therefore laid before the Institution for their consideration, and 
for that of shipbuilders and marine engineers in general. 

(9) Rules for Designing Shafts —The conditions which the dia- 
meter of a shaft ought to fulfil are expressed by the following equa- 
tion, derived from Equation 4. 

f—sep—PG=0;5; . -« « « « - () 
in which, for s, is to be put a safe working value of the resultant 
stress (say 8000 lb. on the square inch, or 5°6 kilos. on the square 
millimetre), and for p and q, their values in terms of M, 7, w, and 
d, as given by Equations 2 and 1 respectively. The equation then 
becomes of the sixth order. and it is to be solved so as to find d. 
This can be done by approximation only ; and a convenient method 
of approximation is as follows :—Assume for q an approximate 
value g', somewhat less than that of s (say,q'= 09 s). Then 
calculate an approximate value d' of the diameter from Equation 1, 


viz., an 5.1My4 
(e) oe eee ee 


Then calculate for p an approximate value p’ from Equation 3, viz., 
p=(l+m)", Fes « 6s Se oe 

and from the approximate value of p’ calculate a second approxi- 
mate value of g as follows :— 

=f (#&—sp'). «+ oe es (8) 
Should this egree with the first approximate value g', the ap. 
proximate diameter d' will answer; and should there be a differ. 
ence, a second approximation d" to the required diameter is to be 
computed as follows :— 


m=a(s)' ee 


When, as is hey | the case, the difference g' — gq!’ is small com- 
pared with g', the following formula for the second approximation 
is sufficiently near the truth :— 


M=a {1 + rt} > ees. + OF 
A third ximation might be found by ting the process, 
but the ‘aed ee will in quel te found b trenared 
enough for ical purposes, 
Bone 4 prove to — ae py ae the correction in 
uation becomes negative; that second approximation i 
to the diameter is less than the first. 


(3) | 


(10). Example of the Rule.—l = 300in. as bef 


ore. 

Twisting moment M=... .., ... 7,126 200 inch-lb., as before. 
Multiply by aoe eek aun 51 
Divide by g' = + 7200) 36,340,000 product. 
First approximation, d'* = .. 5,047 
Do. do. = - 17 15 inches. 
Divide by d’ = —s ae vee eee 17°15)90.000 = P, as before. 

5248 third proportional. 
Multiply by (l+m)w= ... 313 


First approximation ; p! = ... 
Intended resultant stress, s = 
Multiply by s — pp!’ = ... we as 
Second approximation ; g'!* = ... 50,836,000 

Do. do. 7 7131 Ib, on the sq. in, 
First approximation 7200 


1643 Ib. on the sq. in, 
8000 
6357 


. 
qQ= a. 
—- =  . = — 69 
Second approximation to required diameter : 

- 69 . 
. = 17° —— = 
a = 17°15 {1 x Foo 17 2lin, 


2. of! as 





CASSON’S WOOD-PLANING MACHINE. 


In the engraving on page 220 we illustrate a timber-planing ma- 
chine, patented by Mr. J. Casson, of St. James’s-street, Sheftield, 
which is intended to execute any kind of planing that can be 
performed with the ordinary bench-planes, and also to plane 
lengths of wood into cylindrical, elliptical, or conical forms. 

Fig. 1 is a side elevation, and Figs. 2 and 8 a plan and end 
elevation ; Fig. 4 is an end elevation, illustrating the adaptation 
of the machine to the planing of wood into cylinders and other 
like forms, the elevation being taken from the opposite point of 
view to that from which Fig. 3 is taken. Fig. 5 is a side eleva- 
tion of part of the machinery, arranged for planing wood into 
| cylinders. Figs. 6, 7, 8, 9, 10, 11, and 12 illustrate details. The 
; Same letters of reference indicate the same parts in all the 
| figures. 

The machine consists essentially of a disc plane A ; an adjust- 
| able fence B, for holding the wood to be planed ; a compound 
| travelling carriage C', C*, upon which the fence is mounted ; 
| and a fixed horizontal bed D upon which the carriage is caused 
) to slide for the purpose of bringing the woud up to the cutters 
} inserted in and carried by the diac plane. The compound travel- 
ling carriage is made in two parts, the lower part C' being fur- 
| nished with a rack, into which gears a pinion carried by a shaft, 
| which turns in bearings in the bed of the machine, and receives 
| motion from a worm driven by reversing pulleys, which worm 
| gears into a worm wheel on the shaft. The carriage is thus 
caused to traverse backwards and forwards, and bring the wood 
up to the cutters in either direction. The upper part C? of the 
carriage is pivoted at its centre to the under part, so as to be 
capable of limited radial motion in a horizontal plane, being ad- 
justed to the required angle by means of a pinion and winch at 
one end of the said upper part of the carriage, which pinion gears 
into a rack formed on the lower part of the said carriage. 
this arrangement the wood can be presented obliquely to the 
cutters for the purpose of being planed into a taper or a pyra- 
midal figure. The adjustable fence B consists of a plate or 
frame supported at each end by horizontal centres carried by the 
upper part of the travelling carriage ; the said fence is provided 
with a series of “ dogs” by which the wood to be planed is held. 
These “ dogs” slide in and out of guide blocks, which are capable 
of adjustment in vertical guides in the fence, being caused torecede 
from or to approach each other by means of screws, which turn in 
bearings in the fence, and are worked by meansof hand wheels, each 
of which screws passes through and works in two of the blocks, and 
is so jointed at its middie as to allow of its upper and lower por- 
tions being turned as required independently of each other. By 
this arrangement the “dogs” can be brought to bear upon rough- 
hewn timber or other wood of an irregular form. A toothed 
quadrant is aflixed to the back of the fence, in the teeth of which 
quadrant gears a pinion on a shaft, which turns in a bracket or 
arm on the upper part of the travelling carriage, and receives 
motion from a worm turned by a winch, which worm gears into 
a worm wheel fixed on the said shaft. The fence can thus be 
brought to any required angle within a quarter of a circle facing 
the disc plane, being fixed at such angle by means of set screws. 
By this arrangement the sides of any polygon can be squared 
up. The dise plane consists of a revolving metallic disc, 
the edge of which is rounded off from the front to the back 
of the said disc, the rounded-off portion being equal to about 
one quarter of the radius of the disc. In the rounded-off or 
curved portion of the disc “jacking,” or roughing cutters, having 
cutting edges of suitable curves are fixed at an angle of about 
85 deg. to the radial line of the disc, and in the flat face of the 
said disc smoothing or finishing cutters are fixed at an angle of 
about 30 deg. to the said radial line. By this arrangement the 
wood is first acted upon by the roughing cutters which take off 
at a stroke any depth of cut from a fine shaving toa portion 
equal in depth to the thickness of the dise (according to the ad- 
justment of the machine), and then comes under the action of 
the finishing cutters, which give it the requisite smoothness. 
The plane is carried by a horizontal shaft furnished with band- 
pulleys, and turning in bearings in a headstock, which slides on 
a fixed bed at right angles to the carriage be'ore referred to, 80 
that the headstock can be made to recede from or to approach 
the fence, according to the thickness of the wood to be planed. 
The heaistock is adjusted as required by means of a screwed 
shaft, in connection with which is arranged an index E for the 
purpose of measuring and indicating the distance between the 
disc plane and the face of the fence. This index consists of a 
fixed pvinter and a revolving dial, the circumference of which is 
divided into inches and eighthsof inches, or otherwise as required. 
This arrengement of machinery is applicable to the planing of 
wood into flat or angular forms. When, however, it is required 
to plane wood into cylindrical, elliptical, or conical forms, to the 
fence brackets F are attached, which receives centres or chucks 
on which the wood to be planed is caused to revolve as it passes 
the disc-plane, the revolution of the wvod being effected by 
means of a band passing over a band-roller,G. The planing of 
masts and other Jike articles can be thus etfected; when the wood 
is to be planed into an elliptical form an “ oval chuck” is used. 














THE PROPOSED EMIGRATION OF THE EAST-END UNEMPLOYED, 
On Nagy ege | night a public meeting was held at the Millwall Iron- 
works for the purpose of promoting the emigration of unemployed 
artisans and Ghee to the British colonies, Mr, Frederick 
Young was in the chair, The first resolution expressed the 
opinion that the Government should be at once urged to give the 
subject its earnest consideration. The second resolution urged the 
working classes throughout the country, especially in the dis- 
tressed districts, to organise emigration committees for the pu 
of diffusing information u the subject of emigration to British 





colonies, After the adoption of a petition to her Majesty embody- 
ing the spirit of the sentation, pA jpemneat A terminate 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


3473. THOMAS BeRNEY, Brecon Hall, Norfolk, ‘“‘Improvements in the 
mounting and working of ordnance and defensive armour, and in the con- 





them and elsewhere where required, parts of which improvements are also 
applicable to other purposes.” —16th November, 1868. 

3616. THOMAS GEORGE WEBB, Manchester, “Improvements in the manu- 
facture of tumblers, goblets, wine glasses, and other vessels or articles of 
glass, and in tools and instruments, or apparatus to be used in such manu- 
facture.”—27th November, 1868. 

3961, JOHN MARSH, Westminster, ‘‘Impr ts in ring or capping 
bottles, jars, and other surfaces.” —29th December, 1868. 

67. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Im- 
provements in the manufacture, and more particularly in the closing of tins 
or boxes for preserving provisions, and for other uses, together with 
improved machinery or apparatus for effecting the same.”—A communi- 
cation from Edmond Jean Bourgine, Faubourg St. Martin, Paris.—9th 
January, 1869. 

225. CHARLES BRAHAM PARKINSON, AARON METCALFB, JOHN METOCALFE, 
and WILLIAM H&SKETH HEALD, Preston, ‘‘ Improvements in the construc- 
tion of mules for spinning.” —25th January, 1869. 

319. WILLIAM ANDERSON SMITH, Manchester, ‘‘ Improvements in the pre- 
servation of meat, fish, and other perishable articles of food during their 
carriage by railway, and in apparatus connected therewith.” —2nd February, 


1869. 

379. EDWARD WILLIAM HaWES, Balmoral Lodge, Clontarf, Dublin, Ireland, 
“Improvements in constructing buoys and other floating sea marks.”—8th 
February, 1869. 

468. WALTER SMARTT, Buckhurst-hill, Chigwell, Essex, ‘‘A new mode or 
method of utilising the heat under ordinary fireplaces, and the apparatus 
for effecting the same.” — 16th February, 1869. 

592. HENRY JAMES LEDGER, Manchester, ‘‘ Improvements in communication 
and signalling between passengers, guards, and engine-drivers on railways, 
and in apparatus therefor.” 

594. THOMAS MOORE, South Stockton-on-Tees, Yorkshire, ‘‘ Improvements 
in hinery for obtaining and applying power, applicable to the raising 
and lowering of weights, and to all other purposes where power is required.” 
—26th February, 1869. 

607. WILLIAM THOMAS and WILLIAM DAVIS, Gadlys Ironworks, Aberdare 
Ironworks, Glamorganshire, ‘‘An improvement in the construction of 
winding machinery or apparatus employed in mines, shafts, pits, or lifts 
and inclined planes.”"—27th February, 1869. 

623. WILLIAM SIMPSON and ALFRED GARDNER, Ilford, Essex, “ Improve- 
ments in the construction of engines worked by steam or other motive 

wer.” 

631. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements 
in the construction of spring mattresses, and in bedsteads for the same, 
parts of the improvements in the mattresses being applicable to sofas and 
other seats.”—A communication from Julie Adolphine Massé¢, Paris.—1st 


March, 1869. 
634. JOSEPH FARRINGTON, Charles-street, Clarendon-square, St. Pancras, 
don, ‘‘ Improved apparatus for travelling with ease, speed, and safety.” 
—2nd March, 1869. 

653. DAviD SwoRD, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
supplying water to cattle trucks or wagons on railways, and in apparatus 
employed therefor.” 

657. MORTIMER GEORGE GOLE, Belvedere House, Bexley Heath, Kent, “ Im- 
provements in watches and other timepieces.” 

659. SAMUEL MARSDEN, Manchester, “Improvements in machinery for 
making bolts and rivets.” 

661. JOHN BERGER SPENCE, Manchester, ‘‘ Improvements in substances used 
for the purification of illuminating gas, and in the recovery of a waste 
product arising therefrom.” 








stone, and in the mac’ or a) employed 
cutting or dressing hinery pparatus 


706, WILLIAM SAUNDERS and CURRY ‘SMITH, Newgate-street, London, 
‘* An improved combined chess and cribbage board or table.”—8th March, 


1869. . 
ig Pay ee eee. tion into 
* Improv or conv a ig motion 
a rotary Mem 4 communication from-Charles Lowrey Spencer, Provi- 
dence, Rhode Island, U.S. 
708, FERDINAND FLORAN VILLEPIGUEB, Northumberland-street, London, 
va —— in the construction of velocipedes.” tui 
709, BERT South buildi -lane, 


ROBER’ P Chancery: 
London, “ Improvements in mechanism for operating tilt hammers, and in 
the mode of ap; power to the same.”—A communication from Treat 
Prosser, Chicago, I}linois, U.S. 
710. REY Briees, Leeds, Yorkshire, ‘‘ Improved self-acting apparatus for 
regulating in temperature of rooms in buildings or in other 
structures which may be warmed or heated by means of steam, hot water, 
hot air. ” 


or % 

711. JAMES JOHN SHEDLOOCK, King’s-road, Camden Town, London, ‘‘ Im- 

vements in wet gas meters.” 

nb James JOHN SHEDLOCK, King’s-road, Camden Town, London, “ Im- 
provements in dry gas meters.” ; 

714. HENRY MASON, Bradford, Yorkshire, GREENWOOD HARTLEY, Bright- 
street, Lister Hills, Horton, near Bradford, Yorkshire, and JOHN HINDLE, 
Otley-road, Bradford, Yorkshire, ‘‘ Improvements in looms for weaving.” 

715. I84aAC Hupson, Stockport, Cheshire, ‘‘Certain improvements in self- 
acting tilts for casks, barrels, or other les.” 

716. JAMES DICKIE, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in arrange- 
ments for uniting the parts of grates, ranges, stoves, and other cast iron 
articles or structures.” 

718. WILLIAM =ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in turbine wheels, and in apparatus connected 
with the same.”—A communication from William Foos and John Wesley 
Bookwalter, S eld, Ohio, U.S. 

719. ALEXANDER MELVILL# CLARK, Chancery-lane, London, “ Improved 
fabrics or materials applicable as umbrella and parasol coverings, and for 
other purposes.”—A communication from Jean Degivry, Boulevart St. 


M » Paris. 

720. HENRY WILLIAM GOLDRING, Moorgate-street, London, ‘“ Improved 
machinery or apparatus for the manufacture of soap.” 

722. GEORGE HENRY TAYLER FINZE&L, Bristol, ‘‘ Improvements in cooling 
and sifting ground animal charcoal after it has been re-burned, and in 
apparatus employed for this purpose, and for raising ground animal charcoal 
to any desired height.” 

724. JOSEPH HENDERSON, Auchencairn, near Castle Douglas, N.B., “‘Im- 

ovements in the manufacture of iron and steel, and in furnaces to be used 
fh such manufacture.” 

726. WILLIAM SAUNDERS and CURRY SMITH, Newgate-street, London, “ An 
improved combined dressing-case and bag.” 

728. THEOBALD OBACH, Manchester, ‘Improvements in fuel economisers, 
parts of which are applicable to joining and fixing pipes for other pur- 

” 











729, WILLIAM WALKER, Newton Heath, near Manchester, ‘‘ Improvements in 
expansion slide valve gear for steam and other motive-power engines.”— 
9th March, 1869. 

730. WiLLIAM ROBERT LAKE, Southampton-buildings. Chancery-lane, 

don, ‘‘ Improvements in devices for rendering gas burners self-light- 
ing.”~ A communication from Samuel Gardiner, jun., New York, U.S. 

731, BASHLEY BRiTTEN, Redhill, Surrey, ‘‘ Improvements in the construc- 
tion of whips.” ’ 

732. WALTER WELDON, Park Villa, West Hill, Highgate, Middlesex, ‘‘ Im- 
) ts in ‘obtaining certain pounds of from chlorine 
residues, and in manufcuring chlorine by means thereof, and in appa- 
ratus and arrangements for these purposes.”’ 

734. WILLIAM KNOWLES, Round Hill Mill, Boloon, Lancashire, ‘‘ Improve- 
ments in mules for spinning and doubling.” 

735. ROBERT RULE, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
weaving ornamental fabrics.” 

736. CHARLES DRAKE, WILLIAM DRAKE, and JOHN DRAKE, New Kent- 
road, Surrey, “‘ Imp in hinery suitable for breaking stone to 

prepare it for the manufacture of concrete and for other purposes, also in 

















ae 1 Wye mensnetompe pre Johnstone, Renfrewshire, N.B., ‘‘ Impro in 





the of v P 
665 WILLIAM Betts, Wharf-road, City-road, London, ‘‘ Improvements in 
ting and producing trade marks on capsules.”"—4th March, 1869. 

667. CHARLES TIGHE, Poultry, London, ‘“‘Improvements in studs or 
buttons, and in the mode of securing them to gloves and other articles or 
garments.” 

668. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “ An improved injector."—A communication from C. W. Julius 
Blancke and Co., ag ary” Prussia. 

671, HENRY KNIGAT, Ryde, Isle of Wight, Southam: oF 








hinery for mixing concrete.” 
737. FREDERICK OCTAVIUS PALMER, The Webbs, near Hurstpierpoint, 
Sussex, ‘Improvements in apparatus for conveying goods or ; $ 


785. JAMES NEWALL, Bury, Lancashire, “‘ Supplying gas to railway carriages» 
&.""—21st March, 1862. 


Notices of Intention to Proceed with Patents. 


3405. THOMAS ROsE, Oxton, Cheshire, ROBERT EMERSON Gipson, New 
Brighton, Cheshire, “‘ Improvements in utilising a certain waste material 
obtained in treating cotton seed, and in machinery em! therein. 

3408. GEORGE CLARK, Northumberland-street, Strand, London, “Im 
ments in the treatment, 5 use of explosive com 

3411. JOHN HAYS WILSON, Liverpool, “‘ Improvements applicable to water- 
closets in ships and v: eT re 

3419. HENRY BESSEMER, Queen-street-place, Cannon-street, London, “Im- 

ovements in the manufacture of cast steel and hom: malleable 
a or qualities of iron and 
mode of working 


| and thelr alloys, ond. alan Ta the coustruction 

steel and their alloys, an 

Soe and apparatus employed for such purposes.”—10th November, 

1868. 

3427. FREDERICK HOLMES, Mark’: near Romford, Essex, “ Improve- 
ments in the manufacture of smok' pipes.”—1th November, 1868. 

3432. SAMUEL pve and a 7 a HOLT, Bacup, Lancashire, “‘ Improve- 
ments in the facture of pickers.” 

3435. THOMAS BUTTERWORTH COLLINGWOOD, Rochdale, Lancashire, and 
WILLIAM HARDMAN, Farnworth, near Bolton, L hire, ‘* Impr 

for the manufacture of spindles and flyers, part of which 








in machinery 5 
machinery is applicable for cutting screw threads for other purposes. 

8436, PeTER JOEL Livsgy, Manchester, ‘‘ Improvements in ma- 
chines."—A communication from Thomas Antoney Macaulay, N' p- 


ton, Hampshire, U.S. = 

3443, JosEPH KELLOW, Tremadoc, Carnarvon, North Wales, Improvements 
in machinery for cutting rock, stone, and minerals.”—12th November, 1868. 

3445. WILLIAM THOMAS, Cheapside, London, ‘‘ Improvements in the manu- 
facture of boots and shoes.” 

3447. JOHN DENDY and JOHN HOWARD WORTHINGTON BIGGs, Manchester, 
‘Improved arrangements of warps in sizing or dressing machines and 
looms, and in the machinery or apparatus connected therewith. 

3451. CHARLES MARKHAM and WILLIAM KNIGHTON, Staveley Coal and Iron- 
works, near papa oe a “Improvements in apparatus for 
moulding pipes and other cylinders. 

8453. CHARLES MARKRAM and WILLIAM KNIGHTON, Staveley Coal and Iron- 
works, near Chesterfield, Derbyshire, ‘Improvements in apparatus for 
moulding and drying moulds for pipes and other cylinders, and in with- 
drawing them from their moulds.” b 

3454. RICHARD ALFRED GOLD, Birmingham, “‘ Improvements in two-wheeled 
carriages or cabs.’’—13th November, 1 

3462, PEARSON HILL, Kensington Park-gardens, London, ‘‘ Improvements in 
instruments or apparatus for preparing the strips of paper or other 
material employed for conveying signals in electric telegraph apparatus. 

3464. ROBERT BECKLEY, Richmond, Surrey, and JAMES JOSEPH HICKs, 
Hatton-garden, London, ‘Improvements in means or apparatus for mea- 
suring and registering the quantities of flowing liquids, which invention 
may be used as a rain gauge, or’as a liquid meter, and for measuring the 
strength of liquor run off from a still or other apparatus or vessel.” 

3467. WILLIAM RICHARDSON, Oldham, L h “Impr 
denser carding engines.”—14th November, 1868. . é 

3476. JOHN SMITH, Cheetham, Manchester, “Jmprovements in machinery or 

pparatus for stretching and finishing woven fabrics.” we 

3479, PIERRE JOSEPH RAVEBL, Paris, ‘‘ An improved steam generator. 

3484. ANDREW MONIEL, Tiverton, Devonshire, and WILLIAM WHEATON, 
Exeter, Devonshire, ‘‘ An improved process for the manufacture of salts of 

ia fro iacal gas liquor.” 

3185. RUFUS MARTIN BONIWELL, Richmond, Surrey, ‘Certain improve- 
ments in the construction of river boats, and in the machinery attached to 
the same for propelling them by manual power.” —16th November, 1868. 

3493. JAMES EDWARD HENRY HARRIS, Spring-street, Paddington, London, 
and THOMAS LUMLEY, Wellington-terrace, Paddington-green, London, 
“‘ Improvements in chimney pots.”—17th November, 1868, 4 

3503. CLINTON EDGOUMBE BROOMAN, Fleet-street, London, ‘‘ An improved 
liquid or composition for oiling or greasing wool and other textile mate- 
rials.”—A communication from Henry de la Thibaudiere, Paris. 

3506. ARTHUR MCDOUGALL, Manchester, ‘‘ Improvements in the manufac- 
ture of phosphatic and sulph f e : 

3508, BENJAMIN BELL, Park Village East, Regent’s Park, London, “ Im- 
provements in the construction of iron ships for the purpose of affixing 
their sheathing, and in the mode or means of affixing their sheathing.” — 


in con- 

















from one place to another.” 

738. GEORGE SPENCER, Cannon-street, London, ‘‘ Improvements in preserving 
corn and other grain, beans, and seeds, malt, biscuit, flour, and other sub- 
stances made from the same, and animal and vegetable substances.” 

740. DAVID JOHNSON, Wrexham, Denbighshire, ‘Improvements in ma- 
chinery for decorticating and cleaning grain.”—10th March, 1869. 

742. THOMAS HARNETT HARRISSON, Liverpool, ‘‘A self-acting back-wash 

hamber for water-closets.” 





amp’ 
in instruments or — for clipping horses and other animals.” 
672. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “A 
new and improved apparatus for fastening the knots of neckties and other 
analogous articles.”—A communication from Fritz Spoettnage). Rue du 


Sentier, Paris. 

673, CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements 
in the manufacture of fabrics by the employment of fur or down therein.” — 
A communication from Ernest Macaigne and Jules Macaigne, Paris. 

674. WALTER BLANDFORD WATERLOW, Carpenters’ Hall, London Wall, 
= gu “A new or improved stamping or dating press.”—5th March, 

675. JOSEPH HOLDING, Manchest ~% in looms for 


7 ” 





weaving. 

676, JoHN LOADER, Upper Clifton-street, Worship-square, London, “Im- 
ge in rotary engines and pumps.” 

677. ROLLA BADGER, Sawbridgeworth, Hertfordshire, ‘Improvements in 
shears and scissors.” 

678. WILLIAM SMITH MELDRUM, Leeds, Yorkshire, ‘‘Improvements in 
carding engines for flax, tow, hemp, jute, wool, and other fibrous sub- 
stances.” 

79. JOHN BERGER SPENCE, Manchester, ‘‘ Imp ts in the prod 
of substances to be used in the purification of illuminating gas, and in the 
recovery of a waste product sting therefrom.” 

680. ABEL MORRALL, Studley, Warwickshire, ‘‘ An improved needle threader 
or inst: t for threading needles.” 

681. THOMAS Ross, jun, Lanarkshire, N.B., ‘‘Improvements in slides 
for magic lanterns, which improvements are also applicable for other 


puposes. 

682. HUGH ELLIS and JOHN ELLIS, Salford, Lancashire, ‘‘ Improvements in 
cranes for raising merchandise and weights of all descriptions.” 

683. WILLIAM GRAHAM SIMON, Oakley-square, London, ‘‘ An improved 
hank for hoisting and lowering fore and aft sails, which invention may be 
rood = to cranes and other hoisting apparatus, and to reducing 

ion.” 


es RATSEY BEVIS, Birkenhead, ‘‘Improvements in screw pro- 

pellers. 

685. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in envelopes and in the means employed for securing their contents.” 
—A communication from Emile Granier and Henry Loewenberg, Boulevart 
St. Martin, Paris.—6¢h March, 1849. 

686. ADAM DIXON, Railway-place, Fenchurch-street, London, ‘ Improve- 

aces.” 











ments in steam lubricators or 

687. JaM&8 ANGELO MCELuOY, Glasgow, Lanarkshire, N.B., ‘“ Improve- 
ments in rotary motive-power pumping and measuring apparatus.” 

688, JOHN BARNOUIN ROWCLIFFE, Manchester, ‘' Improvements in the 
manufacture of wire cloth for paper-making machines.” 

689. WILLIAM Bure, King Edward-streeet, London,‘ Improvements in the 
manufacture of compressed leather.” 

691. JaM&s Pitt, Josera Pitt, EDWARD Pitt, and WILLIAM Pitt, Cleck- 
heaton, Yorkshire, ‘‘ Improvements in machinery or apparatus for drilling, 
turning, or cutting and shaping metals or other materials.” 

692. COLIN MATHER and WILLIAM ROssETTER, Salford, Lancashire, ‘‘ Im- 

rovements in w: ig and weaving machinery.” 

694. LOUIS MARIA Rutz, Rue d’Antin, Paris, *‘ Improvements in fving 
and clarifying all sorts of oils, whether mineral, vegetable, or animal, and 
in apparatus therefor.”—A communication from Jacques Marie Benoni 
Beduchaud, Rue Lafayette, Paris. 

695, HENRY TYLOB, Queen-street, Cheapside, London, ‘‘ Improvements in 
the construction of spring bottoms for bedsteads, couches, and seats.” 

697. JAMES ARCHIBALD JaQugs, Tottenham, Middlesex, JoHN THOMAS 
OAKLEY, Grange-road, Bermondsey, Surrey, and JOHN AMERICUS FAN- 
SHAWE, Tottenham, Middlesex, “ Impr in hines for grinding 
ee —— rings, plates, and discs, and other analogous articles made of 

ron or y 

698. HARRY WHITESIDE COOK, Ovington-square, London, “ An improved 
mode or modes of and apparatus for regulating clocks.” whe 

699, JAMES PALMER Bupp, Ystabyfera, near Swansea, Glamorganshire, 
‘‘ Improvements in the manufacture of iron and steel.” 

700. ROBERT FRANCIS PiuTZ and THOMAS HENRY LEE, Newnham-street, 
Edgware-road, London, “Improvements in the manufacture of paper- 

701. ERT TURNBULL and JOHN GEORGE PrTON, Cowper’s-court, Cornhill, 
a- on, len ance eae ak aoperaten Sax chgualinng Dem one pest ofa 

way train to another, same adaptable to warming purposes, 
and to in ships or vessels, buildings. and 
Villas, Stratford, Essex, ‘‘ Improvements 





702. THOMAS BAKgR, Bu 


03. rong B TH Dundee, 
. RUCE \OMPSON, Forfarshire, N.B., ‘ Improve- 
ments in textile and ‘in the machinery “or apparatus 


704, MITOHELL, Leith Midlothian, N 


“Improvements in 





744, GEORGE GLOVER, Raneleagh-road, Pimlico, London, ‘‘ Imparting 
colours to hydro-carbonaceous fluids.”—A communication from Laslo 
Chandor, St. Petersburg, Russia. 

746. JAMES WADDINGTON, jun., ANDREW WADDINGTON, and Francis BELL, 
Barrow-in-Furness, Lancashire, ‘‘ A new or improved method of and appa- 
ratus or machinery for condensing and utilising steam or other vapours 
arising from the boiling of liquids, wort, and other ingredients in breweries, 
distilleries, and other places.” 

748. CHARLES HENRY CooPpER, Birmingham, ‘‘ Certain improvements in 
whip sockets.” 

750. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘Improve- 
ments in cases for holding cigars and other articles.”—A ication 


18th November, 1868. q 

3514. WILLIAM THOMPSON, Lower Gardiner-street, Dublin, Treland, “Im- 
provements in cases or boxes for packing bottles and jars.”"—19th November, 
1868. 


3524. JOHN DOUGLAS HOPKINS, Bedford-square, London, “‘ Improvements in 
apparatus for opening and closing window sashes.” , 
3526. ALEXANDER GUTHRIE, Craigs, Forfarshire, N.B., ‘‘ Improvements in 

ploughs.”—20th November, 1868. 

3554. BENJAMIN NEWNHAM and BENJAMIN THOMAS NEWNHAM, | Bath, 
‘Improvements in the application of folding steps to carriages.” ~—23rd 
November, 1868. A 

3571. THOMAS PRIDEAUX, Sheffield, ‘‘ Improvements in the’ construction o 
sea walls and breakwaters.” . 

3573. HENRY EDWARD NEWTON, Chancery- , London, ‘‘ Improvements in 

tmospheric h ‘or hing ores and other purposes.” —A communi- 
cation from Hiram Wallace Colver, Brooklyn, New York, U.S. 

3575. EDWIN ROBERT WETHERED, Shorncliffe, Kent, ‘ Improvements in 
pee for signalling in railway trains.” —24th November, 1868. 

3579, ROBERT LAKIN, Manchester, and WILLIAM H&NRY RHODES, 
Hollinwood, near Manchester, “ Impr ts in hines for 

d doubling.” 








P 





from Henry Belcher Wheatcroft, Samuel Bushnell Guernsey, and Franklin 
Jackson Terrell, New York, U.S. 

75z. THOMAS GREENWOOD, Leeds, Yorkshire, ‘‘ An improved method of and 
apparatus for preparing and slivering the short drafts of dressed silk waste 
or other fibrous materials.’’ 

752. HENRY ORMSON, Chelsea, London, ‘‘ Improvements in boilers for hot- 
water apparatus and steam-generating purposes.” 

756. GEORGE SMITH, Headingley, Yorkshire, ‘ Improvements in finishing 
woollen cloths and mixed fabrics.” 

758. THOMAS BEESLEY, Hyde Junction Ironworks, Cheshire, and DAvIp 
HANSON, Dukinfield, Cheshire, ‘‘ Improvements in a tus for welding 
and flanging plates and tubes used in the manufacture of boilers and other 
constructions.”—11th March, 1 





Invention Protected for Six Months on the Deposit of 
Complete Specification. 

759. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in machinery for spinning and twisting fibrous 
materials.”—A communication from Thomas Mayor, ‘Providence, Rhode 
Island, U.S.—11¢h March, 1869. 





Patents on which the Stamp Duty of £50 has been Paid. 
779. THOMAS GOULSTON GHISLIN, Hatton-garden, London, ‘ Peat.”—15th 
March, 1866. 


780. WILLIAM HUTCHINSON, Salford, Lancashire, and FREDERIO JOLLY, 
Horwich, Lancashire, ‘‘ Machinery for}beetling woven fabrics.” —15th March, 


785. WILLIAM BATES and FReDERIC BATES, Sowerby Bridge, Yorkshire, 
“Pulling machines.”—16th March, 1866. 

830. FREDERIC PELHAM WARREN, East-court, Cosham, Hants, ‘‘ Frying-pans, 
&c.”—20th March, 1866, 

837. CHARLES ROZIERE, Rue de Malte, Paris, “‘ Certain improved agents 
suitable for cleaning, &c.” —21st March, 1866. 

861. WILLIAM LOUIS WINANS, Clarges-street, London, and THOMAS WINANS, 
Baltimore, U.S., ‘Steam engines and boilers.”—23rd March, 1866. 

935. JOSEPH JULES Dereigy, Ancien Chemin de Ronde Meénilmontant, 
Boulevart Belleville, Paris, ‘‘ Lozenges, wafers, or pastiles of pasty mate- 
tials.” —2nd April, 1866. 

1167. ALFRED BORGNET, Swansea, Glamorganshire, ‘‘ Smelting or treating 
zinc, &c.”—25th April, 1866. 

- WILLIAM CLARK, Chancery-lane, London, ‘Steam pumps.”—22nd 

larch, 1866. 

815. HENRY BERNOULLI BARLOW, Manchester, “ Spinning and doubling.” — 

20th March, 1866 


859. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Transforming 
scraps or cuttings of Bessemer steel, and other scraps or cuttings of iron, 
&c., into ingots of cast steel.” —23rd March, 1866, 

907. THOwAS STOREY, Lancaster, and WILLIAM VIRGO WILSON, East Lon- 
don Chemical Works, Mile-end, London, ‘‘ Leather cloths.”—29/h March, 


1866. 
868. JAMES ERSkINB, Newton Stewart, Wigton, N.B., Cartridge for breech- 
loading guns.”—23rd March, 1866, 


Patents on which the Stamp Duty of £100 has been Paid. 
i 4 ee Willow-terrace, Islington, London, ‘“ Tumbler 


m4. Tomas Mymas, Brighton, Sussex, “ Meters for measuring water, gas, 

Nites larch, 1862. 

752. WILLIAM TonGuUE, Bradford, Yorkshire, ‘‘ Preparing, heckling, dress- 
ing, and combing flax, hem: 18th March, 1862. 

836. Robert Bosy, Bury St. Bamunds, Suffolk, ‘‘ Hay-making machines.” 
26th March, 1862 


a1. Was Lous Winans, Brighton, Sussex; ‘A new ori improved mode 
moun’ manoouvring ordnance fortifications.” 
wea March, 1862. ‘a 
. ROBERT WILSON, P; Manchester, “ Hydraulic presses,”— 
ined oe ee Ree " 











an ig 4 

3581. GEORGE BERNHARDT, Radcliffe, L hi «impr 
arrang its and app for regulating and economising the supply of 
gas in mills and manufactories.” ’ 

3596, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in sad irons, and in the means for heating the 
same.”—A communication from Sherman Minor Johnson, Lockport, New 
York, U.S., and Malcolm Clark Turner and Robert Turner, New York, 
U 








58. 

3597. DAvip VoGL, Basinghall-street, London, “‘ An improvement in the 
means of fastening scarfs, neckties, and cravats.”—A communication 
Albert Schmidt, Rue Paul-Lelong, Paris.—25th November, 1868. is 

3633. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-hill, London, “Im- 
provements in dyeing and printing.” —28th November, | as 

3664. JOHN TIDMARSH, Twickenham, Middl “ Improv in appa- 
ratus for clipping or shearing horses and other animals.”—2nd ‘December 

868, 








3675. DANIEL DorRiTY, Ile Lacroix, Rouen, France, ‘‘ Improvements in 
mechanical means for locking printers’ formes, as,wellfas for mounting or 
fitting pieces on the beds or tables of planing machines, and for other 
cognate purposes.” —3rd , 1868. 

3707. ALFRED VINCENT NEWTON, Chancery-lane, London, “‘ Improved appa- 
ratus for treating flour.”—A communication from John Lange, Neumuhlen, 
near Kiel, Prussia.—5th December, 1868. 

3715. ARISTIDE BALTHAZARD BERARD, Avenue Montaigne, Paris, ‘“ Im- 
provements in the processes and apparatus for manufacturing, collecting, 
and purifying gas for heating and other purpeses.”—7th December, 1868. 

3745. WILLIAM BAINES, Railway Plant Works, Soho, Smethwick, Stafford- 
shire, ‘‘ Improvements in apparatus for signalling and working the switches 
on railways, and for signalling in railway trains.” —8th December, 1868. 

3766. JOHN PIcKES, EDWAkD RAMSBOTTOM, SAMUEL HAGGAS, SAMUEL 
FouLDS, and JOSEPH SHACKLETON, Bingley, Yorkshire, and WILLIAM 
BERRY, Bradford, Yorkshire, “Improvements in spinning and twisting 
frames.”’—1 1th December, 1868. : 

3789. JOHN Hinz, Cockermouth, Cumberland, ‘Improvements in apparatus 
for cutting or dressing millstones.” —12th December, 1868. 

3829. JAMES WORRALL, Manchester, and JOHN KERSHAW, Wadsworth, 
Halifax, Yorkshire, ‘‘ Improvements in drying stoves, and in machinery to 
be used therewith.” 

3830, THOMAS AVELING, Rochester, Kent, “An improved arrangement of 
machinery to be employed in steam cultivation.” —16t December, 1868. 
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#8 po sere will be forwarded by esd from the Patent-office on 
receipt of the amount of price —o. s exceeding 5s. must be re- 
mitted by Post-office Order, le payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, 
ampton buildings, Chancery-lane, London. 
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THE ENGINEER. 





pump the vacuum is made 
same time that it allows a quantity 
similar quantity to pass off or escape by another. 

2580. J. LanpLess, Manchester, “ Boilers.” —Dated 18th August, 1868. 

This invention consists in the construction of a damper or screen com posed 
of wire perforated plates, made of earthenware or fire-proof material, placed in 
flues, by which a more thorough combustion of the gases is effected. 

2581. E. Lepcer, Peckham, “‘ Motive power.”— Dated 18th August, 1868. 
A pump is connected with the cylinder of a hydraulic ram by a tube, so 
h d ion and el ion of a4 piston «hag cylindrical pump 
jon an in the 


2596. H. N. Warenrs, Connecticut, U.S., ‘‘ Sleam generators.”—Dated 20th 


August, 

This invention consists in heating the water which is intended to be 
pumped into the steam generator up to the boiling temperature, or nearly so, 
with the exhaust steam from the engine, and at the same time ing the 
sediment and floating impurities which it may contain. This is accomplished 
by means of a cylinder, into which the exhaust steam passes bya tube. A 
shield is fitted on the top of the cylinder for the steam to impinge against. 
Cold water is admitted by a pipe leading into the cylinder. 

2 Seem, Chancery-lane, London, ‘‘ Rotary engines.”—Dated 20th 
ugust, 5 

This invention mainly has reference to that class of rotary engines which 
employ arevolving piston made up of or c ing radial slides, and that, 
together with the main or driving shaft to which it is secured, occupy an 
eccentric position relatively to the cylinder in which the piston works, and 
consists in the employment of steam or other impelling fluid by, in, or 
through, an arrangement of ——- one within the other, first using such 
gas, Vapour, or fluid at a high pressure on a short piston leverage, and 
subsequently working the same under expansion and at a reduced pressure 
on = piston lev e. The invention also consists in a combination of 
parts an' 


- 





ai 


of the ram in 





erag 
disposition of parts for thus using the steam, whereby the piston 
itself or radial slides thereof serve without, it may be, the aid of valves, to 
control, not only the exhaust or final escape of the impelling fluid, but also 
its , after being utilised in a high-pressure form, to work expansively 
in a separate cylinder upon or in connection with one and the same piston. 
=, = W. RaMMELL, Westminster, “ Rotary engines.”— Dated 2ist August, 


1868, 

This invention consists in gradually reducing the size of the radiating 
ducts or es from the mouths outwards. This reduction is made in such 
manner that while at their junction with the central apertures, that is to say, 
at their mouths, the ducts are collectively equal in transverse area to the sum 
of the areas of the two apertures, they become gradually smaller and smalier 
in proportion as they extend outwards, and are lest where they terminate 
in their discharge outlets at the rim or periphery of the machine. 

2615. W. J. and C. A. Kessetmever, Manchester, ‘‘ Engine governors.” — 
Dated 22nd August, 1868. 

The tees connect a vessel or vessels containing a fiuid to a movable 
part of the governor; there is also another vessel or vessels containing fluid 
communicating with that or those first mentioned. As the balls rise or fall 
the fluid passes from one vessel to another until a common level is attained, 
and the balls therefore become less or more loaded. The vessels which con- 
tain the fluid have curved interior surfaces, whereby the quantity of fluid is 
in proportion to every position of the balls. 


2622, W. J. Satuurt, Leeds, “ Gravitating wheel engine." —Dated 22nd August, 


1868, 

A hollow disc is mounted upon a drum, fitted with an inner ring, in which 
a hole is made for the reception of a shaft eccentrically with the disc, and in 
the line of the horizontal axis of the same. Upon the inner end of the shaft, 
and within the disc drum, a boss is keyed, grooved diagonally, say at eight 
different points, on its face for the reception of sliding bars, to the outer ends 
of which are connected friction pulleys, which work between the periphery of 
the disc drum and the inner ring.—Wot proceeded with. 
2637. C. J. R. Jauns, Liverpool, “‘ Obtaining power.”—Dated 25th August, 

This invention consists in mechanism for using the power of water or 


vapour moving through a flexible pipe for acting as a rotary engine. The 
patentee constructs a partly cylindrical box, having two nozzles or short pipes, 





in the interior ; there are rollers of elastic caoutchouc, which at 
ual distances apart are pivotted to two parallel discs connected to each 

r by a central shaft or axis having one end passing through the centre of 

the box and the other end working on a centre, or having both ends fm meg 
through the sides of the box. These dics revolve in the interior of the box, 
so that the rollers when passing the circular periphery may be always at equal 
distances from the centre, and roll on the flexible pipe which lies between 
them and the circular periphery ; the diameters of the rollers are such that 
they He be slightly pressed when rolling on the flexible tube.—WNot pro- 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &¢, 

eae ae New Hampshire, U. 8., “ Carriage springs.”—Dated 17th, 


. . 

This invention consists in constructing right and left dies for punching out 
ears in any required form or size to be fixed on the ends of the main leaf of an 
elliptic spring preparatory to welding, which greatly facilitates the making of 
heads to the same. 


2577. i 8. Starnes, Ratcliffe, Middlesex, ‘‘ Ships’ lamps.”— Dated 18th August, 


1868. 

According to this invention the circular form of the lamp is divided into 
oe parts, any one or two of which can be obscured at will by a 
shutter. 

2597. P. Ropertson, Mincing-lane, ‘‘ Brakes.” — Dated 20th August, 1868. 

The patentee connects to any break by a flexible tube a vessel containing 
dried sand, so that the sand may be admitted through an aperture in the 
brake to act upon the wheel.— Not proceeded with. 

2621. W. ag ea Chancery-lane, “‘ Uniting railway rails."—Dated 22nd 


August, 1868. 

This consists in applying springs or yielding substances to fresh bars of 
railway rails, to compensate for the expansion and contraction of the rails, 
and at the same time to absorb all the vibration occasioned by the wheels of 
a passing train. 

— —— and C. Martin, Sheffield, “ Ship's plating.”—Dated 25th 
ugust, 5 

Iron of any of the ordinary English brands are employed, refined or non- 
refined, siliceous iron is taken and combined with titanic iron obtained from 
titaniferous ores, such for instance as ilmenite in the puddling furnace, and 
afterwards piled in the ordinary manner until the necessary degree of fibrous 
structure is produced, the plates being rolled in the usual manner. 


Class 3.—FABRICS. 
Including Machinery and Mechanical oa connected with 
5 i a Manufacturing, Dyeing, inting, and Dressing 


on, E. Newton, Chancery-lane, “ Combing silk.” —Dated 15th August, 


The object of this is to discharge or take off from the combs or cards of 
combing machinery the fibrous material in a perfectly progressive and uniform 
manner, The combs or cards are secured to an endless chain, strap, or apron, 
and are placed in an inclined position. They are provided at each end with 
bowls or anti-friction wheels, which come into contact with curved guides or 

proceeded with 


2570. C. J., W., A. and F, Stmrson, Preston, ‘Drying yarns.”—Dated 17th 
August, 1868. 

This consists in placing an extra drying cylinder either above, below, or 
between troughs, so that the yarn, after it leaves the first trough, may be 
dried or partially dried by g round the drying cylinder before it enters 
the second ay » where it receives an additional coat of size. From this 
second trough the yarn round the second drying cylinder, situate at the 
enc of the machine, and on leaving this cylinder it is guided by means of 

2 rollers ove. arevolving fan. 


| 2555. C. Monn and S.E. Situ, Birmingham, “ Wire guards.”—Dated 15th 





— W. H. Davzy, Caledonian-road, “ Drying linen.”—Dated 19th August, 


868. 

According to this invention the apparatus is composed of two steam chests 
in a horizontal position one above the other, on a suitable framing, | 
between the steam chests, for the 
chain or apron, passing over a drum, upon which is placed the 
substances to be dried. — Not proceeded with. | 

Cheapside, “‘ Preparing silk.”—Dated 20th August, 1848. 

The thread from the swifts or bobbins are wound into balls with a hollow 
centre in such a way that the inside end of the thread may be drawn out with | 
ae gap freedom until the whole of the thread in the ball is used. 

his ball is placed in a box of cardboard, paper, or other suitable material, 

wherein it is secured in such a manner as to remain without any fastening. 

In the front or one side of the box is fitted an eyelet or perforation, through 

which the thread may run freely without being injured by friction. 


a. 5, Weeeme and J. Houpine, Lancaster, “ Looms.”—Dated 2ind 
l 


The First part of this invention relating to the healds consists in knitting 
them in fine wire and yarn, the top belng composed of wire and the bottom of 
yarn; also in making the bottom or top heald stave, or both of them, square 
or other suitable form, to one side of which the knitted of the heald is 
secured. The Second part relates to temples, and consists, first, in using but 
one roller of larger diameter than usual, the periphery of which is provided 
with metal pins for holding the cloth. The roller forms a loose boss, which, 
as the cloth passes over it, freely revolves upon a fixed pin retained in the 
box or under portion of the temple. The cap of the temple being formed 
adjustable, is so arranged that it can be lowered so as to cause the cloth to 
press well upon and nearly embrace the upper half of the loose boss; or it may 
be raised and secured so as only lightly to press thereupon. 
2623. W. Cuoriton, Manchester, “‘ Heald .”"—Dated 24th August, 1868. 
The beams supporting the unsized or untreated warps are placed in 
separate bearings secured to or forming part of the framing at the delivery end 
of the machine, or at that end where the unprepared warps are first placed on 
the tape leg or slashing machine, or in the ordi ent hitherto 
employed. These beams are prevented from revolving too freely by means of 
springs or weights attached to their bosses—each one separately—by which 
means each beam or roller revolves and delivers its yarn ind ently of 
the rest, the effect of which is thateach beam completés the delivery of its 
yarn at various times. " 


i 





Class 4.—AGRICULTURE: 
Including Agricultural “—. y+ eee Implements, Flour 
, a 


2567. J. H. Jouxson, Lincoln’s-inn, London, “ Cleaning grain.”—Dated 17th 
August, 1868. 

A smut machine is provided with two stationary vertical hollow cylinders 

ed concentrically, in the inner one of which revolves a set of scouring 

aters attached to a vertical shaft; the shaft carries near its upper end a 
revolving suction-fan working in a chamber situate above the two cylinders 

fi id, and i g therewith by a central mouth or opening. This 
chamber is provided with a discharge spout at its circumference for the 
discharge of the currents of air produced by the fan, along with the impuri- 
ties removed from the grain by the scouring beaters. On rotating the main 
vertical shaft a central draught of air from the bottom of the stationary 
cylinders is forced or drawn upwards through the inner casing or cylinder 
enclosing the scouring beaters, and also between the casing and the outer 
casing or cylinder of the machine or mill. Both these upward currents of air 
unite in the chamber containing the fan above referred to, entering by the 
centra)] mouth or opening in the bottom of such chamber, and passing out by 
the lateral spout or mouth. 
2605. J. H. Jounson, Lincoln's-inn, London, “‘ Flour mills.""—Dated 2\st 

August, 1868. 

A pipe leads from the closed casing of the millstones downwards to an 
exhausting fan; the flour and meal are immediately blown up a vertical pipe 
into a hopper, the top of which is covered by a frame of gauze. The air escapes 
through the gauze whilst the flour and meal is deposited in the hopper, and 
descends thence by the discharge spout into the bolt.— Not proceeded with. 





2626. A. F. Eckuarpt, Hamburgh, “ Manuring grain.”—Dated 24th August, 
1868. 
This invention consists in manuring and covering seeds and roots with a 
covering or case insoluble in water; the manure is thus retained in contact 
with the seeds or roots during the growth of the plant. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
7, : Deane, London Bridge, London, *‘ Cooking stove.” —Dated 19th August, 
868. 
Pw patentee does not describe any construction of stove.—WNot proceeded 
2612. J. Tatt, Southwark, London, “‘ Building walls.”"—Dated 21st August, 


The object of this invention is to dispense with angle or corner pieces, and 
also with the upright parting pieces, to which the long panels of the apparatus 
are attached, and also to simplify the fastenings, whereby the several parts of 
ane are connected together, and further to construct the panels in 
such a manner that they may be lengthened or shortened as may be required 








to suit ci This is plished by fixing the panels by means of 
bolts passing through tubes ; the corners are posed of plates f: d tothe 
panels in a similar manner. 


August, 1868. 

The patentees employ moulds of any suitable description, in or across which 
the wires are laid, and molten metal to form the bar or other connection is 
then run into the mould, upon and around the wires, thus securing the wires 
within the casting. —Not proceeded with. 

2594. J. Sawyer, New North-road, ‘‘ Sashes.” - Dated 20th August, 1868, 

Window sashes are constructed with rebated joints at the part where two 
sashes meet together when shut for the purposes of better excluding the air, 
rain, and wind. The window sashes have metal plates with teeth or cogs on 
one side thereof, or formed with indentations or slots, forming racks. These 
racks are of the same length as the height of the sashes, and are letinto grooves, 
or rebated in the sides or edges thereof flush therewith, or they may form 
jections thereout for the purpose of hanging or suspending the window 
sashes. 

2573. J. Puriuires, South He ** Stoves." —Dated 17th om. 1868, 

Av cording to this invention a cylindrical valve or damper in the flue is 
worked by a knob screwed into a rod‘attached to the valve; this is moved up 
and down in a vertical slot in the top front of the stove. The flue communi- 
cates at bottom with a passage leading from the back of the ashpit. The 
space under the fire box is closed in part by a door or casing having a regu- 
lator fitted thereto for admitting air when necessary.—Not proceeded with. 
2569. W. Consitt, Rotherham, *‘ Stove decorating.”—Dated \7th August, 1868. 

This invention consists in the employment of p'ates of steel or other metal 
having ornamental designs etched thereon for stoves, tenders, &c. 


oor a Ciarx, Chancery-lane, London “ Breech-loaders."—Dated 25th 


This invention consists of a short tube made to lift out of its place, in the 


[ae Sea, Seo caaes cae Gee lowered into position so as to close the 
2542. W. Suaen, Bedford-row, London, “ Explosive compound.”—Dated 14th 


August, 1868, 

The patentee combines with the explosive substance called wood gunpowder, 
the substance known as nitroglycerine. The compound mixture is advanta- 
geously formed by mixing from ten to sixty pounds weight of nitroglycerine 
with 100 pounds of wood gunpowder, but the amount of nitroglycerine will be 
varied according to the purpose for which the explosive compound is re- 
quired. 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; , Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

2602. T. Haiau, Liverpool, ‘‘ Cooling liquids.”— Dated 21st August, 1863. 

The patentee takes any number of pipes covered externally with a coating 
of tin, and sweated together in line parallel toeach other. Each end of these 
tubes are fitted into a metal casting, which is of a square or other analogous 
form. These castings form hollow boxes or chambers, into which the ends o! 
the pipes open, the same being divided by transverse diaphragms, so ged 
that the water or other cooling liquid, being at the lower end of the first 
chamber, will pass through the lower pipe or tube, and thence into the 
chamber in the casting at the opposite end of the tube, inte which the Jower 
and next tube immediately above opens, so that the water may return through 
the second pipe, in an opposite direction, into a chamber in the first-named 
casting, and so on through the series of pipes. 

— > H. Bazsenr, Southampton, “ Preserving meat.”—Dated 22nd August, 





The patentee constructs a flexible air-tight bag or receptacle, and in this 
he places the meat to be preserved. The bag is placed in a box or case 
having open trays or perforated partitions therein.— Not proceeded with. 

2635. R. Covucuman, Nobdle-sireet, London, “ Dress buttons."—Dated 25th 
August, 1868. 

This invention consists in forming the front part of a bottom stud or other 

similar dress fastening of oval or oblong form.— Not proceeded with. 





Class 8.-CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

= > Newson, Leeds, ‘* Disinfecting apparatus.”—Dated 14th August 

1863. 

The patentee uses a double chest or box, rectangular in shape, and mounted 
upon supports. Across the top of the box are ranged, resting on a suitable 
framework, a series of adjustable iron bars, upon which rest the articles to be 
disinfected, when such articles consist of clothing or articles of alike nature. 
When flocks, feathers, bedding, or smal] articles are to be disinfected, perfo- 
rated iron trays or shelves, resting on the aforesaid framework, are used to 
hold the same. Underneath the plate which forms the bottom of the box 
means may be arranged of producing dry heat expeditiously. 

2545. J. B. Taompson, Horton, Bucks, ** Coating iron and steel.” —Dated 14th 

August, 1868. 

This invention consists in purifying the baser metals previous to coating 
them with an adhering covering of silver, gold, or copper. This purification 
in the case of steel iron and cast iron is effected by means of nascent hydrogen 
in an alkaline solution. For obtaining the hydrogen in the nascent state the 
patentee prefers a solution of hydrated oxide of sodium of from two pounds to 
four pounds to the gallon of water. To the solution may be added a small 
quantity of any of the compound cyanide salts which will not decompose 
readily under the action of a Daniel's battery of three cells; this will improve 
the solution, but it is not absolutely necessary. This solution is put into a vat 
of iron, to which the positive pole of a battery is attached. 

2558, a B. Esrent, Jamaica, “ Extracting molasses."—Dated 15th August, 

1 \e 


The sugar to be operated on is placed upon a surface of wire gauze or other 
open material forming the bottom of a chamber, which when the sugar has 
been introduced is closed air-tight by a cover. Beneath this chamber there 
is a space in which a vacuum is produced by any means, and then the air 
enclosed in the upper chamber over the sugar forces its way downwards 
through the sugar into the vacuum space, and in so doing carries with it the 
moisture from the sugar. 


2588. F. Brasy, Camberwell, “Treating sulphate of iron.”—Dated 19th 
August, 1568. 

According to the First method the patentee adds ammonia, derived from any 
source, to the waste product above mentioned until plete d positi 
takes place, by blowing air through a solution of ammonia, and then con- 
ducting the blast loaded with the volatile alkali through the solution to be 
decomposed, The result of this decomposition are oxide of iron, which falls 
and must be washed and dried at a low red heat for commercial uses, and 
su'phate of ammonia, which must be filtered, boiled down, and crystallised. 
Secondly, he adds carbonate of ammonia, or blows carbonic acid and am- 
moniacal gases through the crude solution of sulphate of iron. The results 
of decomposition in this case are carbonate of iron and sulphate of am- 
monia. Thirdly, he neutralises the crude solution of sulphate of iron by 
adding thereto scrap iron or finely powdered oxide of iron, and boiling or 
digesting the same at a low temperature ; the solution is mixed with a soluble 
salt of baryta, lime, or lead, whereby useful results are obtained, the sulphate 
being precipitated, and the salt of iron, as the chloride acetate or other com- 
pound remaining in solution. 


2589. _ CuarKk, Chancery-lane, “ Tanning leather.”"—Dated 19th August, 
1863 


This invention consists in a combination of catechu or cutch, with common 
ley in various proportions. This mixture may be used alone or with a colour- 
ing matter, such as alum, and with salt or other material that will serve to 
plump the leather if so desired. 

2560. A. Smita, Glasgow, “ Sugar.”"—Dated 17th August, 1868. 

This relates to the manufacture of sugar in improved modes, and by means 
of general g or combinations of app performing the same. 
The apparatus comprises a number of rectangular vessels or pans set on two 
straight walls, and with the fire gases from one or more furnaces at one end 

assing lengthwise under and heatingthem. The bottoms of the pans are 
formed with corrugations to increase the heating surface. A channel is 
formed across the ends of the corrugations in order to completely drain or 
empty the corrugations when required. 
2562. B. Huwr, Lincoln's-inn, “ Decomposing sulphureis of iron.”—Dated lith 
August, 1868. 

A cylinder is provided with movable covers at each end, and placed hori- 

zontally on a furnace of suitable construction, by which it is heated to, say 








| about one half of its length. This cylinder communicates with a pump by 


which air may be forced in, to a pressure of say from two to four atmospheres, 
or when so required it may be connected with an ordinary boiler for the intro- 
duction of steam at the same pressure. The top of the cylinder is provided 





2585. J. Newmann, Bedford-square, “‘ Gas apparatus.” —Dated 19th August, 
1868. 


This invention consists in adapting a retort to domestic or kitchen stoves; 
besides the retort there are a gas washer and purifier, with a receptacle to re- 
ceive the coal-tar in combination with a gas holder fitted in the ordinary | 
manner in a water tank.— Not proceeded with. 

2630. W. H. Toorn, Greenwich, “ Bricks, dc.”"—Dated 24th August , 1863. 

According to this invention the patentee employs gravel, broken stone, or 
other hard material containing a proportion of iron; this is wetted with a 
solution of soda or other alkali, together with a small quantity of sal-ammo- 
niac. The addition of a little sulphur in powder will quicken the setting of 
the ingredients, as it will act on the iron and will develope heat. When well 
mixed the ingredients may be ded and pressed.—Not with. 
2636. B. ScuoLeriEexp, Leeds, “ Brick machinery.” —Dated 26th August, 1868. 

This invention consists, First, in a circular disc in which are a series of 
moulds or recesses of suitable form, for the clay or plastic material to be 
moulded in. This disc is mounted horizontally upon a of friction 
rollers, and is capable of rotating on a central pillar, fixed upon a suitable 
bedplate. To the outer edge of the disc on the top side is fixed a rim or 





flan, ecting upward, which, with the disc, forms a hopper to receive the 
supply of clay; and to the underside or to the edge of the disc is formed or 
attached a toothed wheel, in which a pinion gears to give motion thereto. 





One or more rollers are mounted on arm: af x24 to the villar above the disc, 
to which rollers, by preference, an intermitient sotary motion is given by a spur 


with valves of the section and charge required to maintain the pressure within 

and to give issue to the products of the reaction and to the surplus air or 

steam. 

2578. P. R. and W. Honae, Adelphi, “ Pigments.” —Dated \8th August, 1863. 
For one form of pigment the patentees take a yellow, brown, or red ochre, 


| oxides, or protoxides, or sesquioxides of iron, or any of the aluminous earths 


wherein iron forms a portion of the compound, whether it be a chromate, oxide, 
protoxide, peroxide, sesquioxide, carbonate, sulphite, or sulphate of iron, 
and grind them to an impalpable powder; they are then washed and slopped 
in a vessel of any size required for the quantity. In another vessel of like 
kind they wash and slop highly carbonised peat, so as to deprive it of fibre 
and earthy matter. When both these slops are complete they are mixed 
together in an iron vessel with a fire underneath, at the same time a motion is 
kept up in the slopped material to prevent the heavier material separating 
from the lighter, and to ensure’a proper commingling of the two materials; the 
fire and the motion are kept up until the aqueous matter is nearly evaporated, 
when the slopped materials get to a consistency that separation is impossible. 
The material so compounded is dried on a kiln or any other suitable place. 
It is then placed into a close retort either of clay or iron, and kept perfectly 
free from air, as the admission of oxygen would prevent the iron compound in 
the material from taking up the carbon. A fire is placed under the retort for 
ite space of an hour or more at ared heat, when the whole material is co..- 
Ve cted into a black pigment, 
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SS 
‘. asew, Commerctal-road, “ Purifying gas.”—Dated 20th August, | hole, such board is at a convenient slope from the form of the | 2488. H. Duns, “ crane.” —Dated 1963, - 
“a fi iaide sini aaa hinge hs travelled hpogh uch ages nto ove he sake a rome So 
k ! er, | is con I 5 anar-| ora C @F steam 
ost bie eeend i oles with it sulph acid compewet row table, and two together a table of a useful | jib crane - the ruction. and. 
gravity of Leteer 5506 ie ies Bo ae <= part of sidenor bo breadth 2 pons py L wy 2 poem ‘crane locomotive 
parts ie 10) matter . , ‘parts 
tobe argc dried before the acid Sess ane bo taken uot to | 9°0, SC Genes, ChemapMah Sedihn, Teepe BeSee hapa, _— x a supply valve and link motion of the 
burn oF char i ai to be used in an ‘The ores are first ground and intimately mixed with seultable proportion of | °7#2° through its axial pillar, in combined steam crane end locomotive engine, 
purifying box apart from boxes, and the gas should pass | iron pyrites,. This mixture is by superheated steam in a rotary cylinder. | 2489. F, Watton, Staines, ** coment.” Dated 8th August, 1868. 
through it first after Us Inarte the purabbes, so thet cay eee eet The heated or roasted then amalgamated by a simple process of tri- ‘into am open pan, heated by steam ar fire, 
Pome: lene tata the gas, is arrested a8 it passes through it, | turation with 0 guitable ion of mercury, bet eithont tie sdticion of oe When fo desed bo ods Gor, 
forming sulphate’ ammonia. Te-agents. apparatus consists trough, w castor The: uatil 
.”—Dated 20th August, 1868. mi ; pg which may be ‘oy the liquidity 


2600. H. 0, Eveekt, St. Helen's, “* 
Casco fuel ts\paseed SS or conduits, which ean be heated so as 
to heat the gaseotis fiel, bof Pome scion Ronee or oe gee Beene . ro 
©. atmospheri¢ com or ’ 
oa en be .o . The air and gases are introduced 
to the furfiace either at atmospheric pressure, or ata higher than 
that of the atmosphere, by means of fans or other blowing apparatus, 
pipes or conduits are provided wit! 
the quantity of gases or vapours, and the tem: 
By the combustion of 
intense heat is —- the combustion being verberatory 
furnace ‘in which the copper ore to be smelted is contained. The vapours 
and gases from the sme! furnace descend into a covered space containing 
a layer or layers of peroxide of iron in the state of bog iron ore or bog ochre, 
or in any other convenient form, together with baryta or other absorbent sub- 
stance, according to the nature of the gases and vapours given off by the 
furnace. 
2647. A. E. Borcew, Seething-lane, London, “Decomposing fatty bodies.”— 
Dated 15th August, 1868. - 

According to this invention the fatty substances are melted and treated 
mechanically with sulphuric acid of (6 deg. to 68 deg. Baumé, more or less, 
after which they are boiled with water, by which the oxide of glycerl is sepa- 
rated therefrom in a hydrated form, as glycerl water or sulphate of glycerl.— 
Not proceeded with, 





Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, the Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 
2547. J. Mactnrosn, Hegent's Park, London, ‘ Telegraph lines.”—Dated 15th 
August, 1868, 

This’ invention consists in dividing long submarine lines into sections 
united by relays, in conjunction with Jocal batteries or induction coils, or 
siraply by induction coils; these being enclosed within air and water-tight 
vesse’s submerged together, and in conjunction with the cable at the bottom 
of the sea, the object being to obtain signals through Jong submarine tele- 
graph lines with greater rapidity than heretofore, or, the speed being the 
same, with a reduction in the weight of materials in the core of the cable. 
The local battery or electromotor, sending forward a fresh current by the 
action of the relay, may consist of any voltaic battery of suitable construction, 
devised to remain in constant action for a considerable period of time, which, 
together with the relay, are enclosed with the air and water-tight vessel, 
which is furnished with earth contacts and stuffing-boxes, through which 
latter the two ends of the cable pass, and are hermetically sealed. When 
induction coils alone are used the cable is enlarged at the point of connection 
sufficiently to envelope the coil, which is submerged with the cable to the 
bottom. 

2571. A. ALBIni and J. Vacuicta, Broad-street, Lcndon, “ Electro-magnets.’ 
—Dated 17th August, 1868. 

The patentees connect the negative end of one coil with the negative end of 
the adjoining coil, and the positive of the one coil with the positive end of 
the other, by which means the current from one end of the battery enters both 
coils simultaneously, and leaves them also simultaneous’ y.—Not proceeded with. 
2576. D. G. FirzGeraxp, Battersea, ‘‘ Voltaic battery.’’—Dated 18th August 





1 oO , 
This invention consists in the insulation of a signalling current by means of 
good ccnductors of electricity —metals ll lytes—s ged as to 
generate an electromotive force, which opposes the escape of the signalling 
current when the latter is tr itted in a particular direction.—Not proceeded 
with. 








Class 10.—-MISCELLANEOUS. 
Including all patents not fownd under the preceding heads, 


2423. M. Samugtson, Hall, “‘ Hydraulic'boves.” —Dated August Ist, 1*68. 

This invention relates to improvements in hydraulic press boxes such es are 
in ordinary use in oil mil's, ‘and consists in the employment of wrought iron 
or steel in combination with ‘cast iron for the purpose of strengthening the 
same.—Not proceeded with. 

2424. M. Wrtxtws and J. Crank, Paddington, “ Boiler and furnaces.” — Dated 
1st August, 186%. 

The patentees form the boiler of a number of plates or sheets of metal joined 
two-and-two round their edges, either by rivets or welding. Through these 
plates holes are drilled about eight inches apart, ferules or distance pieces are 
placed between each pair of plates to secure an uniform distance between them. 
The plates are arranged vertically, side by side, with corresponding ferales 
or distance pieces between each pair; they are bound together by binding bolts 
passing through the centre of the ferules and embracing the outside plates of 
the series. Water to supply the evaporation of the several cells is conducted 
along the centres of the ferules from a larger division, or cell, at each side of 
the boiler, and passes by holes in the ferules to the several cells. In like 
manner the steam is conducted to a steam chest or chamber, which may 
either be on the side or top of the boiler. The ferules are made considerably 
larger than the diameter of the binding bolts, so that the water and steam may 
have free passage around the bolts, but where a passage for water or steam is 
not required the ferules are just as large as to allow the binding bolts to pass 
through their centres, and prevent the plates collapsing when the bolts are 
screwed tight. 

2425. A. ARNOLD, Birminghan, ‘‘ Button fastener.’’—Dated \st August, 1868. 

‘This invention consists in forming the one part of the fastening termed the 
back yortion with a socket or section'of a tube secured to or upon a plate of 
suitable form. The second part or fastening piece consists of a shank secured 
to or upon a plate or stud, or to a portion of the article, and it is formed with 
a ball shaped end, and is also’split up from its bottom or ball shaped end 
towards the top or head, so as to act as a spring, and pass into the socket or 
tube upon the back plate—thus effecting the fastening of the two parts or ends 
of the article required to be secured. To free or disconnect the two parts it is 
merely requisite to pull each end with aslight degree of force, which will 
cause the split shank to slide out of the socket or tube.—Not proceeded with. 
2426.'C. Geo6Hrcan, Dublin, “ Water "Dated \st August, 1863. 

The object of this invention is'to admit water or other fluids into cisterns 
or reservoirs in Duildings at high ‘pressure, and ‘m it all ‘times ata fixed 
level, so that as soon as the water is drawn off by any outlet ‘fromthe resetvoit it 
refils itself, the cock closing at the ordinary standing level in the cistern. Inside 
the cistern is fixed an inverted air vessel, with an open bottom, fixed below the 
surface of the water at standing level, having an aperture at the top connected 
with an air tube, of small bere, carried down to the top of a closed vessel, 
having an ure at the top and bottom only; the air pipe being attached 
securely to the upper aperture, and the bottom aperture being united to a vessel 
in a similar manner; this vessel has an open top in which water is allowed to 
stand at a fixed level until acted upon by the condensed air. 
et ©. Rostnson, Glasgow, “‘ Dredging mathine.”—Dated August Vt, 

1868. 


A ding to this i the operdtion of dredging is performed by a 
spiral or helical cutter placed in a cylinder, both of them revolving ‘together. 
A tube is ¢Onnected to the cylinder through which the material ascends up 
out of the Water. The a. with the helical cutter is plaved in a floating 
vessel in ah inclined position as in the common dredger. and an 
engine. The action of the helice on the fluid material is to force it upwatds 
through thetube, but in order to-ensure its ascent out of the water to any de- 
sired height screw propellers are made to rotate within the tube, or ‘the air in 
exhausted by any of the usual modes. The helical cutter or instrument thus 
constructed and placed is drawn or urged against the bottom by a forward 
motion given fo the vessel in the usual way. 


2434. 'G.'T. Bousrietp, Brizton, “ Binding skirts.” —Dated \st August, 1868. 

This invention relates to the binding of ladies’ dresses, and consists of a 
binding material presents an edge of india-rubber or other flexible mate- 
rial impervious to water below the edge of the skirt to protect the same from 
wear by contact‘with the floor or ground. 

2438. T, Wamp, Leeds, “ School desks.” —Dated 3rd August, 1868. 

This invention relates to the upper part of the desk which fo genevaly used 
for writing or supporting a book, and which is ayy Ome to an ht 
piece of wood connecting the same with the form ‘or upon wh the 
Instead of fi: such upper part of the desk 
patentee fixes same on hinges, so that the 





person using the desk s 


together ight position'as a back to the 
seat, in which case the s! will be seated in the contrary direction to that 
he would take when writing. The hinges employed are of a peculiar form, so 
that the centfe of motion or the pest on which the Jever turns is paced at a 


. distance of Sin. from the face of the hinge affixed to the board, and the two 


portidns forming the hinge are cut in a circular 80 as to permit of two 
portions convenient for affixing stops to, to be in juxtaposition in each re- 
quired position of the hinge. A pin is passed through one Fe the hinge 
and engages in three holes in the other part of the pings, so p ageayrtes 5 mn 
is engaged in the first hole the board affixed to the -hinge is in a position 
nearly upright, 0 as to form a convenient back to a bench when in the second 








remaining operations 

the distillation of the mercury, the fusion of the precious metals, 

and the treatment of the residuums, which are conducted as usual. 

ae q Jaa and W. Naar, Bayswater, London, “ Mattresses.” —Dated 4th 
ugust, 1%68. 

The upper surface of spring mattresses is so made as to set the head of the 
mattress higher than the foot. To this end the mattress is made with a base 
frame connected together by springs. To the ends of the frames 

~ body yin for dra’ the frames together, so that the foot of 
the mattress may be depressed, and the head elevated at pleasure.—Wot pro- 
c0eeded with. 


consists in making the table adjustable to suit various sized 

lasts. In fitting the whole of the sewing a above the table, and 

actuating the same by means of a treadle, a pceu!iar arrangement of mechanism 

is employed for working the needle, and a lamp for heating the thread on its 
way to the needle 

2449. F. W. Kitson, and P. Cuauas, Leeds, “ Friction clutches.”—Dated 4th 
August, 186%. 

This invention consists in forming one of the discs hollow, and fitting 
plungers or pistons through the face plate ; the pistons are connected with a 
plate on the outside of the disc, on being applied the pistons are 
forced outwards, and the plate bears.against the moving disc with sufficient 
force to compell it to follow its course. The water from hydraulic pump, 
when water is used, is supplied to the main shaft, which is perforated for that 
purpose, 

2452. T. R. Oswaup, Sunderland “‘ War ships.’ — Dated 5th August, 1868. 





The patentee proposes to build a low vessel with only seme four and half feet 
freeboard when all complete, which is to be made quite shot proof. On the deck 
of this vessel, for half its length amidships, and three-fourths its beam on 
deck, an oblong battery is erected ; the remaining space on deck is also bomb | 
proof, whose sides and ends lay at an angle of 45 deg., or thereabouts, more or | 
less, and whose top is circular; this battery stands some 9ft. above the deck, | 
and is pierced at the two sides and ends for the largest size of guns. ‘This | 
battery is enclosed in a light but watertight spar deck, wherein the officers and | 

with. 


crew have their accommodation. — Not proceeded 
2453. A.V. Newr wn, Chancery-lane, London, “ Iron and steel.”—Dated 5th 
August, 1868, 
The First part of this invention consists in the use of a flux composed of | 
ig and salt (chloride of sodium), in a moist or wet state, with 
limestone. or shells, such fiux being introduced into the furnace during and 
after the fusion of the metal in order to decarbonise it and to cause the expul- | 
sion and carrying off of silicon, sulphur, phosphorus, and other impurities, and 
bring the iron to such a state that on its being simply cast into moulds it will | 
have the character of cast steel without further manipulation, and may when | 
cast into ingot moulds be subjected to the operations of hammering and | 
rolling to reduce it to the form of bars of any required shape for the manufac- 
ture of tools or other articles requiring hardness and temper. 


2456. H. Courcuman, Horsham, ‘‘ Boot cleaner.”—Dated 6th August, 1868. 
This invention consists in constructing rotary brushes in the following ; 
manner: A circular concave brush, the surface of which is formed round or | 
concave at bottom, widening out to a certain point from which the brush sur- | 
face again contracts; towards the rim of the brush, it being made to extend | 
partially or completely over such rim. By this form of brush the boot is | 
effectually acted upon in all parts; as the sole being made to fit into the widest 
point of the side surfaces, the front of tlre upper leather is cleaned by the 
concave bottom brush surface, white the sides of the boot are acted upon by 
the contracted side brush surfaces. 
2458. M. Benson, Manchester-square, Lon don, “ Indicators.and valves.”"— Dated 
€th August, 1868. 

This invention relates to an attachment to steam boilers to serve as a safety 
valve and give warning of a deficiency of water in the boiler; the valve is 
made large enough to provide it with an elbow chamber for attaching 
tubing ; one of the tubes is attached to the chamber at the under part of the 
valve, and its end extends down through the valve pipe or dome into the 
boiler, and a little below the proper level of the water. Another tube is 
horizontally attached to the side of the valve in the chamber and on the out- 
side of the boiler, which communicates with the one before described. The 
horizontal tube serves as a lever, and is bent up at its outer end, to which a 
globe or vessel for containing water is attached ; the water in the globe serves 
as a weight for holding down the valve. The tap of the globe is provided with 
a cock tole t out the air when the water is forced into it from the boiler, 
which is done by the steam. 

2459. L. Price, Birmingham, “ Candlestick siides.”"—Dated 6th August, 18°8. 

This invention consists in making spring slides for candlesticks. A strip 
of iron is employed of greater length than that ardinari'y employed, the free 
side of the spring slide is made of greater length than usua]. The lower part 
of the free side is carved into anearly semicircular figure, the concave side 
of 'the curve being turned towards the other side of tue spring slide. The 
bottom of the free side of the slide being bent inwards constitutes a stop which 
prevents the too great compression of the parts.— Not proceeded with. 

2461. J. Hancraves, Durham, *‘ Iron and Steel.”— Dated 6th August, 1868. 

The patentee states that during the manufacture of steel or malleableiron by any 
of the processes in which the carbon, silicon, and other impurities are removed, 
by the action of currents of oxygen, ascending through fused castiron, such for 
instance as the Bessemer, or where the conversion is affected by passing oxygen, 
by the action of heat, and carbonaceous matter, such for example as the nitrates, 
chlorates, and manganates. I project into the converting vessel or other apparatus 
in which the cast iron is being op dy ding currents of oxygen 
or tompounds thereof, as aforeside, a current of oxygen gas, or atmospheric air, 
or other compound capable of evolving oxygen, whether the said compound of 
oxygen be in a gaseous liquid or solid condition. Instead of oxygen gas or 

tmospheric air, the afi id pound of oxygen may consist of nitrate of 
soda, or nitrate of potassa, or chlorate of soda, or chlorate of potassa, or other 
salt which yields oxygen injected upon the surface of the iron which is operated 
upon as aforesaid, by ascending currents of oxgen, is injected the said oxygen 
gas, or atmospheric air, or oxygen-yielding salt or other compound capable of 
evolving oxygen above the sutface of the iron and’slag being operated upon 
by'the ascending currents of oxygen or compounds thereof, as aforesaid, or at 
a slight depth below the surface. I prefer, however, to direct the current of 
oxygen or compound thereof, as aforesaid, downwards upon the surface of the 
metal and slag, and I further prefer that the gas, or oxygen-yielding salt shoula 
be heated previous to being injected. The temperature of the converter is 
elevated by the combustion of the evolved carbonic oxide within the con- 
verter, 
2469. C W. Cuntrs and Froves, Bristol, “‘ Safes.""—Dated 7th August, 1868. 

This frame is constructed of angle ‘iron, or metal, and provision is made for 
the reception of drill-proof rollers, Which are to cover the whole surface of the 
safe. e rollers are inserted ‘in grooved iron plates irregularly. 

2472. J. Warreneap, Manchester, ‘‘ Dandy rollers.”"— Dated,7th August, 1868. 

The body or framework of the roller is composed of pieces of wire soldered 
or brazed together in several parts, so as to form a strong skeleton frame, on 
which the wire gauze or laid work is placed. 

2473. N. Saramonw, Ludgate-hill, London, “Sewing machines.”—Dated 7th 
August, 1864. 

This invention consists in‘fitting «a curved lever to the back of the head of 
a sewing machine to operate the pressure foot, and by which the pressure foot 
can be lifted clear of the work plate. The ure foot-enters a stop which 
presses on the spiral spring. A guide wire is employed to lay a braid.in line 
with and under the needle. 
ep Bensamin, Abbey-road, London, “‘ Washing machine.”—Dated 7th 

ugust, 188. 

This‘invention consists of a hollow quadrangular star-shaped vessel provided 
‘with a covered opening, for inserting or withdrawing the clothes. By this 
arrangement the articles under operation, as ‘the chamber revolves. are pro- 

ted against'the angular cavities, and thereby cleansed independently of any 
{etermesinte stirrers or beaters hitherto in use. 

2480. L. Garpner, Neath, “* Annealing pots.”—Dated 8th Angust, 1868. 

This invention consists inthe construction and employment of annealing 

‘pots and stands of a'corrugated 


2486. W. E. Newros, Chaneeny-lane, London, “ Serews.and screw drivers.” — 
186s. 


Dated sth August, 4 

This invention consists in providing the sor¢w-head with two or more tri- 
angular notches, extend hit, and slightly dovetailed, whereby it is 
adapted to be grasped and heid firmly by two or more gripping jaws inserted in 
sockets in the end of a stock ortool. The endsof the jaws which thus operate 
are bevelled so as to form cutters, Which roam away the wood and prepare a 
countersink under the head of the screw as the head ap; hes the surface 
of the wood, with which, when the screw is fully inserted, its head lies flush, 
2487. D. Nickoxs, Manchester, “ Taps.” —Dated 8th August, 1868. 

This invention consists in -arranging and combining with the cone plug 
mechanism by which it can only be slowly rotated, namely, a worm wheel 

















upon the axis of the plug gearing, into‘a worm ona short shaft formed witha 
handle.—Not proceeded with. : 


is oe 
times; the ends of the of tin are then bent back, so as tosecure 
mime tee we mad wee nn ood 


formed on 
sliding tubes that surround fixed cyl 
spaces for the rece of molten ly A 
reciprocating longitudinal motion is given to the sliding tubes by means.of 
cross-bars to wich they are attached. —Not proceeded with. 

2496, hf W. Hucues, Porchester terrace, ‘‘ Forcing Air.” —Dated \0th August, 


1868. 

The patentee makes a turbine or fan, with two discs, one solid or close, the 
other open in the centre to admit the air. A ring is fixed round the outside 
of this opening to the disc, and revolves air-tight in the front end of the 
easing. The spindle or shaft is fixed in the centre of the solid disc, and 

sses through the in the other end of the turbine or fan, without 

ing attached to it, to an upright on which this end of the spindle which 
carries the pulley turns. —Not proceeded with. 


aaa Fauwiatu, Norwood, “ Printing surfaces.”"—Dated 10th August, 


The object of this invention is the production of metallic surfaces in relief, 
suitable for surface in an ordinary printing press, by the combined 
use of photography with a process somewhat resembling in its main features 
the known glyphographic process, for the production from engraved plates of 
other plates or blocks with the design in relief. Tue patentees first produce, 
by any of the known photographic processes, a negative on glass or any trans- 
parent substance The success of the printing process depends mainly upon 
the negatives, and every means must be taken to render them as intense and 
black as possible. The nega:ive must be capable of giving positive impres- 
sions by transmitting chemical rays of light in the well-known manner. With 
this negative a reversed image is produced on a copper or any other metal 
plate, glass or ebonite, paper, or flexible substance, according to the work it 
is required to produce. To render the surface sensitive and suitable to receive 
the photographic image, a paste is made, posed of bich of potash 
and a salt of soda or ammonia, pulverised and mixed with a solution of gum 
or organic substance which is not soluble in alcoholic mixtures. This paste is 
mixed f bich of potash, haifan ounce of hyposulphite of soda, 
and half an ounce of hydrochiorate of. i ly called sal i 
These ingredients are pulverised and dissolved by means of gentle heat, in one 
ounce of albumen, two and a-half ounces of gelatine, and two and a-half 
ounces of Nuremberger glue, or best French transparent glue, dissolved in from 
two to three pints of water. This paste is spread evenly over the metal or glass 
plate, and artificially or spontaneously dried. The plate thus prepared is then 
to be brought in contact with the negative in an ordinary photographic print- 
ing frame, and exposed to light for a short time, until the image has been 
produced. When removed from the printing frame the prepared surface is 
covered with a mixed solution of alcohol or methylated spirit with acetic 
acid, which, when applied to the bichromate surface, all the unaltered 
dichromate will be dissolved out, leaving behind a faint reversed impression, 
which is capable of being transformed into a surface in relief. 











| 2500. W. H. Hunt Liverpool, “ Baskets.”"—Dated 11th August, 1868. 


This invention consists: - First, in oarrying the arched hoop which forms 
the handle down outside the mouth frame ef the basket instead of inside; by 
this construction an increased internal space is obtained. Second, in making 
the covers of two pieces, and hinging or jointing them to the two longest 
sides, in order that the covers may be opened to the full size of the mouth of 
the basket.—Wot proceeded with. 


2501. J. Brown, South Stockton, “ Rolling tron.”"—Dated 11th August, 1868, 
This invention consists in arranging two rolls, one in advance of the other. 
The rotation of each series is in a direction opposite to that of the adjacent 
series. Thus, when each series consists of four relis, they are arranged in the 
following manner :—The first pair of rolls rotate in a direction proper to take 
the bloom, or'slab, or pile from the workman, and, after having passed through 
the rolls, to deliver it into a second pair immediately in front of the first pair, 
having rotation in the same direction, but driven at a higher or greater 
than the first pair. The bloom or slab is then returned through a third pair 
of rolls, the axes of which are in a line with the axes of the second pair, but 
which third pair retates ina direction o: jite to that in which the first and 
second pairs rotate. The bloom, pile, or slab is delivered by the third pair of 
roils to a fourth pair, Waose axes are in line with the first pair, and which 
rotates in a direction similar to that of the third pair. The slab, pile, or 
bloom having been passed through four pairs of rolls, is delivered back to the 
workman at that side of the system of rolls at which it was introduced. 


aes a SaLmon, Manchesier, “ Printing machinery.” —Dated 11th August, 


This invention consists in an invpreved 8 and bination of 
mechanism by which the cards are set in position for printing, printed, and 
delivered from-the machine, and also the type inked and the inking roller fed 
with fresh supplies of ink, all these operations being performed self-acting. The 
cards are laid in a pile ove above another, upon a table. Underneath the pile a 
small ‘‘feeder” is caused to move to-and fro, at each forward movement taking 
a card from underneath the pile and delivering it over the place where ét is 
printed. As the feeder recedes after delivering the card the forme rises and 
prints the card. When the card has been printed it is forced out by the fol- 
lowing card being pushed in, and falls into a shoot consisting of adjustable 
inclined planes, set in such a manner as to tura the card over and cause it to 
fall with the printed side uppermost. As the printed card passes oif the 
inking roller is caused to pass over the forme, giving it the necessary supply of 
ink for the next impuession, and continuing its motion comes in contact with a 
disc from which it takes up a fresh supply of imk ; the disc being eaused ito 
change its position each time, the roller passes across it so as to present.a tresh 
surface to the rolier at eavh stroke. 

2506. J. H. Jounwson, Lincoin's-ian, London, ‘‘ Permanent way.”—Dated Vith 
August, 168. 

This invention consists of a new form of rail, which is provided with asafety 
flange to prevent the wheels running off the line. Upon this new rail is applied 
a sheathing composed of steel plate, over which the rolling stock runs, and 
beneath the sheathing there is disposed a pad or cushion, the object of which 
is to deaden and neutralise the shocks to which it is subjected. The rails thus 
composed of two principal parts, and forming the movable part of the per- 
manent way, are supported on wrought iron arches, cast iron chairs, and 
sleepers connected together. 

2507. A. AncamakorP, Stockwell. Londen, “ ing in a 
Vth August, 1868. pane: deebreemarsste ce 

This invention consists of the following ten operations: —First, covering plate 
glass with a layer of gelatine; Second, drying the gelatine layer; Third, 
Preparing the gelatine layer, 4c, making it sensitive to light, and incapable 





‘of dissolving when the gutta-percha is poured on it; Fourth, exposing it to 


the light under a photographic negative or positive taken on thin paper ; Fifth, 
revealing the drawing by means of a moist surface, glue or gelatine; Sixth, 
impressing the drawing on gutta-percha ; Seventh, increasing the relie! of the 
gutta-percha, plate by hand ; Eighth, obtaining the copper matrix ; Ninth, 
obtaining the copper-plate or printing surface in relief (cliché); Tenth, in- 
creasing the relief of the copper-plate or the cliché by corroding the ground. 
2508, J. MacFaruane, Edinburgh,‘ Paper-making machines.”—Dated 11th 
August, 1868. 

This invention consists in constructing the wpper and under 
with an iron shell covered with vulcanite and india-rubber of suitable thick- 
ness, the vuleanite being fixed upon the iron shell and a covering of vul- 
canised india-rubber fixed upon er over the vulcanite, by which means a per- 
fect junction is secured. 
2514. J. Toompson, H: “* Utilising iron.” —Dated 12th August, 1868. 

The object is the utilisation of ends or heavy scraps cut'from the ends of 
rails. Thase scrap ends usually average from a foot to fifteen inches/long, 
more or less. These are treated by roling ia the mass. Lhe Jump/is first 
heated and passed between rol's. which has the effect of dividing the mass into 
as many divisional parts as. maybe suitabl y subseq king and re- 
he they are reduced down to desired sizes for solling.—Not proceeded 


2516. A. H. Henson, Westminster, “Metallic ropes.”—-Dated 12th August, 
: . 


This invention consists in employing the wire or wires for such ropes in 
their natural ungalvanised, and quently unweakened state,and providing 
them, either before or during the process of rope-making, with a protective 
coating of tape, jute, hemp, or fabric, and a preparation of ‘“‘ Hays glue,” 
carbonised oil, or some other suitable bituminous or other material or com- 
pound, that will effectually exclude moisture and grit. 

2517.:C, D. J. Senez, La waster, ‘“ Furnaces.’ —Dated \2th August, 1868, 

The patentee mixes a small quantity (say about 25 per cent, to the soda eon- 

tained in ‘the Jeys) of quicklime with the waste leys, which makes the 














Marca 26, 1869. 


231 
= 








Igoe ih ala and ly bro tee eee Vous. Chey ye —— 209f, B30. Tisaon, Dom, © Bere Unters Rete ict ema, 1088. 
a n_ | Raat sone ie teat yan ‘eect athe | Sr etn cvs ying nema niche he mecano 
i Rn nc wren cored ca | PERE RSE Gal alee ee ea el | So ape bakes oa ee ye 
a nm At eet enn tact oy rat the bottom by ¢ four staves or poles, stepping into eyes formed in it at the ein the closes again, and the haree recovers sight. to 
8 ret cover orci the gunn high af ve x beset | "ei i pen Tok Hn * Den ot 


free end of the tube is fitted with connections for attaching it to hydrants or 
standards supplying water under pressure. To the hollow axis of the drum 
suitable distribu'ing media are attached. The axis is fitted with a handle for 
winding the pipe, which runs off asthe frame is moved on again when 
required. 


2513 J. 8. Pewptesury, Bury, “ Steam pumps.” —Dated \2th August, 1868. 
Upon the sides of the valve spindle are formed inclined planes in opposite 
directions upon which springs act, small friction rollers being interposed. The 
effect of these inclined planes and springs is that the spindle must move in 
either one or other direction to the end of its stroke, and cannot stop at any in- 
termediate position A lever, by an arm on the piston rod, im 
motion to the valve spindle until the apex or the junction of the inclined planes 
beyond the point where the spring acts, and the spring then 
completes the stroke.—Not proceeded with. 


12th August, 1468. 

This invention consists, Firstly, in making acard or card frame of paper or 
other material, having an opening through it for exhibition of the picture, and 
framed with an embossed border the opening. The card or frame is 
produced simultaneously by cutting and punching the paper in a press. The 
invention further consists in a combination with automatic feeding devices for 
feeding a continuous strip of paper under the cutters and punchers in regular 
suecession, The paper is fed by a pair of rollers under a stamping press, the 
headof which has an up-and-down motion imparted to it by means of a cam 
working in a rectangular slot in the cross head, 

2530. F. Barnett, Paris, ‘* Swimming apparatus.” —Dated 18th August, 1+62, 

The patentee proposes to use what he calls ‘‘ human fins,” having the pro- 
perties of fishes’ fins, and at the same time answering the purposes of the feet of 
aquatic birds The hands of a swimmer are fitted with extensive membranes, 
which are both firm and supple, and rigid in one sense. These membranes 
are composed of india-rubber, or any other substance. of such a thickness as to 
permit them to be perfectly pliable between the fingers when desirable to close 
them and the thumb against each other. 

2533. J. Grant, Hampstead, ‘‘ Music stands.” —Dated 13th August, 1868. 

The patentee forms a right-handed screw upon a straight spindle. The 
screw has as many turns as may be convenient of a very deep thread, the 
spaces between each turn of the thread and the next being intended to receive 
one of the leaves required to be turned over, so that the number of leaves 
with which the screw can be charged at one time must necessarily depend 
upon the number of such spaces. A short projection or thumb is connected 
to the spindle, and projecting outwards from it. As the spindle is turned by a 
rod and treadle worked by the foot, the projection moves up between the 
leaves, and by continuing its motion a leaf is turned over from one side to the 
other. 

2539. A Crampton, Westminster, “ Grinding coal.”—Dated i3th August, 
1 


This invention consists in grinding coal by means of ordinary mill-stones, 
in combination with an artificiol current or blast of air between the grinding 
surfaces, produced either by a blast or by a powerful exhaust acting as an in- 
verted blast. 

2541. H. B. Brxxo, Kingsland, “‘ Laundry indigo.” — Dated \4th August, 1858. 

This invention consists in producing what the patentee calls “ indigo 
carmine,”’ ‘‘carmine blue,” and blue paper, in the following manner :-—He 
takes two and a-half pounds fine indigo, dissolvedin twelve pounds strong oil of 
vitriol. This solution, when settled, is heated ina vessel containing 20 gallons of 
and water and one pound of eow-hair. This mixture, whencold, is again heated 
and evaporated down to ‘the consistency of paste. The hair being removed, a 
thin solution of gum arabicand glycerine is added, and the mixture is allowed 
to settle. Sheets of paper may be dipped in the solution, and dried previous 
to being used.— Not proceeded with. 

2548. C. D. Awet, Chaneery-lane, ‘‘ Printing.” —Dated 15th August, 1868, 

This invention consists in first mixing one part by weight of aloesi with 
eight parts by weight of nitric acid, of 30 deg. Baumé. The mixture is 
allowed to:react either in a cold or in a heated condition, after which the pro- 
duct is saturated with slaked lime in fine powder, in the proportion of one part 
by weight of lime to four parts by weight of the extract.—Not proceeded with. 
2549. J. Fuercuer, Salford, “‘ Grinding.”"—Dated 15th August, 1863. 

This invention consists in supporting the revolving trough of mortar mills, 
or mills for grinding sand or other substances upon anti-friction rollers 
mounted on radial spokes, which rotate around the central axle of the mill, 
and in guiding the axle in a centre bearing. Another part of the invention 
consists in raising and lowering the grinding rollers simultaneously by means 
of a cross shaft with worms or wheels gearing into wheels, the bosses of 
which form nuts for screws connected to the horizontal axle of the grinding 
rollers. These worm wheels are turned round alternately in one direction or 


= T. Hixve, Burwash, Sussex, “ Candle-holders.”—Dated 15th August, 


The employs a piece of cork or other material fi the socket of 
the casibesties jestick, with plates top and bottem, through = tn er rivet fs 
passed to hold them together. 


2561. E. Beanes, Maidenhead, “ Brewers’ finings.”— Dated 17h August, 1868. 
This invention consists in neutralis' solutions of isinglass in caustic 

alkalies, by means of an acid, sulphite or bi-sulphite, of the base used for 

making the solution.—Not proceeded with. 

2563. B. P. Stockman, Westminster, “‘ Water meters.” —Dated 17th August, 


’ This invention consists of two cylinders and pistons combined, and working 
with a reciprocating ac ely, one piston up while the other is down. 
The two cylinders are placed side by side on a base-plate common to both. 
The pistons are packed with a cupped leather, to ensure their working water- 
tight. At the top of the cylinders there is a carping plate, upon which is 
seated the whole tp of gearing comprising the valve ap . Each 
piston has a toothed rack attached to it in place of a piston rod, and the two 
racks pass through holes provided for the purpose in the capping plate. 
Between the two racks is a toothed wheel in gear with both, and reciprocating 
their ascent and descent. On the same common centre with the wheel, but 
capable of turning partly round independently of it, are a weighted lever and 
a valve, which alternates the passages forthe supply and discharge. From 
each cylinder there isa pipe communicating with the valve face, and two 
other pipes also communicating with the valve face.— Not proceeded with. 
2564. W. E. Newron, Chancery-lane, London, *‘ Fog alarum.”—D 

“August, 1868. 0g ated 17th 

This invention consists in placing within a hollow cylinder a trumpet or 
horn, which is to be acted upon by compressed air through means of a hollow 
plunger fitted to work within the cylinder. By the arrangement of the 
trumpet within the cylinder and hollow plunger great compactness is given to 
the apparatus or device, A screw plug is attached to the body of the trumpet 
or horn for the easy removal of the reed when necessary to renew or repair it. 
2566. W. Epwarps, Reddilch, ‘‘ Sewing-machine needles." — Dated 17th 

August, 1868. 

The needle is made of a triangular flattened form resembling the blade of a 
penknife. The eye is formed through the widest section, that is to say, from 
the back to the edge, instead of making it across in the narrowest section as 
hitherto, the groove for the sewing thread being formed in the thicker edge or 
back of the blade. : 


we. E. F Brapsvny, Oldham, “ Sewing machines.”—Dated 17th August, 
868. 


__ A segmental hook is caused to make a partial forward rotation so as to pass 
its point through the loop of the needle thread, until its hook can catch the 
loop, when it makes its back partial rotation ; one side of the loop’passing on 
the inner the other side of the loop on the outer side of the shuttle, the loop 
being taken by the hook past the lower part of the shutile, so that it will draw 
fr2ely from the shuttle, when the next loop is made, the notch in the cavity of 
the shuttle-holder preventing the back movement of the loop by the friction 
of the returning hook. The partial rotary motion of the segmental hook is 
produced by a toothed segment and pinion, 

2574. J. Brices, Kingsland-road, *‘ Cutting shives or bungs.”—Dated 18th 

August, 1868. 

According to this invention the cutter spindle is made in such a manner as 
only to be allowed to revolve and not slide sideways or up and down. 
=. ~~, Towrevue, Ciancery-lane, “ Grinding mills.’ —Dated 18th August, 

868. 

This invention relates to mills for grinding grain or other substances in 
which three millstones are employed, one running and two standing in such a 
manner that the two surfaces of the running millstone act as working parts, 
and which are in contact with the surfaces of the standing millstones, through 
the eyes of which the grain or other substance to be ground is conducted. The 
Stationary millstones are mounted in supports which rest in guides formed in 
the base or foundation plate of the apparatus, and so that they can be caused 
to approach towards the running millstone in such manner that the positions 
of the working surfaces may be readily adjusted. 


2583. W. THomson, Glasgow, *‘ Cutting tool.” —Dated 18th August, 1868. 

The tool or instrument is composed of a body piece, to which expanding 
cones are fastened, their ends being held in dove-tailed slots in the face of the 
body, so that they may be free to move in a radia] direction to and from the 
central part of the expander. Through the body of the expander a spindle 
passes, one end of which is provided with taper grooves to receive the ex pand- 
ing cones; the other end of the spindle is serewed, so that by tightening the 
nut thereon against the body the inner tapered surfaces are drawn against the 
inner side of the tube or ring to be expanded, and when sufficiently tightened 
the expander is rotated within the ring or tube, by which action it is expanded 
equally at all points. 


os, a Arrerevsy, Fork, ‘‘Zarthenware machinery.” —Daied 19th August, 
668. is 
Upon a suitable iron foundation plate the patentee mounts two vertical 


metal standards opposite to each other, and furnished with planed surfaces on 
their inner sides in the centre portion of their length. On the top of the 





the other by a friction or other wheel on the driving shaft. 
2550. J. Hacxisson, Southgate-road, ‘‘ Marking pencil.”—Dated 15th August, 


The patentee combines with nitrate or other suitable salt of silver, blue, 
bone, ivory black, or composition black, black or Italian chalk, gamboge, 
and gum arabic. The proportions of the matters may be varied, but those 
the patentee has found to answer are nitrate or other salt of silver, one ounce 
one drachm ; blue, or black, or chalk, half-ounce one drachm ; gamboge, one 
and a-half scruple ; gum arabic, one and a-half scruple, mixed with distilled 
water. Ammonia, isinglass, perchloride, or etheral solution of gold, and milk 
of sulphur may also be added.—Not proceeded with. 

2551. R. Rostnson and G. D. Epmeston, Preston, “ Lathes.”"—Dated 15th 


ugust, 1868. 

This consists in combining differential gearing to the face-plate of the lathe, 
which gearing is connected with a cone or other ‘well-known motion for vary- 
ing speeds. The mechanism for varying rotating speeds consists in combining 
differential gearing, either bevel or spur, with extending cones or pulleys, so 
that these eones may be made to approaeh each other, or be withdrawn one 
from the other, or be expanded or contracted while in motion, by turning the 
differential gearing by hand or by self-acting mechanism. 

2552. A. J. Leax, Stafford, ** Pottery machine.” — Dated 

This refates to a peculi 
jiggers, lathes, and ‘throwing-wheels, whereby the 
‘pensive shafting with the numerous 
employment of endless ehains 
fast on the spindle or shaftwhich transmits ‘motion to the. particular macbine 
payee proceeded with, 

2553. H Retsswann, , * Fountain,” —Dated \6th August, 1268. 

A hollew flexible vessel is f f vulcanised india-rabber ; this contains 
the liquid to. be projected ; the base of the vessel is attached to a button on a 
rod, free to slide through a frame which is made in a piece, with, or su 

Pillar. A to-and i 





so as to command the 

er op ee Ap 

com: of the goods; 1 

to the production of combustible gases, ona ee or > ne 

and slack for the production of the gaseous fue]. 

2656. A.M. Cuanrx, Chancery-lane, *‘ Size.” —Dated 15th August, 1863. 

pper boiler about thirty-eight gallons of 
- er alkatine 





oe anaes wine Sees dissolved before adding a fresh quantity 
heating is discontinued. ‘About f "i 
pounds of chloride of sodium is melted in about fifty of cold 
water. The resin, while still hot, is then mixed together with half of the 
=— ‘water as above prepared, with about thirty gallons of cold water. The 


[ 
; 
? 


deposit thus produced is then ready for use, 
7. J. H. Dean.e and T. Brown, Piccadilly, “ Tents.” — Dated 15th August, 


1868. 
Af the four corners of the ground which the tent is to cover, staves or poles 


lards a horizontal shaft is mounted, on which an eccentric is placed 

that it is free to work between the standards, and is connected by means of a 

strap and rod with acrosshead, to which it imparts a reciprocating move- 

ment, the crosshead being guided by the planed surface referred to. To the 

derside of the head a die is fitted, of the size and shape which it is 

ay a gaa on the plastic material to be operated npon. This die may 
e: > 


2587. J. Noruury and J. Suaw, Salford, “Force pumps.”—Dated 19th 
‘August, 1868. ’ ‘ . 
This invention consists in fitting the cupped leather on the plunger instead 
proceeded with 





of im the barrel.—Not . 
2591. J. Heaton, Derby, * Rails.” — Dated \9th August, 1°68. 

This invention consists in combining a steel or wrought iron rail forming 
the wheel-bearing surface of jthe compound rail with wrought iron bars, 
rolled of such a form as to fit aceurately against the opposite sides of the web 
of the steel rail, and at the same time form a base or flat-bottom flange for 
resting upon the sleepers. The two wrought iron bars are bolted or riveted 
firmly together, so as to hold or grip the web of the steel rail securely between 
them.—Not proceeded with. 


2592. T. R. Saw, Pendleton, “ Oil testers.” —Dated 20th August, 1868, 

On a vertical shaft fitted in bearings is fixed a disc, on the upper surface 
of which rests a cireular or partly circular block, the two surfaces im contact 
being preferably finished as true plans. The lower disc is caused t revolve 
rapidly by suitable means, the continued rotation of the block being prevented 
by a cord, one end of which is attached to the side of the block, the other 
end being attached to a ng balance, or to a weighted and gradual lever. 
The block is kept in position on the revolving disc by means of anti-friction 
bowls, whieh are so ied as not to interfere with the rotation ef ‘the block. 
A thermometer is fixed in the centre of the block. A small portien of the 
lubricant to be tested is applied to the disc, the metal block is plaeed in posi- 
tion, and the lower disc is caused to revolve until a certain temperature which 
has been fixed upon as suitable for all seasons, as for example 70 deg. 
Fah., is indi dtby the th when ;the test of the oil is com- 
menced by noting the frictional resi indicated on the scale of the spring 
balance, readings being taken from the scale at intervals during the continu- 
ance of the ex periment. 


2595. G. Catxin, Regent’s Park, “ music.” —Dated 20th August, 1868. 

The object is to designate by a ready means .o the student the character and 
position of each note on the key-board. A diagram of the key-board, or any 
part thereof, is constructed in the form of along flat rail or ledge, which is 
placed in front of the keys, in such a position below them, as not to interfere 
with the ;\aying, and so that each key on the diagram shall be exactly oppo- 
site the corresponding key of the instrument.—Not proceeded with, 


2599. H. Hucues, Homerton, ‘‘ Sewing machines."—Dated 20th August, 1868. 

The patemtee employs a series of horizontal or iu:clined plates or pin projec- 
tions, carried by an endless chain to which an intermittent motion is imparted 
by a pawl from the ord: feed motion. This endless chain is secured to 
the work-plate, and in its intermittent motion the series of plates necessarily 
take against the thread when the needle is at the upper part of its motion, 
and thereby effect the intermittent feed of the fabric. These plates at the 
same time receive the whole strain of the stitch, after each inter- 
mittent movement the needle in its down stroke lays the thread over that 
plate which has just acted upon the thread. In some cases cams are em- 
ployed on the chain to act on a lever carrying an additional 








A stud is placed in the stock of the carriage wheel, Each revelution of the 
wheel eommunicates a blow to a star wheel of four pinions. Each revolution 
of the star wheel drives a wheel of eighty-eight , and thus indicates on a 
dial the 1760 yards, or one mile.—WNot proceeded with. 


2610. B. Wepempand T. F. A. Petaum, Leeds, *' Rolling tires.” —Dated 21st 
A > 


A ding to this i tion two main spind| 





slides close up to one another the s 
cal position; or by separating the slides they may each be made to incline 
one towards the other. The upper ends of the frames g the rolls may 
be drawn together by mechanism so as to give the requi pressure. The 
main spindles can be made to work at different angles and to move to and fro 
at either end simultaneously or separately as may be required. If it be required 
to work ee machine for rolling dise wheels the spindles are made to incline 
to one another. 








BIRMINGHAM AT WORK 


(From our own Correspondent, ) 

Axout the middle of the last century the Ryland family intro 
duced into Birmingham the two new industries of wire-drawing 
and pin-making, which at that period were regarded as twin handi 
crafts. After a steady development of five-and-twenty years, the 
pin trade was transferred to an ancestor of the present eminent 
firm of Thomas Phipson and Son. A few years since every sehool 
boy’s manual contained a sketch of the epee of pin making as 
a remarkable instance of the division of labour. A single pin had 
to undergo the manipulation of not less than fourteen pairs of 
hands = it was ready for the cushion in my lady's boudoir. 


industries, has been subject to the scientific progress and improve 
ment of the age, and the process is now comparatively simple. An 
American engineer named Wright, patented in 1824, a pin 
machine, which, during the revolution of a single wheel produced 
a perfect pin. Mr. Thomas Phipson thus describes Wright's 
machine, which having undergone many improvements, is now in 
operation at the factory of the former here :—The principal shaft 
gives motion in its rotation to several sliders, levers, and wheels 
which work the principal parts of the machine. A slider pushes 
forward pincers, which draw wire from a reel at every rotation of the 
shaft, and advance such alength of wire as se one pin, A 
die cuts off this length of wire by the descent of its upper ‘‘chap,”” 
and the latter then opens a carrier which takes on the wire to the 
pointing apparatus. Here it is received by a holder, which tur 

round, while a bevel-edged file- wheel, rapidly revolving, gives*; © .e 
wire its rough point. It proceeds immediately by a second -. .ri». 
to a second and finer file- wheel, by which the pointing is f..is).<d. 
A third carrier transfers tie pin to the first heading die, zad 4y the 
advance of a steel punch one end of the a ty is forced into a 
recess, whereby the head is partially produced. A fourth carrier 
removes the pin to a second die, where the heading is completed. 
When the heading bar retires a forked lever draws the pin from 
the die and drops it into a receptacle below. It is then ready to be 
‘* whitened” and “‘ stuck.” The whitening is performed in a copper 
vessel placed on a fire, in which the pins are boiled in water along 
with grains of metallic tin and a little bitartrate of potash. When 
the boiling has continued for about one hour the pins and tin 
grains are removed, thoroughly washed, dried, and polished in bran 

Various kinds of apparatus are employed for sticking the pins into 
sheets of fluted paper, and also for folding the paper for the 


wrappers. ee 
It is estimated that one thousand persons are employed in Bir- 
mingham in the manufacture of pins, hair-pins, hooks, eyes, 


thimbles, and eyelets. Messrs. Edelsten and Williams alone use 
three tons of wire weekly in n-making. and Messrs. Edridge and 
Merrett, C. Iles, Phipson and Son, and other makers, would pro- 
bably augment the tetal consumption of brass wire to twelve tons 
per week. Ata moderate estimate, the number of pins manufac- 
tured weekly in Birmingham exceeds 200,000,000! 

The town of Redditch, a short run from Birmingham on the 
Midland line, is the centre of the needle trade, and the extent of 
its manufactures suggests it as the site of Cleopatra's obelisk, 
should it ever be removed from the desert of the East. The steel 
needle, which superseded the antiquated instrument of wood and 
bone, was originally introduced into Europe by the Moors. London 
was the first seat of the trade, which flourished in the metropolis 
during the reign of Queen Mary. In 1650 the manufacture was 
introduced by Christopher Greening to Long Crandon. At that time 
the London ba ese ann were incorporated, and received armorial 
distinctions. Messrs. Bartleet and Woodward state that the first 
crest of the Needlemakers’ Company was, ‘‘ The tree of knowledge 
of good and evil,” with the serpent entwined around it; but at a 
later period they adopted a Moor’s head, wreathed, in allusion to 
the first introduction of the trade. Their shield may be described 
thus :—On a field vert, three needles argent, ducally crowned or, 
supporters Adam and Eve. Legend: ‘‘ They sewed fig leaves to- 
gether and made themselves aprons.” From Long Crandon the 
needlemakers seemed to have travelled north-westerly, sojourning 
awhile at Alcester, and finally collecting around Studley and Red- 
ditch. Why the trade should have moved to these localities is 
not clear. It is true that at Long Crandon there is no water 
power, while it is plentiful between Alcester and Redditch. 
Around Redditch are mills which date from monastic times, and 
great dams, no longer used, lie between this town and Alvechurch. 
Emery stones also, so needful to the ‘‘ scourer,” are found plenti- 
fully in the neighbourhood. Water power, however, could not 
have been the secret of this location of the needle trade, seeing 
that the first mills used in needle-making were horse-mills, of 
which one was established at Studley as early as the year 1700. 


——B 


THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

FrxisHED Iron: Quiet Demand: The Masters’ Reports: Low 
Prices; Ltttle Work for Men—THe NoRTHERN MEN AND THEIR 
Waaes: ‘Surprise here -Pia Inon: Few Sales: The Make— 
CoaL: Domestic and Manufacturing—THE GREAT PuMPine 
Question: The Tipton Basin—PuMPING IN THE WHOLE SouTH 
STAFFORDSHIRE District: Remarks and Cost per Ton of Coal— 
HARDWARES : Quiet: Railway Work. 

THE condition of the iron trade of South Staffordshire is still that 

of quietude. As is almost invariably the case in advance of the 

preliminary meeting, an attempt, as we write, is being made to 
get up a better tone in both departments, but the response is 

iy perceptible. Men are asking when the long promised im- 

provement is to be experience 

The preliminary meeting will be held to-day (Thursday), and I am 

therefore unable to say what will take place at it, but the men of most 

experience in the South Staffordshire trade do not expect that the 














oa n 

thread, cord, tape, or piping in such manner that the lever lays this separate 

thread, cord, tap’, or piping on the two sides of the needle thread alternately, 

whereby a variety in work is produced. 

2603. J. Exxsorr, Southampton, ‘“ Cutteng stone.” —Dated 21st August, 1868. 
This invention consists in a tool composed of a holder and a diamond or 

teel cutter, being caused to revolve rapidly on its own axis, and to traverse in 





any direction required over the surface of stone or other hard substance to be 
cut.—Not proceeded with. 


will be one of more than the most lethargic business. On 
every hand inducements are being held out to purchasers, with, 
however, only variable success. hen quotations are asked the 
responses are of a kind which those who make them conclude will 
surely bring the specifications; yet in too many instances they find 
their way elsewhere, thus demonstrating that prices ptm. gly 





low are being taken even by firms of first-class position. 
Only a few orders are arriving either from the United States or 


This forcible illustration no longer applies. Pin-making, like other 


— i a ne 
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THE ENGINEER. 


























in the West of England and the of the 
southern and northern counties is being done, beyond our 
own doors, which is affording more than the’ smallest amount of 


there a few plates and sheets and strips. 

The prices at which some of the orders now coming into this 
district are being taken are so low as to leave a very narrow 
margin for profit; but the men are so badly off that the masters 
are anxious to find them work, even at a sacrifice of profit. 2 

Whilst this is the fact here, the movement in the north for a rise 
of wages reaches this district as news which might be expected 
from a part of the world where ironmasters are short of men and 
orders abound, and not at all like information from a district 
within a few hours’ ride of this, where ironworkers were scarcely 
ever shorter of work at this season than they are now. 

Pig-iron is selling only slowly; but some of the agents are expect- 
ing to book a tolerably encouraging number of orders in the ensuing 
fortnight up to the beginning of the quarterly meetings. Prices 
will not, however, be so firm as they were last quarter. 

A return just prepared shows the number of furnaces in to be 99, 
and out 75; total, 174, Thisis an increase of about a dozen in the 
past six months. 

Coal is in good request in the domestic market, and it is slightly, 
but only slightly, improved in the manufacturing department. 

The question of great importance to many colliery proprietors 
and ironmasters here, and of vital importance to at least ten lead- 
ing firms—that relating to the draining of the Tipton coal basin—is 
likely to be temporarily settled, pending a more solid arrangement. 
Another meeting of the parties concerned will be held to-day 
(Thursday). 

In South Staffordshire the greatest difficulty has always been the 
want of that combined effort necessary among the various owners 
of surface and mines affected, and the need of some ready means 
of adjusting the charge in a Mae ny as each proprietor is benefited. 
In too many cases the whole burden has fallen on a few who could 
not bring their miner wealth to bear without submitting to it. 
There has also been trouble as to maintaining the watercourses 
upon the property of others so as to carry the water away and 
secure it from returning to be re-pumped ; but in this particular 
the canal companies, with their parliamentary powers and direct 
interest in keeping their canals water-tight, give opportune assistance 
The engineering and mechanical difficulties have been also nu- 
merous. In most cases the quantity of water to be raised was only 
a matter of vague estimate, or a large pound had to be pumped out 
before the regular “come” was ascertained, so that much larger 
engines had to be erected than have now been found necessary. 
Nevertheless, the engines of South Staffordshire would compare 
well with those of most other coal fields, as the cost of raising each 
ton of water is about the same there as elsewhere. The quantity 
of water raised by pumps or barrels from the mines of South Staf- 
fordshire is an average of about fifty million gallons per day of 
twenty-four hours. The weight of this daily quantity is about 
220,000 tons, or nearly ten times the weight of the coal raised in 
the same time. It requires about 5000 horse power to lift it from 
the various depths, and employs a plant representing a capital of 
about half-a-million no and involves an annual expenditure, 
including interest of capital, of £125,000, or about 33d. per ton of 
coal gotten in the district, estimating the total get at 8,000,000 
tons. If the total get has risen to more than 10,000,000 tons, the 
estimate is perhaps slightly over the actual present cost, for the 
increase in pumping power been scarcely proportionate 
in cost to the increase of coal obtained. The figures 
are, however, complete enough to enable the reader to form a 
nearly accurate estimate of the cost at which the colliery proprie- 

ors of South Staffordshire are at this hour getting rid of the water 
y which their —_—— operations are impeded. This fifty millions 
s equal to nearly half the daily rainfall, and it would make a 
river as large as the Tame, or fill an ordinary canal twelve miles 


long. 

The + quantity of the water found in the mines in South 
Staffordshire can only be accounted for on the theory that very 
much of that raised finds its way back to be re-pumped. The 





whole surface of the field is more or less perforated by pits, or dis- 
located by mining operations, or divided into catch-water pits by 
the deposit of spoil banks, in which the water has to accumu- | 
late to a considerable depth before it can be run off, as the, 
courses have to be maintained at the old level, although the } 
surroundin, and is depressed. In many places swags may | 
be found filled with water, which has no means of escape except 

percolation through the bottom. At one time the mines of 
South Staffordshire were so rich in mineral, and the slack made in 
getting the coal was so plentiful, before the demand arose from the 
working of engines for other industrial operations, that the cost of 
pumping was not perhaps felt burdensome, but each year the 
quantity of water to be raised has increased until there are more 
engines at work than ever, and the present cost of pumping 
must form an appreciable addition to the cost of the minerals, 
and it should be remembered that this estimated 3}d., or what- 
ever sum the pumping costs per ton, is an addition to the royalty, 
and as such it forms a large percentage on the average royalty paid 
throughout the district. 

The immense success of the Earl of Dudley’s people in liberating 
their confined miners is a most striking illustration of the very 
many advantages to be got from the possession of valuable ao 
ing apparatus. As may well be imagined, every iron and coal- 
master here rejoices most unfeignedly at what has been done by 
the earl’s agents. 

Hardwares alike in Birmingham, Wolverhampton, and the 
neighbouring towns are also just a trifle better. Masters, how- 
ever, still make for stock with confidence that all will be sold. 
Railway goods and girders are in fair request. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tae Inon TRADE: No Large Transactions Entered into during the 
Past Week: Rail Mills kept Running Full Time : Probability of 
List Prices being Confirmed at the Quarterly Meeting: Satis- 

factory State of the Rail Market : Anticipated Rise in the Price 

y Rails before June next : Fair Prospect of an Increase in the 

d from Several of the Continental Markets: Considerable 

— being Sent to the United States: Transatlantic Orders 

ng 


—Tae Sream Coat TraDE: Complaints as to the Lowness of 
Prices: Enxonon oF New BALLinG FoRNACES at Eppw VaLE— 
THe DISPUTE BETWEEN THE ‘EBBW VALE COMPANY AND THE 
PonrtrPoot Park Estate TRUSTEES—BLAST FURNACES IN Mon- 
MOUTHSHIRE AND SourH WALES. 


actions red ae My entered into last nik aah eae 

t remain the mills kept running full 
senlhe Ek ieitiens sine of Lesaaten te tool ter 
fit rates will in all probability be controle ‘The Pall market 





month of June, notwithstanding the slight depression which now 
exists with regard to other kinds of iron. This, however, is looked 
upon as pag Ages mgs and little doubt is entertained of the 
demand for all Ss Seay ome me Sertaly 
meetin: nS ee an increase in the 
demand from several of the con tal markets taking place 
earlier than was anticipated, inquiries having already become more 
numerous, and as the state of Europe is such that no apprehensions 
are entertained of anything arising to interfere with commercial 
transactions, a more pro condition is looked forward to at 


no distant date. quantities of rails are now being 
sent to the United S and the entrance into office of the new 
President is looked at as the inauguration of an in transac- 
tions between the two tries.. Transatlantic orders continue to 
be received with ity, and the engagements now on makers’ 


books are for consi le quantities. Russian advices continue 
favourable as to future requirements, and several vessels are now 
being laden with rails for the Muscovite empire, some thousands 
of tons having to be sent to that country d the present season. 
In the home trade there is no material alteration to note, business 
to agreat extent being suspended until after quarter-day. 

Orders for plates continue limited, and prices are said to be so 
low that there is little or no margin left for a profit. The steady 
increase in the demand for bars has caused prices to advance, 
which will no doubt bea source of consolation to Staffordshire 
makers, as it will tend to destroy the keen competition between 
them and the makers in this district. The pig iron is dormant 
and inactive, and will probably continue so for a few weeks to 
come. 

Tin-plates command a ready sale, and it is pretty generally 
understood that prices will be further advanced at the next 
quarterly meeting. 

Steam coal proprietors are doing scarcely an average amount of 
business, and prices are said to be so low that they are actually 
incurring a loss by executing several of the contracts they have on 
their books. The difference in wages paid by the iron- 
masters and the steam coal colliery proprietors of the 
Aberdare and Rhondda valleys is exciting no small amount 
of attention just at the present time, and with such dif- 
ferences existing it seems a for the coal trade to hold 
its own. It is fairly assumed that the latter pay for labour alone 
more than the former 45 per cent., or 1s, 6d. 3 ton, which, added 
to 6d. difference in large and small coal royalty, makes 2s. per ton 
against the Aberdare steam coal colliery proprietors; and it fares 
much worse with the Rhondda. In that district they are paying, 
on the average, an excess of 60 per cent., or 2s. per ton, together 
with the aforesaid difference in royalty, making a total of 2s. 6d. 
per ton difference between the Rhondda and the ironmasters. It 
would be well for the masters and men of South Wales to take the 
hint lately given by the ironmasters and ironworkers of the northern 
district by the formation of a board of conciliation, for unless such 
a step is adopted, and wages reduced to an equitable rate, it is 
clear that some of the colliery proprietors will unable to con- 
tinue their workings unless there is an advance in quotations, 
which it must be admitted is not at all probable at present. 

A number of new balling furnaces have been erected at Ebbw 
Vale by the Ebbw Vale a , and this is looked upon as a 
sure sign of an improvement ~ dh set in in the iron trade. 

Two meetings have taken place at Pontypool between the Ebbw 
Vale Company. and the Pontypool Park Estate respecting existing 
differences, but nothing definite has yet been decided. 

The total number of furnaces now in blast at the various iron- 
works of Monmouthshire and South Wales is 111, which it is cal- 
culated yield on an average 7U0U tons of pig iron per furnace 
annually, making the aggregate make of the district over 700,000 
tons per annum. Eight to ten additional furnaces are expected to 
be in blast soon, as operations are likely to be commenced at 
Blaina in the course of a few weeks; and at Penydarren a start has 
been made, a number of the puddling furnaces having been lighted; 
and once certain difficulties are removed it is probable that some 
of the blast furnaces will soon be at work. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 

SIGNALS ON BOARD THE CUNARDERS— HEAVY DAMAGES AGAINST THE 
LANCASHIRE AND YORKSHIRE RAILWAY ComMPANY—NORTH- 
EastTERN District: The Cleveland Iron Trade—StTateE OF TRADE 
In SovrH YORKSHIRE— COAL NEAR PONTEFRACT -~ NORTH- 
EasTERN RatLway: New Station at Leeds: York and Leeds 
Extension— ‘THE Drovucurt oF 1868. 

Messrs. MacIvEeR AND Co. have introduced Messrs, Wier and 

Co.’s atmospheric telegraph signals into the Scotia and other large 

steamers of their fleet. The apparatus may be briefly described as 

consisting primarily of a small air-chamber to which air has perfect 
access. In this chamber an elastic disc is placed which, acted on 
by a lever, compresses the air in the chamber and propels it through 

a metallic tube of small diameter to any part of the ship with which 

it is considered desirable to communicate. The air so propelled 

rings a signal bell in the first instance to secure attention to the 
signal transmitted; the action of the transmitted air at the same 
moment that it strikes the bell lifts a small and delicate a or 
shutter, revealing under it the word or words of the intended 
order. The chief point where directions must be given is the 
locality in which the commander of the vessel is — such as 
the bridge in the case of an ocean-going steamer. Here the handle 
of the instrument is placed, the whole revolving ona pivot, so that 

the handle is pressed down to the point which will indicate at a 

distance the command issued. This is guided in the mode of 

working by a dial inscribed with the words intended to be com- 
municated. 

The platforms surrounding the dock of the London and North- 
Western in the new London and North-Western and North-Eastern 
joint station at Leeds have a total length of 630ft., of which 302ft. 
are coveredin. To the North-Eastern main line there is a covered 
platform 513ft. in length, the total length being 940ft. 

yesterday — Mr. Sagar, a 


At the 
a of Burnley, obtained a verdict, wi' ' 
against the Lemme and Yorkshire Railway Company, for 
injuries received in an accident on the system in August, 1865, 
Mr. Sagar is not expected to live long. 

A new steamer built by Messrs. Laing, of Sunderland, for North 

i a rennet Ary trip, and will go out 
to Sulina to load corn home. The pig- trade continues steady 
i iron is in good demand, and 





For some time past Messrs. Wilks and Co. have been a 
shaft at Glass Hi ton, about two miles from Pon‘ on 
estate of Mr. J. D. After sag ony -known 

Stanley Scole, 8! arren 


ae ep eo a 2 Feces Se Sesenene pe wes <8 Se wees 
e basin Leeds and Liverpool Canal is a f groined 
arches—five from cast to west and six from north fo south which 


spring from octagonal piers of brick. The canal basin lock is 
spanned by a large iron girder bridge, constructed Messrs. 
Panton and Sons, of Sunderland, and which is to have 


The Manchester, Sheffield, and Lincolnshire Railway Com 

was cast in £49 dai at Lincoln Assizes for damage 

toa farmer’s crops during the very hot and dry weather of last 
summer. It was contended on the of the plaintiff that the 
accident might have been avoided if the engine which caused the 
fire had been fitted with apparatus for preventing the 
issue of sparks from the ash-pit and chimney. On the 
part of the defendants, Mr. Sacre gave evidence to show 
that the escape of sparks from the chimney of the e 
was prevented by a brick arch in the fire-box. It was the best 
spark-arrester he knew of, but some small particles would after all 
get core the largest pieces found in the smoke-box being about 
the size of a horse bean. If an oblique gauze-wire were put across 
the smoke-box, so as to prevent sparks passing through, it would 
diminish the draught and baffle the engine very materially. Mr. 
B. Hodge, Mr. F. W. Webb (chief engineer and manager of Bolton 
Ironworks), Mr. H. W. Hannan (managing director of Fairbairn’s), 
Mr. W. Naylor (of the Great Indian Peninsula Railway), and other 
gentlemen were examined in the case. 





PRICES CURRENT OF METALS AND OILS, 























1869. 1868, 
£24 £34. 4)/2 aq £844 
76 0 0.. 78 © 0/77 0 0..79 0 6 
78 0 0.. 79 0 80 0 0.. 82 @ 0 
80 60 0.. 81 0 82 0 0.. 84 @ 0 
8 0 0.. 84 0 8 0 0.. 8% 0 0 
79 @ 0.. 33 0 8019 0.. 83 @ 6 
72 0 0.. 78 0 000. 000 
7010 0.. 71 0 72 0 O.. 73 0 0 
74 0 0..75 0 75 10 0.. 7610 0 
0 068 0 @7} 0 0 6% 0 0 7 
212 2 cash. 212 9 cash 
610 0.. 612 6 5 0. 615 0 
600. 00 510 0.. 515 0 
78580. FF 760.000 
600.. 62 515 0.. 0006 
950.. 00 950.. 0006 
&.§ 6. 8 7 850... 000 
710 0.. 715 750.000 
10 0 0., 10 5 10 5 0.. 1010 0 
1815 0.. 0 0 1815 0.,19 0 0 
2015 0.. 21 0 1650. 000 
19 7 6.. 19 i2 1910 0.. 19 15 0 
20 0 0.. 20 5 %. 000 
22 5 «(0.. 22:15 2210 0.. 23 0 0 
2015 0.. 0 0 2100.00 0 
27 0 0..29 0 27700. 000 
27 0 0.. 30 0 % 0 0..28 @ 6 
4 0060.. 00 2410 0. 00 6 
617 0.. 618 617 0... 00 6 
21 0 0.. 21 5 0| 2010 0.. 2012 6 
21 0 0.. 21 5 012) 5 0..2) 7 6 
27 0 0O.. 2719 25 0 0.. 2510 6 
000. 00 000.000 
15 00... 00 15 0 0.. 1510 0 
6l1l 0.. 612 413 0.. 41310 
69 0.. 610 411102. 00 0 
69 0. 610 41110... 412 0 
670. 0 0 414 0.. 415 0 
68 0. 00 415 0... 414 0 
613 0... 0 0 417 0. 418 0 
13 6. 1 6 18 0.14 0 
19 6. 112 190. 110 0 
110 0.. Il 18 0. 110 0 
116 0.. 117 114 0. 116 0 
016 9. 018 017 0.. 018 0 
scccccccccsccess| O15 3.. 016 015 9.. 017 0 
OILs, per tun, Seal, pale ......| 36 0 0.. 0 0 38 00.000 
BroWD 3 secosesccccccccess | 31 O 0.. 32 0 300.000 
00. 00 100 0 0..103 0 O 
00. 00 300.000 
00. 00 35 0 0.. 3510 O 
00.00 400.000 
0 0.. 32 0 0135 0 0. 0 0 0 
00. 00 7200. 0090 0 
00. 00 70 0 0..71 0 0 
0 0.. 4110 040 @ 0. 0 0 0 
29 10 9..:0 0 0 8310 0%. 00 6 
3310 0.. 86 0 0| 3710 0.. 0 0 o 
33 10 0.. 34 0 01 35 0 0. 0 0 g 
-. | 3610 0. 0 0 0/39 0 0.. 39:10 » 
BLOWN sesccesesreveeee | 33.10 01. 34 0 0] 36 0 Ow 0 0 6 
Lard seccccecsescescecscees | 78 0 0.. 80 0 0165 0 0.. 72 0 9 
Tallow soseveccsccsccccscees | 37 0 0.. 38 0 37 0 0.. 0 0 ° 
PRICES CURRENT OF TIMBER. 
1869. 1868. 1869. | 1868. 
Per load— £54 «)4 & £4 %)|| Porload— 424604644 
Teak ....++++0++10 10 1910 | 11 10 12 19|| Yel. pine, per reduced ©. 
Quebeo,red'pine .. 815 415| 410 4 15|| Gunadar te quality 16 0 17 10 17 0 18 10 
rian: 8 ¢ 38 9154. Gnd do... 11 19 12 10| 11 0 18 0 
&t John’sN.B,yel.. 0 © 9 0} 0 0 O O|| Archangel, yellow. 101013 5| 11 019 @ 
,ouk, white... 51> 6 0| 5 5 5 15|| St Petersburgye 1015 1215) 10 10 11 10 
birch...... 4 5 417] $10 410]| Finland ....... 610 7 0| 719 810 
Memel $08 He )~ RY ae ode Ph 8 O10 8 
Dantaic, oak 405101406 0 thie O00 O ola oae 
fir 210 4 0| + 5 3 5\| Gefle, yellow.,.... 9 010 0| 9 01010 
Memel, fir 210 $10| 3 0 816]| Sodertamn ...... 0 0:0 0] 9 010 10 
Righ coese 215 3 0] 3 0 3 5] Ohriaianinperd. 
Swedish. 2327/30 29) ian.by 3 by 96 10 10 191)) 18 014 0 
meee] EE fH] meee as 
Fa pinnd 000/000 Ol personne f °22 018 O26 1 3 
Lathwood,Dantafm. 6 0 710] 5 0 7 0]| Staves, per standard M, 
St. Peter's 8 0 910] 810 9 0|| Quebec pip2...... 77108) 0| 70 075 8 
Deale,per 0190, 7 891 | puncheon #1 0 91 10] % 026 @ 
Sedone whtarece 0 0 8 O|18 20 18 10|| "Pine we, } 1860 150 0/190 0355 9 








BREAKFAST.—Epps’s CocoA—GRATEFUL AND COMFORTING. —The 
very agreeable character of this pee has rendered it a 
neral favourite. It is made simply with boiling water or milk. 
pared solely ty James Epps and Co., Homeopathic Chemists, 
London ; and sold by the e in all parts, in }1b., §1b., and 11b. 


kets, tin-lined and labelled.—ADvr. ] 





tion, carried over the Leeds and'Liverpool means of a 
lattice bridge 127ft. span clear. The old of the 
Midlan: pany at Leeds has been demolished, and for this and 
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THE MANUFACTURE OF WATCHES AND CLocks.—A most interest- 
ing and instructive little work, describing briefly, but with great 
prarposate Re ie yg Keen and clock making, has 
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VELOCIPEDES. 
No, II. 

From the iption we gave in our former number of 
the inventions of the Baron de Drais and Denis Johnson, 
our will probably have gathered that either the 

ted by Mr. Johnson was a direct plagiar- 
machine, or was, by a coincidence not 

in the history of invention, evolved entirely 
the brain of the latter gentleman. The truth of the 
seems to be, however, that Mr. Johnson was merely 
as a kind of t for the Baron de Drais, as we 
reference to an illustrated article descriptive of the 
German velocipede, which appeared in “ Ackerman’s 
Repository ” for February, 1819. We have extracted the 
following passages, which are not altogether uninteresting, 
and which at once relieve the English patentee from any 


ee dishonesty :— 
5 m von Drais, a gentleman at the Court of the 
Grand Duke of Baden, is the inventor of this ingenious 
machine, called Drais Law, in by the Germans, and 
Y nder the directi ion of the same 
individual, some years since, a carriage was constructed to 
go without horses, but as it required two servants to work 
it, and was a very complicated piece of workmanship, 
besides being heavy and expensive, the Baron, after having 
brought it to some degree of perfection, relinquished the 
design altogether, in favour of the machine here pace 
and now introduced by Mr. Johnson, of 75, Long-acre. 
* * * * * The swiftness with which a n, well 
Pp can travel is almost beyond belief; eight, 
nine, and even ten miles may be over within 
the hour, on good and level ground. e inventor, Baron 
von Drais, travelled last summer, previously to his last im- 
vement, from Manheim to the Swiss relay-house and 
a again, a distance of four hours’ journey by the posts, 


aee 


HI 


in one short hour, and he has lately, with the improved 

machine, ascended the steep hill from Gernsbach to en, 

which generally requires two hours, in about an hour, and 

convinced a number of amateurs assembled on the occa- 

sion, of the great swiftness of this very interesting species 
i a1’ 


of carriage. 
from £8 to £10.” 


* The price, as we are informed, is 





The so-called, French machine which we have next to 
describe, is illustrated in Fig. 5. It will be seen that al- 
though many years ela between the invention of the 
Baron von Drais and the introduction of the modern 
“bicycle,” during which time all velocipedes were fur- 
nished with three or more wheels, that practically the only 
difference between the ancestor and the descendant is that 
the latter is driven through the wheel instead of by direct 
contact with the ground. 

The body of this pe pe is constructed entirely of 
steel, the wheels being e of hickory. Naturally it re- 

uires more practice to work a velocipede with two wheels 

one with three or more, and as the question is fre- 
uently asked how the necessary experience is most readily 
obtained, we append the following extract from the little 
— on “The Velocipede,” recently published by Mr. 
vis :— 

To learn the skilful use of the velocipede, the following rules 
must be closely followed :—Choose a way having a slight 
incline downwards to a level road. by placing the veloci- 
pede about twenty or thirty yards in advance Ee the incline) of 
the level , en put on the brake and sit astride the veloci- 
pede. Take the two handles, let the legs hang down, and let the 
toes just touch on the ground or as near the ground as the length 
of legs will permit. Loosen the brake and let the velocipede move 
gently down the twenty or thirty yards to the level. The veloci- 
pede, carried away by its own weight and that of the rider, will 
advance with a speed which increases with the length of the 
distance traversed, but which may always be moderated by the 
use of the brake. Never put the feet upon the pedals before you 
have acquired a poe uilibrium by the means and in the 
manner wy indicated. te your balance by the handles 


task so far accomplished, place veloci; Pe such a 
manner that the right side pedal shall Paella ng the left 
foot on the ground and the right foot on the up-standing right- 
hard pein, Lt ome kind and jodiios friend bold he rela 

! er of the spring, then press e foot on 
the right-hand pedal; it will yo don, and puts the front 
wheel in motion; as soon as this is down the other or left- 
hand will be The left foot should now meet its turn, 
press on the left pedal, and the right leg should mount without 
| ey ta pope neutralise the impulse of the left leg. The 
‘oot should be so placed on the pedal that the heel touches the 
rest, so that all the front of the foot from the instep 

front of the and not resting upon it, 

It very frequently happens, when a patented invention 
achieves success, that the apparent inventor finds himself 
opposed to the claims of rival patentees, who seek to 
deprive him of all the credit and emolument about to be 
derived from his invention. The invention of the velo- 
cipede has already begun to afford a subject for discussion 
between rival claimants. We learn from the Scientific 
American that a Mr. Calvin Witty, of New York, has 
recently called upon persons interested in the manufacture 
of velocipedes, such as embrace the devices for propelling 
the vehicle, as shown in Lallement’s patent, to enter into 
its with him for the manufacture of such 


in the person of Stephen W. Smith, also of New York, who 
claims that the so-called French veloci is an American 
invention, perfected in that mj Spo introduced into 
France by patent, and personally by himself. 

It appears by reference to the “ American Patent Office 
Report” of 1862, that P. W. MacKenzie, a citizen of the 


Fic. 6 














a 


United States, patented a “cantering propeller,” which 
illustrates a hobby-horse mounted upon wheels, as shown 
in Fig.6. The patent has recently been reissued for the 
purpose of widening the claims, so as to cover the whole 
ground occupied by the eae bicycle of Lallement. The 
reissued claims are as follo 

I claim, in combination with a saddle seat for the rider, the 
employment and use of a cranked axle, arms, and foot-rest, so 
arranged that power — feet of the rider shall give 
motion to the vehicle, su) tially as described and specified. 

2. The combination of the ey. elements, namely, a saddle- 
seat for the rider, a cranked axle for propelling the vehicle by 
power applied y ig feet of the rider, and a steering mechanism, 
so constructed that the direction of travel of the vehicle may be 
governed by the rider, substantially as described and specified. 

3. The universal joint, in combination with the fulcrum of the 
— and Ly ~ . oo wheel, constructed and operating substan- 

as and for the purposes specified. 

4. "The hinged aa in combination with the body of the horse, 
oe with the cranks, substantially as and for the purposes speci- 


5. The foot-rests upon the arm, substantially as and for the 


urposes ae 

. 6. The double-armed levers and diagonal cords in combination 
with = handle and steering wheel, substantially as described and 
speci 

It will be seen that the first and second claims are in- 
tended to embrace, and do embrace so far as words can 
accomplish it, the essential elements of the velocipede now 
in use. It remains to be determined by the courts how far 
the rival claimants clash with each other. 















A modification of the French velocipede has just been 
introduced, and we believe patented, by Mr. W. E. P. 
Gibbs, of London. This machine is illustrated in Fig. 7. 
It will be seen that it is driven by means of treadles work- 
ing cranks on the hind wheel. By means of this arrange- 


8. 


ment, the inventor declares that he can obtain a much 
higher rate of with less fatigue, in consequence of 
the motion of the feet being nearly vertical instead of 


rotary. It is very probable that he may obtain certain 
advantages; but then, on the other hand, the machine ia 
der too far above 


_ to the objection that it raises the ri 
e ground, all bicycle velocipedes, the rider should be 
able to touch the ground with each foot, and it is quite 
clear that in the present arrangement he would not be able 
to do so unless the treadles were linked with the cranks by 
short connecting rods, The body of the machine might 
easily be lengthened to form a stationary fulcrum for 
the treadles. The velocipede shown in Fig. 8 


tended to be used on ice or frozen snow. The frame is 
built ey te tee in general use. It has but one 
wheel, _with a bar as in the land machine, but armed 
with sharp points to prevent slipping. Instead of the hind 
wheel there is provided a frame ing a pair of steel 
runners like those attached to ice boats. It is said that a 


though suffering under many 
disadvantages as traction and speed, are neverthe- 
less more easily managed by novices, 








Messrs. Toplitt and Ely, of Elyria, Ohio, have endea- 
voured to combine the advantages of the bicycle with the 
security of the three-wheeled machine. Their velocipede 
we engrave in Fig. 9. The axle carrying the rear wheels 
is of a depressed V form (exaggerated in the illustration 
more forcibly to represent the idea). When the rider 
mounts the machine it is as represented in Fig. A, the 





wheels being at the outer extremity of the crooked 

axle, Then it is an ordinary three-wheeled velocipede, 

and in this state the rider may work his machine 

as long as he likes, But when he has become suffi- 
Fig. 11. 


ELEVATION 

















PLAN 








ciently practised he may, by a single movement of 
the lever, seen in the perspective elevation, reverse 
the position of the axle by a half-revolution, and run the 





which is copied from an engraving that appeared 





Another claimant has since entered the field 


in He 's Weekly, an American journal, is also 
Saeelialten of the Font saatinn, ane te ‘tee 


ree eins as seen in Fig. B. In this case the two 
wheels, where they impinge on the ground, are simply one. 
As these wheels are constructed to run on any portion o 
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i i : : prescril an eral form of ship in dis of the armour 
them at any intermed iate pomt desired, while they are ml ae ieutlf oven saci stsiitingh i ipaiediaoning ele and, bay 
prevented from coming together by a fixed collar, or! (1. bow, of a ship... In.the case of the Minotaur it has been found 
flange, on the axis at the point of the angle. ©" by actual calculation that in still watet the weight of the first 80ft. 

The velocipede shown in: the engraving, Fig. 10, for | of the bow exceeds its displacement ant tons. This excess 
which we are indebted to the Scientific American, was | of weight must clearly be floated Gs a central part of the ship, 
designed by Mr: John Tremper, of Wilmington, in the where the buoyancy exceeds the weight, and the length of this part 


: . . being 250ft., while its mean breadth is about 56ft., its immersion 
United States, It is a three-wheeled machine, the front | Ne he in i by about 13in. in we re unsuppo wba 
area 


wheel being the driver, as usual, but placed so closely to | weight of the bow. This additional immersion increased the 

the axle of the hind wheels as to give as complete com- | of the midship section having to be propelled through the water 
“a over > motions of the machine in turning corners, by a = to Honea} - them . Sesaaine this pfs be #0 
as the two-wheel: loci f i ortened and so. on the one increasing its buoyancy, 
heels ri "t a ve ocipeds, From the szle of the Mag and on the other hand diminishing its weight, as to produce an 

wheels rises a bow-shaped brace, to which is bolted one ilibrium be the total welat ena b ye 
end of the reach, which consists of two parallel pieces of | ¢\king it b rome Seton we vee. we tome 
’ D pa P making it blufferits resistance to motion through the water would 
wood, bolted together, and embracing bet ween them an up- | be increased; but they would, at the same time, lighten the burden 
right standard or pipe, terminating in a forked brace, in | on the central, part of the ship and reduce the area of the midship 
which the driving wheel turns, and having directly over | section to be driven as well as the total weight. By this means 
the wheel’s rim where the forked braces unite a brake- } they might suogeed in getting the same speed with a given power 
h a. Th icht he drivi Raat d t| would have been obtained by employing the longer and finer 
shoe or pad, 1e weight on the driving wheel, and part | and much heavier bow. This is the essence of the principle which 
of that of the rider, are sustained by a spiral spring, as | he had laid down and intended to carry into practice. The ordi- 
seen in the woodcut, which serves as a buffer in passing | nary constants of steam performance are by no means to be taken 
over irregularities of the ground: The steering bar, which | 98 femme ot aris when a +4 + ¥" we _ aon 
is a prolongation of the forked brace, ‘passes up through | 0'4imary constants are ascertained by two form Relais of shine 
the hollow standard, and is furnished with handles, as of tha pees always used in calenlating the resulta of sshetes 4 
usual, on the top. The seat or saddle is sustained by two ‘ S°xMS 8S? D3 
cast steel springs, secured to the front of the reach by “THR. THP’ 
means of a cross strap, or block and bolt, so that it is | While recognising the value of the constants, he could not enter- 
easily adjusted further to the front or rear, as may be| tain the opinion that they should form the only standards by 
desired. The upright tube may also be adjusted in the | Which all steamships should be judged. Such an opinion virtually 
each to euit the lenath of leas or avmé of the rid amounts to a belief that the chief aim of the naval architect ought 
Ad x f , . ined es © FICE. to be the lowering of the proportions borne by the indicated horse- 
rawing of a velocipede (Fig. 11), somewhat similar to | power to the speed attained, to the midship section immersed, and 
the one just described, has been forwarded to us by Mr. | to the displacement. As far as form alone is concerned, this view 
Edward Cory. The machine in that gentleman’s possession | is no doubt correct; but if carried out to its entirety, it would lead 
was made for him by Messrs, James and Co., of Great | te the construction of ships carrying no weight except the propel- 


* . 2 ling apparatus. Constants of performance can only be of use in 
Suffolk-street, and we understand that it has given great | (oo pari g the merits of two ironclads when there is similarity or 


satisfaction. The framework 18 chiefly composed of iron | at least equality of construction, armour, and armament, and then 
tubing, so that the whole weight, including the wooden | the conclusions must be supplemented by considerations of cost 
wheels, does not exceed 50 Ib. and hardiness. The merits of ironclad ships do not consist in 
having high speed in proportion to engine power, but rather in 
—- ay powers 0 ao og bape s oa ship was 
ws andy: it could steam at high speed by means of a moderate in- 
INSTITUTION OF NAVAL ARCHITECTS, crease in power, on account of the moderate proportions adopted 
MorninG MEETING, Marcu 197uH, 1869, 2 re . gy the weight and eye oy oe of handiness. 

; : . : : If a ship 300ft. in length, costing say ,000, steams at a given 

The Right Hon. Sir J. S. PaxrinetTon, Bart., M.P., in the Chair, speed with a given power, it would be a mere waste of 
E. J. ReEp, Esq. C.B., read a paper ‘‘On Long and Short Iron- | money and a sacrifice of handiness to build her 400ft. long at a 
clads.” He said: In the design of our earliest ironclad frigate, the | cost of £380,000 for no other object than that of driving a greater 
Warrior, dimensions and proportions were taken far exceeding those | weight at the same speed with about the same power; in other 
of the longest and finest wood ships which preceded her. The | words, for no other purpose but for raising those constants. It 
Minotaur class, designed in consequence of the desire to obtain | might be stated that the trials do not show that a ship 300ft. long 
complete protection, have even a greater een of length to | can be driven at the same speed as a ship 400ft. long. In dealing 
breadth than the Warrior, and are considerably larger; but in them, | with speed trials great care is required, for so many causes of 
as in the Warrior, economy of steam power is one of the great | difference exist, that until it is known that they are acting simi- 
features of the design. Our more recent ships have less extreme | larly in the ships compared, the comparison has little value. The 
proportions and dimensions, and in their design economy of steam | author then referred to a series of trials which took place in the 
power did not occupy by any means so prominent a place. Before | spring of 1868, and were conducted in such a manner as to elimi- 
proceeding to discuss the relative merits of long and short ironclads, | nate, as far as possible, the various sources of error. The trials 
it might be well to give the length and proportions of a few of their | were made with the Minotaur, Bellerophon, and Warrior. Con- 
principal ironclads, and to compare them with those of their longest | fining his attention to the first two vessels, he said, it has been 
and finest wood ships. They were given in the following table:— | proved by actual calculation that the weights per square foot of 
the protecting material in these ships, if uniformly distributed 





























Unarmoured ships. Length: Breadth. | Proportion. | over the surface of the side from the lower edge of armour up to 

——$.- $$$ |__ seadeain the upper deck, are very nearly identical ; so that it may be as- 

Longest three-decked line of battle | ft. in, o. i. sumed, if the Bellerophon were completely protected, she would 

SHIpS.. -. se ee oo ee oe | 260. 0 61 0 43 be just as strongly armoured as the Minotaur over the entire sur- 

ES decked se «+ os o | 254 9 55 4 46 face, the excess of thickness in the skin plating of the Bellerophon 

J any in wt cote oh Sim ae 2 58 over that of the Minotaur being put into armour. Hence these 

Wariiy cel sci dc cc. k310 ‘ent 18 58° O44 65 ships may be taken as representatives of the 300ft. ships and the 
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Hercules «s os) ‘se co «| 325 0 59 0 55 6702-horse power, and the Bellerophon 13874 with 6002-horse power, 

Monarch } ret ships. 330 0 57. 6 a7 so that with an additional 700-horse power the Minotaur beat the 
Captain Ps | 320 0 530 60 : ‘ 

P | 2 Bellerophon by about half a knot. Then came the six hours’ trial, 
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weight of which Wepends upon the form and proportion of the hull of the short. She would be 60ft. longer, would have Lft. 
The merchant ship mav with advantage be made long and fine, and | 10in. less beam, and would be ry tons nt * She would have 
the properties of specd to engine prae is thus inoreased. In the | much less horse-power. A ship, 60ft. longer than the Hercules 
ironclad, however, any alditiont) thelength, leads ment yr 2 having the same central battery arid bow and stern batteries, could 
increase in the area of the surface to be armouged, andin the be driven with 2000 less ifidicated horse-power. The cost of con- 


suprodiiotive weight which has to be carried, panty pra struption would be considerably more, while her engines would cost 


to » considerable decrease in the surface and less, her expenditure of fuel Bot bq.s0'groat ts that of the 





this crooked axle, no difficulty is experienced in holding in the total weight of. armour, ‘The iinpossibility of correctly | Hercules.* Hence, apart from the question of handiness, it becomes 


necessary to determine the difference of prime cost approximately, 
Taking’ £55 per ton of tonnage as the cost of the bull, and £60 per 
‘nominal’ horse-power ‘as the cost of the machinery, the excess in 


oy pedir eases are sed ae ng ry would have béen™ 


and the decrease in machinery £16,500, leaving a total in- 

crease of £22,500. Theresult of the investigation is this, the manning 
the big ship, giving her fifty men more, as they would be obliged to 
do, and comparing the ex the Hercules could steam 229 days 
and nights at twelve knots on saving in annual expense; and 
as no man-of-war in the British navy has to steam at that rate, he 
claimed, and he, thought fairly, that the short ship is, on the whole, 
the more economical of the two, It was only fair to call attention 
to the fact that the Hercules being smaller. is sure to be less costly 
in repairs, and must be much handier. Handiness is one of the 
most important features of a ship of war. The length of the 
Achilles and Warrior, and other of our long ironclads, had agai 
and again been. pronounced so great as to interfere with their 
manoeuvring power, while shorter vessels had been warmly praised 
for their handiness. He might state roundly that there is no war 
ship in the world, and there is not a commercial vessel of any size, 
that can move and mancuvre with anything like the rapidity of 
the Hercules. When completely loaded for sea, and steaming 14} 
knots, she reversed her course in one minute. and fifty seconds. In 
conclusion, he said, on a review of the facts, it can be omnety 
doubted that the policy of building armed ships of moderate lengt 
and proportions is superior to that of adopting greater length and 
fineness of form. The change from the Minotaur to the Belle- 
rophon was undoubtedly very great, but experience has shown it 
to be a properone. In prime cost, maintenance, and general effi- 
ciency, short ships have been shown to be better than long ships. 
In economy of engine power long ships may be superior to short, 
but since this economy is inconsiderable in proportion to the total 
saving, it may be fairly concluded that the shorter ironclads are 
on the whole, greatly to be preferred. 

Mr. Scott Russell thought it was unjust to Mr. Reed himself 
to compare his class with the Warrior class, because the Warrior 
class were designed for other purposes and with other views than 
those for which Mr. Reed afterwards wisely invented the smaller 
classed Bellerophon. It was unjust to both to compare them as if 
they had been made for similar purposes. He could speak with 
some authority on that ‘subject, for it was understood that the 
Warrior class was.invented and created jointly between the De. 
partment and himself. Credit was due to the Admiralty for havin, 
then resolved to make, as far as they could, the best possible class 
of ships which the state of knowicdes and invention could give to 
the world, and it was only after all the eminent engineers and 
shipbuilders who were applied to sent in their designs, that a de- 
sign compounded of his own plans and the Department’s was ac- 
cepted and executed. It had been assumed that the proportions 
of the Warrior were adopted for the purpose of getting a long bow, 
a fine entrance, and small resistance to steam power. No such idea 
entered into the heads of the constructors. It was quite true that 
the Warrior had a fine bow and small resistance, but it was not 
true that that fine bow was the cause of her great length, or had 
anything to do with it. It was the + midship body which gave 
to the Warrior her great length, and not her bow. The Minotaur’s 
bow was the greatest possible contrast to the qualities of the 
Warrior bow. The Warrior bow had no such curve of 
weight overhanging and overweighting it, and it was an abuse of 
the beautiful lines of the Warrior to load them with armour 
without altering them, and to enable Mr. Reed to produce such 
an abominable exhibition as they had upon that diagram. 
It was abominable; the man who put that armour on 
that ship had no con¢éeption why the bow was designed, what 
it was intended for, or anything about it. Who loaded the 
Minotaur’s bow with that abominable top weight he knew not; he 
did not, and did not think the Surveyor of the Navy did. But 
although he was at this moment as strong an advocate as ever for 
a fine bow, to offer very little resistance to water, and especially 
to make way through a head sea in heavy gales, he was not at all 
opposed to Mr. Reed’s view of cutting off so much of that long 
bow as gave him something better in exchange for it. Though he 
loved the wave bow because it was his own child, he would sacrifice 
it to any more valuable property which was desired. The Warrior 
had a fine bow for the purpose, as Mr. Reed said, of consumin 
little coal, of making great headway, and especially making a g 
passage in bad weather, to all of which the fine bow was essential; 
but her length was not due to the fine bow. It was due to a great 
quality which the practical men in the Admiralty of that day told 
him they must enforce. He was put in personal communication 
with a sailor, as he insisted on being, for the purpose of making 
him understand what the qualities of the ship were he wanted. 
First he eet 5 in communication with Admiral Milne, and then 
with Admiral Dundas. Those gentlemen gave him leave to make 
a partial battery to the ship, and not to overburden her ends with 
armour, and so make her a heavy ship. The question was whether 
they should or should not carry the armour on the lower body of 
the ship to the ends of the ship. Admiral Dundas encouraged him 
not to do that. He had great doubts of being able to carry the 
central: battery with good qualities to the ship, and he said, “* Do 
not let us lead the ends.of the ship; let us begin this as our 
first one, and let us gradually add on armour afterwards, if we find 
it can be done without harm.” Therefore the Warrior was the 
tight No. 1, and the Achilles was the right No. 2, for the Achilles 
was an attempt to carry on that armour in smaller quantity to the 
ends, and so to make progress. Then instead of making progress 
they knocked down the experiments altogether, because somebody 
took that class of ship and lengthened it, and covered it from end 
to end with armour. That was a folly, an insanity; and he was 
quite content that Mr. Reed should expose that with his great 
hot. mag and great energy. The length of the Warrior was 
produced, not by the sharp end, but by the necessity of a long 
middle body to do two things—one to carry a central battery, 
but the other Mr, Reed had forgotten altogether or did not know. 
In the original design of the Warrior the sailors insisted that long 
endurance at sea should be the first condition of her construction. 
that she should carry coals for 6000 miles, and that she should 
endure a voyage to the Indies and China if necessary. That was 
the cause of her length; and 2500 tons of. fuel was the cause of her 
long middle body, and that was the purpose with which she was 
designed. Endurance ina ship could only be attained 
by length of middle body. To this they would add such bow as 
might be necessary and convenient; such stern as would do the 
steerage and form a proper stern to the ship, but the middle bod: 
was the endurance, and the capacity, and the fighting part an 
useful part of the ship. That was class No. 1. But class No. 2 
was totally otherwise, --the Bellerophon was designed with totally 
other views. What was shedesigned for? According to his judg- 
ment of the Bellerophon, it was a perfect ship, but of a 
other sort. The Bellerophon is meant to be quick and handy, a 
short ship, in difficult and intricate waters. She was meant to 


| meet a smaller class of enemy than the Warrior. The following, 


to the best of his judgment, were the elements of a ship. En- 
durance was got solely by long middle body to hold the coals. It 
was only that valgar function of “‘holding the coals.” And it was 
the great advantage of ‘a long middle body that it held the coals 
without expending the coals. The middle body of a ae might 
be lengthened with hardly any increase to the resistance offered by 
the ship. There was a slight increase from the addition of skin, but 
that increase, compared to the addition of was eotmely 
small. Speed was quite another eye from endurance. It 

nothing to = with the length of the x P akareat He put ens 
as emphati and broadly as possible: an portio 

length to breadth, which was the old-fashioned, foolish, antiquated 


* [And she would carry on additional 600 tons of displacement about 
400 tons more coal. She: do that which the short ships cannot do, viz., 
sail well.. With a, ¢ der; she would be sufficiently handy; and-her . 

saving in coal bills would quickly pay for her increased cost,]~Ep. 
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Solin had nothing to do with the speed of the ship. He was 
broad, for the mhesaply nore Bigs a sey. opted 
for of ge e greatest amount of s 
‘he could, and he could assure them that the whole idea of propor- 
tion of length to breadth having anything to do with speed was 
perfectly ridiculous, A giyen length of bow would give a 
given without the least reference to the breadth of the ship. 
en what had breadth to do? A great deal, And here. he agreed 
with Mr. Reed. If they required a tolerably short and handy ship 
they must not make a long one but a broad one, and it would give 
them—what? Power to carry armour, power to drive the 
ship; but it would also require a big engine, would use up the coals 
very fast, and would not havea long store of coals fora long 
ry in Kecportin to its consumption. Then in regard to handi- 
‘ness he entirely agreed with Mr. Reed. That a ship should reverse 
‘her course in two minutes was fora fighting ship of that class a very 
‘first-rate quality; and if he built such a ship to-morrow he should 
cut off the more of his own child and make the wave form as short 
as Mr. Reed did for that purpose. 

Mr. Lampert said if the proposition »r principle which Mr. Reed 
had put before them for decision was the general one as to propor- 
‘tion of length to breadth, his views as enunciated there were in 
opposition to all the views and all the experience to be gathered 
amongst nautical men and shipbuilders for the last two or three 
years. If, on the other hand, he put on one side the general prin- 
ciple and took his stand on specific qualities, then they were bound 
to discuss the proportion in the form in which it was placed before 
them. Mr. Reed had said he was willing to sacrifice a great deal to 
attain certain specific qualities, those being economy of construc- 
tion and handiness in manceuvring. With regard to economy of 
‘construction, they were not told the relative cost of the two ships 
compared, ton for ton. No doubt a ship 300ft. long could be con- 
structed for less money than one of 400ft., but when they came to 
the question of capacity and performance, or any other points he 
had put prominently before them, then the comparison was not to 
be entertained for one minute. He put it to Mr. Reed whether 
if he could take his own Bellerophon, and cut her in the centre 
and put 20ft. more in, he would not derive great advantage from 
the change so made. Adverting to the point of handiness, Mr. Scott 
Russell stated on the previous evening that he had designed and 
worked a ship to come out of a barbour almost circular, ma- 
neeuvring it in such a way with the engines only, that he locked up 
the rudders at both ends, and they were not used at all. No doubt 
hhandiness was a quality essentially necessary in all sea-going ships, 

yarticularly in all fighting ships; but in the face of the prospective 

r uction of the double screw it was a pity tocommit the navy 
of this country to a type such as Mr. Reed had done in the case of 
the Bellerophon. No doubt the short ship would cost less for re- 
pairs than the long ship so far as bulk was concerned; but if the 
result of the shorter form of ship was to subject it at sea to greater 
strains upon its structure, then the chances were that the repair 
bill would be turned the other way, and that the less amount of 
material to be brought under the contact of repair would be changed 
by the fact that the less amount of material was subjected to a 
much greater strain in the different structure. Mr. Reed stated as 
another element in the question of expense that in his larger ship 
he would poguice a larger crew. If the engine power was the same, 
the stokers the same, and if there was only a longer ship, why rig 
it? It was not essential to rig a long ship in a different way from 
a short one as far as he could understand it. As the chairman 
stated, they were going now to have ships built without any masts 
at all, and surely to effect economy they might put upon the longer 
ships the masts and spars of the shorter ships of the Bellerophon 
class, and send it to sea with the same crew. He could not sit 
down without saying a few words to express his gratification at the 
way in which Mr. Reed had put his views before them. It was a 
misfortune to that Institution, and he was almost inclined to think 
it was a misfortune to the country, that Mr. Reed had that 
eloquence, that clearness of statement, that power of making the 
worse appearing the better cause, they might almost apply 
to what fell from him what was said of the greatest orator 
of old, “‘ Non tetegit quod non ornavit.” He believed they might 
ornament that which was not true, and was afraid that Mr. Reed, 
with that earnestness which they knew carried all clever men, men 
of genius, in a groove almost to the extent of running it to an ab- 
surdity, had been ornamenting that which, after all, would not bear 
the strict examination of nautical men. 

Mr. J. MacFarlane Gray having criticised Mr. Reed’s formula 
said that when applied to the armour-plated vessels of our navy 
it showed that the recent short ships were quite equal to some at 
least of the longer ones, the coefficient of the full power per- 
formance of the Bellerophon being 107°8, and that of the Black 
Prince 1076. The Warrior, according to a published statement, 
on one occasion gave a result the coefficient of which was 124°5. 
This was only equal to a difference of 5 per cent. on the speed 
beyond that of the Black Prince or the Bellerophon. If a vessel 
were lengthened so that its displacement was increased in the same 
proportion as its length was increased, then by the formula the 
power required for the same speed would be the same as that 
required for the shorter ship. But such an increase of displace- 
ment was not all an increase of accommodation. The object of the 
naval architect was to secure the maximum amount of available 
displacement and a certain speed at the least expense. If the 
expense of building were altogether neglected, and only the 
economy of power for a given speed considered, then the limit to 
length would be attained when any further increase would increase 
the ratio between gross displacement and the available displace- 
ment in the same proportion that the length was being increased. 
In merchant vessels, where the available was the larger proportion 
of the total displacement, the maximum of length with regard 
only to the economy of power had never been reached, but the 
limit bad always been determined by considerations of first cost. 
In ships of war, however, where the available was the smaller pro- 
portion, this limit of maximum available displacement with 
economy of power would soon be reached, even should first cost be 
altogether neglected, as the data of the paper abundantly testified. 
On the other hand, the formula asserted that for a given length 
and a given speed the power required varied as the displacement, 

ained by adding to the beam or to the depth, was propelled, ton 
or ton, at the same expense as the narrower vessel. Such increase 
was almost all available, and the first cost was little beyond the 
cost of the narrower vessel, and therefore the wisdom of adopting 
the shorter, cheaper, and handier type of armour-clad appeared in- 
contestable, 

The Earl of Lauderdale asked Mr. Reed if he thought he could 
propel the short vessel with the same speed as the long one against 
a head sea. In smooth water there might possibly be no difference 
in the speed, but in a sea in which a short ship would take two 
bobs while a long one would only take one, he should have thought 
the advantage in point of speed would be in favour of the latter. 
Again, a long bow might be forced through a heavy sea where a 
bluff bow could not be so forced without drowning the vessel. 

Capt. Selwyn asked if on Mr. Reed’s plan any additional dis- 

lacement occurred such as always took place with flaring bows. 
aval architects would see the reason why sailors always said, 
“*If you give us sharp bows give us flaring bows,” because they 
would give an increase of displacement during the pitch. There 
were two ways of getting pee by means of a fine how—one, the 
wedge system advoca y the nt builders of almost. all 
pe; the other, the segment of the-solid of least resistance in 
use by~ most oriental nations. Taking the segment of the sphere 
you get the greatest containing body, and by prolonging it into the 
shape of a beak a useful form might be obtained with the liability 
of overloading the bows. Some persons had thought that under 
such circumstances no ship could go to windward; but the Chinese 
junks were able to beat our fastest screws. 

Professor Rawson said that a great deal had been said about the 
resistance of vessels, and too much could not be said about it, for 
it required a great deal of expense and labour to overcome it, But 
that resistance had’ been considered in its intensity; but there 








were two other elements which ought not to be overlooked, 
namely, direction and magnitude. nm a ship had attained a 
certain length, probably the distance between the bow and the 
stern not infl the resist ;-but in the length ordi- 
narily employed he thought the distance from bow to stern would 
have cousiderable influence, upon the direct resistance in front 
of the vessel, but upon the ’ resistance, and would very much 
affect the cost of the motive power yed to propel the vessel 
through the sea The speaker ated his views by some 


extem iagrams, ve rs 
Captain De 3 said if a ship re more displacement to 
her coals, the dis be put in through- 

out the w Ma pita oye not ino ht line in the middle. 

Mr, Reed: T did ‘not say in @ straight line-in a nice, gentle 
curve, S ae , : ta . 

Captain De Torsey Wad no doubt that his brother officers would 
bear him out in saying that in light winds, whet they were tryi 4 
to save their coals, the speed of long ships was almost entirely 
stopped by friction. He could not approve of the system of having 
a bow, stern, and midship. A vessel ought to consist of bow and 
stern only. 

Captain Scott said that he had just received an account of a 
recent eight days’ cruise of the Hercules, and it was stated that her 
steadiness was remarkable. One gentleman who had spoken against 
Mr. Reed’s vessels, said that this time he had certainly produced a 
very steady ship. He had seen nothing to equal her in handiness, 
and in sailingshe seemed to be second only to the Warrior. Having 
commanded the Bellerophon, he had had an opportunity of seeing 
the performances of that vessel. Her handiness was very great. 
Under sail she did not act as well as she ought to have done, owing 
to her balance rudder. The divided balance rudder of the Hercules 
appeared to have got over every difficulty, giving the power of 
turning quickly, so essential in action, and of steering well under 
sail. The captain of the Achilles, one of the finest ships in the 
squadron, and eminently a long vessel, gave it as his opinion that 
the Bellerophon was a most effective war vessel, more effective 
than any long ship. It had been objected that the expense of 
keeping short vessels steaming was very great. No doubt that was 
so if you always steamed ahead at full power, which, however, it 
was not necessary todo. He believed that in future they would 
be able to take their coals with them so as to be always ready for 
any eventuality, going at slow speeds unless it was nec ssary to 
perform evolutions, and it was only the short ships on which you 
could rely to perform the evolutions efficiently. As a gunnery 
officer he had no hesitation in saying that for the purposes of war 
short ships were in every way superior to long ones. 

Mr. Grantham said he regretted that gentlemen connected with 
the navy had, in their observations, entirely ignored the principles 
deemed to be essential in marine navigation by those who were 
connected with the mercantile marine. . Whether all the qualifica- 
tions connected with the navy were so different from those of the 
mercantile marine as had been maintained, was a question of the 
most vital consideration. In the mercantile marine they required 
to carry weights, to have the best possible sea boats, to have handy 
vessels, and to be able to work them with the greatest economy; 
elements that were also required in the navy. There was surely 
some fallacy in the ealeulations, and the great question was to find 
out where such fallacy existed. He had nothing to do with the 
navy, but he had to do-with ships, and he had common sense, 
which told him that there was nothing so remarkably different ‘in 
the qualifications of,the two classes of ships as to make such a vast 
difference in their construction and proportions. He’ denied 
altogether that there was any peculiarity about many parts of a 
war ship which did not also exist in a merchant ship. 

Captain Inglefield said he was satisfied that in any future war 
the quick turning ship would have the advantage over all others. 

Mr. Reed, in replying, said he was perfectly staggered at the 
statement of Mr. Scott Russell that the design of the Warrior was 
to carry 2500 tons of coal. He could only say that if such was the 
object contemplated, it had been most miserably fulfilled. The 
quantity of coal provided for was 937 tons. The greatest quantity 
ever put onboard was 810 tons; the ordinary supply was 500 tons. 
The weight of the engines, boilers, &c., was 937 tons; which, added 
to the weight of the ordinary supply of coal, amounted to 1737 
tons. The total weight of the engines, boilers, and coals of the 
Hercules was 1806 tons; so that, being 55ft. shorter than the 
Warrior, she carried 60 tons more. He was satisfied, judging from 
experience actually gained in the navy, that the Bellerophon, the 
Hercules, the Monarch, and the other later vessels, were able to 
steam better than the Warrior, the Minotaur, and the other early 
iron clads. Mr. Scott Russell contended that there was something 
in the nature of a ship with a long central body which favoured 
endurance. He was quite prepared to admit that, because all his 
ships had much longer central bodies thanthe Warrior. He could 
not admit that the Bellerophon was meant to meet a smaller class 
of enemy than the Warrior. She was adapted to meeting a larger 
and niore formidable class of enemy. There was little comparison 
to be drawn between two such ships in regard to fighting. Mr. 
Lamport had stated that all experience was against the view that 
he (Mr. Reed) had propounded. He took the liberty of saying that 
the very reverse was the case. All experience outside our own navy 
was in favour of his view. There was not a war ship in any navy 
in the world that favoured the dimensions of the Warrior and the 
Minotaur. The French, a very cultivated and scientific nation, 
had never departed from the fcrm of the short ship. It was stated 
that a large ship did not require a larger crew than a small one. 
That he denied. There were many things to be done—watching, 
cleaning, and other matters, which required a number of men pro- 
portionate to the size of the ship. With regard to screws, he 
denied that anything like the handiness of the Bellerophon and the 
Hercules could be obtained by means of double screws. He had 
seen twin screw vessels under the most favourable circumstances 
but he had seen none that would turn with anything like the 
handiness and facility of the Hercules when at low draught and 
full speed. With regard to the Earl of Lauderdale’s question, 
there are, no doubt, certain seas in which a short ship was at a dis- 
advantage ; but on the other hand there were certain seas in which 
a long ship was at a disadvantage. With reference to the question 
of Captain Selwyn, no doubt as the ships pitched there was greater 
displacement, but he could not consider it a wise thing to take a 
floating body and suspend a weight of 400 tons, 80ft. away from the 
balanced portion. Mr. Grantham’s remarks had removed from his 
(Mr Reed’s) mind any remaining doubt as to the impossibility of 
getting these things understood by the general public, for it 
appeared that even a gentleman of experience and scientific repute 
declared himself incapable of seeing any difference between the 
character of a mercantile vessel and a man-of-war. If Mr. Grant- 
ham, with all his knowledge and experience, was incapable of see- 
ing the difference between a ship which merely had to carry certain 
weights in the hold, and a ship the length of which could not be 
increased a single foot without increasing the armour which covered 
it, he (Mr. Reed) must despair of anybody seeing it, and be content 
still to be held up by the gentlemen of the press as an object of 
pity. 








A paper was read by Captain Inglefield, R.N., F.R.S., “On the 
Hydraulio Steeritg Apparatus now being fitted to H.M.S. 
Achilles,” © His*invention consists in applying the exterior column 
of water as aN ‘accumulator, which, being admitted through a 
Kingston valve in the bottom of a ship drawing 25ft., is made to 
act on @ small er engine, which lies in the hold upon the keel 
of the vessel iately under the pilot house, The water thus 
admitted at a pressure of 8°66 1b. on the square inch gives motion 
to a piston in a cylinder 36in. in diameter, and this works an 
internal pump and so forces a column of water through two 2in. 
pipes to two fydranlic presses, which are placed on either side of 
the tiller, at a radius from the rudder head of about 4ft. Gin., 
exerting a pressure of about thirty-six tons, The water in the 





change of the water in these cylinders from one side to another. 
The steering wheel, which is only 2ff. in cireumference, is placed 
in the pilot house, and is made to work in the same manner as the 
ordinary steering wheel of a ship. By a simple gearing it moves a 
rod which descends through the decks immediately below the pilot 
house to the power cylinder, where it moves a hollow D slide, 
which, according to its position in the slide box, gives direction to 
the water which is pumped to the tiller cylinders. When the centre 
spoke is placed amidships, the hollow D slide allows a free commu- 
nication between the two tiller cylinder pipes; and, with this 
arrangement, the helm rights itself by the pressure of the passing 
column of water when the ship is going ahead, forcing the rudder 
amidships. The water which is employed to move the power 
cylinder is allowed to run to waste in the en where it is pumped 
overboard by the bilge pumps, or it may be drawn off by a simple 
plunger pump worked by an eccentric on the screw shaft. The 
water thus admitted for the duty of steering the ship does not 
exceed in quantity, under ordinary ci tances, what it is usual 
to admit into a l of war for the purpose of sweetening the 
bilges, to be pumped out by hand. The Warrior, when steaming 
at the rate of fourteen knots, admits thirty-six tons of water per 
mintte for the service of her condensers. One 400th part of that 
would steer the ship even if it were required to put the helm hard 
down four times in the hour: quite an exceptional case. When the 
ship is going at a slow speed, of course the full pressure of the 
power cylindér.is not needed, A three-way cock has been there- 
fore fitted, which, by redti¢ing the area of the piston in the tiller 
cylinder, admits.of the*helm being put hard down with fewer 
strokes of the power cylinder. The advantages of Captain 
Inglefield’s system over that of the steam, hydraulic, or any other 
form of steam steering apparatus are, that he is able to dispense 
with the use of the steam as a motor power, and a long tiller, 
tiller ropes, and large exposed steering wheel, except as spare 
steering gear. Captain Inglefield uses instead of steam a vast and 
ever ready accumulator, with certainty and regularity in its action, 
under all circumstances of the ship afloat. The incompressibility 
and incondensibility of water is anbdther feature of Captain 
Inglefield’s arrangement which gives it a superiority over steam. 
Captain Inglefield has a wheel, corresponding with the one in the 
pilot house, on the lower deck, to steer by in action, or it may be 
placed in a rifle tower or other more convenient part of the ship. 
In the Black Prince and Prince Consort, thirty-five to forty men 
were found necessary to get the helm hard over in a minute and 
a-half when the ship was going at full speed. With Captain 
Inglefield’s apparatus a boy may steer the largest ship in the 
world under all conditions. 

Admiral Sir Astley Cooper Key said that if such a power as 
Captain Inglefield had stated could be obtained by the simple 
means he had described, it might prove to be of the very highest 
importance. But it appeared tc him that, although the pressure 
on Captain Inglefield’s piston was very great in proportion to ite 
area, yet as the water left the cylinder the pressure was reduced 
again to the amount of the area of the pipe as compared with that 
of the piston. It seemed that the weight of water inside the ship 
due to the 20ft. was equal to the weight outside from which the 
power was obtained. 

Mr. Scott Russell said it had been asked whether one pressure 
did not neutralise the other. That question might be answered in 
two ways. If the pressure on the second cylinder came from the 
same piston which pressed on the first, all the advantage gained 
was lost; but if the first cylinder was detached from the second it 
was impossible, by expending the pressure on the large piston, to 
work the small one, to get a great concentration of power, and to 
work the second piston at a high intensity of pressure quite out of 
proportion to the first. 

Captain Inglefield said that that was the case. 

Mr. Scott Russell: The water engine did the work of a steam 
engine by discharging water into the ship; but then that same 
water had to be pumped outagain. Then came the question—Why 
not employ the donkey engine, or any other part of the machinery 
of the ship, to create, by the simplest possible means, the pressure 
that was wanted, and where it was wanted? That was really the 
critical point of the question. 

Captain Inglefield said that his machine was simply an engine 
that was worked by a pressure of water instead of a pressure of 
steam, He was asked why be did not employ the steam engine 
which pumped out the water to steer the ship. For several 
reasons. It was found in the Warrior that the steam engine could 
not be always got at the right pressure. Condensation took place, 
and. the engine did not exert itself at the instant it was required by 
the helmsman. ‘To meet the difficulty an internal accumulator was 
suggested, so’ that the action required might be commenced 
without a moment's delay. The steam donkey engine was 
employed in pumping up the accumulators, to be ready to do work 
which he (Captain Inglefield) accomplished at a moment's notice 
with only an external accumulator. By his arrangement he dis- 
pensed with a great deal of gear, which was exposed to shot in 
action, and in place of which he had a rod the whole depth of the 
ship’s hold, worked by a cylinder arrangement. In all ships from 
four.to six men were always required to be at the wheel, though 
they might stand there for hours and do no more than move a few 
spokes. With his apparatus he had a power equal to forty men 
worked by one individual. 





Mr. J. MacFarlane Gray read a description of the steam-steering 
apparatus fitted in the Great Eastern and her Majesty’s ships 
Northumberland and Monarch, the particulars of which have been 
already published, 

Mr. Scott Russell said he could only return his best thanks to 
Mr. Gray for the attention he had paid to the welfare of his cbild. 
His plan was extremely meritorious and incredibly simple. 

Mr. Cowper thought that Captain Ingletield’s method was 
superior to that of Mr. Gray, because the power was always ready, 
and it was not necessary to keep the steam up. 

Mr. Bowers said that any able-bodied seaman could work the 
wheel in Mr. Gray’s apparatus, though he knew nothing of 
the machine; but this was not the case with Captain Inglefield’s 
method. The great peculiarity of Mr. Gray’s plan, which did not 
belong to Captain Inglefield’s, was, that if a heavy sea struck the 
rudder it was driven over for a moment, without the man at the 
wheel knowing anything about it. The engine then went to work 
of itself, and brought the rudder back to the very point from which 
it was knocked away, . 
Captain Inglefield said that any able seaman could steer a ship 
by his method. It was like using an ordinary wheel, except that 
it was turned only three-fourths of the whole diameter. In order 
that he might know when he had turned the wheel enough, a dial- 
plate was before him, showing the exact position of the helm. It 
was customary to admit water into the ship’s bilge for cleansing 
purposes, and the quantity admitted by his plan did not exceed 
the amount usually admitted for those purposes. 

The meeting then adjourned. 





How Protection Works.—The advocates of a high protective 
tariff mw: t find consolation and comfort in the revelation made by 
the opening of bids for furnishing the Nassau Water Department 
of Brooklyn with water pipes. The agent for a Glasgow firm 
offered to furnish the pipes needed for 92,875 dols., while others 
made bids at 79,635 tng 77,902 dols. 50c., and 77,412 dols. 75c., 
respectively, the highest being 13,240 dols. less than the offer of the 
Gl firm. But there is an explanation to follow. The Glas- 
gow includes the sum of 40,000 dols, in gold, or about 55,000 
dols, i currency, necessary to be paid before the pipes could pass 
the Custom-house; and but for this fact it is claimed that Mr. 
Nelson could furnish the 1000 tons of pipe for Brooklyn for about 
35,000 dols. to 37,000 dols.—a difference between what the cost is 
tobe of 40,000 dols. Brooklyn pays the difference, and gets 
American water American water pipes. — New York 





tiller cylinders is quite independent of the water in the power 
cylinder on the keel, and the action of the tiller is ca by a 
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THE PEABODY BREECH-LOADER, PATTERN 1862. 
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THE above engraving, a ee from a drawing furnished by 
Mr. Gielgud, represents the reech action of a Peabody rifle, laid 
before a Committee of United States Officers in 1862. It is 
claimed that this gun embodied all the features of the Martini, 
and ll this reason we have been requested to insert this 
engraving. The action of the mechanism will be readily understood 
from the “drawing. The striker a works loosely in the breech- 


block C, and is kept in its place by a pin. Unlike the Martini, the 
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striker is separate from the part B, which we will call, in this case, 

the hammer. When the lever A is depressed it draws down the 
breech-bl at the same time fo back B until the spring ¢ 
engages with d. By pressing the trigger pee gen is relieved 
from the catch, B is driven forward by the s spring, drivin, 
the striker against the cap in the cartridge. e lever A is 

on to = framing at D, and is held in its place when closed by the 
spring 








ENGINES OF THE STEAM SHIP AUSTRALIAN. 
DESIGNED AND CONSTRUCTED BY MFSSRS. BLAIR AND COMPANY, STOCKTON-ON-TEES. 


SIDE VIEW 
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they are registered at 
360 nominal “horse-power, but by’ the . 


now generally recog. 


| tao the eee me tle, the the cylinders are 58in, 





siesl ddiiatbaimeaieet may be fairly called’ 420.1. P, 


They ety as eee SNE Seese power to 1050-horse 

and we are Panny anne bom worked to» aes. 1400- 
horse power. Br wo ean by eatoesing to 
these engines have been with's view to ceahcliy ok 


Sowness &f parts, Soman 2a more than ordinary strength, and 


th arranged that access be had to all the 
. An verte point for ope wed eg vm latheed ms 
voyages, 


also in depliate Caste interchangeable. 
circulating pump is fitted with a return valve, wah useful, 
as it . y makes « pump steady and easily worked, pm 
low at the 

o eaees S Steen Ok eens S08 see Se feet of 
pies —_ The tubes are og in em ee ag in brass 
plates, y are packed with bevelled ru packing rings 
parole emgage ape tes. They are also arranged to work with jet 
injection, in which case the circulating pump is used as an air 
pump. @ imagine this last provision to be superfluous—or, 
the designer would perhaps say, an excess of caution. 
well-got-up surface condenser seldom Satis so inefficient 
as to require the jet injection nA a Separate 
expansion valves work on the slides, 
and cut off ~~ sigh =. . "which with 30 Ib. ae 
ing pressure, a velocity of piston, gives a 
economy of not more than 3 lb. of Welsh coal per indicated horse- 
power per hour, This last statement is made to us on the faith 
of ships’ books, which give the actual amount of coal received on 
per Tt agg to India. the main slide valves are reversed by a steam 
cylinder. 

The boilers, four in number, each having three furnaces, are 
stayed fully up to the Liverpool Board of Trade requirements, 
that is to say, 5000 lb. per square inch of section, and to stand a 
constant working pressure of 30lb. The boiler tubes a ate each 7ft. 
long, and 34in. outside diameter; the steam is well dried in a 
separate steam chest. 

he omy see dada e perty of the West India and Pacific 


! 


Pe 


. The Faeroe of the ship are eg as per 
register, oath 5in.; breadth of beam, 39ft. 8in.; depth, 26ft. 4in.; 
pas aneme, mnage, 2498 tons. She is classed Al at Lloyd's, and was 

for the company by Messrs. Pile, Spence. > of West 
Hartlepool. On a late voyage to Calcutta mt Synod we are in- 
formed her consumption of coal was only thirty ae whey bmg y, and 
the average speed throughout nine knots, On some a her vane 
during the voyage, in moderate weather, she has averaged ten 
pone and in calms she has steamed eleven knots per hour, which, 
ano oa es aaa of the vessel, almost tons, is ex- 
It aa be ee to Messrs. Blair and Co., that the fore- 
going statements are borne out ee reports of W. W. C. Lang, 
Esq., the superintendent of the West India and Pacific Com- 
pany. 





South KEnsINGTON MusEuM.—Visitors during the week ending 
27th March 1869.—On Monday, Tuesday, and Saturday, free, from 
10 pb ge to 10 p.m., Museum, 16,521; Meyrick and other eries, 

; on Wi esday and Thi uraday (admission 6d.), from 10 a.m, 
amt 5 .m., Museum, 1430; Meyrick and other galleries, 185; total, 
21, 993, Average of corresponding week in former years, 11,070. 
Total from the opening of the Museum, 8,264,270. 

LONDON ASSOCIATION OF FoREMAN ENGINEERS.—It has — 
definitively arranged that the future ti of 
friends of this institution shall be held at the City one 
Hotel, Cannon-street. The first sitting at that place is appointed 
for rey the 3rd of April, at 8 p.m., and it will be followed 
by others throughout the entire year on the first Saturday of each 
month at the same hour. It had been hoped and expected that 
Professor Tyndall would have honoured the Association 
an inaugural paper on the evening just named, but unfortunatel: 
that gentleman has found it necessary to postpone his visit until 
another occasion. Under these circumstances, Mr. Newton, of 
the Mint, president, will deliver an address having reference to 
the opening of the new hall of assembly, &c.; and Mr. Robert B. 
Vinicombe has consented to read a paper on “‘ Gunpowder = 
chinery.” It is hoped that members, honorary and ordinary, will 
attend in large numbers on the 3rd inst., and that they will 
use freely their privilege of inviting friends interested in the ‘pro- 
gress of engineering science to be present also. The committee 
are vei ene © a the proceedings of the associated foremen 
should by representatives of each class and each de- 
— of the the ‘aguenn rofession. By these means they 

lieve that the influence - e usefulness of the institution, as 
well as its popularity, ee eepeaaten. The apartments 
newly acquired at the Terainee otel are sufficiently spacious 
and well-appointed to give material effect to the liberal aspirations 
of ~ officers —_ —_—— and all that pel ey is the 
mo —— es e engineering community generally — 
- h eg oes A on employers ° Prviloged J emedin een 
of the ion emp.) are pri ani ly invi' 
indeed, to attend all the deliberations f the Association, chetet 
enrolled as members or otherwise, and ‘tb many be farther ould am 
are always welcome visitors. 

THE PRENcH ATLANTIC OABLE.—This cable is now in course of 
manufacture at the works of Morden and Enderby’s wharves, East 
Greenwich. The core is formed of seven strands of copper covered 
with four coats of gutta-percha ; between them is a cement of 
Chatterton’s compound. According to recent reports, the tests of 
this wire have been most satisfactory, the conducting power of the 
copper being 2 per cent. and the insulating power of the gutta- 
percha 23 per cent. above the limits ified in the contract. The 

serving consists for the first section of a Jining of tarred jute, then 
of a spiral formed by ten = ene eous galvanised iron, 
each of these being served with of tarred Manilla hem 
When finished the cable is stowed ta lange oylindene, each of w 
contains 135 knots, and is subject to a continuous series of tests. 
From these cylinders the cable will be transferred to the Great 

e cable for the second section is manufactured at 
North Woolwich. The core is made in the same way as that a 
first section, but with reduced dimensions. The serving, on 
contrary, is thicker for the shallower soundings ; it consists b a 
spiral of ten iron wires of No. 8 Birmingham gauge (galvanised), 
covered with Bright and Olark’s patent asphalte compound. The 
shore ends are of exceptional dimensions and strength. The 
quantities are as follows :— 





Knots, Weight (tons). 
ee 535 


Copper wire oc sc oo ce co co oo oe 25,570 oe 
Gutta-percha .. ss ss «2 08 cf oe os 3,564 os oe 550 
Jute packing .. «2 os ec oc cf se ce 48,044 oc oo 400 
Iron wire.. cc 00 ce ce ce co ce 38,077 oe ce 5, 
— hemp Pa Brigh — oe 145,360 .. .«. 1,207 
lemp yarn, to t 
Clark’s compound 0600. 06 be, 50 } 92,640 «2 oe 708 
278,855 8,548 
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SHUNTING ENGINE, GREAT EASTERN RAILWAY. 
BUILT BY MESSRS. RUSTON AND PROCTOR, LINCOLN, FROM THE DESIGNS OF MR. 8. JOHNSON, LOCOMOTIVE SUPERINTENDENT, GREAT EASTERN RAILWAY. 
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Tue shunting engines of the Great Eastern Railway Company, 


manufactured Messrs. Ruston, Proctor, and Co., of Lincoln, 
from the desi of Mr. Samuel Johnson, are inside-cylinder 
engines, with the six wheels coupled. The engines are placed 


on an incline of 1 in 10, to clear the front axle. The front and 
driving springs are placed above the axle-boxes, whilst a trans- 
verse Sp is applied to the trailing axle. Additional weight is 
thrown on the hind wheels by means of a heavy cast-iron foot- 
late. The boiler barrel and the outside fire-box are of best 
wling iron. The barrel consists of two plates only, which are 





butt-jointed, the longitudinal seams being strapped both inside 
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and outside. The inside fire-box is of aan, Ge sides and top | 84 lb. per square inch in the cylinders, these engines will exert a 


being in one plate. The boiler contains 


rass tubes, of 2in. | tractive force of about 9850 lb. 


The heating surface in the fire- 


external diameter. The water is carried in two side tanks contain- | box is 70°8 square feet, and in the tubes 60°8 square feet. The grate 


ing 770 gallons, and the boiler is fed by a No. 10 injector, placed | 


on the right-hand side of the engine. The coal tank is placed 
transversely at the back of the foot-plate. Steel has been exten- 
sively used in the construction of these engines, the tires, axle-box 


| drawing. 


area is 12°5 square feet. The weight of the engine in working trim 

is about 35 tons. ui 
For all the principal dimensions figures are given in our working 

It only remains to add that the engine constitutes a 


guides, piston-rods, coupling-rod pins, slide bars, &c., being of | very excellent type of the heavy shunting locomotive now in use. 


Vickers and Co.’s crucible steel. 
The engines are intended to be worked at a boiler pressure of 


The workmanship is thoroughly good, and we have reason to know 
that since the engines were put in work they have given complete 


140 lb. per square inch, and with a mean effective pressure of | satisfaction. 
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STORER’S PATENT SUET LUBRICATOR. 


WE illustrate, in the annexed engraving, an ingenious form of 
lubricator, recently brought out by Messrs. Nettlefold and 
Chamberlain, of Birmingham. The suet is placed, pure as it comes 
from the animal, in a circular reservoir, at the bottom of which is 
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prevents the membranous refuse of 
cylinder. The top of the reservoir 
is covered by asteam-tight lid; on the strainer is about one 





inch of cotton waste, then the suet. As tho last melts, it runs 


down gradually into the cylinder. The lubricator should be fixed 
on the steam pipe, especially on a condensing engine, as in this 
position it saturates the steam and more completely lubricates the 
engine. When placed on the top of the cylinder a great portion 
of the oil or grease goes through the exhaust valve, and so to the 
condenser, without doing any good. Oil or tallow can be used, 
but suet is preferred, as it is pure, and there is no possibility of 
adulteration. Rough fat is just as good as the best suet, and can 
be bought at two-thirds the price. 





TIMBER BEASTS. 

Mr. Jonn R. Jackson, Kew, contributes the following 
curious article to our contemporary, The Gardgner’s 
Chronicle :— 


That economic botany has a wide range of 
application the varied contents of the museum 
at Kew clearly illustrates. One of the 
most peculiar, and at the same time amusing 
of recent additions to that collection, is a 
series showing the mode of manufacture of 
children’s toys as carried on in Saxony, and 

resented by Dr. Reichenbach. Everyone 
ows what a child’s Noah’s Ark is, and 
everyone is more or less acquainted with the 
orthodox forms of the representations of the 
beasts which it contains; and further than 
this, we believe most of us have at some tiine 
asked ourselves the question, ‘‘ How is it pos- 
sible for these toys to be made, brought into 
this country, and sold at so low aprice asthey 
usually are?’ but this question is partly 
solved by a glance at the collection at Kew. 
The wood used is the common white deal of 
mters, and the mode of manufacture is 
so ingenious that a description of it cannot 
fail to be of interest. The wood is first 
turned in a lathe in circular pieces, which 
look when entire very like circular picture 
frames. Cross sections of the proper width 
required are then cut out of these “frames ” 
in the direction of the in of the wood 
where a horse, a cow, a lamb, or a dog, or 
whatever animal has been designed in the 
lathe presents itself. This will be more 
clearly understood from the accompanying 
figures. The section now has to be finished 
by hand; all it requires, however, is to have 
ded and thed, and the 
&c., which are turned in separate 
ed; after which the whole is 
painted, and the animal is complete. In 
the case of an elephant the ears, tusks, and 
trunk are all turned in distinct circular 
pieces, and sections are cut out in a similar 
manner to those intended for the body. 
This mode of manufacture is very ingenious, 
and in some degree explains the possibility 
of the production and importation of such 
large quantities of these toys for sale at such 
cheap rates. Since these specimens have 
been exhibited at Kew they have attracted 
a large share of the attention of the numerous visitors who 
flock there. 








ADVANTAGES OF ADVERTISING.—In a case tried at the Lord 
Mayor's Court, ashort time ago, Treloar v. The London, Chatham, 








and Dover Railway Company, the plaintiff, who is the well-known 
cocoa-nut fibre mat manufacturer, recovered £9305 compensation 
for the loss of his house and business at 42, Ludgate-hill, London. 
One part of plaintiff’s claims was a sum of £500 put as “loss of 
profit on advertising.” In support of that claim the plaintiff was 
called, and he said, “‘ I look upon money expended in advertising 
as capital invested. In my case, I have expended in adver- 
tising the business which I was the first to introduce. The older 
the advertisement the more surely comes the return. It was only 
the other day that a gentleman from Canada brought me an adver- 
tisement which he had cut out of a paper seven years old; he had 
kept it,and found my shop by its means.” His lordship remarked 
that no doubt advertising was of the very highest importance to 
business, and the plaintiff evidently had derived considerable bene- 
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fit from following it up, so that it was. 
siderable importance to trades generally 
sider well the whole mode to be adop’ 





as would be seen, of con- 
that persons should con- 
for the plaintiff in this 
case had evidently reduced the matter to a science. 

THE revenue accounts for the last month show an increase of 15 
per cent, in our exportations of iron manufactures. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. 





AIR PUMPS. 


Srr, —As the answers given by your correspondents “H, B.” and 
“J. B.,” in your No. 688, to “ Air Pump’s” question in THE 
Enarnger of February 19th are so discrepant will you allow me 
to state briefly my view of the case? ~~ ' 

ceaginn a cylinder 1 square foot in transverse area full of air, 
and whose piston may move through a stroke of 10,000 ft.; when 
the piston will have descended from the top of the cylinder to 
within 1091ft. from the bottom, the air, i of atmospheric 

ressure, will have attained the pressure of 120 1b. per square inch; 
the tension being in the inverse proportion of the volume). The 
pressure on the piston will be nothing at the beginning of the 
stroke, and 17280 lb. at the end; the mean pressure 3600 lb., and 
the work required to accomplish the oeere will be 36001b. x 
8909ft. = 32072400 foot-pounds. After which the piston must descend 
through the remaining 1091ft. to force the compressed air into the 
reservoir, the corresponding work = 172801b. x 1091ft. = 18852482 
foot-pounds. The whole stroke will therefore require 32072400 + 
18852480 = 50924880 foot-pounds, and as this quantity of work has 
to be expended every minute, by Sains it by 33,000 we obtain the 
33 000 1543; on condition of 
course that the air be kept at the initial temperature during the 
compression, which circumstance, I apprehend, will prevent “‘ Air 
Pump” from practically proving or disproying the various calcu- 
lations. » ANGLOSICULO. 

Palermo, March 19th, 1869, 

Srr,—Had I to build this engine I think I would proceed upon 
the results below, which do not allow for friction. 

March 22nd. Davip WILLIAM GRAHAM, 


number of horse power, or 


£ F SLB 










120° 
10)458% 
45°85 ib 
___10,000ft, 
458500 
144 
1834000 
1834000 
458500 _ 
33,000)650 -4000(2000 
66000 





—  - 


. 


42. 000°0) 


ee Ee a ee 


2000-H. P. 


120 LBee 


ee et rt es 


(------ ee ee ee ee 


<OSZ> 


2 z0Lis 











Srr,—The question proposed by your correspondent ‘‘ Air 
Pump” seems to have received attention from several readers, 
who have sent various answers, upon which you have not yet given 
final judgment, and I therefore submit another to be placed in the 
same category. 

Air at 151b. pressure per square inch, at the surface of our earth, 
is held to be in a normal condition, and incapable of doing work; 
hence, doubtless, ‘‘ Air Pump” means that the 1201b. pressure is 
available for work, or that it is the equivalent of work done in 


condensation. The air has, therefore, to be compressed to 
15 _ — = }th of its normal state, wherefore 10,000 cubic feet 
120 + 15 


will, after compression, occupy ; x 10,000 = 1111°1 cubic feet, 
Suppose this confined in a metal box having a vertical tube of lft. 
area communicating by the lid, with the interior, the air will, on 
being relieved from pressure, carry a pistoa (without weight and 
free from friction) moving in the tube, 10,000 — 1111°1 = 8888 ‘8ft. 
high, when the air will again assume its normal condition. But 
the weight so lifted = 144 X 15 = 21601b., and, were this done in 
exactly one minute the work performed would be 
ee oe ka = 581°82-horse power. 

It will, however, be done in the time required for a heavy body to 
fall through 8888°Sft., and from the well-know equation, space = 


P Su nel 28 : Seccae a 
(time) 2, we find ¢ = JS G7 Which, by substitution (g=324), 


gives t= 83888 X 2 V4 552°677 = 233 seconds. Where- 


fore 2160 1b. are raised 8888'8ft. high in 23} seconds, and, conse- 
quently, the work performed is equal to pin times the work re- 
quired to raise same weight, through same height, in one minute; 
hence the work performed = 581°82 x i = 1485}-horse power, 


which is also the horse-power required to compress 10,000 cubic 
feet of air to 120 1b. pressure per square inch per minute. 
Edinburgh, March 23rd, 1869. FirtH oF Fort. 








of *‘ Air Pump” - for no two of your cor- 
respondents are agreed—not even as to what is the hyp. log. of 9. 
Perhaps ‘‘ Air Pump” himself would come to the rescue and te 
us whether he means the air to be compressed 120 Ib. above the 
atmospheric pressure or not—and, as a matter of curiosity, what 
he means to do with such highly nee. My chief prey 
however, for writing is to point out the important contribution « 
“R. S.” to the solution of the question and its peel ra 
the steam engine, Though I alluded by way of caution to the 
developed by compression, I was not aware the amount 


Srr,—It wane appear that discrepancy is the order of the day in 
ref to the q ti 


i—j 


would be so t. OF cape the ee ee n 
engine working er pe and the calculation of “ K. 8.” puts 
in a strong light the loss of power which ts from it where the 


pressure of the steam is high and the amount of expansion em- 
fe sy is great. It is this which renders the use of a steam 
acket so important, as it helps to replace the heat which becomes 
tent during expansion. I question if the facts brought forward 
by ‘‘ R. 8.” are pom Aegis A. W. W. 
Parsonstown, March 23rd, 1869. sy 


my a Be tan» ede 
on en ode 

at lag lnagow University, in a letter to Tax ENGINEER, dated 9th 

e' le : ; 

I take it that the air is required to act upon the piston with an 

nitial pressure of 120 lb, per square inch ; tube the reservoir 


i 





will thus require a ressure of 9 atmospheres = 135 Ib, mare 

inch; or Teles = above 120 Ib. per inch. ~— 
Log. of 9 = 0°9542425, and this log. divided by 1°408, gives 

6777290 = log. of 4°7613 = ratio of the original to the compressed 


fe ed the original temperature ofthe be 39 deg. 

we, sup} igi: 0! air to 

Fah., then the increase of foutpees ture pe to such compression 

= be 445°ll deg. Fah.; and the new temperature = 484°11 deg. 
The foot-pounds required to be exerted for each 1 Ib. of air oper- 

ated upon, will be = 445°11 X 183°5 = 81,677°68 foot-pounds. 
The weight of 10,000 cubic feet of air at the above named original 


temperature will be equal to eed = 807°29Ib., and 807-29 x 


81,677°68 = 65,937,574'287 foot-pounds, and this number divided 
by 33,000, gives 1998°18 as the horse-power required to be d 
to compress 10,000 cubic feet of air per minute to the. effective 
pressure of 120 Ib. per square inch. : 
This does not include allowance for friction, only the power 
required to deliver the air into the reservoir at the pressure named. 
23rd March, 1869. Wy Lintern. 





THE ROYAL NAVY AND MERCHANT SERVICES, 

Sm,—Mr. J. 8. Holland, of the C.E. department of the royal 
navy,‘ addressing the Institution of Naval Architects, says 
engineers know nothing whatever about inal horse-power. 
would be sorry to see the measure changed; it has suited heretofore 
forthe merchant service, and suits yet. However, we have been 
tequested to give six times the indicated horse-power over that of 
the nominal, to drive the short cheap ships of the Chief Constructor 
—at the same = per nominal horse-power. 

Shipowners have every confidence in those to whom they give 
their contracts; it rests with the shipbuilders to propel their 
vessels cheaply, and that is their secret. A merchant vessel in 
this respect is subject to the same laws that govern the propulsion 
of a ship of war, the only difference is that the former carries the 
weight below the water-line, and the i | above the line of 
flotation, In some merchant vessels the coals burned per indicated 
horse-power is little over 2 lb.; with Mr. Reed’s ships I have every 
reason to believe that 4lb. is required, Let us havea crack ship 
of war manned with engineers and firemen of the merchant 
service, so that we may be fully convinced, as we are, that what 
I state is correct in this—I want to-know the correct card like- 
wise. I think coal bills are of more importance than cavilling 
about new measures of power, and I will merely conclude that the 
foot-pound measure, advocated by some, is not-at all to be desired. 
May I ask what would be the value of two engines, sold separately 
from the boilers, having the same diameter of cylinders, cutting 
off at one quarter of the stroke in the one and three-fourths of 
the stroke in the other? In my opinion they should be the same 


price. JouN G. WINTON, 

London, March 27th, 1869. 

P.S.—The rage for a large indicated measure emanated at 
the Admiralty during the reign of the present steam chief, and 
there is no use denying the fact, for the numerous specifications, 
giving a greater amount of boiler power, are quite conclusive. Mr, 
J. 8S. Holland now says, at the same time condemning nominal 
horse-power, that a mean of 101b. pressure should be adopted 
—old school practice. I cannot conclude without adverting 
to the statement made by Mr. Holland, as regards the case 
in point to which he alludes. If the engines, made by the firm 
alluded to, went at 88 revolutions instead of 44 revolutions, owing 
to the pitch of the screw being made fine, the fault clearly is one 
of the Admiralty officials. Why allow such a pitch to be named in 
the contract? No manufacturer cun fix the correct pitch from the 
meagre information of the vessels given by the ofticials; in fact, 
they are bound by contract to fix it themselves, 








ENGINEERS FOR INDIA, 


Srr,—Your recent leader on Indian engineering induces me to 
make a few remarks on the present system of competitive exami- 
nations for professional appointments. A liberal education and 
scientific training are now generally considered as necessary a pre- 
paration for the engineering profession as the same or literary 
acqui ts are d 1 requisite for other learned professions, 
and the present competitive system is, perhaps, the best that can 
be devised for testing purely theoretic attainments; but the great 
defect of Government examinations is that they do not sufficiently 
test practical knowledge. To insure this, I would recommend that 
the young candidates be examined—tirst, in the general subjects 
which are embraced in a liberal education, and in those branches of 
science which are required by the engineer; and having passed a 
satisfactory examination in these, I would then require the candi- 
dates to spend one or two years in practical instruction on actual 
works, and during this period their proficiency should be tested by 
half-yearly examinations in practical matters relating to construc- 
tion, these examinations being confined practice and not going 
again into abstract theory. Thus, the first examination would test 
the proficiency of the candidates in those branches of general edu- 
cation which all gentlemen are supposed to acquire, as well as their 
range of scientific attainments. This preliminary examination 
being passed, the student would not be required to maintain so 
familiar un acquaintance with mathematics and physical science as 
a merely scientific examination requires, but could devote himself 
thoroughly to mastering the practical details of his profession. 
Thus, on the one hand, we should have well-educated scientific men 
in place of the half-educated men that are but too frequently 
turned out as three or four tye pupils of engineers, and, on the 
other hand, we should avoid giving appointments requiring prac- 
tical knowledge to the equally useless men of mere book learning, 
such as are many of those trained in the schools of engineering 














attached to our colleges, until they have — @ year or two in 
practice. Another advantage would result from having strict 
practical examinations, namely, that the men who are now 
crammed up or merely qualified in small engineers’ offices, where 
no works of importance are either designed or carried out, and 
whose certificates of a year’s pupilage are, therefore, no guarantee 
whatever of real practical knowledge; these men would not pass 
out to India to learn there, if they ever do learn, the practical 
—! which they are ly supposed to have acquired at 
ome. 

To carry out a scheme such as. I propose, it would be necessa: 
that the Government give some small salary, say £50 each half- 
year, to men who, having passed the first examination successfully, 
are studying the practical part of their profession, such terms 
being annexed to this as experience in similar cases may dictate ; 
but I believe pretty frequent examinations in practical knowledge 
should form an essential part of the programme, This project 
requires, of course, two classes of examiners—Ist, professorial, such 
as the Universities supply; 2nd, professional examiners, namely, 

ineers in actual practice and engaged in the execution of works 
considerable importance; and the practical examination should 
brace so extensive a range of subjects that it would be adapted 
or men trained in one or other of the many departments into 
eta 4g engineering is subdivided, meee, | — railway, 
ydra sanitary engineering, irrigation, &c. answer- 
ing in one or other of which subjects would qualify the candidate 
for his final appointment, the limit of age for which might be 
advantageously extended to twenty-five years. 

The foregoing remarks apply to county and local. surveyorships, 
as well as to Indian appointments, and, mutatis mutandis, might, I 
believe, be advantageously applied to the medical service and the 
Royal Engineers, and, in general, all Government professional 
appentnente where a high standard of education and practical 
skill are required. : Brypon B. Stoney. 

42, Wellington-road, Dublin, March 29th, 1869. 

Sm,—I trast you will afford me sufficient space in your valuable 
journal to pon we a few observations on the article headed 








‘Salaries of Mili and Civil Engineers in India,” which 
ay in — of October 10th. The Government resolu- 
tion ref to in the above article, whilst it explains the grounds 


on which the salaries of mili and civil officers in the Public 
pr se ce are fixed, page 


and so would tend, in my 

ers who are turning their 
io] . To sum up the disadvantages of 
the military man, as shown in the resolution referred to—he is 
liable to be called away on military service. Now this very rarely 
happens. At long intervals, in time of war, and even then but a 
very small proportion of the whole body of military engineers who 
receive the retainer, are called out; in any case their absence is 
but temporary. Their appointments are kept for them, they 
receive half salary and certain field allowances, and in many cases 
get honours and — money, which quite compensate for the 
temporary loss of their departmental appointments. 

It is stated that a married officer is put to much extra expense 
in consequence of thus been called on field service, but it is doubt- 
ful if the possible expense is not compensated for by the advantages 
that his position gives him. His wife and children, if he have any, 
are taken home and brought out again at the expense of the State 
in her Majesty’s transports, merely paying for their messing. 

As regards counting his services, the military engineer has con- 
siderable advantages over his civil contemporary. He counts 
service from the time of leaving Chatham, the civilian from the 
date of passing a certain departmental examination after arrival in 
India. In my own case, I left England to join my appointment 
before three mili engineers, who are, from this cause, now 
senior to me in the list and in the matter of leave. My military 
contemporaries are enjoying two years’ furlough in England, whilst 
I am debarred from any until I shall have served ten years in the 
department, or nearly eleven years ‘since the time I left England; 
and even then the disadvantages under which I shall labour in 
taking leave are too numerous to mention here. But if the case is 
strong regarding the existing difference of pay between military 
and civil engineers, it is still more so when we compare ourselves 
with officers of the staff corps and local army. These officers are 
so plentiful that they are never liable to be called away, and they 
enjoy the same advantages as military engineers and draw more 
pay than civil engineers, although they receive all their pay from 
the Public Works Department, and draw no military pay proper. 
Again, military men have the advantage of a fund which provides 
for their wants in all times. of need and makes a provision for their 
families in case of death. Finally, to sum up the grievances of the 
civilian in the Public Works. Department, is the fact that in no 
other department does such disparity of pay exist. In the police, 
telegraph, revenue, survey, and other departments, the pay of a 
civilian is equalised to that of the military man holding the same 
appointment, be the rank of the latter what it may. 

oung engineers in England doubtless consider the pay in India 
to be exceedingly good, and so it would be were the service in 
England and near their home and friends; but I can assure them 
that it is a mere pittance, Luxuries in England are necessities 
here. Health and strength soon disappear, and the service, with 
no hope of leaving it, becomes a species of penal servitude. Until 
a man has passed four or five years in the service his pay is a pure 
subsistence allowance. There is no medium position in India for 
a poor gentleman, one must either keep pace to a certain extent 
with those with whom we have to associate or drop beneath them. 

Bombay, February, 1869, EXECUTIVE. 





ELECTRO-MAGNETIC ENGINES ON BOARD SHIP. 

Srr,—Some years ago, when in India, I was much engaged with 
the study of electro-magnetism. I had a boat on one of the salt 
lakes of the Coromandel coast, and from experiments I then made 
I became impressed with the idea that there is an immense 
mechanical power lying dormant in the simple and natural galvanic 
action of salt water on the sheathing of vessels. Electro-mag- 
netism has hitherto failed as a motive power on the score of 
economy only. The form of battery used is too expensive, owing 
to the use of strong acids acting upon a comparatively small sur- 
face. Also in this case the electric current is deficient in quantity 
for mechanical purposes. What seemed to be wanted was a very 
large area of metallic surface, acted upon by an excitant strong 
enough to evolve a powerful current, yet not sufficiently so to 
wear or corrode the —— in a very perceptible degree. I have 
since published the idea which this gave birth to in several of’our 
scientific journals. But as I have now worked it out to comple- 
tion, both by calculation and experiment, I detail it herein for 
the infozmation of your readers, 

A vessel to be fitted with an electro-magnetic engine attached to 
an ordinary screw shaft, is sheathed on one side with copper, and 
on the other side with zinc. The sheathing is laid on over sheets 
of gutta percha in order to insulate it from the woodwork of the 
vessel, The nails necessary for this purpose are driven in such a 
manner that they are nowhere in metallic contact with any part of 
the sheathing. The two sections of copper and zinc sheathing 
thus form a battery, acted upon and excited by salt water alone. 
If any one acquainted with the subject will calculate the result of 
galvanic action on so large a surface as the area of immersion of a 
floating vessel, they will perceive that it is the right app’ication of 
. alone that is wanted to convert it into a powerful mechanical 

‘orce, 

The vessel being so sheathed, a wire from each section of course 
conducts the current to the electro-magnetic engine. In my first 
experiments I had a large magnet to work a keeper in connection 
with a crank in the usual way. Since then I have adopted a mode 
of ep ape the power enormously, Thus—the wires are con- 
nected with a thick, small-sized electro-magnet in the first instance. 
In front of its two poles an armature is made to rotate with great 
velocity, and the augmented current thus produced is carried to an 
arrangement of two very large magnets working reciprocally in 
such a way that the keeper, or soft iron beam between them, 
which works the crank axle of the screw, flows the current into 
each separately at every stroke, charging it just before the moment 
of contact. . 

Doubtless many improvements might be made upon this ar- 
rangement. All I claim is the idea of utilising the galvanic action 
of salt water on copper and zinc sheathing, and the recognition of 
the fact that an enormous mechanical power thus be obtained, 
Of course the larger the vessel the greater battery power; 
and as s the wear of the plates, it would be no greater 
than in the case of ordinary sheathing, with this advantage, that 
no seaweed or barnacles would adhere to sheathing in constant 
galvanic activity ; ordinary copper sheathing would be quite free 
from them if the galvanic circle were complete. 

In fitting the above engine to a vessel the rotating armature 
working before the first magnet would have to be driven by a 
small steam engine. I shall be glad if any of your readers have the 
inclination and the means to carry out the experiment on a large 





—o 4 “, Jno, TAWSE. 
oodlan: -terrace, Plymou 
” " March 26th, 1869, 

THe Power ConsuMED BY Dpgtis.—Captain Clarinoal, of the 


Engineers School, at Metz, has made some elaborate experiments 
on the resistance of drills, from which he concludes:—(!) That 
nearly the same power is requi o hard wrought iron and 
hard cast steel; (2) the power reqtitedto bore soft steel is not 
—_ greater than a wae “tae oe he oi oun, bet Se 
ormer increases rapidly wi depth e us, at a 
depth of five or six snilienstoen, the power consumed in drilling 
with soap-suds in soft steel, a hole fifteen millimetres in diameter, 
ee epee fee dey oe twenty-five millimetres 
in in hard wrought irov.—Zngineering Eclectic Magas 
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RAILWAY MATTERS. 

Tue Forth and Clyde Junction line is reported as in a much 
improved condition, ~ 

THE new iron used on thé Iron Mountain Railroad is of the T 
pattern, with fish joints, and weighs fifty-six pounds to the yard. 

Tue rail mills of the Cleveland district continue well employed, 
and a succession of ordérsisanticipated both on continental and 
foreign account, ee 
fe Sean ahaa 
tarmeinetiogs oa ecsviaas rome 4! #4.) 


THERE was a fireon Tuesday afternoon at the Notting-h ‘peg 
of the Metropolitan Railway. About 40ft. of flooring and. . 
roofing were destroyed before the flames could be o- 

THE experiment of drawing a train. by an engine heated with 
mineral oil has been tried in America with alleged. success. All 
the gradients, some of which were very steep, were ascended with 
the greatest facility, 

A NEW railway terminus is in course of erection at ‘Berlin’for 
the Great Eastern Railway. It has‘a length of es 
of 120ft., and the walls carrying the roof, which is of iron and’ 
glass, are 39ft. high, ‘ 

A TRAIN of carriages, containing 300 persons, on the railway 
of Kharhow (Russia), had a few days back a narrow escape 
from destruction. Immediately after it had passed over a bridge 
erected over a river the whole construction gave way with a tre- 
mendous crash, ; 

A SERIOUS collision occurred on Monday afternoon on the Water- 
ford and Limerick Railway, the p: train from Waterford 
having run into a goods train about one mile from Clonmel. No 
lives were lost, but several persons were seriously injured, and 
much damage was done. 


TE half-yearly meeting of the Kettering, Thrapstone, and 
Huntingdon was held on Tuesday. The chairman said the direc- 
tors were not prepared with any formal report, in consequence of 
negotiations with the Midland Railway Company not having been 
completed. They would, however, in all probability be brought to 
a successful issue before the end of the present month, when they 
would be communicated to the shareholders for approval. 

On Tuesday Colonel Hutchinson, R.E., Government Inspector, 
went over the North-Eastern extension line, und the new ‘and 
commodious joint station of that company, and the London and 
North-Western, and passed them for traffic. In consequence of this 
official approval the trains of both companies on the 1st April ran 
into the new station, instead of, as heretofore, into the Wellington 
station, which the companies have used for so many years past. 

THE Creusot Works have obtained an order for fifty-five loco- 
motives for a Russian railway. The Maubeuge Forges Company 
and the house of Kechlin have also obtained an order for plant 
for an American line. Probably the acceptance of payment in 
shares or obligations has a great deal to do with the securing these 
contracts. It is stated that Messrs. de Dorlodot, of ChAtelinean, 
are about to extend their works. Belgium sent 45,340 tons of 
rails to Russia last year. 

On Saturday afternoon, a platelayer named Carew and another 
man were ing an iron clamp on the line near the Waterloo 
station of the South Western Railway at the time some carriages 
were being shunted, Mistaking, it is supposed, the line of rails on 
which the carriages were running, they made no effort to get out 
of the way, and the engine came upon them suddenly round a 
curve before they could get clear of the rails. Both of them were 
knocked down, and Carew was killed on the spot. “The other man 
escaped unhurt, 

THE Liverpool papers note the death of Mr. Henry Booth, who 
was the first secretary of the Liverpool and Manchester Railway 
Company, and who co-operated with George Stephenson in the 
construction of the line. When this line was amalgamated with the 
London and Birmingham and Grand Junction Companies, Mr. 
Booth’s services were transferred, and for many years he filled a 
om en of great trust and responsibility so satisfactorily that he 

ad a service of plate presented to him in acknowledgment of his 
valuable services to the company with which he had been so long 
Officially connected. 

Contracts for the construction of portions of the Intercolonial 
Railway have been.entered into by the Canadian Government 
and the works will be commenced as soon as the snow leaves 
the ground. The four sections are together’ ninety-nine miles in 
length. Tenders have also been invited for three more sections, to: 
gether seventy-one miles in length. It will be seen that 162 miles will 
be let by the end of this month, and tenders for the whole of the 
remaining séctions will, it is expected, be immediately adver- 
tised, as it is intended to have the entire length of the rail- 
ways opened fortraffic not later than 1872, The work will therefore 
be pushed on with the utmost vigour. 

Mk. DIL&E, in ‘‘ Greater Britain,” says :—The discovery that it 
was practicable to carry a railway over the Rocky Mountains, 
within American territory, fell almost as heavy on the hopes of the 
Canadians as the discovery of the route by the Indies to the Cape 
lighted on the old prosperity of Venice, Of all the marvels of 
American energy, of all the triumphs of rough-and-ready engineer- 
ing, the Pacific Railway, is gion.) the most marvellous and most 
triumphant, They say the rails can be Jaid at the rate of nine 
yards in fifteen seconds, and the workmen have to cross their hands 
while the 300 or 400 tons of iron are brought up day by day. to the 
front. The works are carried on in an enemy’s country, the 
advanced carriages of the construction train are well supplied with 
rifles hung frony the roof, 

On Monday, between half-past twelve and one, as the 11.25 a.m. 
train from St. Albans was entering the King’s-cross station of the 
Great Northern Rellwe it came into collision with some empty 
carriages that were partly down the station, and an accident of 
some serious consequence occurred. It appears that the train was 
coming in at the ordinary pace, and that the engine-driver saw the 
empty carriages on the line, but owing to the slippery nature of 
the rails he could not pull up, and his span caught the carriages 
and sent them against the stationary buffers, and the carriages re- 
bounding again cnghs the, engine and_shook the. passengers very 
severely. Several emaere severély cut, but none of them 
seriously, and in thé course of the day they were removed to their 
homes. The worst injuries were sustained by ladies, two of whom 
had their faces very severely cut, ’ 

Two actiogs arising out of the accident to the Irish mail train at 
Abergelein August last were tried on Monday. At the Liverpool 
assizes a Post-office travelling elerk named Silk sued the London 
and North-Western Company for damages. He was sorting letters 
at the time,of the accident,.and was thrown with great violence on 
the floor of the van, but tagetthe mails out of the van 
before the flames reached it, His salary is £240, with 5s. a journey 

trip money, and in all ility,his salary would have gone on 
increasing up to £400 a year, with 15s. trip money. Having been 
twenty-one years in the service of the Post-office he is now entitled 
to £80 a year. He had nin two previous collisions, and had 
been slightly compensated by the railway company. The medical 
evidence went'toshow ae lng he’might partially recover, he 
could never resume ‘His ‘fo: j i 


damages. At Kingston, the; 
Lord and Lady eas 9 ued 
consent it was arranged thai 
mother should be inquired ate 
the mother was founded 
the habit of contributing 














about £60 a year, Dis - ue Had more 
£10) in a esting ball £350 to the widow and 
to the mother, 





NOTES AND MEMORANDA. 

East Tennessee is experimenting in the culture of tea. 

Ir is said that the largest single nugget ever found in an: 
of the world, weighing 28 lb. of pure gold, was fone ta Ockemte 
county, North Carolina, in 1803. 

M. Fremy recently presented a memoir (not himself) on the 
charagters af some onns of Fates tie alien teen 
> Se Sentomy of Sciences. He stated that this steel was pecu- 


An old Indian silver mine has been found in Indiana. Over one 

the ees was found a tree that had attained a diameter of 

Sin., showing the great, antiquity of the mine. A quantity 
of fine metal was found at the bottom of one of the furnaces, 

PROFESSOR S£COHD writes from Rome on the apparent connection 
of sun spots with the iberances. He has remarked that the 
spectroscopic line C disappears on the s He also thinks he 
re evidence of water vapour in neighbourhood of the 

The Scientific Review says—‘‘ Professor Silvestri informs us that 
some 4 yee he has recently made, lead infullibly to the con- 
clusion hydrogen and oxygen can combine, directly.at the 
ordinary temperature of his laboratory in Catania.” Further par- 
ticulars are promised, 

Suvce the last “shaking up” in San Francisco, the mechanics of 
that city have turned their attention to the contrivance of earth- 
quake proof chimneys for the large factories. An immense iron 
smoke stack, 40ft. heh, and 8ft. in didmeter, has just ‘been raised 
upon a sugar refinery, the roof of -which is 60ft. from the ground. 

M. Treve has submitted molten pig iron to thé influence of a 
powerful grey reéeiving the etrrent of twelve Bunsen’s 
elements. After cooling, the cylinder of pig was examined very 
carefully, and d-with ariother cyliider of the same iron 
melted and run at the symé tine. No difference could be observed 
in their structure. The former was slightly magnetic ‘before and 
after cooling. 

At the Wilder Works, in East Tennessee, good iron is now being 
made out of raw coal and raw ore. Colonel Wilder recently said : 
‘At the Holidaysburg mines, in Pennsylvania, they dig: 250ft. for 
a vein of fossiliferous ore only Tin. to 13in. thick, and here we 
have it above ground from 3ft. to 15ft. thick. It costs in Pittsburg 
more for the limestone than it costs us here for all the materials 
to make the iron.” 


A cEMENT for leather is made by mixing ten parts of sulphide of 
carbon with one of oil of turpentine, and then adding enough 
gutta-percha to make a tough thickly flowing liquid. One essen- 
tial pre-requisite to a thorough union of the parts,consists in 
freedom of the surfaces to be joined from grease. This may be 
accomplished by laying a cloth upon them and applying a hot iron 
foratime, The cement is then applied to both pieces, the sur- 
faces brought in contact, and pressure applied until the joint is 





Eacu ant in ‘an ant-hill knows its companions. Mr. Darwin 
several times carried ants from one hill to another, inhabited 
apparently by tens of thousands of ants, but the strangers were 
invariably detected and killed. “Thinking that there might be a 


family odour by which they were recognised, he put some ants | 
from a very large nest into.a bottle strongly perfumed with | 


assafoetida, and restored them after twenty-four hours. At first 


they were threatened by their companions, but soon récognised and | 


allowed to pass. 


Dr. Dupre, lecturer on chemistry at Westminster Hospital 
states ina paper on wine, recently published, that ran patural 
wine may be considered to have, arrived at maturity at the end of 
from five to twelve years. In that, time, he remarks, the slow 


chemical changes which bottled wine undergoes will have produced | 
their best effect; and after that, ‘‘ the wine no longer improves by | 
keeping, except to the taste of a few would-be connoisseurs,” But | 


there are exceptions to this rule—namely, wines unusually. rich in 


quality, and those which are ‘‘ fortified” by alcohol, Such wines | 


continue to improve up to the end of fifteen years. 


PROFESSOR TOMLINSON has prepared a long andinteresting paper 
on the action of solid nuclei in liberating vapour from boiling 
liquids. The learned author reviews the wa Fee on of several other 
philosophers, gives us the latest results of his own researches on 
this subject, and arrives at the following remarkable conclusions, 


viz., that a liquid, at or near its boiling point, is a supersaturated | 


solution of its own vapour. Next, that a solid non-porous nucleus 
either is or is notefficient in liberating vapour, according as it is 
chemically unclean orclean. Finally, that as porous bodies do not 
become inactive, the proper nucleus for liberating vapour in the 
operations of boiling and distilling, and for preventing bumping, is 
charcoal, coke, or some other porous body. 

THE extraction of odoriferous oils with glycerine is performed by 
introducing the flowers, such as those of the jasmine, hyacinth, 
narcissus, lilac, syringa, violet, rose, &c., into a vessel filled with 
glycerine, in which they are allowed to remain for three weeks. 
At the expiration of this time the liquid is strained off, and con- 
tains the odoriferous principles ‘of the flowers, “The glycerine has 
been converted into a delightfully perfumed extract, which may 
be used as it is for hair dressing, or it may be “dissolved in all pro- 
portions in water or alcohol, forming various ‘highly perfumed and 
variously scented liquids or washes. Some of the less volatile 
essential oils may also be transferred to ether, and from it to 
aleohol: ‘The us@of glycerine offers one great advantage over the 
use of oil, namely, that it is not liable to become rancid. 

Prorrssor Massimo L&vi has published the following safe and 
easy method by which everyone can assure himself of the true 
nature of a diamond he is about to purchase, and which should be 
used without hesitation when the diamond is one of high price 
The stone in question must be intimately mixed in a leaden, or, 
better, platinum-erucible, with pulverised fluor spar, and on to 
the mixture concentrated sulphuric acid must be poured. The 
crucible can be heated with a few pieces of charcoal under a 
chimney, to avoid breathing the hydrofluoric gas which is evolved 
ia abundance. When the vapours have ceased to be emitted the 
crucible is allowed to cool, and the mixture is stirred with a glass 
rod to recover the diamond. If the stone is found intact, it is cer- 
tainly a true diamond,., If the stone was false, on the contrary, 
its nature will be revealed at once, for its silicon will have united 
with the hydrofluoric acid, forming.a gaseous fluoride, and the 
imitation diamond will either be found extensively corroded, or it 
will have been completely volatilised, and have disappeared 
entirely ! 

A CORRESPONDENT of the Taunton (Mass.) Gazctte says the in- 
scription on the celebrated Dighton rock, near Taunton, is slowly 
disappearing, owing to the.effect of ice upon its surface during the 
winter. The solution ofthis singular inscription, says the writer, 
has given rise to much speculative inquiry and a great diversity of 
opinion. it has challenged the attention of many scholars learned 
in antiquarian lore. Mr. Harris, the learned orientalist, thought 
he found the Hebrew word melek (king) in the inscription. Colonel 
Valancy considered it of a Scythian origin, The Rhode Island 
Historical Society caused a carefully prepared drawing of the rock 
to be sent to the Royal Society of Antiquaries of Copenhagen, b 
whom it was sabjitted to essor Rafn, the eminent Runic 
scholar, and learned associate, Professor Finn Magnusson. A part 
of the iriscription they declared to be in the Runic character, and 
to read: “* On this spot landed Thornfenn with one hundred and 
thirty-one men,” Various drawings have been made of the rock 


wings 
| ‘and its inscription, from-tbat of Cotton Mather to the present 


day, all of them differing in particulars; but last summer a suc- 
attempt was made to the rock with a large 
plate, as well as stereoscopic size) the i 


, rytaten ption may now be 
critically examined by the antiquarian, 


MISCELLANEA. 

Onrcon has twenty-one quartz mills in operation. 

THERE are at present 676 omnibuses running in Paris. 

A LaRcE Swedish order for water pipes is understood to be now 
in the market, 

THE playground of Charterhouse School has been let on a build- 
ing — and will probably soon be.covered over. It is nearly two 
acres . 

Tue preliminary meeting of jironmasters at Birmingham on 
Saturday resolved to adhere to the current rates for all descrip- 
tions of ured iron. 

Tue preamble of a bill introdaced into Parliament by the local 
panier Sy ton coy and Denton, for the acquisition of the local 
gas has been declared not proved. 

Tue great hour-bell—an instalment of the new peal for Wor- 
cester Cathedral—is now in the'nave ready to be raised to the 
tower. It has been founded’ by Messrs. Taylor, of Loughborough. 

that serious irregularities have 
Dockyard. Several officers are 
urniture, &c., having been made in the 
yard for private use. i, 

Messrs, A. STEPHEN and Sows, of Kelvinghaugh, have launched a 
screw steam yacht of 251 tons, built for Mr. J. Lamont, of Knock- 
dow. The yacht is to be employed for yachting aad scientific 
purposes in the Arctic Seas. ‘ 

On Saturday morting Messrs, Laird Brothers floated from their 
yard at Birkenhead the new armour-plated turret ship Captain, 
which has been specially-built from the designs of Captain Coles, 
as the representative ship of his turret system. 

In the year 1867 the number of iron-smelting works in Prussia 
was 1211, employing 87,086 workers. The steelindustry has made 
enormous progress in the last few years. The celebrated establish- 
ment of Krupp, in Essen, has a-world. wide reputation. 

Tne Cleveland pig iron trade continues firm : shipments of pig, 
both foreign and coastwise, are actively proceeding. The large iron 
founders of the district continue well employed, the demand for 
pipes as well as for general castings having increased. 

Reports from Memphis, New Orleans, and other parts of the 
Southern States, say that negro labour is in greater demand this 
| spring than ever, and higher wages are offered to coloured hands 
| for plantation and other work than in any previous year. 

Upwarps of forty men left Thurso during last week for the 
| Kildonan diggings. Companies have been formed of eight, ten, 
| and twelve men, who have got wooden sheds made for their 
accommodation, and had them conveyed to Kildonan by carts, 

A FIRE took place earlyon Tuesday morning at the workshops 
of Messrs. Jeaks and Co. engineers, Charles-street, Drury-lane. 
The building was a gutted, and several of the neighbouring 
houses were derably damaged. The cause of the fire is not at 
present known. 

Tue telegraph cable thrown overboard by the Calcutta has been 
| cut by the Caroline ten miles from the eastern end. She had re- 
| covered up to Thursday afternoon twenty-seven miles of the longer 

end, and it is hoped she would succeed in getting all that part on 
| board by Friday night. 
| Tn Board of Arbitration formed for the northern iron trade has 
| got to work. "The wages.qvestioa is being discussed, the operative 
representatives arguing tbat an advance on puddiers and mill- 
| men’s wages should be made on the ground of the improvement of 








trade and the advanced price of iron. 

A VELOCIPEDE journey from Liverpool to London has just been 
made by two members ef the Liverpool Velocipede Club, They 
set out on Wednesday evening, last week, arriving in London on 
Saturday night, feeling none the worse for their long ride. The 
| tourists carried their luggage in carpet bags strapped to their 
vehicles. 
| .. It is not generally known that many of the islands on the 
eastern shore of the Adriatic are blessed with a climate little, if at 
all, inferior to that of Madeira, Lacroma, which lies opposite to 
| Ragusa, is eminently gifted in this respect, and in vegetation and 
| picturesque beauty jis perfectly tropicul. A company is now being 
| formed to establish there a sanatorium for persons affected with 
chest diseases, 

We (Atheneum) understand that the.Chaucer window, put up 
in Westminster Abbey last winter, was mainly, if not wholly, due 
to Dean. Stanley’s wish to commemorate his own connection with 
the two minsters by some visible record of the bright old poet who 
is bound up with Canterbury. and Westminster in all English 
readers’ thoughts. 

CALIFORNIAN papers state that the track of the Central Pucific 
road was a week ago laid to a point 4954 miles east of Sacra- 
mento. The road is graded_100 miles west from the northern end 
of Salt Lake—and between tliése two points the gap is only sixty- 
five miles, fifty-six miles of which are graded. Forty to fifty days 
more will complete it. 

Ow Saturday there was launched from the yard of Messrs. Hall, 
Aberdeen, in presence of a very numerous assemblage of citizens, 
a large steam corvette, au wrder from the Japanese Government. 
The: vessel is a fine specimen of, the workmanship of the builders 
of famous clippers, andis.greatly admired for compact strength 
and beauty of outline. ._ 

A Sours-Easnens. railway geard has been remanded on a charge 
of abstracting a bottle of brandy from one of the packages in his 
charge. His van was found welkfurnished with tools for opening 
any package, and the present complaint is only the last of « long 
series relating to similar losses, On this occasion the offender 
was found lying drunk in his van, and detection was unavoidable. 


Ar the last meeting of the Manchester Literary and Philosophical 
Society it was stated that the rainfall at Old Trafford, Manchester, 
in 1868, had been rather more tlian three inches below the average 
of the last seventy-five years. Reference had been repeatedly made 
to 1826 as adry year, but in 1826 nearly twenty-five inches of rain 
fell. The summer of 1868 was, however, much drier than the sum- 
mer of 1826. 

M. Donpers, of Utrecht, has contrived an apparatus by which 
the rapidity of thought.may be measured. The elephantine name 
of the instrument is ph, from the Greek nvema, con- 
ception, tackys, quick, and griipho) I write. A weight, in falling 
from « certain alcitude,.is made te-produce both a sound and an 
electric spark. As these impressions are not simultaneous, the 
difference of time is ascertainedby repeated experiments, 

THe ravages made by thea#aon the shore at Smallmouth have 
lately brought to light what ds evidently one of the saitpans or 
saline in use by the ancients for the manufacture of salt. It 
is a circular trough, six orsevep feet in diameter, formed of well- 
puddled clay. It has two openingslined with slabs of Kimmeridge 
shale to a thickness of about.4wo inches, one of these channels 
being covered by a slab of similar material. The outer edge of the 
basin sloped for about two feet, until it reached the level of the 
ground, 

Ow Monday the Leamington local board held a special meeting 
to consider an offer received from the Earl of Warwick, to take 
the whole of the sewage of the town for a term of thirty years, 
and dispose of it by irrigation on his lordship’s estate at a distance 
of from two or three miles south of Leamington. The local board 
are to lay down the requisite thains, construct the necessary works, 
and pump the sewage to a given pointon the estate, and in return 
his lordship will Pay the board £450 annually for the sewage. 
he terms proposed by his lordship were unanimously approved of 
by the board, and the offer was accepted, and will come into opera- 
thon ene the 25th of Marchi; 1870, by which time Lord Warwick will 
‘be prepared to dispose of the sewage on his estate, 
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‘ PUBLISHER'S NOTICE. 

There is reason to believe that the weekly sale of THE 
Enorzer is actually more than double that of the re- 
maining engineering journals combined. Of the infl 
character, or QUALITY, of its circulation, advertisers’them- 
selves possess conclusive and satisfactory evidence, 


*,* Ap TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O’cLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 








*,* With this weck’s number of THE ENGINEER will be issued, as a 
Supplement, No. XVI. of our Portfolio of Working Drawings. 
Each number as issued by the Publisher will contain the Supple- 
ment, and subscribers are requested to notify the fact at our office 

should they not receive it. 


TO CORRESPONDENTS. 

*,” We cannot undertake to return drawings or manuscripts, and 

must therefore request our to keep copies. 

Sin F. K.—Nezt week. 

W. H. N.—Shall be attended to, 

J. D. (Liverpool).—Cut the flange off. 

J. E. (Byrom-street).—Received. Many thanks. 

R. T. (Stockton-on-Tees).— You are completely wrong. 

Susscaiser.—Accepted. Engraved; will shortly appear 

J. T.—Your letter is too long, and contains little that is new. 

J. T. (High-street, Bedford).— You should write to the Patent-offce. 

R. W. W. (One-wheel Velocipede).—A /etter lies at our office for you. 

A. and C, (Littleborough).— The arrangement is novel, and we have no doubt 
would work very well indeed. 

Breecu-LoapinG Competition.—We have received several letters on this 
subject, which arrived too late for publication in this impression. 

C.J. L.—(1) Speaking without a minute knowledge of your circumstances, we 
should say it is not. (2) Yes. (3) Moderately overcrowded, (4) None 
worth having. 

Messrs. A. H. (Self-acting Signals) — Your invention is in principle very 
old ; nearly similar arrangements were exhibited in 1851 and 1853 in Hyde 
Park and Dublin. We have no faith in self-acting signals. 

Wacon. — The wheel, if it couid he made, would carry the required 
weight on a boarded floor, but it would fail on a common road for 
want of lateral strength ; but the wheel could not be made at all as shown 
in your sketch, Nuts would not hold on wire 3-32nd of an inch in dia- 
meter, and the rivets at the outer ends would not hold. 

Exrata,—In our impression for March 26th, p. 227, column 3, line 16, dele 

0 3 


the — before 69. Line 18, for 1 X read 1 + 








69 
3 x 7200 3X 7200 





PRESERVATIVE PAINTS OR CEMENTS. 
(To the Editor of The Engineer.) 

S1rn,—Will any of your correspondents oblige by giving information about 
the cements invented by Captain Coles and by Mr. Wm. Welch, of Ports- 
mouth, together with the addresses of the inventors ? P. J. 

London, 24th March, 1869. 

UNION PACIFIC RAILWAY COMPANY. 
(To the Editor of The Engineer.) 

S1m,— Would any of your correspondents be kind enough to inform me if 
there is an agent for the Union Pacific Railway in this country, and his 
address? A SuBSCRIBER. 








SCREWING MACHINES. 
(To the Editor of The Engineer.) 

S1rx,—Will any of your numerous readers kindly inform me who are the 
makers of machines for cutting coach screws or ordinary wood screws, and 
about the price of a machine that would cut up to jin. diameter? 

Worcester, March 30th, 1869. -———— 8. T. D. 

MEETINGS NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 6th, at eight 

o'clock p.m.: Continued discussion, ‘‘ American Locomotives and Kolling 


k. 

Soctety or Encineers.—Monday, Apri) 5th, 1869: *‘ The Methods Em- 
ployed in the Determination of the Commercial Value and Purity of Coal 
Gas,” by Mr. F. W. Hartley. 

ROYAL UNITED SSRVICE INSTITUTION.—Evening meeting, Monday, 
Aprii 5th, at half-past eight o’clock : ‘‘ The Conversion of our Wooden Line~- 
of-battle Ships into Armoured Turret Ships,” by Charles F. Henwood, Esq., 
Naval Architect. Lecture at threeo’clock, Friday, April 9th : ‘* Hints to all 
who Travel,” by A. B. Lord, Esq., h.p. R.A. 


THE FNGINEER can be had, by order, any newsagentin town or country, and 
at the various stations; or it can, if preferred, be supplied direct from 





THE ENGINEER és registered for transmission . 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three shil- 
lings; each line afterwards, ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill, All single advertisements from 
the country must be accompanied by slamps in payment. 


THE ENGINEER, 


FRIDAY, APRIL 2, 1869. 


THE CHANNEL FLEET AT SEA IN 1868, 

A votuminous blue-book, entitled, “Copy of a Report 
from Rear-Admiral Warden, dated 11th July, 1868, en- 
closing Letters from Rear-Admiral Ryder and the Com- 
manding Officers of her Majesty’s Ships in the Channel 
Squadron upon the Subject of the Respective Merits of 
the Various Ships,” has been published within the last 
couple of weeks, and extracts from its pages have already 
appeared in the columns of more than one of our contem- 
poraries. The merits and demerits of the more recent 
additions to our naval strength were never more hotly 
contested than now; and each and every scrap of informa- 
tion respecting the performance at sea of the vessels of 
the Channel fleet is eagerly seized the moment it is made 
public, and used to support the arguments of either the 

long” or the “ short’ y; that is to say, of those 
who condemn or ,uphold Mr. Reed’s well-known theories. 
The report before us will be found equally satisfactory and 
unsatisfactory by both parties os har as mere opinions 
are concerned. me of the officers contributing to the 
report believe in short ships, others think that vessels of 
the Achilles type leave little if anything to be desired. Thus 
far, therefore, the report is not especially useful; and we 
think that those who have without due me of its 
contents, extracted certain passages simply use the 

vore hardly or the reverse on Mr. Reed have acted cntaieiy 
and unwisely, A little careful examination would have 
shown that to all intents and purposes the ‘cruise of our 














Channel fleet in 1868 has added scarcely one a of 
ape ape ard age Seca, Why this should be 
the case, is explained in the very page of the Report. 
The squadron was at sea for thirty-three days, and during 
that period Admiral Warden states that he used every 
endeavour to give effect to the wishes of the Lords of the 
Admiralty on the several points Jaid down in their instruc- 
tions, but the state of weather was “so exceptionally 
pein with li 4 en and smooth bes naad a deg of _ 

ities of the ships were rly dev » “Tee 
ara runs the Rep “tis toon qulle smooth, with 
occasionally an ordinary Atlantic swell, moderate and long. 
On one occasion, the 10th of June, the Minotaur rolled as 
a maximum 53 deg. each way; on all other days the motion 
on board the Minotaur was hardly appreciable.” Under 
such conditions as these it was obviously impossible that 
our store of information regarding the performance of 
ironclad ships at sea could receive any material augmen- 
tation. One or two facts, however, | es been brought 
out a little more prominently than before; and certain 
opinions advanced by ourselves have received further 
confirmation, and these we shall consider before pro- 
ceeding to the opinions expressed by the various officers 
in command. 

In the first | aoe then, as regards the Bellerophon, 
although we find nothing new as regards her speed under 
steam, and her steadiness never was tested, we do find the 
fullest confirmation of our statement that she was a slow 
and inefficient ship under sail. Only twosailing trials were 
made, one on the 20th June, lasting four hours;the other nine 
days subsequently, lasting seven hours. On both occasions 
the Bellerophon was the last ship in the squadron and the 
Warrior the first. On the second day’s trial the Bellero- 

hon missed stays twice; on the 20th of June the Warrior 

t her by 8197 yards; the Achilles beat her by 3128 yards; 
the Minotaur beat her by 2200 yards; and even the old 
Royal Oak, a cut-down line-of-battle ship, passed her by 
2174 yards. On the 29th of June her defeat was not less 
conclusive. Her inferiority is attributed in the Report to 
deficiency of sail area, and to the fact that she cannot raise 
her screw, which although disconnected would not 
revolve. But as regards the first point, we find that the 
reported sail area of the ship does not manifest anything, 
when compzred with displacement, to account for the bad 
sailing of the Bellerophon. The Minotaur, with a dis- 
placement of, in round numbers, 10,000 tons, spreads 
3597 square yards of canvas, or ‘3597 square yard per 
ton; the Warrior spreads 3201 square yards, with a dis- 
placement of 9000 tons, or 3556 yard per ton; while the 
Bellerophon spreads 2643 yards, with a displacement of 
7000 tons, or °377 yard per ton. Calculated in this way, 
the Bellerophon is positively better off than her rivals. 
But Admiral Ryder does not calculate in this way. He 
divides the area of canvas by the number of hundred 
square feet contained in the area of the midship section 
ot each vessel, and shows that the Minotaur has 272 square 
yards, the Warrior 253, and the Bellerophon only 218 
square yards of canvas per 100ft. of cross section. Thus, 
again, we find that the excessive immersed midship 
section of the Bellerophon as compared with her displace- 
ment tells heavily against her. Mr. Reed will not find it 
so easy to increase sail power as steam power; and short 
heavy men-of-war must, therefore, in the nature of things, 
always prove indifferent sailers, 

The slowness of the Bellerophon is, in the second place, 
attributed to the resistance of her screw, which, even when 
disconnected, did not revolve. It requires a velocity of 
between. five and six knots to start it; and this speed, 
during her last cruise, the Bellerophon could not attain 
under sail. The screw has a very fine pitch, and expe- 
rience proves more and more conclusively every year that 
fine pitch screws should always be fitted with raising gear. 
They are adopted principally that a very high speed of 
piston may be developed. To this there can be no objec- 
tion, provided facilities are afforded for taking them out of 
the water when steam is down. But permanently 
immersed screws of fine pitch are very objectionable in 
the case of ships intended to sail a good deal, as all our 
sea-going men-of-war should do, It was unfortunate that 
Mr. Reed was compelled by the very reasonable demands 
of the constructors of the Bellerophon’s —— to adopt a 
very fine pitch; and to this screw and the balanced rudder 
the ship’s slowness under sail is no doubt in a measure 
attributable. 

A very important defect in the construction of the 
Bellerophon is brought prominently forward by Admiral 
Ryder. We give the Admiral’s own words without com- 
ment:—* The only guns that can be considered as chase- 
guns in the Bellerophon now are on the main deck behind 
the breast-plate. When chasing at full speed it would be 
impossible to use them at all, or to command a view over the 
bow wave, either from them or from the foremost main dect 

ms, even if these latter could be trained nearly 
fore and aft.” The italics are ours. 

As regards the Pallas, a ship which Mr. Reed not long 
since pronounced “very successful,” it will suffice to say 
that she is condemned throughout the Report by everyone 
except her captain, who gallantly stands up for her. As, 
however, he merely expresses opinions which do not 
controvert facts, the ship does not gain much by his 
advocacy. Admiral Warden describes her in a piquant 
sentence: “ As the experiments now taking place on board 
the Pallas are to be made the subject of special report, I 
need not further advert to them in this place, nor do I 
think it necessary to say more about that ship, as her 
qualities are sufficiently well known; and J do not 
there is the least probability of asecond ship of the same class 
being ever built.” The italics are ours. 

Turning now to the opinions expressed by the different 
officers who have contributed to the report under consider- 
ation, we give the first place to a valuable sapntion made 
by Admiral Ryder, which places the whole question of 
turret versus broadside ships in a very novel light. Mr. 
Reed builds his ships short, principally to make them 
handy, and thereby sacrifices many inestimable qualities. 





Now handinessmeansthe powerinaction of keeping any given 
guns bearing on any given ship, and of avelling the blow 





of om petnguiss stemating t ram. But it is not neces- 
sary that the whole ship should move in order to keep guns 
bearing, or in order to make them bear. To effect this it 
will suffice to make the gun move as in a cupola ship. This 
much admitted, it follows that a long and unwieldy turret 
ship might be much more handy than any craft we have 
afloat. On this point Admiral Ryder writes: “ Assuming 
for the moment what is not yet established by actual ex 
riment in sea-going ships, that there is no insuperable 
difficulty in building large cupola ships of over 4000 tons 
that shall be thoroughly efficient sea-going cruising ships 
in all weathers and climates, with well-ventilated quarters 
for the crews, and with upper decks for working the ropes 
and anchors, raised above the encroachment of the waves, 
and that on these heads no difference remains any longer 
between the broadside and the cupola type, then it appears 
to me that we can afford to give to the cupola shi 
ceteris paribus, a greater proportion of length to breadth 
than we can afford to give gud handiness or rapid turning 
power to the broadside ship, viz. because one of the most 
important reasons why our broadside ships should be so 
constructed as to be as handy as possible, and consequently 
as short as possible, is, that the guus on one side may as 
frequently as possible, and for as lovg a period aspossible, be 
kept bearing on the enemy. Now, there is this distinctive 
feature inherent in the cupola type, viz. that all the guns 
can be brought to bear upon the enemy, and be kept bearing 
on her for so considerably longer a time than can be 
effected in the broadside ship, most of whose broadside 
guns command an angle of 45 degrees orly, that rapid 
turning is not on this account, viz., the bearing of the 

8, of nearly the same importance in a cupola ship as it 
is in a broadside ship; hence it is probable that when the 
proportion of length to breadth for a cupola ship of, say 
4000 tons and over, is being decided upon, the constructor 
will give her a greater proportion of length to breadth, 
more nearly approaching to that of the Achilles than to that 
of the Bellerophon.” 

We have here one of the most important and valuable 
arguments ever adduced in favour of the turret type, aud 
we shall take care that this is not lost sight of. It may 
urged, however, that the long ship will be peculiarly liable 
to destruction by ramming. On thie point let us listen 
once more to Admiral Ryder:—“ To avoid being rammed 
during action in which several ships are involved, it will 
be advisable to keep the ships constantly moving, say, at 
five or six knots as a minimum; and, attempting to «lo this 
in a broadside ship, it will be necessary, seeing how small 
is the angle of training of most of the guns—45 deg. to 
60 deg. —to keep the ship constantly and rapidly turning, 
whereas in the cupola ship this constant, rapid turning 
would be unnecessary, as the guns can be kept on by 
turning the cupolas; and therefore,” concludes the 
Admiral, “the cupola type seems to present, in addition 
to the numerous apparent recommendations, such as 
separating the battery, and thus restricting the effect of 
the enemy’s shells, the double broadside, &c., these two 
additional recommendations, viz. :—(1) that a cupola ship 
may, ceteris paribus, be made longer, and can therefore 
carry more fuel; and (2) that in action she can maintain 
a greater average speed than a broadside ship, and still 
keep her guns bearing on the enemy.” 

It may be urged that we have overrated the value of 
efficiency under sail alone when speaking of the Bellero- 
phon. We find the following passage in Captain Good- 
enough’s* letter: —‘“ In manceuvring under sail the 
Warrior, Defence, and Achilles show decided advantage, 
and would be able to maintain their posts off an enemy's 
port, under sail; all the others would require a daily con- 
sumption of coal.” The importance of the statement thus 
briefly made would be fully realised within one month of 
the breaking out of war. 

On the subject of ramming nearly all the officers have 
something to say. Both pete A give their views at 
considerable length. As they have already been reproduced 
in part in the columns of our contemporary, the Pall Mall 
Gazette, and our space is limited, we shall not say more bere 
than that the Admirals pronounce in favour of shestahipaes 
the best for ramming and the best for being rammed. 
Admiral Ryder thinks that what is known as the ram 
bow is the worst that could be adopted, and prefers a 
straight, upright stem. He believes that ramming will 
play an important part in future naval actions. But he 
adds that the result of the experience gained when the 
Amazon “rammed” a small steamer in the Channel is not 
encouraging—in which we quite agree with him. Captain 
Vansittart “prefers the shortest ship for ramming, but 
believes when the time comes for searching an enemy's 
ribs more will depend on the captain seizing his happy 
opportunity, and having nerve and stomach to dash in 
boldly, than on the length of the ship he may command.” 

Captain Boys does not believe in ramming, and he, to all 
intents and om, holds opinions identical with ours as 
to what English men-of-war should be. “In a general 
action,” he writes, “ ramming would be entirely a thing of 
chance, for if a good speed be kept on ships, which should 
invariably be done in such cases, it would be a difficult 
matter to strike another vessel with the stem, however lon 
she may be, provided she is on the look-out to avoid it. 
also take into consideration the probable injury that would 
accrue to the ramming ship, more especially should she be 
fitted with the long-projecting prow, which would certainly 
be twisted off, and for this reason the three long ships 
mentioned, obtaining their speed from the fineness of 
their lines instead of the excessive force of their engines, 
ans stability from their size, sailing well—for the 

inotaur, if rigged the same as the Achilles, would be 
equally good-—being able to carry a heavier armament 
than the Bellerophon, and being fitted with the modern 
improvements of that ship, are what I believe should be the 
model for ships of the line of the Po day, while 
smaller rams or turret ships should do the work of 


frigates, &c.” 

‘Lest we should w our readers we shall not further 
extend this article. The gist of the book we have placed 
before them, what remains is little more than reports on 

* Of the Minotaur, 
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the working of inboard gear and gun carri possessing 
no general interest; and a gigantic mass of tables contain- 
ing hourly returns of the rolling of every ship in the 


squadron, and rendered of little or uo ical value by 
the exceptionally fine weather during which the observa- 
tions were taken. 


ARTIFICIAL SEWAGE MANURE. 

Ir a farmer were asked which he would rather have for 
his land, supposing the cost to be identical, sewage au 
naturel, or sewage converted by the aid of chemical re- 
agents into a dry manure, there is not the — doubt 
respecting his answer. He would probably answer, 
“What use would your dry stuff be to me in a 
season like that of the past year? It would not 
enable me to plough up my fields that were as hard as 
iron, and if I laid it up in a shed or outhouse until I was 
able to use it, it would by that time be no better than so 
much dirt.” On the other hand, their invariable answer 
on being interrogated respecting sewage at naturel, or, 
plainly speaking, sewage irrigation, is, “ We should be ve 
glad to have it; it would be the salvation of our poor land, 
and would improve that of a better kind, but how are we 
to get it?” In the latter instance they wish to get their 
‘“‘whistle,” but are afraid of having to pay too dearly for it. 
In the former they will not have the “whistle” atany price. 
Although we have steadily and consistently advocated the 
principle of direct sewage irrigation, as the only correct 
method of solving what constitutes at present our great 
national problem, yet we are always open to a fair and 
impartial consideration of any other means that may be 
proposed. What has always appeared one of the principal 
advantages of direct sewage irrigation, is that the deodori- 
sation, disinfecting, and utilisation are all effected by one 
and the same operation, which is simply nothing more than 
passing it over the land. 

Nature, by the wonderful powers of assimilation with 
which she has endowed the “herb of the field,” does the 
rest, and the superfluous liquid flows from off the fertilised 
surface, in a state which enables it to be discharged into the 
nearest stream, without adding more than two grains per 
gallon of additional deposit to its waters. Whether this 
purification be accomplished in the manner just described, 
or by the assistance of chemical reagents and precipitants, 
it can in both instances be accomplished without the escape 
or diffusion of any noxious or disagreeable effluvia. The 
ideas that have heen propagated respecting the unwhole- 
someness of sewage works, and the unhealthy nature of 
their neighbourhood, are completely groundless. It is not 
to be understood that the immediate vicinity of large 
sewage works would exactly form an eligible site for build- 
ing purposes, but, provided proper care and precautions are 
observed, there is really nothing to apprehend. The 
decrease in the death-rate of Croydon since the utilisation 
of its sewage by irrigation, is an incontrovertible answer to 
all such statements. 

The results obtained at Stroud, where the principle of 
deodorisation and disinfecting of sewage by chemi has 
been carried on for some time, are deserving of attention, 
and the perfect health enjoyed by the labourers and work- 
men engaged in the operations, corroborate the assertion 
already made. Although many appear to consider the 
process adopted at Stroud very wonderful, in reality it 
differs little or nothing from the numerous examples that 
have been already put into execution. The modus operandi 
of all these operations is alike, and consists substantially in 
inixing some chemical ingredient, some “ disinfecting and 
deodorising powder,” with the sewage. The result is, that 
partly by mechanical, partly by chemical agency, the solid 
parts of the sewage are precipitated; and after as many 
doses of the primary ingredient as may be required the 
redundant liquid is brought into a state of comparative 
purity. There is no mystery in all this, Any chemist 
could tell you that it is a simple matter, which no one 
would dream for 2 moment of questioning. Had Hercules 
been a chemist, he could have found a much easier method 
of cleansing the Augean stables, than by the engineering 
feat of diverting a river through them. Concerning the 

ssibility of rendering sewage water pure and innocuous, 

y methods similar to that carried out at Stroud, there can 
be no two opinions. Concerning the adoption of this 
course in preference to that based upon sewage irrigation, 
there is a variety of opinions. In connection with the 
“deodorising and disinfecting powder” there is the ques- 
tion, “‘ What does it cost?’ The great defect of all the 
numerous patent powders and nostrums proposed for dis- 
infecting, deodorising, and precipitating sewage matter, is 
that their cost is far above the value of the results obtained 
from their employment. The means are notoriously dispro- 
portionate to the end. It would manifestly never pay to 
precipitate a substance worth sixpence by the employment 
of a precipitant worth five shillings a nd. Were 
no cheaper liquid available, the washing of gold 
could scarcely be carried on profitably by the use of 
Imperial Tokay. As a rule it will be found that the more 
complete the purification of the sewage, after treatment b 
the “magic der,” the more expensive the process wi 
turn out. It must be either quantity or quality. The 
powder must either be very potent, or what it lacks of 

~—— must be made up by repetitions of its doses. At 

— t <y doses are administered before the desired effect 
roduced, 
he real aim of all attempts in dealing with sewage is 
mye fh make it applicable, in some shape or 
other, to the fertilisation of land. No doubt a 

deal is accomplished when it is removed from the vicinit: 
of human habitations and rendered innocuous, and th’ 
should always be the primary consideration, But in 
addition, the intention of subsequently effecting its utili- 
sation should nevcr be lost sight of. It is certainly a point 

ined, ——— to carry out the removal of what has 

in long regarded as an intolerable nuisance; but it is a far 
greater achievement to convert that nuisance into an 
- absolute benefit, and to demonstrate that it is capable of a 
valuable utilisation. Consequently thé whole problem 


turns upon the ultimate result of all the treatments 
of sewage. 


In the present instance it is the con- 





rtable manure. Here it is 
that we commence to indulge feelings of scepticism. 
Here it is that we require the most convincing 
proofs that the sale of the manure repays the cost 
of its production. It has never done so yet, and we should 
be very much Gre! iment if the Stroud authorities could 
produce an annual sewage balance sheet, in which there 
would ap the smallest sum in the profit column. In 
1867 the results of the project were far from proving of a 
remunerative character, so that in whatever condition it 
po Aa at present, there are manifestly some long arrears 
to side good. Omitting for a moment the cost of the 
works, it is plain that sewage taken direct from 
the sewers, is capable of fertilising land to a hitherto 
unprecedented extent, Where is the necessity, there- 
fore, of doctoring it with chemicals or drugs, in the 
vain hope of endowing it with a property that it posseses 
in a superior degree, without such adventitious assistance ? 
The advocates of the manufacture of sewage manure 
adduce as their strongest argument against sewage irriga- 
tion, the heavy outlay necessary for the construction of the 
required works. It might be imagined that they had no 
expense in this line themselves. This would be quite an 
error. When it happens that sewage irrigation can be 
carried out upon the principle of gravitation, as at Edin- 
burgh, verdes, and elsewhere, there is not much difference 
in the first outlay. The sewers and draips are common to 
both, as well as the outlet. Those that are needed to take 
the sewage to the land are of course not required where 
the manure is of a portable character, but it must not be 
forgotten that whether as sewage liquid or sewage solid, it 
must be conveyed to the land in some manner or another. 
There is just this difference, which, in our opinion, is in 
favour of the irrigation plan. When the sewers are once 
constructed, leading from any works to a large tract of 
neighbouring land, they are done once and for all, and will 
last for years for the same purpose. If, on the other hand, 
the same land be manured with dry, portable manure, 
manufactured at the same works, there is the continual 
expense of carting it to the same spot year after year, 
and of applying it by hand to the land. We 
are inclined to think, particularly if the roads be bad, that 
the interest on the cost of the drains, would not reach a 

uarter of the sum, that would be annually expended upon 
the other means of transport. To put the case plainly. 
Which would be cheaper, to construct a system of water- 
works with the proper number of culverts and drains, or to 
cart the water in casks from the reservvir to the different 
houses? We need not pause fora reply. In conclusion, it 
may be stated that, without denying the possibility of 
obtaining a saleable and valuable.dry manure manufac- 
tured from sewage, the balance of evidence—the truth of 
which evidence cannot be impugned—is in favour of 
sewage irrigation. Tangible results of the extraordinary 
weight and value of grain, cereal, and root crops, grown 
upon land irrigated with sewage, are before the public, 
while there has been no such evidence produced on 
the other side. On the contrary, there are no less than 
twelve leading towns where attempts similar to those 
undertaken at Stroud, have resulted in lamentable failure 
and financial disappointment. At the present moment 
the question of sewage irrigation versus the manufacture 
of artificial sewage manure, is being vigorously discussed 
at Kingston-on-Thames. The authorities, who ought to 
have taken action in the matter a year ago, are just where 
they were, and furnish another instance of the vacillation, 
procrastination, and supineness of the majority of 
corporate bodies. The subject is very well ventilated in 
the daily journals. The members of the local board have 
voluntarily placed themselves upon the horns of a dilemma, 
and we wish them wel! out of it. At the same time we 
do not by any means concur with the decision of the Home 
Office, which refused them the land they wanted —a 
refusal, it is well known, which was not based upon just 
grounds, but resulted from undue influence and red 
tapeism. 


version of it into a 


THE RADCLIFFE PROCESS. 


WuEN we discussed the process by which the manager 
of the Consett Ironworks makes ship plates at a price 
which enables him to compete on their own soil with Bel- 
gian and French ironmasters, and of a quality apperentiy 
unimpeachable in its excellence, we wrote with the full 
conviction that the details and the principles of this process 
would alike be discussed, and we were not mistaken. 
Discussed the process has been, though not as it deserved 
to be. One writer gravely informed his reader that the 
doubling of puddled balls had been practised from time 
immemorial—that is to say, long before the steam hammer 
was invented ! and others have followed his lead, denying 
first, that the process is novel, and secondly that it is valu- 
able, without adducing any very good arguments to prove 
either proposition. only really useful comment which 
has been made either in our pages or in those ef our con- 
temporaries, on the subject, is the letter from the pen of 
Mr. Morgans, a gentleman of large experience in the 
manufacture of iron, which appeared in a recent impression. 
Mr. Morgans’ ents may be classed under two prin- 
cipal heads; first, the Radcliffe process is not novel, and 
therefore cannot be patented; and secondly, by implica- 
tion, the product resulting from the process is not very 
valuable. Both these propositions are worthy of notice. 

It so happens that with many of the facts mentioned by 
Mr. Morgans concerning the manufacture of heavy puddled 
bars for the Millwall Ironworks, we were iliar as 
far back as a year ago, and on being placed in possession 
of them we ed at the conclusion held by Mr. Morgans, 
namely, that the Radcliffe process cannot. be made the 
subject of a valid patent. A visit to Consett and actual 
inspection of the process greatly modified our views, and 
= tieve oes — visit would lead to a ve Nowe 
of opinion on Mr. Morgans’ part. It is quite possible that 
he ie rightin assuming that Mr. Radcliffe has no legal right 
to a patent whatever, and that any one may do as is done 
at Consett, and refuse to a royalty on the ground of 
de 24, But it also possible that a jury, 

all the facts before tem, might take a very dif- 





ferent view of the matter. Whether Mr. Radcliffe’s 
patent is or is not valid is his affair, not ours, and 
on the point we shall pronounce no opinion what- 
ever. But of this much we are certain. Whether 
Mr. Radcliffe has or has not a legal right to demand 
a royalty, he has a moral right to receive reward 
from those who adopt what is to all intents and purposes a 
new process. As to the character of the Radcliffe process, 
it is evident that a good deal of misconception still exists, 
and it is worth notice that none of the gentlemen who, 
have criticised it have ever seen it carried out. It is 
assumed, for one thing, that the welding of the puddled 
balls under the hammer is imperfectly effected; and we 
happen to know that because sound welds could not be 
obtained with certainty, the method of making heavy 
puddled bars which Mr. Morgans describes, was not per- 
severed with at Pontypool, There the puddle ball- 
doubling process was in one sense a failure, and Mr. 
Morgans tacitly admits this in common with everyone who 
argues against the validity of Mr. Radcliffe’s patent on 
the ground of “prior user.” A process cannot be at 
once a success and a failure. It is not likely 
that they would fail to do at Pontypool what can be 
achieved at Consett with precisely the same appliances and 
methods of manipulation. Let it be proved that Consett 
is doing what Pontypool could not do, and it at once be- 
comes evident, we think, that the Consett process and the 
Pontypool process are two different things. It may be 
urged that the differences are very small; but every iron- 
master knows that it is on apparently the most minute 
trifles that success or failure will depend. A change in the 
wind, for example, may alter the character of an entire 
week’s make of iron from a given blast furnace. If it can 
be shown that Mr. Radcliffe introduced modifications into 
the method of carrying out the Pontypool process which 
rendered it a commercial success, then he is entitled to the 
credit of introducing a new process of manufacturing iron, 
and under these limitations we in the cause of justice claim 
the credit for Mr. Radcliffe, irrespective of any and all 
questions concerning the legal validity or invalidity of his 
patent. 

Now it so happens that at Consett no trouble is—so far 
as we are aware—encountered in obtaining perfectly sound 
welds, and this fact in a measure answers the objection 
that the product of the Radcliffe process is worthless, or 
nearly so. In the ordinary sense of the word there is no 
weld, and there cannot be any weld. The puddled balls 
are mixed with each other, and kneaded like so much 
dough, under the steam hammer. They do not possess 
consistency enough to present surfaces to be welded. Each 
puddled ball as it comes is virtually knocked into the mass 
which preceded it upon the anvil. And it is in this respe:t, 
we fancy, that the Consett and Pontypool processes differ. 
At Consett the iron is taken out much younger than it was 
taken out at Pontypool, as far as we can learn, and it is 
therefore less able to resist the hammer; while the spon- 
taneous boiling upon the anvil, which Mr. Morgans so well 
explains, promotes complete union and intermixture of the 
particles. Whether the finished product is puddled steel, 
wrought iron, or an esseutially new material, we shall not 
pretend to decide; we do not deal in impossibilities. Be 
the material what it may, however, there it is—a commer- 
cial product, produced on a large scale at a very moderate 
price, bearing the most severe tests, and apparently giving 
satisfaction to those who are using it—Messrs. Kam, of 
Rotterdam, for example. 

We do not for a moment maintain that these excellent 
results are due simply to the doubling of puddling balls 
under a hammer, and the rolling of the balls so doubled 
or quintupled, into sheets without intermediate processes. 
This doubling business is only part of a whole. The 
Radcliffe process begins with the selection of the pig iron, 
and it is in operation from the moment the pig is put into 
the puddling furnace till the sheet or rail is finished, The 
details of the system of puddling adopted by Mr. Radcliffe 
we are not minutely acquainted with, not because he re- 
served his knowledge, but because they differ from ordinary 
methods of manipulation so slightly that much time would 
be required to detect and work out the points of dis- 
similarity. t by no means follows that because Mr. 
Radcliffe has been successful at Consett, others should be 
equally successful elsewhere, lacking special instructions 
for the carrying out of the process from Mr. Radcliffe or 
his men. And it is on this very fact, among other things— 
that _—_ knowledge is requisite to the successful working 
out of Mr. Radcliffe’s process—we base our statement that 
it is practically novel. As to its legal novelty, lawyers, 
not engineers, must decide. 





IMPROVEMENTS IN PARIS, 


Ir may be considered that the present progress of the partial 
demolition of London, furnishes a convincing proof of the 
small weight private interests when balanced against the 
public welfare. But however much we may be inclined to 
recognise this principle among ourselves, we scarcely equal our 
neighbours on the other side of the Channel. A project is now 
awaiting the assent of the Parisian authorities, which proposes 
to take for its own purpose a ion of the celebrated garden of 
the Luxembourg. By some it is asserted that this undertaking has 
many elements in it similar to those which characterise 
the extensive works of Trocadéro, which it is alleged 
were expensive in the extreme, and, after all, of questionable 
utility. Supposing that the ground is eonceded, it is neverthe- 
less maintained that a portion of it should be devoted to the 
erection of schools of ae and pene Le real — 
for requiring this partic area 0 is for the purpose o 
establishing “ La place du roi de Rome,” into which will debouech 
eleven new thoroughfares, and upon which will be the sites for new 
buildings of a very massive and handsome type of construction. A 
sum of £120,000 will beraised for accomplishing this object by the 
sale of the adjacent territory thus acquired. The formation of the 
new thoroughfares has been demanded by the residents in the 
quarters of Chaillot, Passy, and Auteuil, in order that they —_ 
have those improved means of communication with Paris, whic 
their increasing size and i justly deserves. As a proof 
that the Parisians are not quite our equals in the art of demoli- 
tion, it should be observed that one objection to the scheme, is 
founded upon the circumstance that the execution of the works 
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terfere with the present site of the cemetery of Passy Tue Late Mz. Jonn R. Mansy, 0.E.—We regret to have to 
pewrhneneregr gy b- of over's bindred Raters ne NOTES FROM PARIS, announce thedeath of Mr. John Manby, a member of the Institu- 
necessi displacement of (From our Correspondent. ) tion of Civil He died, chiefly from exhaustion of the 
vaults. Had our neighbours witnessed the deseoration of the , P eal > toy ee Oe See ee ae 
pon a adallr f caage sara pera Al a, sn Ce ee ee one late Mr. Aaron Manby, of the Horseley Ironworks, Tipton, now in 
ss nee +. ~ va} arrangements it is not my province here to meddle, but only with | the possession of Mr. Robert Broad. He was ht up in 
A to pass a bill of this nature would have beet founded such changes and iments as affect civil and military art. | France, chiefly at the gasworks of P and then for some time 
upon much better grounds, than those upon which » railway i8 | One of the measures of this kind is the proposal, not now made for | practised his ip with his brothers Joseph 
forbidden to pass through a park. So long as the level ofthe)! the first time, for ini soldiers in railway duties. The | and Edward Manby, at Swansea, in London, at Madrid, and Paris. 
surface is unaltered, it cannot signify one jot whether a railway Sainister cf Wer and the Minister of Marine have applied to the Lately, since the decease of his brothers, he had been in business 
or anything else is concealed below it, As a consequence, it t railway companies to for the instruction of the mili- » in which capacity he soon speveenet in gaining 
takes a person three times as long to travel to Bayswater or Gory iginast corps in the work lnying down and keeping in order | the esteem of the Italian railway directors. Mr. Manby was 
Kerisington, by the roundabout route through Victoria, than if | iron ways which may become necessary i of war, and also | % graduate of the Institution of Civil Engineers on the 10th 
1» OY r wie gc , my oe Mareh, 1841, ‘‘on account of his having had th ment of 
he were to pursue a straight line across the parks. in the stoking and managing of locomotives. The companies are | © NIU: oo ot sive works ab hen ney ° a eae + x 
With the cession of the Luxembourg territory the executive | *aid to have expressed their readiness to do all in their power to » eeees, p Seem, eonnes 
ii Wena ity tha: n +. <. | carry out such measures, that it would be greatly to roads, gasworks, and ironworks, and being in tice now in the 
their interest lined a out and erecting works in the Sout e8 istrict. 
power is the sole authority that has anything to do, and as it is in to kane boay' of doula beg J t men | layin, d ‘ ks in the South Wales coal district.” 
purely a matter of the public good and convenience, the land instructed in such duties, and from which a, may | On the 2nd May, 1854, he was transferred to the class of members, 
required will be ceded, and the new thoroughfares constructed | obtain engine drivers, stokers, and other servants and officers, “because, after serving a regular pupilage at the works of Manby, 
in accordance with the laws regulating such matters, These are Another subject cthestamndidantiinn is the defence of maritime | Wilson, and Co., of Paris, he was for several years engaged in the 
in some respects similar to our Acts of com ports without obstructing the way ; several have been pro- | construction of the Cette and ontgstior Railway, and in the 


pulsory purchase, 
allowing for the difference that must result from the om of 
another régime than what exists in our own country. Under all 
circumstances the mode of procedure for acquiring possession of 
private property for purposes of public utility is more summary, 
and considerably less expensive, than that prevailing among our- 
selves. There has been a great deal of improvement effected in 
our parliamentary operations and preliminary investigations 
attending railway and other large works, but the system is still 
far from perfect. A public enterprise even now is rarely set 
fairly afloat without having as a millstone round its neck, the 
expenses that under a properly economically managed legislation 
would be rendered totally unnecessary. Probably the true cause 
is to be sought for in the innate wealth of the country, and the 
reckless expenditure which attended all public schemes in former 
times. Happily the age is becoming more economical, and more 
careful of its pecuniary resources, but nevertheless a false basis 
has been established, founded upon a superabundance of easily- 
acquired money, which it will require some time yet to remove. 
Funds to the same amount were not to be obtained in conti- 
nental countries, since their natural wealth was always, and is 
still, far inferior to our own. Consequently a cheaper, and it 
must be confessed in many respects a superior, system of legis- 
lation was adopted for these matters. lt was a simple case of 
“ cutting the cloth according to the measure.” 








THE LANDORE STEEL WORKS. 


VARIOUS improvements have been attempted in the manufac- 
ture of steel; but, practically, it cannot be produced at prices by 
which it could be converted into rails byany other than the Bessemer 
process; and as we have before now hinted, the enormous cost 
of the plant necessary for carrying this into operation has hitherto 
prevented any other than large manufacturers and capitalists from 
dealing in steel rails. Some time ago, the Messrs. Samuelson 
erected steel furnaces in the North of England upon the Siemens- 
Marten principle, and a few weeks ago rails were produced by 
that firm from steel manufactured by that patent. The Siemens’ 
patent for the manufacture of steel has been for some time in 
operation in Leeds, and at the large works of the London and 
North-Western Company at Crewe; ~ the quality produced has 
been tested by experience, and, like the rails produced by the 
Messrs. Samuelson, has given great satisfaction. 

The Messrs. Dillwyn and Co. have just erected steel works at 
Landore, Swansea, and in their construction the greatest care has 
been taken to make them worthy the reputation which the firm 
have already obtained in the manufacturing and commercial world. 
The smelting operations, in connection with the silver works of 
this firm, have been removed from Landore to Lansamlet in con- 
nection with their spelter works, and the silver works at Landore 
have now been converted into steel works. The works are upon 
Siemens’ patent, and two large steel melting furnaces and a couple 
of puddling furnaces are completed, and a large mill, specially 
adapted for rolling steel, is being erected. The works have just 
been partially started, and a melting furnace has been in opera- 
tion during the past week and has been found in every respect 
satisfactory. Steel produced from various mixtures has been 
tested, and has answered the fullest expectations of the parties 
interested. One of the first castings made at the new abe was 
that of a 70-ton cast iron block, which was required by Mr. Wm. 
Williams, of the St. Helen’s Iron Foundry, Swansea, for a steam 
hammer. Three cupolas were specially erected at a suitable dis- 
tance to enable the metal to run directly into the mould, and 
charges wererun in at regular intervals of three-quarters of an hour 
until the block containing the full weight of 70 tons of solid iron 
was finished, and the t casting ever made in Wales success- 
fully completed. The dimensions of this enormous block are 11ft. 
Gin. by 9ft. Gin. at base, and 7ft. Gin. high. The block will take 
from two to three weeks to cvol, it having been cast base upper- 
most. Trunnions forming part of the casting are so placed that it 
will simply be turned on its own axis. It is intended to make 
steel at these new works at Landore by the Siemens’ patent direct 
from the ores, so that there is every probability that this great 
problem, which has for so many years puzzled the scientific world, 
will be solved in a satisfactory manner; and should this be the case 
of which apparently there can now be no manner of doubt, another 
step has been taken in the manufacture of steel which will pro- 
bably open up a new era in our manufacturing history, and have 
most permanently beneficial effect upon many important branches 
of commerce. 

We need hardly refer to the importance of this question so far 
as affecting the trade of Swansea and the district in the immediate 
vicinity of the new works is concerned, for the development of a 
new trade in the district cannot fail to prove of material advantage. 
Importations of ores to a considerable extent will be required to 
carry on the trade of the new works, and the employment of labour 
in a new direction will be another element of advantage by the 
introduction of a new manufacture to those of the staple trades of 
the district. We therefore hail with the utmost satisfaction the 
completion and starting of the new steelworks, sincerely hoping 
that the enterprise and spirit of the proprietors will be rewarded 
in a substantial manner. The copper trade, and consequently the 
general trade of the district, has So depressed during the past 
twelve months; but the enormously increased manufacture of 
spelter by the Messrs. Vivian, M.P., and Co., the Messrs. Dillwyn, 
M.P., and Co., and others in the neighbourhood, has been a great 
assistance to Swansea, compensating in a great measure for the 
alling off in the copper trade. In connection with the spelter 
trade, we might, perhaps, mention that although the manufacture 
has been carried on in Swansea but for a few months, one 
of the most satisfactory features of the trade is that the brands 
of the Swansea zinc smelters stand as good in the market as any of 
the continental makers. Such being the case, and with new and im- 
er works, such as the Landore Steel Works, to which we have 

riefly referred, springing up all around us, we have still faith in 
the future of Swansea, and notwithstanding the tempurary 
sion in thecopper trade, believe the town and port will yet see even 
ate cemmny © o mentoring point a ee en tee yet 

ised it. vane end in - be en = —_ to our 
manufacturers our public-spirited men, we feel satis- 
we shall not look in vain, 
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in the case of Toulon, but none have been considered 
satisfactory, and a new project is now put forward, which consists 
in the establishment of a floating stockade, which can be laid 
across the entrance of the port or withdrawn in a few hours, and 
which at the same time shall be sufficiently strong to withstand 
the full force of a steam squadron, and thus guarantee the port 
from all chances of sudden attack. The problem is not a very easy 
one to solve, except at a considerable cost, and we s see 
whether the military and civil engineers will hit upon a practical 
solution of it. 

An experiment has been made on the road between Roanne and 
Charlieu with a modified kind of mountain railway ; a pair of rails 
about a mile in length was laid down by the side of the road, follow- 
ing allitsi ities, acentral rail being added in those parts where 
the gradients were unusually steep, and the engine provided with 
horizontal wheels which nipped this cen il. The report of 
the trials is but meagre; but it is asserted that the engine, to 
which were attached three ballast trucks, worked admirably, going 
up and down the inclines with ease, not only with the aid of the 
horizontal wheels, but by means of these alone, the ordinary driv- 
ing wheels being thrown out of gear. 

e Paris authorities are certainly doing all in their power to 
improve the system by which the refuse waters of the city are 
carried off. Amongst the minor arrangements is one which, 
though not including any new principle or discovery, deserves 
notice, viz., the frequent application of a bituminous varnish, pro- 
bably gas-tar with a little asphalte, to the whole of the interior of 
the great sewers, walls, iron and woodwork, in order to prevent 
the mischief caused by infusoria, which science says is the cause 
or one of the chief causes, of Jo= and other’fevers, If only as 
a protection to those employed in the sewers, such a simple pre- 
caution certainly deserves consideration. 

In connection with the cleansing of towns may be mentioned a 
new application of the waste products. In wet weather the 
macadamised roads of Paris are inches deep in what is called here 
picturesquely macadam milk, which is a great nuisance in the 
sewers, silting them up very rapidly. An adventurous individual 
has found an application for this stuff, and at the same time, it is 
said, an income of £400 a-year for himself. He collects the milk, 
allows it to settle in large tanks, passes the precipitate through 
silk sieves, and forms it afterwards into what we call Flanders 
bricks for knife cleaning, which sell at a franc each. 

The late debates on the Paris demolitions and reconstruction, 
which have brought out the fact that the city is now indebted to 
the extent of £44,000,000 or £45,000,000 sterling on that account 
alone, and that it will take fifty years to clear itself, have naturally 
arrested operations to a certain extent; the demolitions for the 
street which is to lead from the new Opera-house to the ThéAtre 
Frangais, perhaps one of the most wanton instances of destruction 
of property ever committed, except by the commander of an army 
in an enemy’s country, have pended for the t, and 
little is being done anywhere except finishing off what was in hand; 
but there are some important improvements still to be made; but 
it is hoped that in future there will be some little respect paid to 
public opini Amongst the undertakings that cannot be 
delayed is the provision of a new cemetery for Paris, and we learn 
by an official notice that the proposed general burial ground at 
Mé -sur-Oise is of such an extent that the municipal authorities 
will be able to guarantee not only perpetual rights as regards family 
vaults, but also at least fifty years’ undisturbed possession in the 
case of every distinct grave. “This,” says the notice, 
**will be the complete abolition of the present sad mode 
of sepulture which the Parisian population, not without some 
reason, still call la fosse commune,” where the rewains, 
on account of want of space, cannot be left undisturbed for 
more than five, or, according to popular report, three years. From 
the date of the opening of the new cemetery no burial whatever 
will be allowed in the existing cemeteries, except in family vaults 
which are not yet full. Previous to the settlement of the very 
important question of a suburban cemetery, a gentleman was sent 
to report on the ‘cemeteries around London, and his account of 
them was, on the whole, highly laudatory; but his report furnished 
one of those ludicrous blunders for which our friends here are so 
remarkable ; he says that it is quite common to see one of the 
mourners, with a mass of black crape floating around him, take 
his seat by the side of the coachman. It is a pity he did not take 
the rats to ask some one whether the black crape was not worn 
by an undertaker’s man; he would have escaped deserved censure 
for a flippant remark on his neighbour's sense of propriety and de- 
cency, or his want of feeling. 

A mining engineer, M. Petitgand, calls attention to the important 
source of sulphate of ammonia which France ses in her fields 
of peat. He says that the quantity extracted annually amounts to 
about 400,000 tons, and that it is proved that seven tons of 
moulded peat, which yield on an average two and a-half tons of 
fuel, produce about 7000 litres of ammoniacal liquor at 5 deg., or 
more than sixty-three gallons per ton. 

The Creusot Company has purchased the coal mines of Decize in 








the Niévre, and also those of Montchanin, a good arrangement 
probably for all parties concerned. 

The difficulties of the Company of the Forges et Chantiers de 
V’Océan have long been common talk, and the Journal des Chemins 


de Fer has published a statement which shows a deficit of £80,000 
at the end of August last. Since that date the failure of M. 
Arman has caused a further loss to the company of £48,000, 
against which, however, is to be placed the sum due from the 
French Government for the monitors built on its account and 
completed since the above date, but tho amount of this item is not 
made known. Perhaps the difficulties of the company are merely 
the temporary consequence of the love of secrecy inherent in the 
French Government in matters relating to military and naval pre- 

arations. What is a few hundred thousands when monitors are 

uestion ? 

The Paris iron trade is in good condition, Merchant iron, cast 
iron water-pipes, building iron, &c., are all in good demand. The 
accounts from St. Dizier are also satisfactory—business is more 
active than it was. Prices have not undergone any change for 
many weeks, but they are held with rather more firmness than 
they were last —% 


, 





Mr. IsHERWOOD AND GENERAL GRANT.—The President has sent 
to the Senate the nomination of chie’ i . Ki 
be chief of the Bureau of Steam Engineering in place of B. F. 

e ing the nomination, “In place of Isherwood, 
whom I desire removed.” The nomination was confirmed. We 
are that Mr, Isherwood has been removed. He was the right 
man in the right place as far as England was concerned, 





erection of ironworks in the South of France.” For the last fifteen 
years he has been in business on his own account as & civil 
engineer, engaged in the construction of ironworks, and in the 
opening and management of mines in South Wales, in Germany 
and in Spain, the management of gasworks, Xc. 

OPENING OF THE New Rovre To LiveRPooi.—We have already 
described in THe ENGINEER the great railway viaduct over the 
Mersey at Runcorn that has been constructed by the London and 
North-Western Company to shorten the railway route between 
London and Liverpool, which it does by about nine miles. We 
have the satisfaction of announcing that this important work was 
opened for public service yesterday, by the running of nine trains 
over it, four from London to Liverpool, and five from Liverpool to 
London, It is expected that the journey to Liverpool by 
this route, when it has been got fairly into working order, 
will be accomplished in a few minutes over four how 
or at a speed of about fifty miles an hour, There wil 
be no stoppage on the run, the water supply being scooped up from 
between the rails at Rugby as has become the established practice 
with the Irish mail trains. The Kuncorn Bridge and Viaduct are 
entitled to take rank among the great engineering works of this 
and other countries. The three openings over the river Mersey— 
tidal for a considerable height above Runcorn— are 305ft. wide, 
The bridge is of wrought iron, and is 75ft. clear from the top of 
high water at spring tides. The lattice girders are 27{t. Gin. deep, 
and, while they give great strength, have also an admirable effect 
in imparting a graceful appearance to the lofty and imposing struo- 
ture. The viaducts at the ends are of blue brick, and embrace 
sixty-five arches on the Lancashire and thirty-two arches on the 
Cheshire sides re tively. A footway, which is found a great 
convenience and irable substitute for the ferry, passes along 
the side of the bridge. It was opened in October last. The con- 
tractors for the works are Messrs. Brassey and Ogilvie, and the 
sub-contractors for the bridge are Messrs. Cochrane, Grove, and 
Co. The daily papers have had paragraphs to the effect that 
carriages upon American models with passages along the centre 
are to be run upon the new route. Whatever intentions the 
directors may have, we can confidently assert that nothing has 
been settled on this point. 

Hints ON BaLLooninc.—Mr. Coxwell writes as follows in a 
sensible little periodical, “* The Areostatic Magazine :” Owing to the 
numerous engagements I am called upon to fulfil in parks and 
public gardens during the summer months, I find it necessary to 
enter into long explanations by letter respecting the requirements 
of an aeronaut for the filling of his balloon. Much trouble may 
be saved on both sides, if the caterers, when they think of having 
this great attraction, will first satisfy themselves as to the facilities 
for inflation, Unfortunately, this is oftentimes the last thing 
properly attended to, and that is why frequent failures occur, 
especially if the balloons engaged are not good and sound, when 
the gas goes out as fast as it goes in. Asa general rule it may be 
considered useless to attempt an ascent, even with a balloon that 
will only take up one person, unless the gas can be supplied through 
a main of at least three inches internal diameter. If this proceeds 
from a 4in. pipe, or larger, in the high road, so much the better ; 
in fact, the greater the pipe the more certain is the ascent, and 
without the main heel = 4 the minimum dimensions, a balloon 
ascent is better left alone. Sometimes an aeronaut agrees to fill 
his balloon in another locality, and afterwards to transport it tothe 
place of ascent. There are many occasions in which this has been 
earried out with apparent ease, but it depends entirely upon the 
absence of wind, and twice out of three times it proves a risky 
affair. There is nothing like a quick off-hand filling ; and the 
manager of the gasworks should always be consulted before the 
manager of the balloon. In order to meet the various requirements 
in aerostation, I have balloons of different sizes, from 18,000 up to 
120,000 cubic feet, and my assistant aeronauts are competent to 
direct them in case of pre-engagement. Another point deserving 
attention is, never to adopt a penny-wise policy as regards the 
balloon and a pound-foolish policy with other amusements. Look 
well to the chief feature of your programme. Balloons require 
men as well as sand bags to hold them, and sometimes large cloths 
with scaffold poles to shelter them from the wind—these, the safe- 
guards, should always be provided ; they are frequently promised, 
but more frequently neglected. Let me confidently advise gala 
committees to look well to these things, and they will not regret 
the advice of one who has had twenty-five years’ experience in 
such matters.” 

NoveEL AND USEFUL APPLICATION OF THE ABYSSINIAN Pump. 
~—Mr. H. Hall, of Sheriff Hill Colliery, has succeeded in applying 
the principle of this invention with complete success in a mining 
operation of no slight difficulty. The circumstances were as 
follows :—A particular seam of coal was subject to inundation from 
a large feeder of water, rendering a great amount of pumping power 
necessary in the working of the coal. The water was found to 
proceed from an old pit, which had been sunk many years ago to 
the deeper and more valuable seams, and had become gradually 
filled with rubbish, consisting principally of old shaft timber, stones, 
&c., up to the level of the seam in question, thus forming an 
obstruction to the water, which otherwise would have passed down 
the shaft and found an outlet at a lower level by means of old 
workings. Numerous attempts had previously been made by boring 
to pass the water down, but without success, the timber seemin, 
to form an impassable barrier. Mr. Hall, being favourably imp 
with the success which had attended Mr. Norton’s patent for 
sinking wells, resolved to test its capabilities in passing through a 
material which had been proved impenetrable to the common bore 
rod. Mr. Ridley, from Messrs. Mather and Armstrong, of New- 
castle, licensees of the patent, undertook the management of the 
apparatus. An 80lb. weight and an inch and a-quarter tube were 
used. When two hours had expired from the commencement of 
the operation, the tube was found to have been driven a distance 
of twenty feet, the speed varying considerably. The succeeding 
fifteen feet were overcome in four hours. At this point the process 
became much slower, but never stationary, the next three feet 
requiring two hours’ labour; then three feet at a considerably 
increased speed occupying only half an hour. The water was now 
laid on to the pipe and found to pass freely, and the driving was 
discontinued, forty-one feet having been overcome in eight hours 
and a-half. Had it been necessary, it d asy ible to have 
driven the tubes to the extreme depth of the sinking. The 
experiment proved a great success, and the pipes are now doin, 
good work, and will constitute a material saving in the omrae 
the seam, the purpose they serve being precisely the reverse of that 
for which they were originally intended by the patentee, It is 
stated the pit contained the débris of one hundred fathoms of 

i shaft bratticing and several hundred tons of walling stones, 
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3775. pt ll pane gon Reuinahem, had ee in — 
and animal matter, an m centre omaiet ‘or 
munication from Thomas Sim, Charleston, U.8.—12th ast ee 18 1863. 

3863. EDWARD PRIMEROSE HOWARD VAUGHAN Plamen eye “Im- 

vements in the manufacture of rosin aL A communication from Paul 
es Bordeaux, France.—18th December, 1868. 

161. WrLtIAM «ROBERT LAKs, Southampton-buildings, eye A meee 
London, ‘‘ Improvements in propelling machinery for canal boats 
other vessels.”—A communication from Frederick R. Pike, New York, 
U.S.—18th January, 1869. 

181. JoHN Eowarps, Richmond-road, Hackney, London, ‘‘ Improvements 
in means of and apparatus for effecting communication between passengers 
and wane of railway trains, and signalling on railways.”—20th January, 
1869 


261. CHARLES LUNGLEY, Greenwich, Kent, “Improvements in building and 
working caissons and pontoons for lifts and = and dry docks and other 
structures in iron and wood.”—27th January, 1 

343. ETIENNE D’ARTOIS, Charlotte-street, = London, “ An 
improved inkstand.”—4th February, 1869. : 

372. JOHN CHARLES SHAW, Patricroft, near Manchester, “ ts in 
machinery or apparatus for cutting wire and rods of metal and other mate- 
rials.’"—A communication from William C. Flinn, Nashua, New Hamp- 
shire, U.S.—6h Fe ry, 1869. 

433. ADAM CYRUS ENGER?, Tabernacle-row, London, ‘‘ Improvements in the 
manufacture of plain and ornamental mouldings for picture frames and 
other uses, and in apparatus therefor.” —1 1th February, 1869, 

437, FLORENT JOSEPH VANDENVINNE, Brussels, Belgium, ‘ Improvements 
in apparatus for working ploughs for clearing or grubbing up uncultivated 
land.”—12th February, 1869. 

451. EDWARD Griffith Brewer, Chancery-lane, London, ‘ Improvements 
in the method of and apparatus for constructing and forming metallic joints 
or seams of tin or other sheet metal.”—A communication from Joseph Le 
Comte, Brooklyn, New York, U.S. —13th February, 1869. 

690. WILLIAM ARMAND GILBEE, South- street, Finsbury, London, “ An im- 
proved apparatus for raising water."—-A communication from Jan Barend 
Hendrik Van Royen, Utrecht, Holland. 

705, WILLIAM SAUNDERS and CURRY SMITH, Newgate-street, London, “ An 
improved detachable standard board frame for dressing bags.”—8ih March, 
1869, 

717. Bristow HUNT, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements in 
road locomotives.” — A communication from Jean Frangois Cail, Paris. 

721. GeorGe GoLpsm'Tta, Le’ icester, ** Improvements in means and apparatus 
for ¢ icating or si from one portion of a railway ‘train to 
another, , Parts of w hich’ improv ements are also applicable to other 
purposes.’ 

725. JoHN EDWARDS, Richmond-road, Hackney, London, *‘ Improvements in 
signalling on railway trains.” 

727. GeorGeE SPENCER, Cannon-street, London, and JOHN BARKER, St. 
Leonards, Mortlake, Surrey, ‘‘ Improvements in preserving animal sub- 
stances, fruits, and other substances made from corn, grain, or other vege- 
table matter.” —9'h March, 1869. 

739. ALEXANDER MONCuIEFF, Culfargie, Perthshire, Scotland, *‘ Improve- 
ments in mounting and working ordnance on the Moncrieff system.”—10th 
March, 1869. 

760, WILLIAM COXHEAD, Gresham-street, 
goloshes, shoes, or overshoes made of india-rubber.” 
from Alcander Hutchinson, Paris. 

762. HENRY JOHN BROUGHTON KENDALL, Great Winchester-street, London, 
“A new or improved preserv ative paint or composition for protecting ships’ 
bottoms, preserving submarine woodwork, and other useful purposes,”—A 
communication from William Babcock, San Francisco, California, U.S. 

764. DAVID SIMPSON PRICE, Great : George- street, W: ti * Ani 
paving for roads and tramways.” 

766. GEORGE Bray, Deptford, Kent, “Improvements in connecting and 
disconnecting apparatus applicable to pole heads for carriages and vehicles, 
and to other uses.’ 

768. HUBERT JOSEPH CENANT, Tubize, Belgium, ‘‘ Improvements in the 
construction of steam, water, ‘and other cocks.” 

770, LAURENT LABADIE, Bordeaux, France, ‘‘ An improved magnetic regu- 
lator licable to the P of iron ships.” 

772. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “The appli- 
cation and treatment of a new material for the preparation of pulp for 
paper.”—A communication from Joseph Marcel Marseille Jaubert, Mar- 
seilles, France.—12/h March, 18:9. 

774 WILLIAM —— HARFiELD, Royal Exchangé-buildings, London, 

“I and capstan windlasses, chain controllers and 
stoppers, and in chain ) shackles.” 

776. HeNgy DeLATree, Roubaix, France, “ A new kind of tissue.” 

778. ELIZABETH WooLcorr SLADE and MAXIMELIA SLADE, Wilton, near 
Salisbury, Wiltshire, ‘*An improved portable oven or cooking appa- 
Tatus.”” 

780. CHARLES VeRO, Atherstone, Warwickshire, ‘‘Improvements in 
machinery for hardening and felting the bodies of hats and other coverings 
for the head.” 

782, WILLIAM TURNER CARPENTER, West Minster, Isle of Sheppy, Kent, 
** Improvements in apparatus used in the manufacture of gas. 

784. JOHN TeNWICK, Grantham, Li 
struction of annealing ovens and kilns. 5th Pg 1869. 

786. WILLIAM ARENA MARTIN, Union-street, Southwark, Surrey, “‘ New or 
improved apparatus for diffusing the heat and promoting the generation of 
steam in steam boilers” 

788. JOHN CHARLES SHAW, Patricroft, near Manchester, ‘‘ A 
traverse card grinder. ”_'a communication from Shefiela” iH Wright, 
Lowell, Massachusetts, U.S. 

790. Henry Doo RAWLINGS, Nassau-street, Portland place, London, ‘‘ Im- 
provements in apparatus employed in filling bottles or other receivers with 
arated liquids ” 

792. GeOrGE PALMER EVELYN, Pall Mall, London, “Improvements in the 
construction of the sails, yards, and rigging of ships or vessels.” 

794. WiLLIAM =RoperT Lakes, 4 Chancery-lane, 
London, ‘‘ Improvements in steam vessels for ocean and river nav igation ” 
Po A communication from Seth Wyle Wilson, New York, U.S.--151h March, 

869. 

796. JOHN TAYLOR, RiIcHARD INGHAM, JAMES INGHAM, and JAMES 
SHARPLES, Crawshaw Booth, Lancashire, “Improvements in carding 
engines of the class in which the doffing cylinder is divided into spaces, 
and a novel method of testing and utilising the slivers from the same.” 

798. WILLIAM MCADAM and SIGISMUND SCHUMAN, Glasgow, Lanarkshire, 
N.B., “ Improvements in packing bottles and other frangiole articles.” 

800, FREDERICK RENDER, hire, ‘‘ Improvements appli- 
cable to the transport of minerals and Bn merchandise upon railways.” 

802. WILLIAM ROBERTSON, Queen’s-chambers, Market-street, Manchester, 
** Improvements in self-acting mules and twiners.”” 

804. James LEE NorTON, Belle Sauvage- yard, Ludgate-hill, London, “ Im- 
provements in looms for weaving.’ 

806. EDWARD Roper, Garrick-street, London, and GEORGE SHAW, Penkhull 
New-road, Stoke-upon-Trent, Staffordshire, “‘ Improvements in the produc- 
tion or preparation of printing blocks, plates, and cylinders, with surfaces 
in relief and intaglio.”—16th March, 1869. 

808. EDWARD WILLIAM Paice GipBs, Westbourne Park-crescent, Harrow- 
road, Paddington, London, “ The improvement in the en of pro- 
pulsion of vehicles , by th 
of levers of unequal arms, acting on cranks fixed in the - of the rear 
wheel or wheels, and on a fixed or movable fulcrum.” 

810, THOMAS RiOKETT, Birmingham, “Improvements in velocipedes and 
other wheel vehicles.” 

812. HENRY CLAUGHTON, Dumbarton, N.B., “ Improvements in screw pro- 
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sik MARTIN ROURKE, Manchester, “I d combination of textile 
fabrics and paper for oil and tar cloth, floor ¢ cloths, ing, table covers, 

and similar articles, and the mode of "manufacturing the same.” 

816 | HENRY STARR, Moorgate-street, London, “ An improved safety hook for 

ay and iw purposes.”"—A communication from Austin Baldwin, 
ew 

818, JAMES Shaany BENNETT, Leith, Midlothian, N.B., “Improvements in 
steam engines and boilers.”—17/h March, 186! 

826. JOHN AMSBOTTOM, Crewe, Cheshire, wan improved mode of venti- 
lating op A a 8.” 

822. GORGE RADFORD MATHER, Wellingborough, Northamptonshire, 
aa in means or apparatus for cutting or giving form to 


824. EDWARD Boots, WILLIAM (PEEL GAULTOR, and JOSEPH hang 
Ashton Old-road J in 
apparatus for re; regulating the admission of air to —— and other 
furnaces arranged for consuming smoke — Age <n b- 
826. JOHN THOMAS DARKE, Oatlands Par 
on oe sonege and the 5 menutactane Tat 
TLLIAM BERT Ks, Southampton-buildings Chancery-lane, 
wap ‘* Improvements in anchors.” Tae ication from James 








Walton-on-Thames, Surrey, 
ure therefrom.” 


Durell Greene, Cambridge, Massachusetts, U 

880. JOHN PARTINGTON, , Jum, 0 ye “ An improved smoke- 
consuming @) tus.” 

832. ANDREW 


ROLAY WALKER, Liv “y in 
B, pe ~ noes cmd apparatus 


ucing p' ane = pres 
sok Jou cox Cox, “tag tie n simprovements in velocipedes 





Invention Protected Se Sie Soeite ca the Deposit of 


874. GEORGE Towurntos B OUSFIELD, ———— Park, Surrey, “ Im- 
vements in mac for felting felt cloths.”—A communication from 
‘ohn Thomas Waring, Yonkers, New York, U. S.—22nd March, 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 


878. ROBERT Rares | Lower Providence Mill, near Keighley, Yorkshire, 
“* Means or apparatus for generating steam in steam boilers.”—24th March, 


887, JAMES RAMAGE and THOMAS NELSON, Edinburgh, “‘ Blocks and plates 
for printing.” —26th March, 1866. 

953. Eustace CAREY PRENTICE, en Suffolk, ‘Preparing and 

gun cotton.”—‘%rd April, 1866. 

934. JOHN MONAUGHT and WILLIAM MoNaueur, jun., Rochdale, Lanca- 
shire, ‘‘ Washing and 3 ing wool, &c.”—5th April, 1866. 

888. SAMUEL BaRsousg, L burn, Antrim, Ireland, “ Sewing thread or yarn.” 

—26th March, 1866. 
894, FREDERIC PELHAM WARREN, East-court, Cosham, Hants, ‘‘ Cooking 
"27th March, 1866. 

901, WILLIAM DBAKIN, Great Barr, Staffordshire, and JOHN BAGNALL 

JOHNSON, Tettenhall, Staffordshire, ‘‘ Gun barrels, ordnance, whole or in 
&c.”—27th March, 1866. 

898. CHARLES THIEME LizRNUR, Frankfort-on-the-Maine, “A pneumatic 
method for the inoffensive removal of all fluids, solids, and gases from 
water-closets, &c.”—27th Mc 1866. 

“— a RypsR, Manchester, ‘‘ Mashing malt or grain.”—28/h March, 


obs JOHN COWDERY MARTIN, High-street, Barnes, Surrey, ‘‘ Bones, &c.” 
—26th March, 1866. : ; 





Patents on which the Stamp Duty of £100 has been Paid. 

1027. apy Puiprs COLES, Southsea, Hants, “ Masts for ships.”—10th 
April, 1 

903. HENRY POOLEY, jun, Liverpool, ‘‘ Weighing machines and weigh- 
bridges.” —31st March, 1862. 

919. Henry JOSEPH Mapes, Swansea, Glamorganshire, ‘‘ Coating iron sheets 
or plates.”—!st A 1862. 

815, EDMUND MOREWOOD, Stratford, Essex, and ANDREW WHYTOCK, Little 
St. Andrew-street, St. Martin’s-lane, London, “Coating metals, &c.”—24th 
March, 1862. 

825, EDMUND MOREWOOD, Stratford, Essex, and ANDREW WHYTOCK, Little 
St. Andrew-street, St. Martin’s-lane, London, “Shaping of iron, &c,”— 
5th March, 1862. 

859. WILLIAM ForD SMITH and ARTHUR COVENTRY, Gresley Ironworks, 
Ordsal-lane, Salford, Lancashire, ‘‘ Lathes and machines for turning and 
for cutting screws "97th March, 1862. 

913 H&NRY SMITH, Teesdale, ai Stockton-on-Tees, Durham, 
“Casting iron, &c.”— Ist A , 186 

914. JOHN HENRY JOHNSON, Lincoln’s-inn- -fields, London, ‘Spinning cotton, 
&c "—I\st April, 1862. 

929. GeorGe COLLIER and JOHN COLLIFR, Halifax, Yorkshire, ‘“‘ Looms for 
weaving carpets, &c.”—2nd April, \862. 

952, JAMES CLARKSON Kay and WiLuiAM HARTLEY, Bury, Lancashire, 
“Steam engines.” — 4th April, 1862. 





Notices of Intention to Proceed with Patents. 
173. CHARTES BAUNSCHEIDT, Endenich, near Bonn, Prussia, ‘‘A new or 


improved instrument to be used in the treatment of rheumatism and other | 


diseases.” —19th January, 1569 

225. CHARLES BRAHAM PARKINSON, AARON METCALFE, JOHN METCALFE, | 
and WILLIAM HESKETH HEALD, Preston, I “ Improve ts in 
the construction of mules for spinning. ” 25th January, 1869. 

327. JOHN MACINTOSH, North Bank, Regent’s Park, London, ‘‘ Improve- 
ments in ornamenting surfaces.” 3rd February, 1869, 

369. JAMES SHARPEN OFFORD, Norwich, Norfolk, “ Improvements in appa- 
— for ng gee shearing the coats of horses and other animals.””— 

‘e , 186 

598. GrorGe JAMES HINDE, Wolverh ton, Staffordshii “Improvements 
in coating iron or stee] with — or brass or other alloys of copper.” 

602. JOHN ReaP and WILLIAM HENRY MICHELMORE, Borough-road, South- | 
wark, Surrey, *‘ Improvements in spring hinges.” 

604, WILLIAM ANTHONY — Chertsey, Surrey, “Improvements in 
pumps.”—26th February, 1869. 

612, THOMAS SCHOENBERGER BLAIR, Tavistock Hotel, Covent-garden, 

don, “Improvements in the means and apparatus or machinery for 
effecting the mixture of — cast iron with solid oxides and other 
bodies.”—27th February, 186 

625. WILLIAM ROBERT. iam South buildi Chancery-lane, 
London, ‘‘ An improved Jawn-mowing machine.”—A communication from 
Samuel Coit, Hartford, Connecticut, U.S. 

630. BARTHOLOMEW CHARLTON CRAWFORD, Newcastle-upon-Tyne, ‘‘ Im- 
provements in steam boilers or generators.” 

632. JACOB GkOGHEGAN WILLANS, St. Stephen’s-crescent, Paddington, 
London, ‘‘ Improvements in the manufacture of iron and steel, and in 
apparatus employed therein.”—Ist March, 1869, 

640, WILLIAM CLARK, Baker-street, Portman-square, London, “ Improve- 
— in —— for clipping or shearing horses and other animals.”— 











660. THOMAS | - Leeds, Yorkshire, “Improvements in screw gill | 7 
1869, 


roving frames.”"—4th March. 
724. eure HENDERSON, Auchencaim, near Castle-Douglas, N.B., ‘“‘Im- 
ovements in the manufacture of iron and steel, and in furnaces to be used | 
n such manufacture.”—9h March, 1869. 

162. THOMAS GREENWOOD, Leeds, Yorkshire, “ An improved method of and 

a for preparing or slivering the short drafts of dressed silk waste 
other fibrous materials.” —11th March, 1869. 

3473. THOMAS BeRNeyY, Bracon Hall, Norfolk, ‘Improvements in the 
mounting and working of ordnance and defensive armour, and in the con- 
struction, forms, and means of applying defensive armour, and in the use 
of some parts thereof, and also in the construction and use of pe for 
effecting the above purposes for the defence of ships and other vessels, | 
forts, batteries, and other fortifications, and of ordnance in them and else- | 
— where required, parts of which improvements are also applicable to | 
other p’ 

3481. EDWARD PRIEST and Fg Priest, Victoria Mills, Huddersfield, 
Y I in carding engines, technically known as 
scribblers or he * 

3487. SAMUEL WILLIAM CAMPAIN, Deeping St. ee. Spalding, Lincoln- 
shire, ‘‘ Improvements in apparatus to be used when tilling or working 
land by steam power.”—16th November, 1 

3492. GERARD, Marquis of MONTRICHARD, Rue St. Appoline, Paris, “ Im- 
provements in machinery for tranemsmitting moticn, and for imparting 
power by — of different densities, such as water and mercury.”—17/h 

fovember, | 


3507. ALFRED WILKS DRrAyson, Woolwich, Kent, “An improved mode of 
and ay for cooling wort and other liquids. "—18th November, 1868. 

3512. GeurGe VINCENT FosBeRry, Cowley, Middlesex, “‘ Improvements in 
breech-loading fire-arms and cartridges for the same.” 

3513. SPENCER , CRIGHTON, Ashton-on-Mersey, Cheshire, and JOHN TAFT, 

in hinery or apparatus for grinding cards 

of carding pt and in the method of lubricating the bearings of the 

said Lp applicable also to the lubricating of the bearings of other 


mac 

3519. DaviID Jones and JAMES JACKSON, Rutland-road, South Hackney, 
London, ‘‘ Improvements in apparatus for imparting heat to the feet and 
body whilst trave! or otherwise 

3521. JOHN GREEN, Lisburn, owashiee, Ireland, “ berg a in the 
manufacture of rope, cord, gd yarn, and thread, and in the machinery 
therefor.”——19th November, 1 

3523. JAMES MOGLASHAN, Dundee, Forfarshire, N.B, ‘‘ Improvements in 
apparatus for untwisting ropes.” 

3533. GILBERT EGUILLON, Boulevard Sebastopol, Paris, “ Improvements in 
phe os of suspending by means of three oscillating levers.” —20th 

3541, CLINTON Epgcomne BROOMAN, Fleet-street, London, ‘“ a 
in the manufacture of gas for lighting ‘and heating, an 
employed therein.”—A : ~~ [pees from Jules wee Lafrogne, 
Boulevard de ae 2 

3544. CHARLES JOSEPH FOSTER, Maldon, Essex, ‘‘ Improvements a. 
ing the transverse ating motions of the cutter bar in reap’ 
mowing, and other sim agricultural machines, and improvements 
ae for agricultural machines, which last-named ~ ovements are also 


licable to traction 

. FRANCIS WILLIAM WEBB, Bolton. Lancashire, in Ienqueveents yin 
e construction of steam hammers, and in apparatus employed therein.” 

mi. ae INGLIS, Manchester, “ Improvements in steam engines and 
OW 

8550. Isaac HUDSON, Stockport, Cheshire, ‘‘ An improved condenser for 


steam 

3551. EDWARD THOMAS HuGHEs, Chancery-lane, London, ‘‘ Improvements 
in presses for com: ant ctherwiee operating upon motel, Bap, bricks, 
cotton, and v ot! a Joseph 
Notingham Smith and Henry Belcher ‘cnn J 

3552. James HOWLISON, Scarborough, North Ri 
pd pie movable sleeping berths for railway 
men 


jouse, Cheltenham, and JoHN VAN NoRpEN 
Langham Hotel, Fortenb-gienn, London, * Improvements in 








U.S. 
of age ge “New 
carriages and arrange- 





{ 











deodorising and other foul 


manures from sewage 
waters, and in apparatus employed therein.”=25rd November, 1868, 


Antoine Bounaz, 
= ap pe! DEMETRIUS ~ LE, Li “Improvements in the 
of obtaining See gee heat to steam boilers.” — 
ry lovember, | 
— FRANCIS iow, Sate, ee Manchester, “‘ Certain improvements in 
301s. Ei sri ia, White Lion atreet, Iain, Islington, London, “I 
. EBENEZER raven, » ** Improve- 
ments in the FP myn instruments employed for sharpening ki baleen, 
——. and ether ohged tecka ana entices at aati.” 


3631. ALEXANDER MELVILLE Kae Chancery-lane, London, “ Im 
ments in letter or ve clips.”—A communication from Adolphe + 
Guillemot, Boulevart St. Martin, Leg a November, 1868. 
3625. —— © woos JAMES LATHAM, Liverpool, “An improved 
machine and other nuts.” -—28th November, 1868. 
3638, Louis PrEivrns, ‘albrook-buildings, London, “ An improved fasten- 
y > Babe oge eae ae other similar articles."—A communication from 


N , Chancery-lane, London, “ Improvements 

and cleaning cotton or other fibrous substances." — 
A communication from Richard Kitson, Lowell, Massachusetts, U 8.—30th 
November, 1868. 

3718. ALFRED HOMFRAY, Witley Lodge, Halesowen, Worcestershire, ‘‘ Im- 
vements in the manufacture of co Ke, and in machinery or apparatus to 
employed in the said manufacture.” 

3725. THOMAS KENNAN, Dublin, “ Improvements in fences and in latches or 
fastenings for the gates of the same, which are applicable also as fastenings 
for other purposes.” 

$726. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 

ments in winders for winding silk, cotton, jute, and other threads, twist, 
and fine wire, and in the mode of arranging such articles for the purpose 
of retailing the same.”—A communication from Francois Ernest Vaquez- 
Fessart, Boulevart St. Martin, Paris.—7th December, 1868. 

3748. FRANCIS MEADOWS, Red Lion-court, London, ‘‘ Improvements in 
machines for cutting strips of metal or other material, particularly appli- 
cable to cutting brass rule for use in printing.” —9¢4 December, 868. 

3927. JOSEPH WILLIAM WILSON, Craven-street, Strand, Westminster, ‘‘ Im- 
— in the construction of hydraulic lifts for raising floating 


3928. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements 
in treating cod liver oi] and other oily or fatty matters, to render them 
Torun. to the palate.”—A communication from Thaddeus Hyatt, New 

or 
. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in gas burners.”—A fe Ferme sag from Joseph Paul Clovis, 
Boulevart & Martin, Paris.—23rd December, | 

3951. HENRY YORATH, Molton Penmark, Cowbridge, Glamorganshire, ‘‘ Im- 
provements in apparatus for elevating corn, hay, and other crops on tu 
stacks.” —23th December, 1 
3979. WILLIAM ROBERT Lake, Southampton-buildings. Chancery-lane, 
London, ‘‘ Improvements in spinning hines.”— from 
John Goulding, Worcester, Massachusetts, U.S. an December, 1868, 

38, JOHN STEVENS, Southampton-buildings, Chancery-lane, London, “ An 
improved machine for plating, ae or folding and dividing linen and 
af textile fabrics.” —5th January, | 

. CHARLES LUNGLEY, Greenwich, Kent, “Improvements in building and 
et. caissons and pontoons for lifts and floating, and dry docks, and 
other structures in iron and wood.” - 27th January, 1869. 

595. WILLIAM RopertT LAKg, Southampton- -buildings, Chancery-lane, 
London, “‘ An improved method of constructing ships and other vessels for 
carrying liquid cargoes.” — A communication from William Charlton 
Hibbard, West Roxbury, Massachusetts, U.S.—26th February, ‘869. 

670. WILLIAM EpW4rpD GEDGE, Wellington-street, Strand, London, “ An 
improved process and improved apparatus, having for object to preserve 
from oxidation iron ships pn metallic surfaces, or those of copper or iron 
with which wooden ships a also ble for testing the 
qualities and the hemagunsiiy ¢ of metals."—A communication from Emest 
Demance and Georges Jean Bertin, Faubourg St. Martin, Paris.—5ch 











March, 1869. 

694. LoUIs MARIA Rutz, Rue d'Antin, Paris, ‘Improvements in purifying 
and clarifying all sorts of oils, whether mineral, vegetable, or animal, and 
in apparatus therefor.”—A communication from Jacques Marie Benoni 
Beduchaud, Rue la Fayette, Paris. 

700. ROBERT FRANCIS PELTZ and THOMAS Hewry Lez, Newnham-strect, 
Edgware-road, London, ‘“‘Improvements in the manufacture of paper- 
hangings.”—8th March, 1869. 

718. WiLLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘Improvements in turbine wheels, and in apparatus connected 
with the same.”—A communication from William Foos and John Wesley, 
Bookwalter, Springfield, Ohie, U.S. 

or! George HENRY TAYLER FINZEL, Bristol, ‘‘ Improvements in cooling 

ground animal charcoal after it has been re-burned, and in appa- 
oan employed for this ye and for raising ground animal charcoal to 
any desired height.”—9th 

736. CHARLES DRAKE, WILLIAM Laad and JOHN DRAKE, New Kent-road, 

Surrey, ‘ Improvements in machinery suitable for breaking stone to pre- 
pare it for the manufacture of concrete and for other purposes, also in 

machinery for mixing concrete. "—10th March, 1869. 

59. WILLIAM ROBERT LAKE, S di Chancery-lane, 

London, ‘‘ Improvements in machinery for spinning and twisting fibrous 

materials."—A communication from Thomas Mayor, Providence, Rhode 

Island, U.S.—11th March, 1869. 





| 794 WILUIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 


ndon, ‘‘ Improvements in steam vessels for ocean and river navigation ” 
—A communication from Seth Wyle Wilson, New York, U.S.—15th March, 


1869, 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and Sums exceeding 5s. must be re- 
| mitted by Post-office Order, le payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, South- 
ampton. buildings, Chancery-lane, London. 








List of Specifications oe Porianet gugne the Week ending 


2481, 4d.; 2501, 2s. 8d.; 2505, -_ 2508, 6d.; 2510, 8d.; 2512, 1s. 4d.; 2518, 

5 > 2528, 39, 1 8, 8d.; 2543, 28.; 2547, 4d.; 2548, 4n.; 2550, 
Ad.; 2551, Is. 4d.; 2552, 4d.; 2558, 44.1 2654, Is. 2d.; 2555, 4d.; 2560, 1s. 4d.; 
2561, 4d.; 2563, 4d.; 2564, 8d.; ane 2567, 8d.; 2563, Is. 6d.; 2569, 10d; 
2570, 8d; 2571, 4d.; 2572, 1s. 2d — 4d.; "9575, 8d.; 2576, 4d.; 2578, 4d.; 
2581, 4d.; 2583, Is. 2d.; 2585, dai 25%6, 10d.; 2587, 44,3 2590, 4d.; 2591, 44.; 
2592, 10d,5 2594, 8d.; "2595, 4d 3 "2697, 4d.; 2598, 4d.; 2600, 10d.; 2601, 1s.; 
2603, ; 2604, 1s, 2d.; 2605, 4d.; 2606, 4d.; 2607, 8d.; 2603, ‘10d.; 2609, 
1s. 4d.; 2626, 4d.; 3681, is. 





All persons ‘having an interest in any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRAOTS bf. SPBCIFICATION 8. 
The following descriptions are bstracts prepared expressly for Tan 
EncGinerr, at the ofice of 7 te ae Majeuty’s Commissioners of Patents, 


ee 


Class 1.—~PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2651. W. Haut, Nottingham, engines.""—Dated 26th August, 1868, 
This invention consists in the employment of metallic rings, one the width 
of the opening, and two V-shaped, acting thereon by the spring pressure in 
the piston. When the are formed for reversing the steam ports in 
the abutment slide are dispensed with ; the steam is admitted on either side 
of the valve into the engine, the reversal being effected by a D-valve and three 
tts, the valve alternately opening one and closing another port. The 
ongitudinal packing in the piston 1s formed sufficiently wide to close a port 
on one side of the abutment slide before the other port opens to the exhaust. 
2654. Lm L. Wittrams, Liverpool, “Motive power.”—Dated 26th August » 


A cylinder is formed with ports, and fitted with a piston, piston rod, valves, 
~ a teen the whole being carried or supported on strong framework.— 


PTON a “Boilers.” —Da'ed %th August, \ 
This invention consists in forming a chamber or compartment nt behind the 
wet in 4 foapben in which two passages are formed between the boiler and 


ass these passages or thoroughfares is pro- 
Pdhewes fire-brick & abutments, against which the flames and products of 

bustion escaping from the furnace, impinge, thereby Lwrere tng state 
of temperature ih such chamber, an inlet valve for fresh air is provided in the 


is during the time the ugh each 
com: pene by ¢ damper, a this tne athoroughfareo passage 
is opened between the heated air chamber and the front of the furnace over 
the dead-plate.—Not proceeded with. 

















THE ENGINEER. 


245 











The patentee introduces compressed air the 
cylinders of steam engines, and avails himself of the heat of the 

steam partially exhausted, to develope xpansive 
Se ee Paes See fe ees oe Ss ee 
2687, w.keeeee and Wi. Sovaman, Magee, * Steam engines.” —Dated 31st 
This invention consists, First, in working the slide. valves of steam 
engines. In place of the fixed studs which the cams or tappets work, 
the patentee uses movable sufaces in form of anti-' rollers. It con- 
sists, Secondly. in connecting with the two pumps worked by ec- 
centsics on the main shaft of the engine ; these pumps are so arranged that 


werasts tepals tad claite © tah valve 
which for os the exhaust and supply valve in one casting.—Not proceeded 


el Class 2.—TRANSPORT. - a 
n cae dpeear yg A a Pl Road-Making, Steam Vessels, Ma- 
—.-. wn Futings, Sailiny ¥ Vessels, Boats, Carriages, Carts, 


- > Nartor, Mildmay Park, “ Railway breaks.”—Dated 29th August, 


Weighted levers are suspended by arope or chain passing under or along 
each carriage of a train, which weights on being lifted or lowered act by the 
force of their Fag A through levers and connections upon the break blocks, 
el forcing them against the periphery of the wheels.—Not proceeded 


20. = R. Lake, Chancery-lane, London, “ Coupling.” —Dated 31st August, 


This invention consists in the employment of cushions of india-rubber in 
combination with a metal coupling of a ship’s standing rigging.—Not pro- 


2718. F. Preston and R. 8. Ross, Manchester, “ Railway blocks.” — 
Dated 3rd iss, ; yet 


The patentees make use of a rocking block between the stop block, 
a rocking block fits into the space between rails, or the stop block rm 
be arranged so that instead of rocking or meg it may be moved 

zontally, so that either the portion respecting the rail or the stop block may 
be brought in line with the rails as required. The block may be secured in 
the required position by a pin or este, 5 it is moved to and fro by a hand 
lever and connecting rod or otherwise, and locked if desired, or the stop block 
may be made to move up and down in the space between the ends of the rails 
by means of a lever or handle or otherwise. 





oe Class 3.—FABRICS. 
luding Machinery and Mechanical 3 connected with 
ore Manufacturing, Dyeing Keane. and Dressing 


2649, S. Morais, Lancaster, “ mules.” —Dated 26th August, 1868. 

The running band is taken over a — pulley. fixed on a shaft, and 
worked from the present driving otherwise ; on the rim drum 
shaft or other shaft connected —. is rH pulley, to which a brake is 
applied ; this break is d lever, the position of which ~ 
governed by the counterfaller. When the counterfaller is depressed by 
yarn the brake is applied, thereby checking the velocity of the spindles 
according to the thickness of the cop. 

2650. J. Hamer, Bolton, “* Locms.”—Dated 26th August, 1868. 

This ieveneian consists in providing an extra aay box, picking pa. 
stick, and weft-stop motions in subdividing the the reed of th 
loom’ into two parts; and in the adaj S of on exte or interned itermedi 
shuttle box centrally situated on the fly-board between the two ordinary 
shuttle boxes, which is open at both ends, and ded with cheek straps to 
prevent the concussion and rebound of the shuttle.—Not proceeded with. 

2653. W. Hoventon, Leeds, “Looms.”—Dated 26th August, 1868. 

This invention relates to the weft-fork motion or the apparatus employed to 

as action of the loom when the weft becomes either broken or used UP i ; 

consists in fitting the rod or bar u which the fork is hinged, arranged 
to slide in a bracket or bearing fixed to the breast beam of the loom.—Not 
proceeded with. 





2656. S. R. Samuexs and J. Brrxs, Nottingham, “‘ Woven fabrics.”—Dated 
26th August, 1868. 
For this purpose the warp threads of the fabric are arranged pe Som 

the warp beams through eyes in a series of warp bars like those of a bobbin 
net machine. A number of widths of fabric are produced cbuptineenie in 
the machine, and each warp bar carries one warp thread of each width. The 
warp bars are actuated by means uf cams or Jacquard, as in a bobbin net 
machine, and by means of them the bag 1 threads of each width are divided 
so as to form a shed. A shed being thus produced, a loop of the thread 
which is to form the weft of the fabric is carried through it by a weft carrier, 
and then on the further side of the shed a bobbin or shuttle having a thread 
in it is thrown through the loop, and the thread carrier returns. The bobbin 
or shuttle thread retains and holds the loop of the weft thread, so that on the 
return of the weft carrier a ayy weft is left in the shed. 


2664. B. Burrows, Leicester, ‘ ‘ing silk.”—Dated 28th August, 1868. 

The skein of silk to be divided into ey or more smaller skeins is 
over a rotating roller, the axis of which is supported in a bearing in a suitable 
frame or support at one end only, the other end being free to admit of the 
skein being passed over it. The motion of the roller can arrested from 
time to time by means of a treadle, and its position can be adjusted to adapt it 
for receiving various lengths of skeins. The lower end of the skein is passed 
around a lever arm mounted on a centre at a suitable distance below the 
roller. The lever arm and roller are parallel with each other when the skein 
is stretched over them by the depression of the lever, which is constantly 
drawn downwards to a — extent by means of a spring. A further 
depression of the lower arm puts additional tension upon the skein when 
required. The skein of silk thus stretched over the rotating roller and lever 
arm is first operated upon the fingers of the operator so as to open and spread 
out the skein upon the roller; a beating action is then —— to the lever 
arm during the rotation of the roller and skin, which effectually opens and 
separates the skein of silk evenly over the surface of the roller. 
2678. J. and T. Tarrersatt and T. Ricumonp, Lancaster, ‘‘ Preparing 

cotton.”"—Dated 2th August, 1868 

This invention relates to apparatus for moving the roller on which are cards 
to be ground to or from the periphery of the emery covered grinding roller, 
and to improved apparatus for regulating and adjusting the necks or bearings 
of card rollers when such cards are being At each end frame of the 
machine, and near the front thereof, a rack is employed, on which is a casting 
acting as supports to the card roller; these racks are worked by means of 
pinion wheels placed on a shaft extending across the front of the machine, 
and on which shaft is a hand-wheel for working the pinions and racks so as 
to cause the card roller to advance on or recede from the grinding roller. A 
brake is applied to the hand-wheel so as to prevent vibration.—Not proceeded 


2679. E. Jackson and J. Ocpven, Oldham, “ Preparing cotton.”—Dated 29th 


August, | 
This oe ‘consists in the em joyment of a balance lever, upon one end 
of which is formed a trumpet mouth, through which the attomnated nd com- 
bined slivers pass into the cams after leaving the drawing rollers; the 
te end of the balance lever is su with a sliding or adjustable 
e weight, so ~~ by its adjustment on such lever nearer to or farther 
from its fulcrum th accuracy can - attained for different weights of 
cotton passing tee —Not proceeded wit: 
2686. J. GREEN woop, Lancaster, “ Looms. rise 3ist August, 1868. 
This invention consists in using short pieces of leather strapping so as to 
embrace and encircle the length of each shuttle box spindle. : 
2698. I. Lapury, Leeds, ‘* Twisting wool.”—Dated 1st September, 1*68. 
This invention consists in stopping each bobbin = rotating separately 
without stopping the machine. proceeded with. 


tg R. Laks, Chancery-lane, London, “‘ Looms.”—Dated 1st September, 


This invention consists, First, in combining with | ht h 
levers a suitable lifter arranged horizontally te tooo > hae oe 
notches upon their opposite edges, which engage with the lifter and depresser 
mechanism. It also consists in so constructing and harness jacks 
tervention 80 as to be 


pw a hee so constructed an: nod semen Guat chat iil yield to any 


strain of the 1 dhe pep te eee ey Sn ane pieee | 

to fa from the peripheral an and surface of the cy : es opera- 
the warp o: fancy loom by means of hooks, one sttac to each 
extremity of the seizing either hook by the 


pager of a bar or bars in either ae to raise and depress the 
Fee nt te Se coos of the pattern chain, and the retiring 
to their normal condition by the return of the evener bar 


September, b 
The process embraces the following - cleans- 
a ginny bea means of salts of soda, of soda, | 
and s-earth. The bath would be composed of about 1000 quarts 
SE ee ans wt of water, ay Gane Clee 3S 
and twenty-five to thirty-five pounds of fuller’s-earth. Secondly, washing in 
water to deprive the wool of the fatty other matters dissolved by t 


rests on the short arm.— Not proceeded wit! 





Class 4.—AGRICULTURE: 
Including Agricultural a Zor Implements, Flour 
2706. H. A. 5 Piccadilly, ‘‘ Regenerating grain.”—Dated 2nd 


, 1858, 

The object of this invention is, First, to regenerate grain, seed, berries, 
flour, fecula, dry .—— toes, and other such like alimentary sub- 
stances spoiled by fermentation or excessive moisture, so as to render them 
once more me fit forfood. The substances are placed in apparatus, from which 
the atmosphere has been removed A means of pneumatic Ee After 
submitting them to this treatm present no difference with 
those which have already been My a healthy state, and the flour notably 
becomes again fit for poe Mr we nt bread. 


=, -. ArTxen, Stirling, N.B., *‘ Treating grain.”—Dated 2nd September, 


The patentee forms a core up the centre of the stack to within a few feet of 
the top; air, gas, or steam is then forced into the core until the straw or grain 
is brought to a dry and sound condition. When heated air, or gas, or hot 

steam is used, 7< an be tT anyon towards the end of the process to introduce air 
van the ord rature, or air cooled down with ice or otherwise, or by 
Soden chronntaeh 4 S55 Sao aha into the stack, and so 
produce great cold.— Not proceeded with. 
2736, T. Perxins, Hitchin, “ Straw elevators. ee 4th September, 1868. 

In order to elevate a cut crop from the ground on which it lies on toa 
wagon or cart the patentee employs an elevator consisting of a trough-like 
frame, having, as in an ordinary elevator, pulleys at —¥ end of the trough, 
around which endless chains pass. These chains carry cross-laths with teeth 
upon them, which travel along the trough. The trough is erected in an 
inclined position, and with its lower end foremost it is drawn over the land 
Inclined rake teeth are fixed at the front end of the trough, and these points 
rest on the land. The cropas the machine reaches it rises up the inclined 
teeth, and from the top of this incline the elevating chains take the crop and 
carry it to the top of-the trough, where it is discharged.— Not proceeded with. 


2739. S. Howcrort and A. McGrecor, Lancaster, “‘ Reaping machines."— 
Dated 5th 1868, 


This invention relates, ’ First, to reaping machines having one main driving 
wheel only ; the gearing actuating the knives is contained within and shielded 
bya dished or dome-shaped cover or case, cast together and forming part of 
the fi k of the hine ; the lower and forward end of this framework 
is cut = a flange, to which the finger bar and sleeve are bolted.—WNot pro- 


—. ¢. G. Arcnipatp, Edinburgh, “ Reaping.”—Dated 10th September, 


This invention consists in machinery for cutting off the ears or heads of the 
crop. A comb projects downwards to within about Gin. of the ground. The 
teeth in the comb are about 30in. long and curved downwards, the points of 
which are sharp, and from 3in. to 4in. apart, but these spaces between them 
gradually decrease till sufficiently narrow to admit the straw, but not the ears 
or heads of the grain. Immediately below the comb where the spaces are 
narrow is placed a traversing knife, which cuts off the ears of the grain as 
they press between the comb. This comb being in front of a receptacle, the 
machine by its onward movement merely, not only cuts off the ears, but 
presses them so that they fall over into the receptacle, from which they are 
gathered up and conveyed to ashed or granary.—WNot proceeded with. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Vuntiiating, dée. 
2650. U. A. Sessunem, Issoudun, France, ‘‘ Burning bricks.”—Dated 7th 
September, 1668. 


The patentee constructs the kiln of a rectangular form with an arched roof, 
with two or more chimneys, and provides two or more furnaces, the doors of 
which are protected. In the centre of the kiln and at each side thereof, 
dwarf walls are arranged running from front to back thereof, such dwarf 
walls being inclined and slightly higher at the ends remotest from the fur- 
naces. Upon these dwarf walls bricks or other articles are placed to a suit- 
able height. The heated products of combustion circulate and penetrate 
through and between the mass of bricks or other articles, and then pass away 
by suitable flues. Spaces are formed in the walls of the kiln, with passages 
communicating between such spaces and the exterior of the kiln, in vad to 
facilitate the escape of the gases given off in the burning. 


2754. V. Wawnostrocnt, Walbrook, “Gunpowder mills. *—Dated 7th 
September, 1868. 











This invention consists in placing the roofs of gunpowder mills on columns 
constructed after the manner of telescopes, and in such manner that the roof 
will easily slide up or down, and so, in case of explosion, instead of being 
shattered it will be blown open, and permit the ready escape of the gases.— 
Not proceeded with. 

2759. C Hotuann, Chicago, U.S.A., “ Artificial tiles.”"—Dated 7th September, 
1868. 


This invention consists, First, in the intimate combination and 
of particles of silex, aluminium, calcium, or other mineral subsiances, singly 
or admixed in various proportions, by the use of an alkaline solution of gum 
shellac. Second, in the c:mbination of black or red oxide of iron or of 
asphaltum with lime or cement and sand, to procuce a combination adapted 
to useful and ornamental purposes as with or without shellac. 

2762. J. Burpert, Harrow-road, ‘‘ Making bricks.’ — Dated 8th September, 1868. 

This invention consists in making bricks from clay of the required consist- 
ency by forcing it into dies, after which they are separated by cutting wires, 
fitted ina frame. They are then carried on by rollers over another roller 
which dips in oil, so that the lower side of the brick is covered with oil. 
They then pass on to the receiving loads. 

2764. A. J. Fraser, Holloway, ** Locks. "— Dated &th September, 1868. 

This invention consists in the employment of a ring and a series of spring 
bolts fitted inside the ring, arranged so that the bolt cannot be acted upon by 
any other than the special key made for it. 

2770. 2 og CLARKE, Apsley Cross, Somerset, ‘‘ Fireplaces.” — Dated 8th September, 





The patentee constructs and arranges the flues of open fireplaces in such a 
manner that the heat or a portion of the heat from the burning fuel may be 
made to heat an oven and hot plate of a boiler, so that baking and various 
cooking and other domestic operations may be carried on simultaneously. 
2797. O. C. Evans, Lambeth, ‘ Girders.”"—Dated 11th 1868. 

The patentee states that the invention consists, First, in forming and unit- 


channelled 
From each of these grooves a longitudinal 


im such a manner as to form thereon spiral blades or shoulders. 


passage or — to 
oo a — When poaig hE from the 
al through eac passages, and, impinging upon the 
Reyne cee dee uit ation» ha 
or groov — 
proceeded with. _ . 


2712. J. F. C. Sg, inte, London, “ Fire-arms.”—Dated 2nd 
September, 1 


This — consists pte a Ah anew construction of needle-action breech- 
loaders. The chamb rtridge has a number of projections on it at 
certain distances apart. The a sliding bolt has lugs or projection pieces, which 
take into slots to hold it safe. The cartridge is composed of double paper. 
Compressed paper wads are inco the base, and an aperture is formed 
in the wad for the ignition compound. 

2716. W. C. Soa South Molion-street, London, “ Pire-arms.”—Dated 3rd 


September, 1 

In the fixed part of the breech a striker is fitted to slide freely to and fro, 
in line with the axis of the barrel, in a guide formed on the underside of the 
tail-piece of the h. This striker is acted on for exploding the cartridge 
by a hammer mounted on a fulcrum in the trigger-plate, the nose of which 
hammer projects up ——- 3 recess or slot formed in the striker. A lever 
form: the ger-guard is mounted on a fulcrum in the trigger-plate in 
front of the hammer. The uw; bg | of this lever is ee with a cross- 
head, which, on the lower or trigger-guard being lowered, comes into 
contact with the hammer, and moves it back, together with the striker for 
cocking the gun. The barrel, which is pivoted to the stock in the usual 
manner, is provided with a projecting catch on its underside, received in a 
recess, and engaging with the end of a sliding bolt in the breech-piece for 
locking the barrel. The rear end of this bolt is hook-shaped, and engages 
with a projection on the upper end of the lever or trigger-guard before 
mentioned, so that on the trigger-guard being lowered the bolt will be drawn 
— and the barrel unlocked for tilting simultaneously with the cocking of 

e gun. 








Class '7.-FURNITURE AND CLOTHING. 
Including a | ro Upholstery, Ornaments, Musical Instru- 
‘anufacture of Dress, dc. 





2655. E. scam pee “ Window .""— Dated 26th August, 1868. 

To the threshold of the doorway is fitted a clip, which serves to retain in 
position a tubular strip of caoutchouc, having a longitudinal recess or groove 
mm the side nearest to the door. To the lower edge of the door is affixed a 
moulding or bar formed with a projecting wedge-shaped edge, the sides of the 
wedge being preferably curved, the moulding being so fitted to the door that 
when the door is closed the projecting edge of the moulding will enter the 
recess or groove in the caoutchouc.— Not proceeded with. 

2660. W. M. Jackson and R. Gansipes, Aingston-upon-Hull, “ Roofing.”— 
Dated 27th August, 1868. 

This invention consists in forming tiles of such a sectional shape that one 
edge shall overlap that of the tile on the right side of it, while the other edge 
may be overlapped by that of the tile on the left side of it. 

2661. E. Perrox, Birmié “ Bedsteads.”—Dated 21th August, 1868. 

This inventivun consists onion in curving the bead and fovt boards or rails, 

so that the legs can be brought more under the bedstead. 


2663. D. Smirn, New Jersey, U.S., ‘‘ Smoke-consuming.”—Dated 27th August, 
1868. 


Two horizontal bars are made to rest upon the existing dead plates which 
support the ordinary furnace bars. These two bars extend the entire length 
of and deeper than the furnace bars. The horizontal bars support a number 
of cross bars formed and ged with ape or spaces between or 
through them for the admission of air. Inside these cross bars perforated 
screens are arranged. The screens aid in heating and more evenly distri- 
buting the air which passes through the apparatus, and also prevent any 
danger of displacing the bars in raking the fire or introducing fuel into the 
furnace. 

2701. T. Toms, Lambeth, “‘ Boots."—Dated \st September, 1863. 

The boot is made with a front blocked or compressed into shape out of one 

jiece of leather; the back part of the boot is made out of another piece of 
feather also compressed into shape. The front and back are joined together 
at the bottom underneath the ankle; a ee gusset is secured in the 
space above the ankle by sewing.—WNot proceeded with. 











Class 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 
2666. J. Tue, Glasgow, “ Treating sewage. "— Dated 28th August, 1868. 








The d air for transferring the sewage from 
closed receptacles into closed tank carts. The carts are furnished with air 
pumps driven by horse gear for comp g or exhausting the air employ 
—Not proceeded with 


2667. W. Stzanae, Glasgow, ‘ * Treating sewage.” — Dated 28th August, 1868. 

The patentee provides a vessel at the lower end of a discharge pipe, with 
separate outlets for the liquids and solids combined, and interposes therein a 
filtering or separating medium of sufficient depth through which the liquids 
can pass, but keeps back the solids. 
2725. J. H. Jouwnson, Lincoln’s-inn 

tember, 1868. 

This invention consists in the employment of aniline or salts of aniline in 
conjunction with an oxidising agent such as chlorate or potash, together with 
an acid such as hydrochloric or tartaric acid. About 100 grammes of starch 
are made into a paste with about two pints of warm water, and to this is added 

about forty grammes of chlorate of yotash, about four grammes of sul- 
phate of iron, and about ten grammes of muriate of ammonia. To this mix- 
ture, when cold, there is to be added about sixty grammes of aniline, or of a 
salt of aniline, and the mixture is then ready for use.— Not proceeded with. 
2674. E. Ricn arnpson, Wapping, “ Bottle cases.”"— Dated 29th August, 1*68. 

This invention consists in making bottle cases from a substance consisting 
of ‘‘spent” hops, reduced to a pulp in which glue and treacle, alum, and 
bichromate of potash, are mixed. The compound is rolled into sheets or 
pressed into moulds to the required shape. 

2675 H. Porter, Belfast, ** Bleaching.’ — Dated 29th August, 1848. 

This invention consists in the employment of superheated steam for bowk- 
ing, boiling, or bleaching cotton and other fabrice and fibres.—Not proceeded 
with. 


, “ Extracting colour.”"—Dated 4th Sep- 


2676. J. Mantrin, Manchester, “ Extracting pitch.”— Dated 29th August, 1868. 
The patentee mixes with any suitable quantity of boiling water about 
eighty parts of coal naphtha, four parts of lime, twelve parts of oil, with 
four parts of any kind of alkali. The wool is steeped in the mixture for 
about twelve hours, when the pitch will swim on the surface ready to be taken 
away for use.—Not proceeded with, 
2690. J. Witxtnson, Leeds, “‘ Printing carpets.""—Da'ed 31st August, 1868. 
The fabric to be printed is carried forward in an uninterrupted and con- 
tinuous manner under a series of printing cylinders or roliers mounted in 
suitable bearings in fixed framings in which are also mounted colour rollers 
with the necessary appendages and accessories for the printing rollers, so that 
when set in motion the printing operation may be carried on continuously and 
without any interruption or intermission until any desired length of fabric has 
been printed. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 


2665. N.J. Hotmes, Regent's Park, ‘* Telegraph.” —Dated 28th August, 1868. 
T his invention consists ina combination of parts which together form the 





ing in a chain alternately a square or oblong with two half or c¢ 
links (which are hook links) made of round, square, or flat bar metal. A hook 
at each end of each half-link is formed at right angles with the bar in such 
manner that when inserted from underneath the end bar of the open link and 
the hook from the inside will rest on the side bar of the open link, and the 
end bar of the open link on the bar of the half-link, if both are brought 
within the same curve or plane.—Not proceeded with. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, get Im- 
plements of War or for Coast Defence, Gun Carriages, dc, 

2657. J. Hanaow, Lincoln, “ Fire-arms.’’"— Dated 26th August, 1868. 
The patentee constructs the strikers with a projection at its hinder end 
extending outwards from it, and entering a slot formed in the inner side of 
nd hammer. The slot is so shaped that when the hammer falls it acts on 
jection of the striker, and throws it forward. In central-fire breech- 
fire-arms a small pin is arranged to slide in a hole in the rib between 
the barrels. The rear end or head of this pin is caused by a spring to 
ject, and enters an annular groove or recess formed at the end of the 
1 to receive the cartridge fi . When there is a cartridge in the 
—— the mage of Geo commtags Ghegiosse he pin, 

Sates nthe nino hepa ‘ay inn Ge! pres of 
ec the a. of the may of a 
idge, there is a hole passing from The exterior into the Suge in whee 

the pin works, so that a small portion of the stem of the pin is exposed. 
2692. W. - oa, Chancery-lane, London, “ Fire-arms.” — Dated 31st 





This ator proper is simply a mechanical 
generator or producer of currents from the magnet, the necessary succession of 
which are regulated by the elevation and depression of a series of finger keys 
or buttons corresponding to the several letters or signs on the dial, and under 
the control of the operator, The apparatus does not in any way form a 
of the telegraphic circuit, either as interruptor of the current or as a short 
circuit connector. Its action is purely mechanical, and the currents from the 
coils of the magnet pass at all times directly into the telegraphic circuit. All 
insulation of parts and delicacy of adjustment is thereby avoided. 

2683. C. F. Vanury, Beckenham, ‘ Telegraphs.”—Dated 29th August, 1868. 
The insulated conductor and the strands of the rope are twisted together 

in a slow spiral instead of being placed inside the strands. 

2707. J. H. Gnesnen, Adelphi, * * Insulating.” — Dated 2nd September, 1868. 
This invention consists in the construction of insulators composed of iron 

coated with an enamel of a non-conducting ch by 

manufactured in accordance with the patent granted to “R. A. Brooman 

(No, 1646), 1863,—WNot proceeded with. 


Class 10.—-MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
2607, F. J. Kwewstus, St. James's-street, London, “ Despatch-bores, dc.” — 
Dated 21st August, 1868. 
This invention consists, First, in fitting despatch-boxes at their upper part 
with one or more sliding trays, which can be made to slide entirely or partly 
out at the end or ends of the box when the lid is raised ; Secondly, in pro- 
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papers or other articles placed in such leaves. These leaves may either be 
fixtures in an inside frame or tied in through eyelet holes, so as to be moved 
at pleasure. . 
2609. J.L. Crank, Sydenham, “ Train communication.” 

A tube is employed extending from end to end of the train, and contains 


~ fir, Which is either exhausted or compressed by means of a pump worked from 


the axles of the tender or engine. A be!l or other sounding apparatus is fixed 
upon the engine or-tender and in each of the guards’ vans, and is so arranged 
as to sound incessantly as long as the train is in motion, the power for working 
the apparatus being taken from the wheels or springs or other parts 
of the train. The apparatus is, however, further arranged in such manner 
that whenever the vacuum or pressure is maintained by the pump or bellows 
the bell or sounding apparatus is silenced either by its being thrown out of 
gear or by the hammer being removed and held out of its reach, 
2611. D. Evans, Hackney, ‘* Casks.”"—Dated 21st August, 1868. 

This invention consists in making metallie vessels or casks of a square 
or other shape by forming the blank on a mandril of suitable form. 


2614. é. B- Cups, Mark-lane, “ Cutting millstones”—Dated 22nd August, 
1868. 
This invention consists chiefly in giving to the diamond tool or cutting 


point a peculiar compound motion, and also in the devices for producing such 
motion in combination with the devices for holding the diamond, and for 


moving the same in the required direction over the face of the stone.— Not 
proceeded with. 


2616, F. M. B. Benrram, Ludgate-hill, “ Illuminated signs,”"—Dated 22nd 
August, 1868. 

The patentee proposes to form the device in platinum after the manner of a 
stencil plate, and to attach the some to a gas burner in such a manner that 
when the gas is lighted the platinum will become heated by the flame and 
present a highly illuminated surface. 

2617. J. Watson, Sunderland, * Blast furnaces.” — Dated 22nd August, 1868. 

This invention consists in making the interior of the furnace of various 
widths by forming a series of tapers. In order to obtain a hot blast the 
patentee directs the products of a boiler furnace through a flue in which air 
gubes are placed leading from a blast engine, so that the air becomes heated in 
itS passage. 

2618. R. D. Moncan, Tyn-y-coed, Ryhl, Flintshire, “ Swimming apparatus.” 

This invention consists in constructing a glove or apparatus for facilitating 
swimming, by providing webs between all the fingers and between the first 
finger and thumb.—WNot proceeded with. 


2620. H. Tuompson, Islington, “ Roughing horses.”—Dated 22nd August, 
1868. 


This invention consists in fitting in the hollow or inner edges of shoes a 
triangular socket, in which serew-rods can be placed, the outer ends of the 
Sage tg carry hooks, clips, or abutments, upon which the roughing spikes 
are fitted. 

2624. C. GronGe, Dulwich, ‘* Artificial horizon.” —Dated 24th August, 1868. 

The instrument is made of two circular metal reservoirs or trays, prefer- 
ably formed in one casting, the one contains the supply of mercury and the 
other, which is used for observations, being provided with a glass cap or 
cover. These reservoirs communicate with each other by a narrow neck on 
their circumference, provided with a through channel, having a stop-cock, for 
regulating the passage of the mercury from one reservoir to the other without 
requiring to remove the glass cover or risk the loss of any mercury. The 
mercury reservoir is further provided with a spring valve or stopper to admit 
air or allow of its escape.—Not proceeded with, 

2625. G Tipcompns, Herts, “ Boot scraper.” — Dated 24th August, 1868. 

The patentee forms a surface of iron, steel, or other metal, by preference 
cast, and of trellis or other form, producing reticulate or cellular openings 
or open chambers with the upper edges of the form adopted sharper than the 
under surface. They are applied to rest on a floor or other surface, or over a 
ee pit, or in a box prepared for them to receive the dirt thus re- 
moved. 

2627. A. Goopman, Newcastle, ‘‘ Furnaces.” —Dated 24th August, 1868. 

This invention consists in the employment of fire-bars which are caused to 
vibrate vertically at the front and on a fulcrum, situate at or near their 
inner ends, such vibratory motion being imparted to them by means of a 
series of tappets or wipers adjusted on a transverse revolving shaft. The sur- 
face of each fire-bar is notched or corrugated, and aré so combined and ar- 
ranged as by their simple vertical] movement to impe) forward the fuel as fast 
as it is allowed to enter thereon.— Not proceeded with. 


eae bs J. CocLerte, High Holborn, ‘* Needle holders.”"—Dated 24th August, 
68. 


A holder or protector for sewing needles is composed of two caps of ivo! 
hard wood, or other material ; to the edge of each cap three elastic bands m4 
attached; the bands pass from one cap to the other and serves to connect them 
together. — Not proceeded with. 


7. = S. DracopuLo, Cardiff, ‘‘ Forcing water."—Dated 24th August, 
868. 


The apparatus consists of a metal tube closed at the top and of any length 
and diameter required, at the bottom of which the water enters into the re- 
ceptacie when it is immersed in water at the bottom of a ship’s hold or else- 
where. Above the inlet of water a tube is brought from an air-pump or 
other machine for compressing air, to a jacket or casing surrounding the re- 
ceptacle, by which means the water is suddenly forced or expelled up the 
tube to the deck, and escapes by an exit pipe, whence it is conveyed away. 
Another supply of water then rushes into the receptacles or reservoir, and is in 
turn raised up the tube and carried off by the impetus or rush of air, 


a, & Grounp, Norwich, “ Bushing bung holes.” — Dated 24th August, 
68. 


A metal bush of iron is employed consisting of a tube of - 
ing the thickness of the stave to which it isto be applied, een. 
flange at one end to rest against the face of the stave; the tube is formed to 
secure a seat for the strive or bung. The bush is placed in the hole formed 
for it in the stave, and then by driving in a conical tool the inner or unflanged 
end of the bush, which then projects through the stave, is expanded or 
opened out so as to prevent the bush being again drawn out of the hole. 


2638, Ww. C. CamBRincg, ‘* Crushing soil.”— Dated 25th August, 1868. 

This invention cunsists in fitting a projecting rib on the rim of the wheels 
of the ‘‘ Cambridge clod crusher.” The improvement in harrows consists in 
making some of the links wider than the others.— Not proceeded with. 
= a4 Conen, Hamburgh, ‘‘ Memorandum tablet."—Dated 25th August, 

This invention consists of a slate tablet or sheet fitted on a case or box, one 
end of the case being open to allow passage to the slate, and one of the sides 
being formed internally with ratchet teeth or notches : this side can be moved 
pantan Prego ~~~ =s —— or pin, but is held in place by a lock, 
opera! y a key. e side of the slate or tablet is fitted wi 
pawl to take into the ratchet teeth. a 


me. i 8. Apcock, Birmingham, “ Account books.”—Dated 25th August, 


The patentee makes the journal, a record of any tr. tion of the busi 
the journal being of itself a cash book, a bill book, a purci.ase and sales book, 
and a uiscount book, and is, with the exception of a ledger, the only book 
necessary for keeping accounts.—Not proceeded with. 

2641. J. Bannans, Leeds, *‘ Flattening pin and needle heads.” —Dated 25th 
August, 1868, 

Upon a frame the patentee mounts a horizontal double cranked shaft, and 
he connects to such cranks vertical sliding bars, to the lower ends of which 
adjustable jaws are fitted, capable of holding die stam or flatteners. On 
the bottom of the frame are also mounted adjustable anvils underneath the 
stampers or flatteners. The crank shaft being set in motion by a driving 
pulley upon one end of it, the are in of the die stampers and anvils 
are regulated according to the required thickness of the article to be fl d 





motion to the ends of the bar or lever, and cause the shuttle or needle, or 
other part operated on, to travel to and fro in its race. 


2648. J. Dawson, Thames Ditton, * Shaft Fem dw , 1868, 

This lnvendigs cansiats of 6 1wdtnt Book uy i ER it ts con. 
nected to the back band of the harness, and is made a flat surface cross- 
ways for a strap to bear against; plates, cheeks, or ate fitted, and 
these may have one or more bars or cross-pins extending from the cheek on 
one side to the cheek on the other to pre tere es ee 
channel formed for it, by the flat surface of k and the cheeks.—Not 


2659. S, Wriciey, Laneaster, “ Furnaces.”—Dated 27th August, 1868. 

This invention consists in joyment of fire-bars or grates arranged in 
two or more distinct sets, each set being lower than the one 
sets of grates are supported on rollers secured to the sides of the furnace, upon 
which they are capable of sliding ; each set of bars projects beyond or overlaps 
the next set, the last set being placed over a stati grate near the bridge, 
thus giving a step-like formation to the grid or entire grate of the furnace. 
The sets of bars have forward and backward motion imparted to them by 
faprete or eccentrics, and rods, independent from each other, the first set of 

the highest, projects irom the front of the boiler under a hopper, 
pg Log sey ort on with coal, When the furnace is in action 
the sliding bars are successively pushed forward from the highest set to the 
lowest, after which they are withdrawn; the intermittent advance and return 
motion given to the bars causes them constantly to carry and push forward 
the hopper towards the bridge. 
2662. L. P. Hesert, L, A. Movin, and J. P. and E. Courncx, Paris, 

‘* Inking press.” —Dated 27th August, oa 

This invention consists of an ink-box of the same shape as the stamp, with 
@ vertical tube at the centre and top thereof; the ink-box is formed in two 
parts: the upper one containz the ink, and in the lower a sheet of cork and a 
piece of felt in contact therewith ; the division plate of the box and the piece 
of cork are pierced with small holes for the passage of the ink on to the felt.— 
Not proceeded with. 

2668. G. Ker, Maidstone, “‘ Cleaning .'— Dated 28th August, 1868. 

This invention consists in submitting gloves to the action of rotating 
brushes or scrubbers supplied with a cleansing fluid. 

2669. T. Henxperson, Glasgow, “Sewing machines.”—Dated 28th August, 


1863, 

This invention consists in placing the needle bar in a guide, which 
oscillates on a centre fixed to the frame of the machine. To the needle arm 
or lover a paw] is fixed, which, as the arm or lever makes its upward stroke, 
catches into a tooth of a ratchet wheel, which it revolves through a certain 
angle. In the face of the ratchet wheel pins are fixed that act upon the long 
arm or lever, the shorter arm of the lever acting against the guide which 
carries the needle bar, so that each time one of the pins in the ratchet wheel 
lifts the short lever it again acts upon the guide, which it oscillates through a 
small angle, thus the point of the needle is guided alternately to opposite 
points in the cloth.—Not proceeded with. 

2670. B. Corcoran and W. Dunnam, Mark-lane, London, ‘‘ Millstones.”— 
Dated 28th August, 1868. 

This invention consists, First, in adjusting a vertical shaft and boss in 
the eye of the millstone to be dressed. The shaft and boss support a 
horizontal radiating arm, so constructed that it can be regulated and adjusted 
in such manner that the diamond-cutter shall work in a true plane. 

2671. R. SaunpeErs, Croydon, * Breakwater.”—Dated 28th August, 1868. 

The patentee proposes to move a pontoon or series of pontoons to seaward 
of the waters to be protected. Means of access to the structures are arranged, 
They contain series of longitudinal vertical bulkheads of different depths. 
2672. W. McGrecor, Notting-hill, London, ‘Signal posts."—Dated 28th 

August, 1868. 

The posts are made of telescopic sections, to slide one into the other, so 
that all may be packed into the lowest and largest section, to facilitate their 
transport from place to place.— Not 
2673. C. H. Ganpnes, Fetter-lane, ‘ Printing machines,”—Dated 28th August, 

1868. 


This invention consists of a bar or rod carrying arms or plates made adjust- 
able at required distances apart. Two or more of these arms are provided at 
the ends with adjustable bits, plates, or pieces. These are set or adjusted on 
the arms by screws and slots to regulate ard register the margin of the sheet 
while being printed. The gripper bar carries a number of arms, teeth, or 
lines formed with holes, through which the first-named bar is passed. 


2677. W. E. Gevex, Strand, London, ‘‘ Compressing coal.”—Dated 29th 
August, 1868, 

The — describes his invention as follows:—It is based on the prin- 
ciple of pressure by wedges applied in a rotary manner. It is composed of a 
framework supporting the compression pieces and the mechanism which sets 
them at work. These compressions are set on the circumference of two 
circular plates or tables. Each of these plates is provided with openings or 
cells, in which slide compression pistons are arranged so as to meet each other 
two and two in order to grasp the material to be agglomerated or compressed. 
—WNot proceeded with. 

2684. W. 8. FLetcHeR, Manchester, ‘‘Door-crevice guard.”— Dated 31st August, 
1868. 


A strip of rubber or other elastic material is held in a clip fixed to the floor 
directly under and pressed upon by the door when shut. 

2685. S. Newton, Oldham, “* Swing-door hinge.’—Dated 3\st August, 1853. 

This invention consists of a fire-box having a square recess with a stationary 
pin in the centre; a spiral spring is placed in this recess; a block rests on the 
spring, and has at the top a V-shaped groove with rounded tops. The bottom 
of the door is fitted with a shoe, having a part projecting from the door of a 
V-shape, a hole fitted on the stationary pin in the square recess to act as a 
bearing.—Not proceeded with 
2689. H. Waker, Warwick, “ Packing pins.” —Dated 3\st August, 1269. 

This invention consists in printing the name and address of the make upon 
the raised portions ofnzedle and pin cases, as wel] as the numbers by which 
they are known. 

-_ me E. Genae, Strand, London, “ Turbine guard.”"—Dated 31st August, 
is, 

This invention consists of a metal cylinder provided with blades set about 
ten inches apart and covered with a grating or wire gauze. The cylinder is 
placed in front of the turbine, and turns on an axle set at its two ends in two 
pieces of wood or metal.—WNot proceeded with. 

2694. N. Tuompson, New York, U.S., ‘‘ Cutting nippers.” —Dated 31st August, 
1868 


The cutting edges of the nippers are forged from pieces of steel which are 
dovetailed into the sustaining jaws. These eutting edges are as close as 
possible tothe knuckle or hinge. —Not proceeded with. 


2695. L. T. A. P. Riviere, Cognac, France, “ Bottle cases.”—Dated 3ist 


August, 1864. 

The box or case is divided by partitions having holes in them, for. the 
bottoms of the bottle to pass through, the holes in one partition are inter- 
mediate to the holes in the next partition, other partition have Holes also 
fitted with cases for the necks of the bottles. 


2696. J.C. Martin, Barnes, ‘‘ Gelatine.”—Dated 1st September, 1868. 

This invention consists in treating the cartilaginous matter of bone after 
leaving the acid solution in which the earthy matters have been dissolved 
out with successive solutions of lime, or lime and caustic soda, weak at the 

; and gradually in ing strength, alternating with washings 
in water, causing a b hing an ft wg of the material, rendering it 
soluble when submitted to heat of a comparatively low temperature, and pro- 
ducing a white, strong, and tenacious jelly 


_ F. Hupson, Blackfriars-road, “ Liquid meters.”—Dated 1st September, 
“63. 
This invention relates to an improved diaphragm consisting of a central 











—WNot proceeded with. 
2642. J. L. Lona, Glasgow, “‘ Dividing timber.”—Dated 25th August, 1868. 

The logs or beams of timber to be reduced from the rough edie are 
laid u a travelling bed; above the bed a box is p carrying one or 
more knives so arranged as to move transversely to the timber’s length ; a re- 
ciprocating vertical movement is also imparted to the box carrying the knive 
or knives, so that in the downward stroke the knife or knives cut into the 
timber to any required length that the machine may be set to cut. The wood 
is cut into a series of strips, which are removed by another knife working hori- 
zontally, whilst the splints or strips are cross cut by a vertical cutter, actually 
at the end and in front of the horizontal knife When one part of the sur- 

€ operated upon is thus treated, the table is traversed forward to bring a 
new part of the surface under the cutters, and it is similarly treated, 


om, Ea GitLors and P, Copuex, York, “ Coal cutting.” —Dated 25th Avgust, 


The patentees employ a horizontal revolving wheel or disc, ha series 
cutters mounted on the periphery thereof ; pon cutters being ae to cut vod 
wards or from the bottom of the groove or undercut to the face of the working, 
whilst the bg hed the machine itself takes its bearing against the face, in order 
to resist the strain of the cut. In some cases guide rails may be employed. 
py Aces ed a = : suitable carriage made by yey low to admit 

getting well down to the of the face, for pose 
“ holding in” the bottom when a gate = 


_ J. H. aan Lincoln’ s-inn, London, ® Condensing.” —Dated 25th 
’ 

This oath ng consists in carrying off the heat from the refrigerating water 
or liquid as fast as it is im &, 
cold ena or i. ereto, by blowing or othetwise passing 
2646, R. Hanvex, Bris‘ol, ** machines.” — Dated August, 1868. 

A bar or lever is employed whic: py Pee & ah 
lever is forked to embrace aneccentric, which is fastened to a shaft mounted 
in bearings, whereby as the eccentric rotates it will impart a reciprocating 





dise ded by outer discs attached to leather, so that the diaphragm is 
allowed to work freely backwards and forwards; by this combination a per- 
fect shape is maintained at each vibration, which perfects the registration of 
the meier.—Not proceeded with. 
2700. W. C. Hotmes, Gracechurch-stret, London, ‘‘ Gas.''—Dated 1st 
tember, 1868. ; “7 
This invention consists of a washer, scrubber, and condenser, and is formed 
into three distinct “hambers, the lower one fitted with trays, and adapted asa 
washer, the uppe: and innerone, in which may be placed coke, breeze, or 
other suitable material fitted with grids or not, as a scrubber, while the outer 
chamber serves as a condenser. Attached to the top is a funnel or vase- 
shaped vessel supplied with water, which constanily trickles down the interior 
of the wept and inner chamber from a horizontal pipe having a number of 
small holes, therein, and connected with the vase before mentioned. The 
water, after percolating the coke, breeze, or other material, and falling to the 
, descends to the lower chamber or washer, 
— it is intercepted by shallow trays, over which the water fails in suc- 
© n. 


2703. J. Sma one H. Baatierr, Jersey, “ Bottle stoppers.”—Dated 2nd 
The stopper is constructed of a cylinder or plug of hard wood having 


greater specific gravity than water, suck as vite. ey! 
ts of » dismeter ‘htly less than that of the o; of the neck of the 
, and of a ceeding the ht of the neck of the bottle; near the 
lower end of the cylinder, and 


around it is a groove in which is fixed an india- 
distance above this groove is 





2709. E. Corrazzt, New Cross, London, ‘‘ Suspending railways.”—Dated 2nd 


This invention consists of rails so constructed as to prevent vehicles getting 
off them, the whole being suspended from cables, or attached to suitable 
scaffolding, or pillars, at a convenient distance above the surface 
of the ground. Two cr more lines of rails may be arranged side by side, sus- 

nded from separate cables or attached to one and the same set of scaffolds 

gz frames, in which latter cases the distance a; of the vertical 
pillars or supports of the scaffolding or framing, and the length of the cross 
arches or beaters, must be proportionately increased to allow room for the 
bodies of the vehieles to pass. 
2718. J. EVANS, Stafford, “‘ Welding tubes.”—Dated 2nd September, 1968. 

This invention ts in employing a double set or two rows of dies 
arranged opposite to as of each other in slide rests; they are 
capable of advancing and sda ig 8 horizontal or vertical direction to or 
from the centre of the machine §0 oR ge oe or close around and securely 
weld the tube, which is drawn in & hi from the fire through the sets 
by welding or gripping tools. 

2714, J. J, CampBen, Reading, “‘ Dated 2nd September, 18g8. 

This invention consists of a wthpber of fue, hemp, or. other textile ll 
made into two or more pieces specially for securing of cotton, jute, and 
other fibrous either in araw or man state, and is intended 
to supersede the separate lashings or iron bands. 

2715. T. Forster and J. HeaRrrisip, Croydon, “ India-rubber sponge.” — 
Dated 2nd September, | 





This invention consists in combining with india-rubber, gutta-percha, 
balata, or their compounds, ground animal or vegetable fibre, together with 
water or other liquid or substance, which will generate vapour in the curing 
process, or in some eases charcoal or other absorbent material may be used in 
place of fibre. 

2717. J. Newmawn, Bedford-square, Lendon, “ Puzzle fan."—Dated 3rd Sep- 
tember, 18) 


, 

This invention relates to those fans which when folded are entirely inclosed 
in a tube, and are brought out or re-entered by pulling a cord on one side or 
the other. It consists in making the fan come out and unfold automatically 
and instantaneously by the aid of two helical springs placed within the tube 
or tubes —Not proceeded with. 

2719. A.C. Kirk, Glasgow, “ Storing ice.” —Dated 3rd September, 1868. __ 

This invention consists in compressing a number of separate pieces of ice 
together into a solid block by means of hydraulic or other suitable pressing 
apparatus, such compression rendering the ice solid and compact.—WNot pro- 
ceeded with. 


2720. J. Grivritus, West Firle, Sussex, “ Uprooting trees.”—Dated 3rd 
September, 1868. : 


The patentee proposes to secure a rope or chain to the tree or root to be 
uprooted, the rope is connected to double or single blocks, through which a 
tackle is rove, secured at one end to an anchor (the stump of a tree for ex- 
ample) and the other to a winch; u communicating motion to the winch a 
strong lever power is produced, and the roller at the foot of the tree acting as 
a sort of fulcrum materially assists in uprooting it. 


2721. A. M- CLarx, Chancery-lane, ‘‘ Camp bedstead.” —Dated,3ra September, 
1 


This invention consists in the combination of a travelling trunk or box and 
bedstead, serving at the same time to hold clothes and other articles, and also 
as a couch camp or travelling bed or litter for the transport of wounded or 
sick persons. : 

2722. a Parker, Birmingham, “ Fastenings for braces.” —Dated Brd Sep- 
tember, 1858. 

This invention consists essentially of two metallic plates hinged or jointed 
together. The under or back plate has two parallel slots in it through which 
the end of the brace is passed. The upper or front plate has series of teeth, 
which when the plate is shut down upon the under or back plate press the 
brace against the bar between the slots or under the back plate and hold it 
securely. Near the lower edge of the under or back plate is a stud or hook, 
which, when the upper or front plate is shut down, passes through a hole in 
the upper or front plate. The tubes of the brace are secured to a ring or plate 
of metal with a hole in it, and when the ring is hooked on the hook, or when 
the hole in the plate of metal is engaged with the head of the stud, the upper 
or front plate is fixed down upon the under or lower plate and the brace is 
securely held between them. 


2724. S. Gnarroy, Birmingham, “‘ Slicing cucumbers.”—Dated 4th September, 
1868. 


This invention consists of a fluted or corrugated hollow cylindrical case, 
open at both ends, in which case a travelling plate or holder works, by which 
the cucumber or other article is held while being cut or sliced. A screw, 
situated in one of the flutes of the case, passes through a screw-box on the 
plate or holder. By turning this screw motion is given to the travelling plate, 
On the ends of the screws outside the ends of the knives or cutters, by giving 
a rotary motion to the cutters, the cucumber or other article, fixed in the 
plate or holder described, is advanced from the open end of the case at 
which the knife or cutter is situated, and cut or sliced by the said knife of 
cutter. 

2727. 8S. Burrerwortu, Oldham, “ Pumps.”—Dated 4th September, 1868. 

The pump consists of an ordinary barrel and plunger, but instead of the 
ordinary suction and delivery valves a revolving valve or tap is employed, 
which is so constructed that as it revolves it alternately opens and shuts a 
communication between the pump barrel and suction pipe, and between 
the pump barrel and delivery pipe. The valve or tap is provided 
with three branches, one of which is connected to the suction pipe, 
one to the pump barrel, and one to the delivery pipe, and a passage is 
cut in the revolving plug so as to open a communic:tion between the pump 
barrel and the suction pipe and delivery pipe alternately. 


2728. Davip Jones, Worcester, ‘“‘ Umbrella stand.”—Dated 4th September, 
1868. 


This invention consists in the construction of stands for holding and sup- 
porting umbrellas. Each umbrella is held and supported by a tube, which 
may be of any shape. The tube is placed in an angular position for the 
purpose of throwing the article supported in a backward direction soas to be 
less in the way. The tubes or supports are fitted into a body acting as a reser- 
voir, with outlets for emptying the water, and this body may be of any shape, 
or it may be made to fit or suit any recess or place it may be required to 
occupy. The top of the reservoir is fitted with perforations to convey stray 
drops into the reservoir. A rail is attached to the body to keep damp 
umbrellas or p ls from touching walls or articles placed in proximity 
thereto, 

2729, A. M. A. Lagoncus, Paris, “ Surgical instrument.”—Dated 4th 





This, invention consists of a handle made hollow or solid, and having at its 
upper extremity a bag made of goldbeater’s skin, constructed with two valves 
separated by a plane or diaphragm passing through the axis. The two valves 
dre connected by a seam made with two fine wires or threads joining at the 
top. Both valves are furnished with a strip or cord suitably fixed to their 
tops, the lower part of the bag being fixed to the handle. The extremities of 
the straps and of the wires are attached to another wire or cord passing into 
the interior of the handle if it is hollow, or into exterior grooves if it is solid. 
The bag is filled with medicinal powder through an exterior hole made in the 
handle and communicating with the interior of the bag, and it is caused to 
pass into the required cavity by means of the handle. It is then only 
necessary to draw a ring or knob at the end of the wire, and the seam threads 
or wires will slide inthe holes made for their passage, and the valves are 
set free. The straps from the top being drawn by the wire or thread, will 
open the bag, folding back exteriorly on each side the membrane or other 
material of which the valves are made, leaving the powder at the part 
required. 

2732. J. Sprout, Hadley, ‘‘ Water power.”—Dated 4th September, 1868. 

The patentee proposes to return to the employment of the old-fashioned 
waterwheels in lieu of steam for working li om may Se proceeded with, 
2733. W. E. Newton, Chancery-lane, London, “ Thermometers.” —Dated 4th 

September, 1868. 

The object of this invention is to indicate automatically, and at any 
distance, changes of the thermometer proper, which actuate bells, dials, or 
other indicating apparatus, thus showing the variations of temperature. 


per et PickeRine, Durham, “‘ Raising and lowering.” —Dated 5th September, 


The patentee uses two pulley wheels, which are placed together on a spindle 
inaframe. These two p wheels are made of unequal diameters : the 
periobery of the small wh is made with sunken chambers to receive the 
links of a single chain which hangs down to raise weights. Sometimes the 
two wheels are made with grooved or bevelled faeces, whereby the 
one is secured to the other by friction. On the other side of the large or 
driving wheel a clutch is fitted, which is made in the form of a wedge or in- 
clined plane; on the face against this is another clutch fastened to the spindle 
or axis, fitting the face of the former-named wedge or inclined plane, and to 
this clutch a ratchet wheel is fixed, with a pawl to cause the same to run ene 
way only. This ratchet wheel, together with the clutch, prevents the weigh 
when raised from slipping down. 

2738. R. Bans, York, “ Floor dog or cramp.”—-Dated 5th September, 1868. 

On the joist or other Sat Be petentne plnats 0 Snore, paving ot ono cide 
a stationary plate with a number of pointed pins. The plate is 
pinched up to the Joist or support by means of a Jever and eccentric, or by a 
screw, so the frame shall be effectually fastened.—Not proceeded with. 
2741. J. Storer, Walbrook, “ Perforating tickets,”—Dated 5th Sepember, 


The patentee vibrating frame and a forcing rod or 
a 4 oe cams. The die or matrix is caused 
to move towards the forcing rod or 


, such motion being derived from the 
rod itself through lever 


connection, the effect being to halve 
or reduce the extent of of the rod, which would otherwise be neces- 


sary, and so to produce a quick and powerful action,—Jot 
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2688. J. yrmenewsy, Bt ih Perennt— Dated Stet Aout, 1008. 
uses, ition ordinary fire-grate front 

flue of the boiler, a second fire-grate, situated underneath the 

front end of the boiler; the second fire-grate is placed in a chamber or fire 

place made for its On the second fire-grate a small fire only is 

ordinary grate a4 ae et v7 SS avotdentun “They 
ue e rear . 

then beck dieag external side flues to the front end of the boiler, and 

eater Uy vertical Sums the Chamber ox Sisoplace tn which the second fire-grate 

is placed. The small fire on the second fire-grate, in addition to consuming, 

or partly consuming, the smoke from the fuel on the upper or ordinary grate, 

also heats the bottom of the boiler, and thereby effects such a circulation o: 


om. @ F. Dotsy, Clapham, London, “ Valves.”"—Dated st September, 


This invention consists in fitting metallic bas? plates to india-rubber valves 
and forming an inclined or scarf in the rubber, so that one edge shill rest 
upon the other without pacsing through. 

2703. E. Jonson, Dundee, “ .”"— Dated 1st September, 1868. 

The hammers or strikers of pianofortes are covered with velvet or other 
piled fabric in lieu of leather. 

2705. W. W. Macvay, York, “ Glass furnaces.”— Dated \st September, 1968. 

The glass furnace is formed after the manner of an ordinary puddling 
furnace, with a fireplace at one end and a flue Jeading to the chimney at the 
other, and with Working bolea closed by stoppers wuile the melting is going 
on, at the sides. This is formed of a substance known as firestone, 
which may be obtained, among other places, from the Londonderry Quarries, 
Pensher.— Not proceeded with. 

2745. W. TatLocK and + =. ABELsETH, Chancery-lane, ‘‘ Gas apparatus.” — 
' 


Dated 5th . 4 

This invention consists in the peculiar construction of the gas generator, 
through which a continuous current of atmospheric air is forced, al] of such 
air being brought into contact with the liquid with which the generator is 
charged, and thereby impregnated with the infammable matter contained in 
the same. In the centre of a tank is placed iF pe pipe or hollow shaft, 
which, where it passes through the head or of the tank, is provided with 
a stuffing-box made in the usual way to allow the shaft to revolve freely in 
the tank without leaking. Upon this shaft inside the tank is placed a per- 
forated cylinder, made less in diameter than the tank, to leave a space around 
it and between it and the tank. Outside of this cylinder another cylinder is 
fitted, which is also perforated, a slight space being left between the two 
cylinders. This space is filled with cotton batting or other suitable material. 
—Not proceeded with. 
ve. de Woop, New Jersey, “ Railway frog plates."—Dated 7th September, 


This invention consists in making the frog plates movable instead of the 
points or switches. 

2748. C. E Brooman, Fleet-street, ‘‘ Burning oils.”"—A communication.—Dated 
ith September, 1868. 

This invention comprises, First, a particular system or mode of feeding 
burners in lighting apparatus with mineral oils or essences; and Secondly, a 
particular system or arrangement of ciicular burner for the combustion of the 
oils and essences. The system of feeding the lighting apparatus is based on 
the capillarity obtained by a main or first conducting wick extending for any 
length, and fitted horizontally in a straight or bent tube on which the burners 
are Rs . The ends or other part of this wick dip into a chamber contain- 
ing the essence or oil, so that by its capillarity the wick becomes impregnated 
with it for its whole length. From each burner a vertical wick leads to the 
main wick, and thereby also becomes impregnated by capillarity with the 
essence or oil. The keeping at a constant level of the liquid in the chamber 
inte which the ends of the main wick dip, is obtained by a reservoir or bottle- 
like receptacle with a valve placed over each chamber. The burner employed 
is preferably circular ; it is composed of several concentric tubes with an in- 
verted circulation of air. Its wick is fixed, and the regulation of the light is 
effected by a movable glass carrier.— Not proceeded with. 

2749. H. M. Leg. Manchester, “ Visiting cards." —Dated 7th September, 1868. 

The patentee proposes to fit card-cases with a chain, so that they can be 
suspended. 

2751. J. Joynson, Manchester, ‘‘ Muffs.”"—Dated 7th September, 1868. 

This invention consists in constructing muffs with projecting ears, gauntlets, 
or wrist protectors, A hole is also made, through which the handle of an 
umbrella can be inserted.—Not proceeded with. 

2752. G. Davies, Lincoln’s-inn, ‘‘ Water meters.”—Dated 7th September, 1868. 

This invention consists mainly of two cylinders which serve as measures of 
capacity and two distributing cylinders, all placed in juxtaposition and 
parallel to each other beneath a crank shaft, by means of which the four con- 
necting rods for working the pistons and distributing valves are actuated. 
2755. A. V. Newton, Chancery-lane, “‘ Knitting.”—Dated 7th September, 1868. 

The patentee employs a grooved rotating needle cylinder, a needle operating 
cam, and spring-looped needles. The looped end of the needles springs 
down into a groove in the body under the end’ An auxiliary grooved wheel 
or cylinder is employed to act in conjunction with the cylinder for taking the 
loop into its grooves. 
am, 3.6. Wacken, Hackney Wick, ‘‘ Washing coppers.”—Dated 5th September, 


The patentee pam, to employ an inner vessel into which the articles to 
be washed are placed. This inner vessel is formed with holes, so that when 
lifted by handles the water is free to run from it. Slotted perforations are 
formed near the top, so that a circulation of the water is kept up. 

2760. F. Axpox, Swansea, “ Fire escape.” —Dated &th September, 1868. 

This invention consists of a box or receptacle for one or more persons to 
stand or place themselves within, and having cords, ropes, or tackle for sus- 
pending it passed through gripping pulleys or rollers, one pair at either end 
or side of and near to top thereof, and thence by other pulleys or rollers guided 
and brought to pass out of the box or receptacle together or nea: ly together 
at or near to the bottom thereof, and furnished with a check break for press- 
ing on the tackle or rollers, or some of them, to prevent a too rapid descent. — 
Not proceeded with 
2761. J. Jones, Durham.“ Iron furnaces.” — Dated 8th September, 1863. 

The patentee erects a series of furnaces in advance of each other, constructed 
with openings on either side provided with proper doors, so that the pile or 
slab of iron to be heated can be introduced at one side of the furnace and then 
withdrawn from such furnace at the other side in a line or thereabouts with 
the opening of the furnace into which the slab or piece of iron is to be next 
introduced. Between each and beyond the last of the furnaces rolls are ar- 
ranged in such a position that the slab or piece of iron is carried directly from 
the furnaces to the rolls, and then from the rolls to the furnaces, and so on. 
2763. A. R. Stocker and J A. Eveusy, Lamb's Conduit-street, ‘‘ Stoppers 

Sor bottles.” —Dated sth September, 1868. 

Hollow stoppers are composed of sheet metals of exceedingly thin gauge, 
as will be elastic and springy. 

9766. J. Aus, Paris, ‘* Still-holders.”— Dated 8th September, 1868. 

This invention consists in forming a vase of earthenware, glass, crystal, or 
any other suitable substance, the form of which is such as to admit of its 
bearing around its exterior surface, and in its centre a number of medallions 
or advertisements, so placed that they can be removed or replaced by others 
when desired.— Not proceeded with. 

2768. E. Corram, Battersea, *‘ Horseshoes.”"—Dated 8th September, 1868. 

This invention consists, First, in rolling two bars by the same rolls, the 
two bars, when rolled, being united. The rolls are formed with raised 
surfaces and indentations corresponding to the section of iron required for the 
shoe; Secondly, it consists in preparing horses’ feet for the reception of the 
shoe by rasps. Tne rasps are constructed with an edge flange along one or 
more of their sides, which enables the shoer to prepare and level the wall of 
the foot to any desired width without injuring the sole or frog of the foot. 
S10h, S PeraeutE, Bayswater, “‘ Blind for cabs, &c.”—Dated &h September, 


This invention consists of a semicircular blind or glazed sash, which is 
— out 0) the roof and false lining of the same inside the cab.— 
2776. L. B. Covent, New York, ‘‘ Ladders.” —Dated 9th September, 1868. 

The ladder is made with side pieces grooved on the inner faces ; these side 
pieces are united by cross pieces or steps. The steps may form a single front 
pices, or may be divided to form front or back portions, so that an extension 

adder can slide in the grooved faces, and move between the divided steps. — 
Not proceeded with. 


a7 A. M. CLaRk, Chancery-lane, ‘Metallic packings.” — Dated 9th September 


This invention consists in fitting segment pieces in the king sockets of 
engines, and fitting in other pieces connected to springs to 9 the segments 
together. The springs are close by the ordinary gland by bolts which 
pass through them. 


2778. ¥. 3 M: CLark, Chancery-lane, ‘‘Opening envelopes.” — Dated 9th September, 


A wire is inside one end of the envelope. On pulling eith 
the wire the edge is severed, when the can be £ wan 


es <. Davis, Lincoin's-inn, *‘ Embossing horn.”—Dated 10th September, 


The apparatus is composed of a hydraulic pump body or cylinder fixed 
a wooden bench. He fa taveninntod a8 fae wprer post by 5 bridge ec eneenee 
and is closed at its lower part by a cover or valve facing connected by 
flanges to the body ofthe pump. The cover is provided with three orifices 
or ports arranged in the same manner as those of a steam engine. 


2783. T. Bexxert, Birmingham, “ Spoon and fork machinery.” —Dated \0th 


1868, 
This invention consists in the employment of suitably shaped dies on rolls, 
whereby a hollow bead is made along the narrow art of the article in order 





2787. W. McNaveurt Rochdale, “‘ Furnaces.”"—Dated 10th September, 1868, 

The patentee to place the bars lengthways of the furnace; their inner 
ends are made to Ade or mave en a erenbad of seaing shaft, sud shels gine 
ends are — to move upon a cranked shaft which leaves tne ash-pit 
clear. Motion is given to the rocking or cranked shaft, so as to slide or move 
all the bars slowly forward towards the fire bridge, carrying the fuel along 
with them.—Not proceeded with. 


2769, A. B. Innorsox, Stefled, “ Rathway fastenings.” — Dated 10th September, 


868, 

This invention has for its object the er uniting of the ends of rail- 
way rails by the em ent of an elastic metal clip, which passes 
underneath the he clip is secured in bolts and nuts. 

2792. J. CHALLENDER and B. Riscasm, Manchester, ‘‘ Fitting fog signals on 
rails.” —Dated 10th September, 1868. 

This invention consists in securing a vertical or inclined grooved channe), 
race, or slide to any convenient of the break or "s van that will 
form the terminal to a train beyond the hind wheels. The inclined slide is 
constructed so as to receive a fog or detonating signal, which when placed 
in the orifice at the top of the slide in the guard's van, and released, will slide 
or pass downwards to the lower extremity of the groove, which is provided 
with a stop or hinge formed on the front portion or arm of a bell-crank lever, 
which, when in its normal position, remains flush or in a line with the slide, 
forming thereby a receiver for the the space in front being open so as 
to allow of the free movement or action of the lever. The opposite end of 
the bell-crank lever is connected by a rod running parallel with the slide with 
a handle in or on the guard’s van that forms the medium through which 
motion is given to the lever, and to the stop or finger holding or retaining the 
detonating signal. The fulcrum or centre upon which the retaining lever 
turns admits of a slight lateral movement of such lever by means of a 
grooved wheel that comes into contact with the metals, and prevents the 
vibration or unsteadiness of the carriages when running from interfering with 
the true and respective position of the rail and signals relative to each other. 
The detonating signal is provided with spring clips or fasteners, which, when 
forced upon the rail, firmly close upon the upper flange of the metals, by 
which means such signals become p ‘rmanently secured thereto until ex ploded 
by the passage of a train over them. 


2794. A. Cauxo, Brussels, ‘‘ Pressing fuel.” —Dated \0th September, 1868. 

This invention consists in certain combinations of mechanism whereby 
pressure such as is required in var-ous branch f fi can be ob- 
tained in a simple and effectual manner. The frame of the machine consists 
of two upright portions, the top being semi-circular and pierced with a screw- 
threaded opening through which the main screw passes. Motion is given to 
the latter by a horizontal fly-wheel placed at its upper extremity, the same 
having several handles projecting downwards attached toit. The fly-wheel 
acts upon a smaller concentric wheel on which are one or more cams, which 
cams, when brought into contact with similar cams formed on the screw 
head, produce, by the action of a larger fly-wheel, a succession of shocks, 
giving a greater amount of pressure than can be obtained by a continuous 
action. The main screw is sin le threaded, the lower portion thereof being 
square and passing through a socket which acts as a guide, and is held in 
position by two cross pieces. The bottom of each screw is fixed to the com- 
seeeets. At each corner of the bed of the press is a hole, through which 

oles small upright movable columns pass. The columns rest upon a cross 
piece and carry the mould. A screw, to which motion is given by a small 
fly-wheel. raises the mould to allow the block of fuel or other article to be 
withdrawn, or lowers it to be filled with fresh material. The mould may be 
divided into several compartments. 


2795. W. R. Laxe, Chancery-lane, *‘ Condensing apparatus."—Dated 10th 
September, 1863. 

This invention consists in the employment of a syphon, the long leg of 
which forms a waste pipe, and the short leg an injection pipe. Several long 
legs may be employed of aggreg ity to that of the injection pip-. A 
pump may also be used to raise the injection water from the well. The con- 
denser may be partitioned, so that the injection water is brought in direct 
contact with the steam in order to heat it sufficiently before being fed into the 
boiler. 

2796. A. C. Henpersow, Charing-cross, ‘‘ Shoe straps or springs.” —Daied 10th 
September, 1868. 

This invention consists in making the side springs of boots of different 
coloured materials, tat isto say, red inside and black outside, in order to 
distinguish the make of goods. 











BIRMINGHAM AT WORK. 


(From our own Correspondent, ) 

Untit the middle of the sixteenth century the English needle- 
makers were wholly dependent for their wire upon Spain and 
Germany. At about that period the needle-makers began to draw 
their own wire, which in the rude state of the industry sufficed for 
the antiquated square-eyed needle. This needle was much more 
easily constructed than the present pattern. It was the universal 
pattern until comparatively recent times, and was used by the 
hapless Queen of Scots in the tapestries she wrought for her prison 
walls, Now, the ‘‘square-eye” is quite extinct. 

The “drilled-eye” needle was introduced by a Studley manu- 
facturer at the close of the last century, but the process proved too 
expensive for practical use. Shortly afterwards, on the suggestion 
of a Birmingham factor, a press was constructed, which in theory 
was to form the eyes of 100 needles at a time, but in reality it only 
pressed thirty-five. In 1826, drilled-eye needles were again intro- 
duced, in connection with pressed needles, to which was shortly 
added the burnishing machine, by which the sharp points’ were 
removed from the eye, which would if left have cut the thread. 
We are informed by the authorities already quoted, that in bur- 
nishing the eyes the needles are now threaded on steel wires of 
suitable size, which have been made rough with a file, and hardened. 
The ends of these wires are then fixed in a machine turned by steam 
power, and so arranged as to cause the needles to revolve rapidly 
with an oscillating motion round the wire. In some cases the wires 
also are made torevolve, The needle-pointing machine is an English 
invention, contrary to general supposition. Its forerunner, which, 
though imperfect, approached so nearly to completeness as to alarm 
the pointers, was some years ago purchased by them and broken to 
‘apap on Redditch Church Green. The needle-pointing machine 

as yet only partially used in this district, A grooved grindstone, 
revolving ct great speed, is employed to grind the end of each wire 
into the desired shape; to this grindstone the wires are applied 
from an inclined plane, on which a number are placed ready cut 
to the required length. By means of a disc, surrounded with 
caoutchouc, revolving slowly in a direction transverse to the 
grindstone, a continuous supply of wires rapidly following one after 
another is supplied to the stone, and the same disc causes the wires 
to revolve whilst being pointed. 

An illustration of the tyranny of labour occurred in Redditeh 
about thirty years ago, in connexion with the revival of the practice 
of harding needles in oil instead of in water. Needles hardened in 
water were generally made crooked in the process, and this cir- 
cumstance gave employment toa considerable vumber of “* straight- 
eners.” The oil-hardened needles were invariably straight, and 
thus a large section of local craftsmen found, like Othello, their 
occupation gone. A determined volley of abuse was poured on the 
unfortunate reviver of this process. He was several times mobbed, 
and ultimately driven from the town. 

The number of workpeople employed in the needle trade of 
Redditch is estimated at 8000, in nearly equal proportions of men, 
women, and children. The average earnings are thus tabulated:—- 
Children, one shilling and sixpence to five shillings per week; 
women, eight to fifteen shillings per week ; men, twelve to forty 
shillings per week. The wide margin in these estimates is due to 
the great diversity of tact, and the varied disposition for industry, 
among the workpeople. Redditch now stands pre-eminent in 
the needle trade, despite the great and increasing competition 
of Lyons and Aix-la-Chapelle. Among the principal ers are 
Messrs Avery, Booker, Boulton, Burston, English, Heath, 
Hollington, Laight, James, Lewis, Morris, and Yeomans, Thomas, 
Perkins, Shrimpton, Smallwood, Townsend, and Woodfield. Most 
of these firms have recently added to their trade the manufact 
of sewing-machine needles, now an important branch of Redditch 
industry. Mr. Heath was among the earliest makers of sewing- 
machine needles in this country, having commenced working 
drawings sent from America in 1850, since which time his attention 
has been mainly directed to this department of the trade. Forged 
steel sail needles, pecking, and s ’ needles rank among the 
miscellaneous branches of the trade. oldest needle factory in 
the world is reputed to be of Messrs Allwood and 





that Son, 
Si cant teh Panes 


tor of the and egg-eyed needles, now is so much request, 
Messrs. Ri d Orme , of the same town, have won a 
reputation for their superior forged steel sail needles, harpoo 
and marline spikes, The other chief producers in this \ open 
include Messrs. Cook, Davies, Gee, Hall, Harrison, Hill, Pardow, 
Shrimpton, and Vale, The trade is steadily increasing hereabout, 
and a satisfactory improvement in the condition of the artisans is 
noticeable in recent years. In a future paper I propose to refer to 
the kindred manufacture of fish-hooks and tackle. 





Awong the minor branches of Birmingham industry is the manu- 
facture of umbrell Pp The trade is not of very remote 
i for a century ago these useful articles were deemed conve- 


nient luxuries, and only by the ladies of fashion. It was, I 
believe, one Jonas Hanway, “the friend of chimney sweeps and 
sworn foe to tea,” who first in England asserted the right of the 
beaux of society to equal privilege with the belles in the matter of 
using the umbrella. The ridicule of the passers-by assailed him as 
he made his first appearance one wet morning in the streets of 
London, smiling under his mimic canopy. Most men emulate the 
brave Geraint in their dislike of effeminacy, but Jonas had a wig 
which ‘cost him dear,” and for its sake, if for that alone, he 
resolved to defy the jeers of the poowices, and ultimately he 
succeeded in converting many of his scoffers over to his views. 
The prejudice against umbrellas was, however, a ‘‘slowly dyin 
cause,” and as late as 1782 the appearance of a gentleman arm 
with an umbrella in the streets of Glasgow produced a wonderful 
sensation over the Border. 

The permanent success of the fashion has benefited Birmingham 
by adding one to the great number of its miscellaneous industries, 
Umbrella “furniture” includes the runner, cap, ferule, wheel or 
top-notch, stretchers, ribs, top and ball tops, collars, swages, and 
bag slide or cover; the article having a more complicated anatomy 
than most persons would imagine. Fox’s “ paragon” frame, in 
which the steel ribs have a section of three sides of a square, was 
brought out just before the Great Exhibition of 1851, the idea 
being suggested by the construction of the Menai tubular bridge, 
This invention partially superseded the round steel wire ribs, and 
still more displaced the old-fashioned ribs of whalebone and rattan- 
cane. Umbrella sticks are of almost every conceivable variety. 
Handles straight, swelled, beaded, ribbed and dotted, horn hooks, 
horses’ heads, dogs’ heads, and divers studies in physiognomy, 
8 ted by Wombwell’s menagerie and classic lore, from the lion 
to the dragon, have each ministered to the taste and fancy of 
umbrella buyers in recent years. Horn, bone, ivory, agate, brass, 
and iron have all been pressed into the service with more or less 
success, 

The steel wire for umbrella ribs is chiefly made in Sheffield, 
where, indeed, the ribs themselves are now largely produced. The 
covering of umbrella frames is chiefly done in Manchester and 
London, where many of the Birmingham “furniture” makers 
have supplementary establishments, The trade is also carried on, 
to a less extent, in Glasgow and Bristol. The umbrella trade, like 
most English handicrafts, has to compete with rival producers in 
France, Germany, and the United States; but the enterprise of several 
Birmincham firms, who have introduced machinery into the trade, 
renders this competition favourable to local producers. The in- 
dustry occupies in Birmingham alone about 800 workpeople, of 
whom a large proportion are women and girls. 

At the Plume Works, hard by the historic Aston Hall, Mr, 
George Dowler employs some 300 workpeople in the manufacture 
of wax-vesta matches, one of the curiosities of Birmingham indus- 
try. White wax and “‘stearine” form the components of the raw 
material and give the name wax-vesta. Mr. Timmins, the well- 
known authority on Birmingham trades, thus describes the prepa- 
ration of the material :—-Impure and high-coloured grease, derived 
from wool “ waste,” is distilled in charges of five tons at a time, 
at a temperature gradually rising to 600 deg. Fah., assisted by a 
copious injection of high-pressure steam, The first and last por- 
tions of the distillate are rejected and added to subsequent 
charges; the intermediate product, though of much lighter colour 
than the original material, is still in an impure condition requiring 
further treatment. It is now submitted in the cold toa hydraulic 
pressure of 400 tons, whereby a considerable quantity of oil is 
driven out, and thence transferred to similar presses surrounded 
by “* jackets,” into which are introduced jets of steam, A further 
quantity of oil is extracted by this process, and the two portions 
are then mixed and subjected to the ordinary processes of refining, 
whereby the oi] is again rendered saleable to the wool manufac- 
turers, from whom it returns charged with fatty matter, again to 
undergo the above processes. The white cake which remains be- 
tween the plates of the hydraulic press is ‘‘stearine.” By a suc- 
cession of ingenious machines this material is drawn out into wire 
and cut into the required lengths. The matches are then tipped 
with igneous composition with wonderful alacrity, and the manu- 
facturing process is completed. About sixty miles’ length of this 
stearine wire is produced here every day, and the daily produce of 
matches cannot be less than two millions, Match-making in this, 
as in the conventional sense, is almost wholly performed by women. 
The occupation, although light, is dangerous and prejudicial to 
health, despise every precaution which can be taken to ward oif 
those evils. Those terrible diseases, however, which occur some- 
times in the common match works in London are unknown here, 
or, at least, they are extremely rare, although, under the most 
favourable circu , the at e of a match factory must 
be more or less injurious. 








THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent. ) 

FINIsHEeD Iron: On ‘Change in Birmingham and Wolverhampton: 
Quietude—Low Prices: Cause Traced—INCREASE OF SMALL 
Firms—NoRTHERN ORDERS NOT YET OUT—ANTICIPATIONS 
RESPECTING UNITED AMERICA -COMPETITION OF OTHER DIs- 
TRICTS—REPORTED Success OF IRONMASTERS IN FRANCE: 
Rails for America: Locomotives for Russia: Remarks—PRices 
FIRM IN WALES—MELBOURNE TRADE: Prices of Iron taere— 
Prices oF THIS District—Pice Iron: Prices and Demand— 
EcoNOMISING FUEL AND THE CoaL Commission: Mr. Hunt 
here — ARBITRATION: An Improved Method—Coat TRADE: 
Demand and Labour—Tue Fioopine or THe Nise Locks 
Prr—HarDWakEs: Reports of Home and Foreign. 


TuE staple industries of this district continue to be distinguished 
by an unexplained quietade. Where this quietude is not observed 
it is maintained that very low prices have to be accepted at the 
rates now current in many of the recent transactions here; the 
complaints were even louder in Birmingham yesterday (Thursday) 
and in Wolverbampton on the day before than they were last 
week. 

The present range of unofficial prices is due alike to the fewness 
of orders and to the iderable ion which has in the past 
few months been made to the list of producing firms. As a rule 
the works have been re-started by men with only little capital, and 
to get the establishments off their hands the persons by whom 
they have been held have here and there split them up into 


ta. 

lanes, practical men, such as rollers and forge managers, have 
been enabled to club together their savings and become their own 
masters. These men, it is easy to understand, will accept prices 
as low as it is possible to live by, if they cannot be otherwise ob- 
tained. When they began there was a brisk inquiry springing up 
and their competition was much felt, but now that languor has 
come over the trade it is quite another matter. ; 

The only Gian eee these A -% and the yoy is, that 
the former ios r most eir iron, but this is more 








coun’ by the little profit at which they can live. 
The northern of Europe orders teve not yet come out, nor s 
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there reason to expect their appearance within anything like a 
moderate time. . 

Excellent anticipations are encouraged as to the demand from 
the Southern States of United America. But the orders now 
coming over are scarcely more than nil. 

This district complains much not only of the ‘“‘underselling” 
within it, but also of the competition outside the ict, as well 
in North Staffordshire as in the North cf England Wales. 
And the alleged recent success of ironmasters in France, in com- 
peting with England for certain American railway orders, is 
discussed as a matter of grave significance. The report alluded to 
is that the St. Dizier Ironworks have taken anorder forthe engine 
and rails of the Memphis section of the great line between the 
Atlantic and the Pacific. This is understood to have been the first 
time that the French ironmasters have treated directly with the 
Americans. Creusot, too, it is alleged, has secured an order for 
fifty-five locomotives for one of the new Russian railways, M. 
Klett, of Nuremburg, getting the order for the wagons. 

Considering the extent to which iron is used in buildings of all 
kinds in France, and remembering the activity there at the present 
time throughout the building trade, it is not cause for surprise 
that the price of iron made in the northern districts of France 
should have gone 7 200f. in Paris, and the fact is regarded with 
satisfaction here. But success in competition with a rising market 
is doubly unsatisfactory. 

It is also a cause for congratulation that are remarkably 
firm in Wales for the iron which competes with that made here for 
certain uses. Efforts have been made in the past few days to 
induce the firms in the southern Principality to abate, but with- 
out the slightest success. 

Of the Melbourne metal market the following is the rt by 
the last mail :—Pig iron has nominally stood at £4 and less for 
some time; last week some 300 tors were taken up by a speculator, 
and the purchase was expec to to an improvement. 
Galvanised iron has met with a good trade demand, at slightly 
easier rates, Scotch 26 gauge has been sold at prices ranging 
from £25 to £27, at which sales have been made; ordinary brands 
of English have found buyers at £28 to £29 10s. There is no 
inquiry for best brands. On the 19th the following lots were 
disposed of under the hammer:—Ex Dhuleep Singh, G.O.P., 
five cases of galvanised corrugated iron, 24 gauge, 5ft., which 
realised £24 per ton; twenty cases ditto, 6ft., brought 
£24 15s. ditto.; seventeen cases ditto, 7ft., £25 5s. ditto; eight 
cases ditto, 8ft., £25 15s. ditto. Morewood’s vanised 
corrugated iron, 26 gauge, four cases, 9ft., found buyers at £31 per 
ton; twelve cases, 8ft., were sold at £28 7s. 6d. to £28 10s. rd 
twelve cases, 7ft., at £28 10s. do.; twelve cases, 6ft., at £30 to 
£30 5s. do.; four cases, 5ft., at £30 10s. This week fifty-nine cases 
Britannia brand were quoted at £25 15s. for 26 gauge, 6ft., and 
for 7ft., same gauge, £2! was taken. Bar and rod iron maintain 
our quotation of £9 to £10 10s., and there is no stock held outside 
the trade. Sheet iron is not much wanted. An asso invoice 
of Nos. 8'to 26 was placed at £12 5s., a fi which sustains our 
quotation of £11 for Nos. 8 to 18, and £14 for Nos. 20 to 26. There 
is no business to report in boiler plates; we quote £12. Hoop iron 
is disposed of at £11 10s. to £12 for assortments. Fencing 
wire is very dull, no demand whatever g experienced. Nos. 6, 
7, and 8 nominally rule at £16, £17, and £18. 

The prices quoted for the finished iron of this district by makers 
of first-class are (all at the works)—Common Staffordshire bars, 
£7; best bars, £8; sheets, £8 10s.; doubles, £10; nail sheets, £8; 
latens, £11 10s.; boiler plates, £8 10s,; and best and best best in 
proportion; common rods, £7; hoops, £8; and gas strip, £10. As 
may be inferred from what we have already written, these rates 
are not generally obtained. 

The pig makers are doing very little, though the large demand 
experienced by foreign firms for pigs chiefly for railway iron keeps 
the Middlesbro’ and other brands from weakening in quotations. 
The list prices for local makes stand as under—All mine, hot blast, 
£3 128. 6d. to £3 15s.; cold blast, £4 5s.; best forge, £3 ; 
mottled, £2 17s. 6d.; melters, No. 1 and 2, £3; ul ob pigs from 
£3 10s. to £4, magus od the brand; and other sorts according to 
make and quality. It has been a long time since so little was done 
in pig iron in the week intervening between the preliminary meet- 
ing and the quarterly meetings as has been the case since last 
Thursday. The difference between the trade now and this time 
last quarter was scarcely ever more striking in the corresponding 
time. Then all was activity, and some vendors would not sell 
beyond Lady-day at the prices then obtained, now orders can 
scarcely be secured at any price. 

The adoption of apparatus for the utilising of the gases of fur- 
naces is extending, especially in respect of furnaces which are 
being newly lighted. 

Only little is heard about the arbitration movement in the 
Middlesbro’ district, or about ‘the Iron and Steel Institute. 
Masters are too much occupied at present in efforts to get orders. 

A better method of arbitration than that hitherto adopted can 
be made out of the last parts of the two systems most known— 
that of Mr. Mundella, M.P., and that of Mr. Rupert A. Kettle, 
county court judge, of Wolverhampton. Such a method those 
gentlemen have arranged jointly to propound on an early day. 

The best house coal collieries have done an active trade in the 
past fortnight, but the pits whence manufacturers and iron 
smelters obtain their supplies have been quiet in a painful degree, 
for much unemployed labour is the result. Hence men are ready 
to go into Derbyshire and South Yorkshire to accept the terms 
rejected there. us ol 

The coal supply commission are pursuing their inquiries with 
much diligence in this district. Mr. Robert Hunt, the Keeper of 
the Mining Records, is now here collecting information as to the 
extent to which economy may be practised in the smelting and 
manipulating of iron in future. 

The operations are not yet sufficiently completed at Earl Dudley’s 
Nine Locks Pit to enable an official inspection to be made of the 
point at which the water'got in. The water has neither been got 
down, nor has the ventilation been restored. There seems, 
however, no reason to doubt that it burst in from under the 
foundation of a powerful water dam erected to stop a too rapid 
flow of water from an adjoining pit. An immense quantity must 
have accumulated in ‘‘ pockets” in old workings, and forced its 
way through tho strata of ironstone and shale under the thick 

eam. It was into this ironstone and shale that the dam was 
built, and the on-rush came from the old work side of it; but the 
structure was so substantial t it remained intact. The 
appliances by which 54,400 gallons of water per hour was lifted all 

e time the men were immured, and which resulted in their 
deliverance, cost the Earl of Dudley £25,000. The total quantity 
brought up is estimated at 6,500,000 gallons. 

Prelimi arrangements have been made to secure the draining 
of the Tipton basin till a definite agreement, say for fourteen years, 
has been entered into. 

The hardware trades are generally quiet throughout Birmingham 
and Wolverhampton and the‘ surrounding townships. In all 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tae Inon TRavE : Very Few Fresh Engagements Entered into dur- 
ing the Week: Rail Mills in the District kept Running Full 
Time: Large Shi; ts of Rails “at the Local Ports for the 
United States and Russian Markets: Thousands of Tons of Rails 
to be Shipped for the Muscovite Empire :. Confirmation of Old 
List Prices at the Meeting of Ironmasters: Firm 
and a State of the Rail Trade: ‘Numerous Iron Freights 
on Offer : p p Advices from India : Orders from the Con- 
tinent coming Steadily te Hand—Tue Pia Inon TRADE—THE 
TIN-PLATE TRADE—THE STEAM CoAL TRADE, 

‘Very few fresh es have been entered into this week 

by the iron 1is district, and until the close of the quar- 

terly meetings no material change is to. take place; but 
it is satisfactory to find that the quietude which now exists, is 
only believed.to be temporary, as there are unmistakeable signs of 

a good and-increasing demand springing up as:the season advances. 

The Easter holidays have, as is generally the case, somewhat 

interfered with business transactions, but after they are over it is 

believed the trade will resume the same satisfactory position it has 
ssubebnryaeling ebkiesqnek tarengeentas eoectapetior 

m e! was ap ing anticipated by 
all classes of buyers, and although inquiries have becomea little more 
numerous, there isnot that liv displayed that there was a fort- 
night or three weeksago. Therail tradecontinuesinafirmand healthy 
state, and the rail mills in the district are kept running full time; 
and as there is every probability of the favourable circumstances 
in ie pe so frequently referred to of late being realised, there is 
no doubt entertained of the mills being kept regularly going during 
the whole of the summer months. - A number of vessels are 
now being laden with rails at the | ports, chiefly for the 

United States and Russian markets, and by the time they have 

been cleared a considerable reduction will have been made in the 

quantities awaiting shipment. Several steamers are expected to 
arrive to load rails for the Black Sea and Sea of Azof, and for 
many weeks to come the ces to that quarter will be 
considerable, as some thousands of tons have to be sent this 
season to the Muscovite empire. Vessels are also wanted 
to convey rails to British America, and at present there are a larger 
number of iron freights on offer at the local ports than has been 
known for some time past, there being no less than twenty-seven 
vessels entered outwards at the port of Newport alone. Advices 
from India by the last mail are considered satisfactory as to future 

A ey ge and an increase in the demand is looked forward to 

before long. Orders from the Continent are ing steadily to 

hand, and an addition in requirements is speedily expected to take 
place. There is no alteration worthy of note in the pig iron trade, 
which continues somewhat inactive. 

Tin-plate makers are well placed for orders, and prices will this 
week, in all probability, be further advanced. 

The demand for steam coal is below the age, and b 
generally is very dull, but few orders being: now in the course of 
execution, and:merchants and shippers complain of a want of ton- 
nage. There are but few clearances being made to South America, 
and as the demand from the mail packet stations has somewhat 
fallen off, shipping rates to the East have declined from 3s. to 4s. 
per ton. Considerable quantities are being sent to the French 
markets and'some of the Mediterranean ports, but by far the 
largest quantities are being sent to France. ' Several good contracts 
for coal have just been secured by the ironmasters of the district 
at a price colliery proprietors could not accept without incurring a 
serious loss, and it is somewhat surprising no steps have yet been 
taken to obtain an equitable adjustment of the wages scale. The 
coal trade is a little brisker, but the season is now too far advanced 
for any considerable increase taking place in the demand. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LIVERPOOL: Mersey Docks and Harbour Board—Tue NoRTHERN 
CoaL TRADE AND THE ADMIRALTY—GAS AT DUKENFIELD—THE 
RaInFALL OF 1868—NEw SteaM YACHT—STATE OF TRADE: 
South Yorkshire: Sheffield: Cleveland District—SuiPBuILDING 
ON THE MeErRSEY: ‘he Captain: Messrs. Laird Brothers— 
LONDON AND NORTH-WESTERN RAILWAY: Opening of the Ditton 
and Aston (Runcorn) Extension. 

At the last meeting of the Mersey Docks and Harbour Board, the 
proceedings of the Docks and Quays Committee, which were con- 
firmed, comprised a recommendation that permission should be 
granted for the engines of steamers to be tried in certain docks on 
the Liverpool side. In reply to a question by Mr. Laird, it was 
stated that there was no doubt that any application for permission 
to try the engines of steamers in the Birkenhead docks would be 
complied with. 

Mr. J. Henderson, Chairman of the Steam Coal Association of 
Northumberland and Durham. has received the following letter 
from the Secretary of the Admiralty :—‘‘ Admiralty, 24th March, 
1869. Sir,—_My Lords Commissioners of the Aduriralty having 
had under their consideration the memorial _— by you on 
behalf of the coal-owners of Northumberland and Durham, pray- 
ing that the restriction on the use of north country for 
steaming purposes on board H.M.’s ships may be discontinued, I 
am commanded by their lordships to acquaint you that the order 
of 1867 referred to has been rescinded, and steps will be taken b: 
their lordships to‘order coals from the northern coalfields in suc 
quantities and of such qualities as they may from time to time 
require.—I am, Sir; your obedient servant, W. E. BAxTER.” 

Most of the principal establishments in South Yorkshire con- 
tinue actively employed, the demand as ener good for 
rails, ‘The make of pig iron continues considerable. The deliveries 
of South Yorkshire coal to the metropolis have slighly increased 
of late, but the trade is still dull. The progress of short time in 
Lancashire has checked the demand for engine fuel in that county. 

‘It is-considered that trade prospects, are, upon the whole, 
improving at Sheffield. A change for the better taken place 
in the demand for steel, there being an —_— for this article on 
American account. The demand for steel rails is stated to be 
good, although some competition is reported on the part of con- 
tinental manufacturers. 

Messrs. Laird Brothers have several large vessels on hand at 
present. The most important of these is H.M.S. Vanguard, an 
ironclad of 3774 tons, new in a forward state ; a large iron sailing 
ship of about 1350 tons, intended for the Indian trade, and _build- 
ing for a Liverpool firm; an iron screw steamer yacht of 320 tons 
and’60-horse power, building for the Marquis of Downshire, &c. 
The engines for the Van of 800-horse power, as well as those 
of H.M.S. Glatton (building at Chatham), of 500-horse power, are 
also in construction at Messrs. Laird’s. é 

The Cape Clear and the Mysore, two large iron sailing ships, 
were launched on Saturday on'the Mersey by Messrs. Bowdler, 
Chaffer, and Co., and Messrs. Clover and Royle. : 

The armour-plated twin-screw turret ship, Captain, built by 
Messrs. Laird Brothers, of Birkenhead, from the designs of Cont. 





Coles, as representative ship of his turret system, was floa’ 

Som thats lean aey dock by Messrs. Laird rs, of Birken- 
head, on Saturday. launched with engines 
on board and completely are two te pairs of 


8 is 
‘power, nominal. The construction of; the’ hull of the 
Captain is similar to that of ‘the large armour-clad/ships built for 
tier Uialenty’s avy. She Seeaste, tue te sentebee eet carrying 
i) pounder, 25-ton’ 4 circular openings 
in the u deck. are Summ Peviest, “ia hot te covered, with 
armour- 10in, thick about the ports and for one-third the 


‘for two stamps each, and they cannot be too 





gear. This steam gear is worked bya of engines for 
each turret placed on the orlop below the where they 
are,thoronghly protected from any chance of injury. The gear for 


x in) 
eterting Seve isso arranged that it may be worked either 
~~ 


on the lower d tside the turret or by a system of rods led up 
through the central spindle to the sighting platform by the captain 
of the turret himself, who can thus take aim and direct the guns in 
the turret. 

Yesterday (Thursday) the new junction line of the London and 
North-Western Railway,Company between Ditton and Aston, and 
which crosses the Mersey“aé Runcorn by a massive and stu 
bridge which has been previously referred to under this head, was 
opened for traffic. The main traffic from Liverpool to the south 
will now be diverted from the old line at Edge-hill, and will be 
conveyed by way of Garston and Runcorn, greatly relieving the 
Liverpool and Manchester line. 


PRICES CURRENT OF METALS AND OILS. 



























. 1868, 

sd £84. 4, a s @ 
0 0.. 78 0 76 0 0..79 0 @ 
0 0.. 79 0 80 10 0.. 82 @ 0 
0 0.. 81 0 82 0 0.. 84 6 0 
o06..00 8 0 0.. 8 9 0 
@ 0.. 33 0 8010 0.. 83 8 0 
0 0.. 73 0 000. 000 
7010 0.. 71 © 7210 0... 7319 0 
0 0., 76 0 16 0..77 00 
0 6% e 0 0 6° 007 

LRON, pig in Scotland, ton... 212 6 312 9 
Bar, Welsh,in London . -| 610 0.. 612 6 5 0. 615 0 
Wales... -| 600. 00 510 0.. 515 0 
Staffordshire...) 7 5 0.. 7 7 750.000 
Rail, in Wales ...... ee ceece -| 600... 62 515 0.. 000 
Sheets, singles in London....| 9 5 0.. 0 0 950.0006 
Hoops, first quality ........| 8 5 0.. 8 7 850.000 
Nailrods.......+ +0 -| 710 0, 715 750.000 
ce cccceecccecce -}10 0 0., 10 5 10 56 0... 000 
LEAD, Pig, Foreign, ton. 19 0 0.. 19 2 1815 0..19 0 0 
English, W.B. ...+-see+e++ -| 2015 0.. 20 17 2 50.. 000 
Other brands ....00+ ees.) 19 10 0.. 19 15 1912 6..191 0 
Sheet, milled.....s.sseereeee | 20 0 0.. 20 5 950.000 
Shot, patent ....seeseeeceee | 32 5 0.. 223 15 2210 0.. 23 0 0 
Red or oe 2015 0.. 0 0 2100. 00 90 
White, dry...... 27 0 0.. 29 0 2700. 000 
ground in oil.. 37 0 0.. 30 0 260 (=0..28 0 @ 
Litharge, W.B. 400.. 00 410 0. 00 8 
QUICKSILVER, per bot. . «| 617 0.. 618 617 02. 0086 
SPELTER, Silesian, perton ....| 21 0 0.. 0 0 20 5 0.. 2010 0 
English V & S .ccccccccceeee | 21 0 0.. 0 0 2) 5 0.2) 7 6 
ZINO, ditto sheet ....seeecseee. | 37,0 0.. 27 10 2510 0..26 @ @ 
STEEL, Swedish faggot 000... 00 00 0.. 00 
Keg. ccccccccesecess 6 00... 00 15 0 0.. 1510 0 
3 per cwt. 611 0.. 6 12 413 0.. 41310 
Straits, fine—cash 6990. 00 41112. 00 0 
For arrival .... 69 0... 610 41110... 412 0 
English blocks .. 670. 00 415 0.. 416 0 
Bars woccescocccscesece® -| 68 0. 0 0 416 0. 410 © 
in blocks ........| 613 0.. 0 0 418 0. 410 0 

INPLATES, per bx of 225 sheets 

IC coke ... ooo] 1 3 6 1 6 18 0.14 0 
1 9 6. 112 190.100 
eee | 110 0.6 111 18 0. 110 0 
eee 117,0.. 118 114 0. 110 0 
COALS, best, per to .esccccsce 017 3. 019 17 3.. 010 0 
Other cocccccccccccsce | O14 6. 017 015 9.. 010 @ 
OILS, per tun, Seal, pale ......| 36.0 0.. 0 0 38 0 0.. 0 0 0 
0 0.. 32 0 3 0 0.. 000 
00. 00 100 0 0.. 0 0 0 
00. 00 300. 000 
00. 00 35 0 0.. 3510 0 
00. 00 3460020.. 00 0 
00. 00 35 0 0.. 0 0 0 
00... 0 0 7300.. 000 
0 0.. 50 0 70 0 0..71 0 @ 
0 0.. 41 10 40° 0.. 0 0 6 
6% 0%. 00 33160 0.. 0 0 0 
0 0.. 0 0 37 10 0.. 38 0 0 
00. 00 3510 0.. 0 00 
10 0.. 37 0 0] 39:0 0.. 3910 @ 
Brown *ccccccccssecccee| 34 0 04. 0 0 210 0. 0 00 
Lard ceccccccccccccccccccce | 18 0 0. 80 0 66 0 0.. 72 0 0 
Tallow seccccccoccssccseeee | 37 0 0.. 38 0 37 0 0%. 000 











PRICES CURRENT OF TIMBER, 
1869. 








1868. 1869. |- 1868. 

o 2 ose 6 ee AN ln Bell 

10 12.10 | 11 10 i2 , per reduced 

15 £15| 410 +4 15|| Gomana, te quality 16 01710] 17 0 18 10 

5 410] $15 4 © @nd do... 11 10 1210| 11 018 @ 

@ 00] 0 0 O O|| Archangel, yellow. 101013 51 019 @ 

19 6 0| 5 5 5 15|| Bt Petersburgye 1015 12 15, 10 10 11 10 

5 417] 810 410)| Finland .........610 7 6) 710 818 

$ oo] 0 0 © olf Gemenburg, ols, 8 0 935) 8 010 8 

oeo;o0000 yel... 

0 510) 406 0 thie 0000; 8090 

10 4 0| a 5 8 5]| Gefie, yellow...... 9 010 0} 9 01010 

10 310] 3 0 8165|| Soderbamn ...... 0 0 0 0| 9 01010 

1s 012035 @. 

32 7| 20 2 9|| 19f. bys by 9$ 10 101919] 19 014 © 

SEER TH) aes 

0 Dut 

0001000 Ol] per wg 038 O18) O10 1 8 

© 710] S 0 7 0} Staves, per standard M. 

0 910] 810 9 O]| Quebec pip,...... 77108) 0} 70 075 0 
22 by Gin | iy oll matte, Zumba Mt 0 $1 10) M4 026 0 

0 0 crown 
® © 0/48 10 1810|| Pipe “vw, } 135.0 160 0/190 0 165 © 











BREAKFAST—A SvccESSFUL EXPERIMENT.—The Civil Service 
Gazette has the following interesting remarks :—‘‘ There are very 
few simple articles of food which can boast so many valuable and 
important dietary properties as cocoa. While acting on the nerver 
as a gentle stimulant, it-provides the body with some of the 
purest elements of nutrition, and at the same time corrects and in- 
vigorates the action of the digestive organs. The singular success 
which Mr. Epps attained by his homceopathic preparation of cocoa 
has never been surpassed by any experimentalist. By a thorough 
knowledge of the natural laws which govern the operations of di- 
gestion and nutrition, and bya careful application of the fine pro- 
perties of well-selected cocoa, Mr. Epps provided our b ast 
tables with a rears flavoured beverage which may save us 
many heavy doctors’ bills.” —[Apvr.] ; 

ScrENcE AND Art.—A striking instance of the immense value a 
small piece of steel may acquire by the great power of skilled 
mechanical labour is the balance-spring of a watch. From its 
extreme fineness and delicacy 4000 weigh not more than one ounce 
and exceed in value £1000. A most interesting little — 
describing the rise and pr of watchmaking, has been publish 
by J. W. Benson, 25, Old Bond-street and the City Steam Factory, 
58 and 60, Ludgate-hill. The book, which is profusely illustrated, 
gives a full description of the various kinds of watches and clocks, 
with their — Mr. Benson (who holds the appointment to the 
Prince of Wales) has also published a pamphlet on. artistic. id 
jewellery, illustrated with the most, boantiful designs of beaotleta, 
tosathes: earrings, lockets, &e» :&c., suitable for wedding. 
birthday, .and other presents. These pamphlets are sent post fre. 





to those contemplating a purchase, ly 
country or prea pt ‘are thus enabled to seléct any article 
Hes my require, and have it forwarded with perfect safety.— 
aver a 





Arrit 9, 1869. 
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ON THE CENTRIFUGAL FORCE OF ROTATING 
; SHAFTS ; ’ 


By W. J. Macquory Ranxrvz, C.E., LL.D., F.R.S. 

1, Object of this Communication.—The object of this com- 
munication is to explain in a form suitable for practical 
ion, the results of a mathematical investigation of the 

action of the centrifugal force in long lines of shafti ; an 
action of which no similar investigation has, to my know- 
ledge, been hitherto published; although it is one which 
may seriously affect the strength, durability, and .eeone- 
mical working of machinery. ys By 
2. Centri whirling described generally.—In Fig ¥' 
let A and Brepresent bearings at the two oni of a rotating 
shaft, and A B its axis of rotation, Any small deflection 
of the centreline of the shaft from the axis A B gives rise 
on the one hand to centrifugal force, tending to make the 
defiection become greater, and on the other hand to an 
elastic stress, resisting the deflection, and tending to 
straighten the centre line again. The resistance to deflec- 
tion may be shortly called the stiffness. For very small 
deflections, the centrifugal force and the stiffness both in- 
crease according to the same law, being both sensibly pro- 
portional tothe deflection simply ; hence whichever of them 
is the ‘for an indefinitely small defiection, continues 
to be t ater until some deflection is reached which 
causes a shfficient differeuce between their laws of variation. 





The consequence is, that if for an indefinitely small deflec- 
tion the centrif force is equal to or greater than the 
stiffness, the shaft must go on permanently whirling round ; 
in “a bent form, as shown by the curves ADB, A d B, | 
to the injury of itself and of the adjoining machinery and | 
framing ; a kind of motion which may be called centrifugal | 
whirling. _ On the other hand, if for an indefinitely small | 
“deflection the stiffness is greater than the centrifugal force, 
centrifugal whirling is impossible. 








———— 





———— 
-_— 
— 


Fig. 2 represents by the curves E G, E g, the centrifugal 
whirling of an overhanging end of a shaft, the direction of 
whose axis of rotation E F is fixed by the bearing at E. 

For ashaft of a given length, diameter, and material, 
there is a limit of speed, and for a shaft of a given dia- 
meter and material, turning at a given speed, there isa 
inne Ym length, below which centrifugal whirling is im- 

ible. 
Pm) General Nature of the Investigation.—The mathe- 
matical expression of the conditions of the problem leads 
to a linear differential equation of the fourth order, inte- 
— by means of circular and exponential functions. 

e integrals are (as might have been expected) identical 
in form with those obtained by Poisson in his investigation 
of the transverse vibrations of elastic rods (“7'raité de 
Mécanique,” vol. ii., § 528); and some of the numerical 
results calculated by Poisson are applicable to the present 
problem. The relation between the fimits of length and of 
oet depends on the way in which the shaft is supported. 

e only two cases which will here be given are those 
represented in Figs. 1 and 2, viz., the shaft supported on 
two bearings at its ends, and the overhanging shaft with 
one end fixed in direction. The general equations, how- 
ever, enable the problem to be solved for an indefinite 
number of different ways of supporting the shaft. 

(4.) Formule,—Let g denote gravity (= 32°2ft., or 9°81 
metres Pr second); H, the modulus of elasticity of the 
material, expressed in units of height of itself (say about 
8,000,000ft., or 2,400,000 metres for wrought iron); 7, the 
square of the radius of gyration of the cross-section of the 


shaft about its neutral axis (= =—— for a cylindrical 


diameter 
atts sis 
es Vis 
velocity of rotation (= 2r x number of turns per second). 
Calculate a certain length, b, as follows:— 


— (Hgr*\i 
b= (=P... ee. 


Then the limit of length, 7, below which centrifugal whirl- 
ing is impossible, rs a ratio to 6, depending on the 
manner in which the shaft is supported, for example:— 
Shaft supported at the ends, / = xb ; 2 
= 314165 (2) 
Shaft. overhanging ; direction of one end fixed, 
1= 0:595mb } (4 
= 1°87) ) 
In practical calculations it may be convenient to put instead 


for a square shaft, &c.) and a, the angular 


of 4, ae? where » is the number of revolutions per 


second, and A = ren (= 0°815ft., or 0-248 metre, nearly) 


is the altitude of a revolving pendulum which makes one 
revolution in a second. This gives for the value of 8, 


bm (SA). iad ilps, + Annie 


It is obvious that 7 should be expressed in the same units 
meee om H and A; for example, in feet, if they are 
in’ feet. 

‘The itiverse formule, for the limit of speed below which 
centrifugal whirling is impossible in a shaft of a given 
len, are.of course as.follows: Make 6 = 0°3183/ for a 

supported at the twoends . 5. 6). 0. ws. (5 
orb = 05347! for an‘overhanging shaft. . . ... ‘8 
then the limit of speed, in revolutions, per second, is. |,\\, 

x sotan at te aT | 





Pitas nat =ae » . haw’ 


"109 
rigia® paad avad & 


{Tho following.are ‘approximate values’ of HA; "Ant its | 


square root and fourth root, for British and French 
measures : 


HA VHA (HA)} 
Feet 6,520,000 25,500 160 
Metres . 595,000 7,700 88 


(5.) Shaft with additional Load.—An additional mass 

turning along with the shaft, such as a pulley, has little 
effect on the centrifugal force when it is in the usual posi- 
tion—that is, close to or near to a bearing. 
_. The effect of an additional rotating load distributed uni- 
formly along the shaft may be allowed for by diminishing 
the height, H, of the modulus of elasticity in the same 
proportion in which the weight of the shaft itself is less 
than the gross load. 

The effect of an additional rotating load at a point not 
near a bearing has not yet been investigated. The pro- 
blem is capable of solution by means of the gereral integrals 
already known; but it is not of much practical importance; 
for when a shaft is so long and so rapid in its rotation as 
to require precautions inst ceutrifugal whirling, the 
first precaution is to aveld tendon it with rotating masses 
which are not very near the hearings. .J.M.R. 

Glasgow University, April 2nd, 1869. 





THE IRON TRADE OF MONMOUTHSHIRE AND 
SOUTH WALES. 

TuE following is a list of the furnaces now in blast and out of 

blast in Monmouthshire and South Wales :— 





Name of Works. Proprietors. In. |Out. Total, 








Aberaman.. .. «+ « 
Abernant and Liwydcoed 
Ditto, Giyn Neath .. .. 0] «+ oe 8 of ce se os 
Abersychan .. «+ «. ~.-| Ebbw Vale Company .. .. 
Beaufort .. .. «+ «+ oo J.andC. Bailey .. .. « 
Blaenavon... «. «+ «+ es Blaenavon Company .. . 


-| Powell's Duffryn Company ..| 
Aberdare Iron Company | 


. 


Briton Ferry .. «+ «+ «+ Townshend, Wood, and Co.) 
Blaina .c «oc «2 cc 0 ce ce cf ce 06 00 of 


Cwmecelym.. .2 «2 cf of ce cf 08 se se ee | 
Coalbrookvale .. «+ os «+ «+ «8 ef «2 o8 s0 oe | | 
Cwmavon . +. Gov. & Co. of Copper Miners 


~ 


Cyfarthfa and Ynysfach ee 
Cwmbran .. «+ «« « «- R.S. RoperandCo. .. 
Cefnewsk .. ce oc. cc c0| ce os 08 cf c8 oe 
Cwmamman .c ss os. oc} os ve ce +s 08 c8 oe 
Dowlais .. «s+ ++ «+ ee DowlaisIronCompany .. 
Ebbw Vale +s oe «+ e+ Ebbw Vale Company .. .. 
Golynos .. «2 cc ce ool os co co ce oc cf oe 
Gadlys 1s «+ e+ os eo Waymeamd Co. «2 os o 
Hirwain .. .. + «+ «+ Hirwain Iron and Coal Co. .. 
Lilynvi «2 «2 «+ os «+, Liynvi Vale Iron Company.. 
Maesteg .o co co 00 cv Ditto ee 
Nantyglo .. .. «+e eo «| J.andC. Bailey we «2 o- 
Onllwyn .. ce 00 col ce op _ «99. 00. © 90 
Pentwyn .. «.. «2 «+ «. Ebbw Vale Company .. 
Pentyrch .. «. «+ «+ «+ BookerandCo. .. 

Pontypool... .. «+ «+ «+ Ebbw ValeCompany .. . 
Pontardawe .. «+ «- «.| J. Lewisand Sons... «- .«.| 
Plymouth .. .. «+ «+ «+, Plymouth Iron Company .,. 
Penydarren .. co «ce. eo} Ditto oe 
Rhymney .. .. «+ «+ «-| Rhymney Iron Company .. 
Sirhowy .. .. ee «+. «- Ebbw Vale Company... .. 
Saundersfoot .. .. «. «.| Pembroksh. Iron & Coal Co. 
Tondu  .. se ee ee «| Brogdenand Sons... .. « 
Trimsaran., .. 2 se 


R.T. Crawshay .. «- 





~ 
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Tredegar .. .. «+ «oe «+ Tredegar Iron Company 

Treforest .. .. «oc oo oo, F. Crawshay .. «+ oo 

a” os os 6s am otf neh S0. <00 cm -0e 00s Oo } 
Venallt .. cc co oo . 


-. 
e- 


Victoria .. cs cc ce 
Ynyscedwyn .. «. 
Ystalyfera.. .. 


ove Vale Company *: 
1] Buad and'Go.22 323 
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The above return shows the total number of furnaces in 
blast to be 111. Some of these furnaces produce over 200 tons per 
week of pig iron, but it is only where the latest improvements 
have been adopted, and the machinery and appliances are of that 
character that may be denominated of a first-class order, that this 
large weekly yield is secured. Taking the average of each furnace 
at 7000 tons annually, or about 140 tons per week, the aggregate 
make of the district would reach the large total of 777,000 tons. 

In the case of Blaina, Cwmcelyn, and Coalbrookvale, it is satis- 
factory to be able to report that the negociations in progress 
for a sale of the works are on the point of being completed, and it 
is expected that several of the furnaces will be lighted in the course 
of ashort time. At Pontypool, which was once a properous esta- 
blishment, only one furnace is now in blast, but if the Directors of 
the Ebbw Vale Company areable to make satisfactory arrangements 
with the Trusteesof the Pontypoolestate, the owners of the freehold, 
more activity will soon be witnessed at the works. A start has 
been made at Penydarren, for many years at a stand-still, a number 
of the puddling furnaces having been lighted and once certain 
difficulties are removed, it is probable that some of the blast 
furnaces will be soon at work. At many of the other establish- 
ments of the district operations are characterised by increased 
activity, and the prospects of the Welsh iron trade for 1869 are 
considered far more promising than they were at the commence- 
ment of either 1868 or 1867. 








Aw English firm of coachbuilders announce that they are pre 
ared to build light carriages on wheels imported from America, 
Yow that this innovation has been made it is just possible that the 

principle of light wheels will be applied to the construction of carts 
and wagons used in agricultural districts. 

Messrs. E. P. HANNAFORD AND J. F. BARNARD, engineers of 
the Grand Trunk of Canada Company, in their report to the 
directors, state that—‘‘The rails latterly re-rolled in the United 
States and Toronto have proved superior to new rails imported from 
England. This is a very important fact, as we are of opinion new 
rails made from ores direct from the mine should be better in 
every respect than rails made from old material, which from succes- 
sive re-heating and the mixture of different qualities of iron must 
of necessity prove inferior to rails made from new iron properly 
manufactured. In former years imported English rails have stood 
the test of our climate with success, although of lighter section 
than those now laid; and we are unable to understand why English 
rails cannot now be made to stand, and must press upon you the 
urgent ity of insisting upon the works employed to make 
rails for us in England turning them out better than those imported 
during the two years. The complaint we now make about the 
quality of English imported rails is almost universal among all 
railway companies.in the United States and Canada. The one- 
third of a mile of Bessemer steel rails laid in 1865, near Kingston, 
continue to show no failure; not one rail has been replaced or, is 
likely to be for years, although the traffic at this "spor is more than 
ordinary. Some of 'the best iron rails laid at the same time and 
locality as the steel have had to be removed, and others consider- 
ably worn must come out this year. ‘The general condition of the 
track and works as compared with former years is satisfactory, 





‘| but-we would again call your earnest attention to the question of 


the quality of im ils; ‘as, until we get Eng failsto 

rthd cuusidall toyt FEN ‘of iron must of necessity 

continue heavy, and aesing the present year we must incur a large 
te 


outlay owing the of ‘most of the rails, ani 
theit meed of being 1 before they haye Jasted eyen the 
Pere | tet tt. 








ON THE CONVERSION OF OUR SCREW SHIPS 
OF THE LINE INTO SEA-GOING MONITORS 
OR IMPROVED ROYAL SOVEREIGNS.* 

By Mr. C. Henwoop, N.A. 

Ir will be generally admitted that our screw line-of-battle ships 
are, for actual warfare, valueless; but is it certain that they cannot 
undergo such modification as will, at a moderate cost, render them 
extremely valuable? My object this evening is to prove to you 
that many of them can, and that great economy would thereby 
result in our naval expenditure. 

The to the Admiralty stated in March, 1867, that we 
had fifty-five ships of the line, the value of which was £8,250,000, 
and they cost-annually to merely keep in repair, £117,260. This 
question, therefore, also involves the utilisation or sacrifice of this 
large amount of valuable public property. 

Seven ships of the line have already been converted into iron- 
clads on the broadside and box principle. One of them, the Ovean, 
made a most successful voyage from the Mediterranean to China in 
1867. In making the voyage from Madeira to Rio de Janeiro she 
beat the Dryad, one of the Amazon class, which started four hours 
before, by an hour. After leaving Rio de Janeiro she encountered 
very heavy weather, and subsequently fell in with a cyclone, 
which tried her to the utmost. She arrived safely at Singapo 
September 23rd, 1867, ‘* having tered such a ion o! 

es and stormy weather as none of her Majesty’s ships of late 
years have had the luck te meet with on the China passage, and 
which establishes her character as a thorough sea boat and a good 
ocean cruiser.” 

Admiral Yelverton, reporting of the Ocean and Caledonia, says 
“As serviceable andjcheap ironclads for line-of-battle and hard fight- 
ing, my experience leads me to the conclusion that they are most 
efficient ships of war. In steaming full speed the Bellerophon, 
Caledonia, and Ocean were nearly alike ;” and recommends, that 
+ a omg be doubled by converting others of the screwships of 

e line. 

The Controller of the Navy, however, states that he could not 
recommend Admiral Yelverton’s proposal for adoption, ** As from 
the position of their weights, they are inevitably heavy rollers.” 
The position of weights, however, are very differently disposed in 
a turret ship to what they are in the Caledonia p Ranson the 
effect on heavy rolling may be illustrated as follows:—Take away 
the two sides of the Caledonia between the upper and main decks, 
say 700 tons, and in an otherwise similar ship put this 700 tons in 
the shape of turrets in the centre, the result in each case 
would be—broadside Caledonia, 700 tons X 28* = 548,800; turret 
Caledonia, 700 X 12? = 100,800; thus, in this particular, the broad- 
side Caledonia would have more than five times greater tendency to 
roll than the turret Caledonia: the effects produced by weights in 
motion being in proportion to the square of the velocity. 

Thus let W balance W, on the lever a 6, F being the fulcrum or 
centre of rotation. The movement W X Fa = W, X Fb. 

Suppose the lever to make one complete revolution, then 
velocity W: velocity W, :: circle ac: circle bd :: Fa to Fd. 

The movement (W X Fa) X velocity of W = effect of W in motion: 

(Wi x Fb) x 99. Wi= ” 1 ” 
or momentum of W = W x Fa?® 
* W, = W; X Fe? 

This important dynamical law, in its application to naval archi- 
tecture, was first propounded by my father in 1830, and the 
following experiments were made by him to prove its correctness:- 

First experiment—Two bars, one 6ft. long and the other 3ft., 
were placed on the same axis, w:th weights at their extreme ends, 














so that either arm of one bar would balance either arm of the 
other, were they cut in two and joined. The pair were tied toge- 
ther with a single twine with « bit of hemp moistened with spirits 
of turpentine between the threads, which was set on fire at the 
instant of making the bars revolve on the axis. The bars revolved 
together till the twine was burnt, and from that instant the 
number of revolutions of each bar was counted; a mean taken of 
several trials showed the number of revolutions of the long bar to 
be to those of the short bar as 3°5 to 1, making due allowance for 
friction and resistance of the air, and the accelerated motion of 
the short bar through its being tied to the other, it is to be con- 
cluded that the same moving force produces four times as great 
effect or extent of motion in the long bar as in the short bar. 

The second experiment was made with two mauls fitted so as to 
strike on bolts. Holes were bored with the utmost precision in a 
block of wood of uniform solidity, and copper bolts cut from the 
same bar were driven 2in. each into the block for experiment. 

The two mauls used were 13 Ib. each, one was fitted to descend 
by gravity in a circular are of 3ft. radius, and the other a 6ft. 
radius. It is well-known thst a heavy body let fall from a height 
of 1ft. acquires a velocity of Sft. a second, and if it descend 4ft, it 
acquires a velocity of 16ft. a second. The object in the experiment 
was to make the maul with the 6ft. radius strike the bolt with 
precisely twice as great velocity as the maul with the 3ft. radius; 
accordingly it was necessary to allow the 6ft. maul to descend from 
a height of 4ft., and the 3ft. maul from a height of Ift., and then 
the velocity of the former, at the instant of impact on the bolt, 
= precisely double of the velocity at the instant of impact of the 

atter. 

The result obtained from many such experiments was that the 
effect produced by the 6ft. (radius) maul was more than four times 
that produced by the 3ft. (radius) maul. 

Process of Conversicn.—The plans and model were prepared from 
the working drawings of H M.S. Duncan supplied to me by the 
late Board of Admiralty. Fig. 1 represents the hull of the Duncan 
as a 90-gun ship from the water line up the shaded portion it is 
proposed to remove, and consists of the poop, upper and main 
decks, together with the heavy ship's sides and their fittings. This 
completes the cutting-down process; the remaining portion of the 
ship, which contains the machinery, boilers, coal bunkers, 
zines, storerooms, and a complete lower deck for the accom : 
tion of the officers and crew, is utilised as follows:—I first cover the 
monitor deck with two thicknesses of jin. iron plate, except under 
the and forecastle, which is of one thickness only, the aides 
of the ship in way of armour are then plated with iron Ijin. thick 
continued all round the ship, and connected to the plating on deck 
by a strong angle iron. The teak backing and doubling is then 
brought on and spourely heteed to the hull, a teak deck 
also laid over the iron plating on deck; it will be seen what an 
enormous increase of strength is thus given to the ship both longi- 
tudinally and transversely, the vessels of the Ocean class having no 
such increased strength given to them. The armour is nm 
secured on the French system, sheathed with wood and eoppered. 

This complétes what may be termed the Monitor with the exeep- 


* An abstract of a papervead ag the Reyal United Service Institution, ‘bn 
Mirdtny Apel Sth, Admiral Sir Hensy Codsingtn, K.c.B. inthe Chair. 
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tion of the turrets; add the turrets, and we have the complete 
fighting ship. ‘be forecastle, poop, and spar-deck, all of iron, 
have now to be added to make her a sea-going Monitor, and to 
enable her sails and anchors to be properly worked, without inter- 
fering with the firing of the guns from the turrets beneath, as in 
Fig. 2, There is ample space for a complement of 500 men, 
all told, if necessary; but as the complement for the Captain is but 
400, and that of the Royal Sovereign but 300, I have calculated 
for only 400. 


Ventilation is amply provided by means of the iron tripod masts, 
through communication to the spar-deck by hatchways in the spar- 
deck, and side tube scuttles asat present. In the holds there will 
be space to spare, as not more than one-half the present quantity 
of stores and provisions would be required. The spar-deck affords 
ample space for working the ship under sail, catting the anchor, 
stowage of boats, &c., clear from the fire of the turret guns beneath. 

The following table gives my estimate of the weights of the 
Duncan converted, compared with the estimated weights of two 
vessels of the Invincible class, one a broadside ship, the other a 
turret ship, both by the constructors of the navy. ; 























Admiralty. Con- 
verted 
Invincible. | Turret ship. | Duncan. 
Length.. se se ce oo of «se oe 280ft.§ 280ft. 252ft. 
Breadth .c «se so oc ce ce oe 54ft. 54ft. 62ft. 
Mean draught of water .. .2 «- o« 22ft. 25ft. 25ft. 
Tonnage, builders’ measurement... .. 3774 3774 3727 
Displacement .. .. .. «s 0 oe 5899 5947 6268 
Area of sails in square fect .. .. o« 25,813 25.813 29,404 
Port sills above load water-line .. .. 8ft. lift. 7ft. 9in 
Weight of one broadside,, .. «. «+ | [12501b 16001b, | 3600 Ib. 
oe (mominal) .. «2 «- o- 800 800 800 
Speed in knots .. 1 oc of oo of 134 134 124 
Complement .. .. se co oe oe 450 450 400 
Armour on ships’ sides .. .. «+ «+ |Sin, and 6in, Sin. and 7in.| 7din. 
” turrets or battery... .. 6in, 7hin, 6in. 
Thickness of teak backing .. .. «+ 10in. 10in 18in. 
*” plating behind armour .. l}in. jin, yy 
Height of belt above Joad water-line .. 4ft. 8ft. ft. 
Thickness of plating on deck.. .. «+ | 5-16in. only. Zin. liin. 
ons Tons, Tons. 
Weight of water, provisions, stores, &c. 204 204 1913 
” masts, yards, sails, &c. .. 158 158 202 
” cables, anchors, boats, &c... 141 175 195 
a armament (total) .. «2 «+ 339 268 414 
” machinery, &c. .. «2 os 839* 830* 5984* 
” auxiliary engines... .. « 25 25 none. 
” COIS... oe ce ce 08 oe 450 450 550 
‘is total equipment .. .. «. 2u47 2106 21514 
” hull 20 cc ce oe co oe 2740 2455 2857 
»» armour on ships’ sides and 
AtteTy «. se oe oe oe 850 850 6194 
” teak backing... .2 «s 140 140 1455 
” turrets without guns .. .. none. 397 491 
Total weight complete forsea .. .. 5877 | 5948 6265 











The total weight, therefore, of the converted Duncan complete 
for sea is 6265 tons; her total weight complete for sea as a 90-gun 


line-of-battle ship is 5950 tons; the weight of the converted ship | 


is therefore 315 tons heavier. The requisite buoyancy for this 
additional weight is obtained from the displacement resulting 
from the doubling, backing, and thickness of armour, and by 
immersing the ship 34in. deeper in the water, still, however, | 
leaving the monitor deck 4ft.'34in. above the load line flotation, the | 


mean draught of water, when thus complete for sea, being 25ft. | 


The actual weight at the sides of the converted ship would be less 
than at present in the 90-gun line-of-battle ship with all her guns | 
at broadside; the transverse strain, therefore, will be less, More- | 
over, the two sides are strongly connected together by the iron 
plating on the deck and sides in the converted ship, and the 
weights in the centre of the ship are well suppo by pillars 
from the keelson under every beam throughout the ship. 

Now this question of weights has invariably been made the 
stalking-horse of the Constructor’s Department Coby my eon 
and proposals emanating from private shipbuilders. For instance, 
in the parliamentary return (Designs for Ships) most of the objec- 
tions taken were on account of weights; the Thames Company’s 
ship, according to the constructor of the navy, was 104 tons under 
the mark; and that from the eminent firm of Samuda Brothers 
225 tons under the mark. And in this proposal of mine for con- 
verting the Duncan the professional officers of the Admiralt 
make out that the ship would weigh, if converted as 
803 tons more than I have estimated in the above table of weights. 
Thus my estimate of weight of Duncan converted is 6265 tons; 
the estimate of weight by professional officers of the Admiralty is 
7068 tons; the actual weight of H.M.S. Zealous is 6027 tons; the 
Royal Oak is 6400 tons; the Ocean or Prince Consort is 6600 tons. 
Thus they make Duncan converted 1041 tons heavier than the Zealo' 
668 tons heavier than the Royal Oak, which shipis 20ft. longer, an 
468 tons heavier than the Ocean or Prince Consort, which are 20ft. 

than the Duncan, are plated all round to the ve of upper 
and they 


their engines are 200-horse power greater, 
more coal. How or in what manner it is to create 
additional 800 tons I am at a loss to discover. t inference is 
to be drawn from such an ex: ? 
With regard to steadiness o Captain Sherard 


f platform, 

that he had been in the Royal Sovereign on “ten 

ys under way in the Channel, ‘and tested the vessel in 
weather varying from a perfect calm with a heavy swell, to a 
‘double-reefed topsail’ breeze and a smart sea.” On all occasions 


* The machinery in the Admiralty vessels includes surface ss 
w 














&e., 
and are, consequently, much heavier than the machinery of Duncan, which is 
not fitted with surface condensers, &c, 


she behaved remarkably well, and her extreme ivils have only been 
10 deg. each way. 

Captain Chamberlain, reporting May 20th, 1868, says :—“‘I was 
present on board the Bellerophon the day she fired at the Royal 
pays and I was forcibly struck by the fact that frequently 


the Bellerophon could have got no gun to bear on the Royal 
Sovereign anywhere, whilst there was not a moment, so far as I 
could see—except when the Bellerophon was right ahead or 
astern—that the Royal Sovereign could not have brought all her 
guns to bear, at choice, upon any spot on the Bellerophon which 
was in sight, It ap to me.then, and the conviction remains 
on my mind, that the Royal Sovereign is by far the more for- 
midable machine of the two.” Height of broadside port sill in 
the Bellerophon, 8ft. 3in ; height of turret port side in the Duncan 
converted, 7ft. 9in. } 
Endurance.—With regard to the endurance of our ships of the 
line, I cannot do better than quote ‘the opinion of one of the most 
experienced shipbuilders of her Majesty’s dockyards. He says :— 
15 Tom of opinion that with proper care and ordinary repairs they 
will last from thirty to thirty-five years. To give an idea of the 
durability of our ling-of-battle ships, I will quote the follow- 
ing :—I saw the Nelson launched. at Woolwich, and,. forty-five 
yeurs subsequently, I converted her from a sailing vessel into a 
screw, at Portsmouth; she is row on the Australian station. 
The Rodney was built at Pembroke in 1833; in 1853 she formed one 
of the Channel squadron. At that date I docked her at Ports- 
mouth to repair her false keel; she has been subsequently 
converted into a screw liner, and was lying in ordinary at Sheerness 
in good condition in 1866. I saw the Prince Regent launched at 
Chatham in 1822, and in 1866 I converted her from a sailing into a 
screw liner at Portsmouth. When I cut down and converted the 
Royal Sovereign into a turret ship, I did not find a bad timber in 
her frame, liners have been broken up, not because they 
were rotten, but use they were considered obsolete.” 
Stability.—It will be my object now to prove that the Duncan 
conve as proposed would more than sufficient stability, 
and be perfectly safe if fitted with her present sail equipment. 
Statical, or more properly speaking hydrostatical, stability 
depends on the relative positions of the metacentre and centre of 


vity. 
Allow me briefly to illustrate this in the aay g ben ay 
Diagram 4 is a section, of a cylindrical form, to the pd deck; 
AB the line of flotation when at rest, G the centre of gravity, 
and © the centre of buoyancy. The centre of gravity G will retain 
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Now let us incline this 
; will then 
oyancy, the 


its position under every condition. 
cylinder until D E becomes the line of flotati 
become the centre of gravity of displacement or 


upward 
Mo in M, that point is called the metacentre, and the distance 
G M the metacentric measure of stability. It will be obvious that 
there are now two forces brought into p i CS to restore the 
cylinder (or ship) to. its vertical position; first, the upward 
| ened of the water through the centre of buoyancy C,, and the 
wnward pressure of gravity through G; and since the weight and 
are constant, whatever the angle of inclination may be, 
the distance G Z, arm of the righting couple or lever, 
multiplied by the total displacement or weight of the ship, will be 
the measure of hydrostatical stability. 

But if the centre of gravity be at M, it is clear that the upward 
Prva rough Se roll'M a he ras fom Oso Slecig 
gra’ » Wo e same e one cing 
the ~ Go there would therefore in that case be no stability, or ten- 
dency to return to the upright position. 

The above in terms to section wy 5. 

The position of the M results from the ith of beam 








| 





and displacement :—the greater the breadth of beam in proportion 
to displacement, the higher the metacentre—the higher the meta- 
centre, ceteris paribus, the greater the hydrostatical stability. The 
following diagram represents the length of the arm of the — 
couple, or lever, at the various angles of inclination, at the ends o’ 
Loss 
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ANCLES OF INCLINATION 


which the weight and buoyancy of the ship act, to return her to 
the upright position. 





Angle of inclination | 5 deg. | 10deg. | 15 deg. | 20 deg. | 25 deg. 


Moment of stability | 11,934,272) 20,639,270, 24,837,326) 25,160,253) 22,675,116 


Moment of sails 

(fresh breeze and} 2,720,000) 2,703,697) 2,658,121 
all plain sail set) 
Moment of stability 

greater than mo-} | 44 times. | 7-6 times, | 8°5 times. | 9°7 times. 
ment of sails .. 





2,594,608] 2,594,042 


9 times. 








The calculated moment of sails is always reckoned at 11b. on 
the square foot, of ‘‘all plain sail” i.¢.,a fresh breeze twelve knots 
an hour: the pressure, therefore, to incline the Duncan converted 
to even 5 deg. of inclination would be 4°4 lb. on the square 
foot—No. 7 wind, moderate gale, twenty-five knots an hour. But 
with wind No. 7, all plain sail would not be set, for referring to 
Channel Fleet Sons, 1864, with force of wind varying from 5 to 
7, the Edgar, Warrior, Black Prince, and Defence were under 
reefed sails, and even the Defence split a maintopsail and top- 
gallant sail, and had several spars carried away. There is no pro- 
bability therefore that the vessel would ever be inclined by the 
force of the wind to even 5 deg. of inclination. 

Then, — under the combined influence of rolling and wind, 
what would be the probable result? We have seen that the maxi- 
mum angle of rolling of the Royal Sovereign never exceeded 11 deg. 
each way, and there is every reason to believe these conve 
ships would be equally steady in a sea-way. Sup when in- 
clined to 11 de. by rolling she were caught by a sudden squall, it 
is clear from what has already been shown that the sails and spars 
would give way, and the vessel would certainly not incline to 
20 deg. nor even to 15 deg. 

A very confident writer on naval matters has stated that such 
converted ships would capsize in a gale of wind, but in all these 
matters we must be guided by experience not by mere theory—facts, 
not imagination. 

_ With regard to the strength of our navy, a quarter of a century 
since we were twice as powerful as France, four times as powerful 
as Russia, and eight times as powerful as America. But we are 
now merely on a par with France, and, according to the statement 
of a late Lord of the Admiralty in 1868, France had six ironclads 
more than we had. It is clear, therefore, our maritime power has 
fallen considerably from what it was a quarter of a century since.* 

The question then arises—What should be done to place the 


position as the first maritime Power of the world. It is uni 


| country promptly, efficiently, and economically in its pooner 
iversally 


of the water through ©, will intersect the vertical | 





adinitted there exists, at the present time, no one type of shi 
which it would be desirable to perpetuate. The future 
ship on which to found our future navy has not yet been built, and 
as each experimental vessel of the Hercules or Sultan class costs 
about half a million of money and takes three years to complete 
and equip, it may well cause us to recoil, for twelve such 
would cost £6,000,000 and take six years to complete at the least; 
and a the rapid progress made within the last ten — 
in the science o: war, t is more than Fee woe they would have 
become comparatively obsolete and ineffective before completion. 
meres g therefore, the enormous outlay in money, and the time 
required to supply even twelve new ironclads, and considering 
we are in a transition state as regards our navy, is it wise to 
build more vessels, costing each from a quarter to a million a 
piece, and taking from two to three years each to complete, not 
only until those at present built and building have been fairly and 


* Mr. Cobden, who was assuredly not the least zealous of the friends of 
peace, or the least rigorous and acute of the critics of our naval expenditure, 
once declared his conviction that the British navy should always be at 
least the match for any two navies thet could be brought against it. 
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their defects discovered and improvements 
ae oe hae 


country 

carrying out such requirements as may be decided on, whether for 

ocean cruising, harbour defence, or special service; lastly, the number 

to maintain our maritime pre-eminence; and 

pending suchinquiry a royal commission let us utilise at a moderate 

outlay those of our screw line of battle ships which are sufficient, 

onal by converting them into sea-going monitors or im 
Soverei; ; the saving to the country would be enormous, 


twelve ships to the navy it would take four years and cost 
£3,921,384, while twelve line-of-battle ships might be converted in 
twelve months for £1,200,000, resulting in a net saving of 
721,384, in addition to placing the country promptly in a more 

+ state of defence. 





RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
Marcu 127TH.—WaARLIKE APPLICATIONS OF ELECTRICITY. 


Professor Abel, F.R.S., of Woolwich Arsenal, gave a Friday even- 
ing lecture upon the above subject in the presence of a large audience. 
He said that he intended to = principally upon the application 
of electricity to the firing of subterranean and submarine mines. 
In early days the galvanic battery was used for such purposes, the 
conducting wire being of thick copper, with a short piece of thin 
platinum wire in the powder to be fired. When a powerful 
current was sent through such a circuit the platinum of course 
grew red-hot and ignited the gunpowder. It was soon found, how- 
ever, that the galvanic battery varied in power, was uncertain in 
action and difficult to , and was especially uncertain when 
many charges had to be at once. Next, sparks from induction 
coils were tried, and at last, after many experiments, six mines 
were fired with them at once in Spain. Such coils, however, are 
not all that could be desired, and all the old forms were ve 
liable to derangement. Other experiments were made wit 
frictional electricity, but the chief objection to this is that the 
machines are so very sensitive to atmospheric influences. 

The lecturer here fired six small charges of powder by means of 
a Ruhmkorff’s coil, the spark being allowed to leap over a small 
interval between copper terminal wires in each charge. ll six 
charges were fired—a result which does not commonly take place, 
and which he did not expect, as the usually fires only a 
= of the charges, but does not ignite the others, because it 

lows the powder away from bet the terminals. Inno case 
can many be fired by this plan, because many interruptions 
in the circuit enfeeble the current. In another experiment 
fulminate of mercury was placed instead of gunpowder in the path 
of each spark, and every fuse was fired. Afterwards he used a 
fuse of subsulphide of copper, a highly conducting substance, 
which greatly diminishes the resistance. With such fuses many 
mines may be fired at once by allowing the original current to split 
itself, and a little to run through each fuse, instead of placing all 
the fuses in the single path of the original current. All se 
experiments were performed with a large coil, the use of which 
in practice is not good, because large coils are so liable to 
derangement, 

Professor Abel said that in his first experiments with magneto- 
electricity he employed a large permanent steel magnet, 3ft. long, 
and built up of twenty-four shoes; yet it was uncertain in firing 
a Better fuses had, therefore, to be introduced, and at 
ast he discovered a very sensitive and highly conducting com- 
position for fuses, consisting of a mixture of phosphide of copper, 
sulphide of copper, and chlorate of potas Then magneto- 
electricity answered, and even the small machines used for 
medical purposes might be employed to fire mines. A magneto- 
machine for firing mines was invented by Professor Wheat- 
stone, but it failed because it was difficult to bring into 
rapid revolution, and required skilled men to keep it in working 
order. However perfect the machine, magneto-electricity is not 
good for submarine purposes, or for badly insulated conducting 
wires laid in damp earth. The tension of the current is too high 
for such lines. In the course of some experiments at Woolwich a 
hydro-electro machine was tried, but the chief objection to its use 
was its want of portability, and its sensitiveness to adverse atmo- 
spheric influences. The lecturer exhibited a little double-plate 
india-rubber frictional machine, which he said was almost perfect 
for military purposes, for it would work well in damp weather, 
and even in rain; it could be relied upon to fire 50 or 100 mines 
at once, and about 50 turns of the machine gave a charge strong 
enough to fire 30 fuses in the theatre of the Institution. The high 
tension of the electricity renders it unsafe for submarine purposes, 
Some of the dynamic electrical machines introduced last year, 
when simply and strongly constructed, have been found very 
and reliable for the firing of mines. The current from these 
machines, however, is prone to set up an induced current in 
neighbouring wires, sufficiently strong to fire mines not intended 
to be fired by the operator ; this fault may be overcome to some 
extent by regulating the power of the machine. 

Submarine mines or “torpedoes ” are new instruments of war- 
fare, introduced by the Russians about the year 1854. The earliest 
torpedoes were made to explode by mechanical contact with the 
bottom of the ship, but it is dangerous to attempt to remove such 
torpedoes when hostilities are at an end, and during the war they 
are as dangerous to friends and foes. Before they are laid they 
are provided with a safeguard, and after they are laid it is danger- 
ous and difficult to remove this safi ; in fact, most of the 
torpedoes laid during the Russian war had not their safeguards 
removed at all, so were perfectly harmless. After the American 
war some mechanical torpedoes which had been forgotten blew up 
several ships, and it was found almost impossible to remove the 
others, hence electricity had to be called into play to fire submarine 
mines. One plan adopted by the Americans was to place two 
operators some little distance apart os the shore, and it was 

eir business to complete the circuit and fire the mine when they 
saw 8 ship directly over the torpedo. When this plan was em- 
ployed everything depended upon the trustworthiness, coolness, 
and judgment of the operators, so it was to a great extent objec- 
tionable. Clear weather was also necessary to ensure success, 
and such torpedoes were harmless at night. Contrivances whereby 
contact with the bottom of the ship closed the circuit were, there- 
fore, next adopted, and some of the earlier ones were faulty, be- 
cause the violent m action of the waves during a storm 

2 the torpedo. This defect of construction was easily put 
right, and now torpedoes can be laid which may be rendered harm- 
less at will by removing the land battery to fire the charge. 
Of course, there is no danger in remo’ torpedoes when 
desired. For insulated submarine wires it is necessary to use cur- 
rents of very low tension, so that the best instrument for firing 
submarine mines is found to be a 90-cell sand battery with copper 
and zine plates, and it will keep in working order for months, as 
only one highty-conduoting fuse has to be ignited at atime. The 
lecturer was ably assisted in his experiments at the Royal Institu- 
tion by Mr. Brown. 


MarkcH 13TH.—HYDROGEN AND ITS ANALOGUES. 
Dr. William —— F.R.S., in his ninth lecture upon the above 
su said that he had already spoken much about the burning 
of ,,80 he would in this lecture devote attention to its 


hy: 
water, because the metal has a greater affinity than h for 
light enough to ie bepdog 








considerable violence, Magnesium will also liberate hydrogen in 
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In the course of some remarks upon the influence of the specific 
heats of liquids upon these reactions, the lecturer took a glass jar of 
water A, Fig. 18, and a second jar B, containing paraffin oil, both at 
the temperature of the atm ere. He then took three test tubes 
full of boiling mercury, and emptied two of them into A, but only 
oneinto B. Yet, because of the differences in oy heats of the 
Fig, 19. liquids, the paraffin oil in 

- B e hotter under this 
treatment than the water 
in A, but it also cooled 
more - The differ- 
ences of temperature were 
made visible to the audience 
by means of the differential 
air thermometer, also shown 
in Fig. 18. This thermo- 
meter has a recent improve- 
ment devised by Professor 
Matthieson. In the ordi- 
nary form of the instrument, 
when the equilibrium of the 
dark indicating liquid has 
once been disturbed, the 
two surfaces will not quick] 
fall again to the same le’ 

To avoid this loss of time, 
the glass connecting arm 
D, E, is added, the glass tap 
at F being opened when it 
is desired to bring the sur- 
faces of the liquid in the 
central legs of the thermo- 
mote to the same wx 

i experiment just de- 
specific heat of paraffin cil 

ific heat o n oi 

is more than double that of 


water. 
In order to show how the amount of heat evolved in the combus- 
tion of hydrogen is ined, Dr. Odling performed the experi- 
ment shown in Fig. 19. A large glass jar is pierced at the bottom 
by two tubes, one of which conveys air and the other hydrogen, 
the latter gas being burnt as it issues from the tube. When the 
gas is alight, the second vessel with the bent glass tube at the m4 
is inverted over the flame, and then the larger vessel is filled wit 

water, The smaller vessel is weighted with lead at the bottom to 
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keep it down. The steam produced by the combustion passes 
through the bent pipe, and is for the most part absorbed by the 
water. The heat produced by the combustion of hydrogen is in 


B 


simple in construction, powerful and 
in acton, for it does not consume so much oxygen as might be 
—. It is my enough to melt platinum and to 
holes in plates of sheet iron with great ease. It is less powerful 
than those blowpipes wherein the two gases first mix intimately 
ne then _ ~~ narrow pane Aa ee form of oxy- 
drogen blowpi: ere is a possibility of explosion in inex 
ari hands. ‘The instrument shown in the cut is a good, 
serviceable and economical blowpipe for commercial or experi- 
mental use. Dr. Odling melted platinum with it, and caused 
graphite to burn in its flame with rich showers of sparks, 


Marca 16TH.—CoMPARATIVE PHILOLOGY. 

The Rev. F. W. Farrar, F.R.S., closed his four lectures yee 
‘Comparative Philology” by os of other 
those of the Aryan and Semitic families. Outside these two great 
families there are numberless languages standing out, for the most 
part, like isolated mountain peaks above the misty ocean of anti- 
me include languages of savages who have only a few 
hun words, and who often cannot count so many as six; they 
include the Chinese with its many tones to alter the meaning of 
the same word; and they include the curious languages of the 
aboriginal inhabitants of America. “Some savages have a speech,” 
said Mr. Farrar, ‘‘which sounds like the whistling of birds.” Strange 
to say, the Basque language, which is spoken in a small district 
lying like a grain of wheat between the two great millstones of 
France and Spain, yet has not been destroyed, is in no way con- 
nected with the Aryan and Semitic families, and is allied in struc- 
ture to some of the languages spoken by the aboriginal inhabitants 
of the American continent, 

Makcu 18TH.—TuHE Ere. 

Dr. H. Power, in his second and closing lecture upon this sub 
ject, said that the vertebrated animals are distinguished by the 
—— of only two eyes, the solitary exception to this rule 

ing a fish recently discovered in the Mediterranean which has 
more than a thousand undeveloped eyes distributed under its belly. 
In the course of this lecture Dr. Power gave a detailed description 
of the construction of the eyes of owls. Both lectures were evi- 
dently prepared with great care and much hard work, the walls of 
the theatre being covered with some scores of well-executed draw- 
ings. We therefore regret that the subject is so far removed 
from the sphere of mechanical and experimental science that we 
cannot publish the particulars in full. He exhibited the curious 
optical illusion shown in Fig. 21. If this cut be viewed with 
nearly closed eyes, so that the short diagonal lines are indistin- 
guishable, it will be seen that the long lines are truly parallel to 
each other and vertical. Yet to the casual observer they are 
neither vertical nor el. Again, if the long lines be viewed in 
the direction A, with the eyes below B, and nearly on a level with 
the paper, so that the cut is viewed ata small angle, after a few 
trials a position will be found where the long lines appear to inter- 
sect each other. 
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Marcu 19TH.—CHEMICAL CONSTITUTION. 

Dr. Crum Brown lectured at the Royal Institution on the about 
Friday evening upon ‘Chemical Constitution and its Relation to 
Physical and Physiological Properties.” The lecture was of an 
abstruse character, and referred to some attempts to trace the 
changes in relation between the individual hypothetical atoms of 
two compound molecules which act chemically upon each other. 
In the course of the lecture Dr. Brown spoke of the difficulty of 
tabulating the relative volatilities of liquids, for these change under 
varying conditions of pressure. At very high pressures benzole is 
less volatile than water. 

MARCH 20TH.—HYDROGEN AND ITS ANALOGUES. 

Dr. William Odling, in this the tenth and closing lecture on the 
above subject, — y showing the unburning of ey from 
water, without the substitution of another substance having a 
greater affinity for oxygen. As in the previous lecture he had ex- 
plained that the elimination of hydrogen by chemical action is 
analogous to the raising of one weight by the falling off of a greater 





this way communicated to the measured quantity of water used in 
the experiment, and its exact amount is determined by thermo- 
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weight, so in the present one he pointed out that the direct tear- 











metrical means, Careful experiment proves that whether hydrogen | ing asunder of hydrogen and oxygen atoms may be com to 
io tat very slowly or very quickly, the heat evolved salvage the jerking “ weight to the ceiling by main force. He took 


same for the same quantity of gas. 
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introduced under the orifice of the tube a white hot ballof platinum 
raised almost to its melting temperature by the flame of the oxy- 
hydrogen blowpipe. The heat was so intense that after converting 
the water in contact with it into steam, it decomposed some of the 
steam, and tore the atoms of hydrogen and oxygen asunder, the 
two gases rising in the tube as minute bubbles. He varied this 
original experiment by Mr. Grove, in the manner shown in Fig. 
22, where A is a flask of water kept steadily boiling by the burner 
B; the tube B, D, E conveys the steam to the vessel F, containing 
water. This tube is supported by two V-shaped prongs, K, K, 
lined with cork where they touch the tube, The tube is held down 
in its place by the two elastic india-rubber bands N,N. The bulb 
R contains a platinum spiral, which is kept at a white heat by the 
current from asmall Grove’s battery, and the steam while passing 
over the hot spiral is partly decomposed into oxygen and hydrogen 
as in the previous experiment with the platinum ball. The 
gases thus prod uced are collected in the test tube W. The india- 
rubber cork of the flask A is plugged by the piece of glass rod P, 
which can be pulled out when the flame is removed from below the 
flask, and thus prevent the formation of a vacuum which would 
draw water from the vessel F, Dr. Odling made some free oxygen 
and hydrogen in this way, and then exploded the mixture. 

In the remainder of his lecture Dr. Odling spoke chiefly of the 
analogues of hydrogen shown in the first columnof the following 
table :— 

Lithium. ..ccccees erecos 7 
SOdiuM .ccccccceseecs « 23 
{ Potassium ..ceseseceeeee 39 
Rubidium..cececscceeee 85 
Coe ium .oseeereeee eves 133 
Silver... «eee eereeees +e 108 

He said.that at first the relation of hydrogen to the above six 
metals is not very apparent, but it must be remembered that there 
is now a vast amount of evidence that hydrogen is the vapour of a 
metal, and it resembles the metals in the first column by the 
manner in which it combines with the substances in the second 
column. The three metals bracketed together strongly resemble 
each other, both in their own characteristics and in the properties 
of their salts. Potassium and sodium do not resemble each other 
so closely as might be supposed, and they especially differ in the 
relative deliquescence of some of their salts, Dr. Odling performed 
many experiments with the ten substances in the table, including 
some with lithium, which is a metal lighter than any solid or 
liquid known to chemists. It burns with a steel white flame, but 
when the oxide produced by combustion is ignited above a 
Bunsen’s burner, it imparts a rich scarlet colour to the flame, Dr. 
Odling said that in one sense marsh gas and the paraffine com- 
pounds may be regarded as analogues of hydrogen, the latter 
substance having the least weight of the whole and burning with 
the least luminosity, so that it is the “vanishing point” of the 
series, 

At Easter, according to custom, the Royal Institution lectures 
ceased for a fortnight, and were resumed on the 6th of April. The 
session closes early in June. 


Fluorine...-.eccscee 19 
Chlorine....cs.seees 355 
Bromine..ce+sse.+00 80 
Todine...cccccccsecs 127 











NOVELTIES IN ELECTRICITY. 


A FEW weeks since, attention was called in these columns to a 
little electric lamp made by Mr. Browning, the optician, which lamp 
gives a steady light with five or six cells only of Grove’s battery. 
Mr. Browning has since fitted up additional apparatus, wherein the 
same lamp is employed to cast a spectrum upon a screen, 80 as to 
be visible to a room full of spectators, and it is probably the cheapest 
set of electrical apparatus for the purpose ever introduced into the 
market. A large spectrum from so economical a source of power 
cannot be expected, but in the preliminary experiments we saw a 
spectrum about 12in. wide by 18in. long, of considerable brilliancy, 
thrown upon the screen. The apparatus employed consisted of a 
six-cell Grove’s battery, with platinum plates each 5in. by 
3in., employed to produce the light with the new lamp. The 
lamp was enclosed ina lantern, mounted upon a long stand, and 
the optical apparatus consisted of a double convex lens and one 
bisulphide of carbon prism. ‘The slit in front of the lantern was 
about 2in. long by Olin. broad. Simpler apparatus for 
throwing a spectrum of that size and brilliancy has never been 
devised, but with the same lamp more light for the spectrum might 
be economised by condensers or other light-collecting apparatus 
inside the lantern behind the slit. 

Mr. Browning has also made many experiments, resulting in the 
production of an excessively compact magneto-electric machine, 
which can be covered by a glass shade of moderate size. 

The magnets form nearly a complete circle, as in the French 
machines, and each machine has two changeable armatures, wound 
longitudinally. The machine is so compact that when lifted it 
feels like a solid lump of metal, and its chief advantages consist in 
the great rapidity with which a feeble driving power will cause the 
armature to revolve, also in the facilites afforded for rapidly 
changing the quantity for the intensity armature, and vice versa. 
By means of a “sun and planet ” motion, one revolution of the 
handle causes thirty revolutions of the armature. With one of 
these machines, small enough to be covered by a low-crowned hat, 
half an inch of platinum wire may be made red hot. 

Another novelty, which in the hands of the London Stereoscopic 
Company has deservedly begun to meet with a large sale, is a little 
instrument called the ‘‘electric wand,” invented by Mr. F. H. 
Varley, F.R.A.S8., and is the simplest frictional electric machine in 
the world, as compared with its power. It consists of a glass 
tube A, B, fixed at one end in a wooden handle, The rubber, 











with its flap D, carries a little Leyden jar, the end of which is visible 
at F, This jar is coated inside and out with a resinous insulating 
compound, and the metallic lining of the inside of the jar is in 
contact with the brass collecting ring F. The handle being held 
in one hand, and the rubber in the other, when the tube is rubbed 
the little ring and jar rapidly collect plenty of electricity. A half- 
inch spark and smart shock may readily be obtained from this 
apparatus, the length of the spark depending upon the amount of 
rubbing each time before the jar is discharged. The tube may be 
cold and damp when first taken in hand, but it soon warms into 
proper working condition. This instrument is also unlike the 
common frictional machine, in that, when the conductor is once 
charged, several experiments may be performed with it to show 
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the attractions and repulsions of pith balls, before fresh friction is 
necessary, for the jar is virtually a condenser of considerable 
inductive capacity. When it is not desired to take the shock 
through the arms, the jar may be discharged by means of the 
metallic cord H. Among the auxiliary pieces of apparatus made 
toaccompany the wand is an electrical orrery of great simplicity, 
and capable of giving three different motions. The orrer 


is all balanced on a pivot at F, The light hollow brass ball 


represents the sun, and the pith balls B and D, the earth and 
moon, rotating round the pivot E. The metallic points projecting 
from B and D, in opposite directions, of course cause these to 
rotate round each other ; but the leverage of the point D, being 
from its position greater than the levérage of B, it sets the long 
arm of the orrery in rotation upon the pivot F. 

Mr. H. Wilde, of Manchester, has recently made a curious dis- 
covery in the course of some experiments with his large magneto- 


“ Having obtained the full effect of the combined alternating 
currents from the. two machines without any mechanical Z, 
it yet remained to obtain the combined direct currents from the 
machines in the same manner. A pair of rings and a commutator 
were therefore fitted upon one of the armature-spindles, which was 
made sufficiently long for the purpose, and metallic connection was 
established between the rings of each hine and the t 
on the prolongation of the armature-axis. As the commutator 
ily revolved synchronously with the two armatures, it was 








electric machines. The armatures of the largest of these h 
heat considerably when worked continuously, so as to endanger 
the insulation of the armature coils, Mr, C. E. Ryder, the manager 
of the works of Messrs. Elkingtons, the electro-platers, consider- 
ably reduced this heating by means of a current of water circu- 
lating through the hollow brass segments which form part of the 
magnet cylinder. The most ical hines are found to be 
those which have armatures from 34in. to 4in, diameter, driven 
at a speed of about 2000 revolutions per minute. Instead of one 
large machine for the electro-deposition of copper upon a large 
scale, it is now found best to use several small machines, and to 
drive them at the same velocity, as it is necessary that their revo- 
lutions shall be synchronous. Mr. Wilde’s discovery while making 
the necessary experiments may now be described in his own words:— 
“Tt occurred to me to see to what extent the want of synchronism 
in the armatures would affect the magnitude of the current. The 
armatures were therefore unclutched and allowed to revolve inde- 
pendently of each other, in the same manner as when the attempt 
was made to takethe combined direct current from the commutators. 
After the alternating current had been transmitted through the 
electric lamp for some time, I was surprised to find that there was 
no perceptible diminution in the amount of light produced from 
the carbon points, and that the current would melt very nearly the 
same quantity of iron wire as when the armatures were clutched 
together. On examining into the circumstances attending this 
unexpected phenomenon, I first observed that, whenever the 
machines were stopped, the pins and holes in the respective discs 
were exactly opposite each other, and that, while the armatures 
were revolving, the two discs could at all times be engaged and dis- 
engaged with the greatest facility. Moreover, even when, before 
starting the machine, the discs were set a quarter or half a revolu- 
tion out of the position in which the maximum amount of current 
was obtained, it was found that, after the armatures had been 
revolving for a few moments, the discs resumed their normal 
position with respect to each other (as indicated by the action of 
the clutch)—thereby exhibiting not only the synchronous rotation 
of the armatures, but also that the machines contained a principle 
of self-adjustment to the position in which the maximum effect of 
the combined current was obtained. It will therefore be evident 
that this property of the current, to maintain the synchronism of 
the armatures, renders it unnecessary to employ mechanical gear- 
ing of any kind for that purpose. 

** Proceeding further in this investigation, I found that, in order 
to produce synchronous rotation, it was not at all essential that 
the circuit which conveyed the combined currents for producing 
the light should be completed, provided that! the ends of the coils 
of each armature were connected respectively with the same metal 
plates which formed the polar terminals of the machines, In this 
case the armatures adjusted themselves to their normal positions 
even more readily than when the current was producing the light. 
The accompanying diagram will assist in explaining these observa- 
tions more fully. 
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“Let D and D represent the two armature coils, which 
though each 280 feet long, may virtually be represented by a single 
turn; E E the two outer extremities of the coils, both connected 
by means of the metal rings and brushes with the metal terminal 
plate F; GG the inner extremities of the same coils, similarly 
connected with the terminal plate H. The synchronous rotation 
of the armatures and coils D and D, as I have said, occurs either 
when the light is produced by the combined currents transmitted 
from the polar terminals F and H or when the circuit which con- 
veyed these combined currents is broken. 

‘*The synchronism, however, is no longer preserved when a 
short circuit is made between the terminals F and H by substi- 
tuting a good conductor for the carbon points, or for the long 
piece of iron wire which was melted. Nor, again, was this syn- 
chronism preserved when contact between the metal Plate H and 
one of the ends (G) of the coil was broken. In the latter case 
it was observed that, whenever contact between G and H was 
made and broken, a bright spark appeared at the point of dis- 
junction so long as the rotation was not synchronous; but when 
— was re-established, only a trifling residual spark was 
visible. 

** Although the synchronous rotation was preserved when the 
terminals F H, from which the combined current was transmitted, 
were disconnected from the electric lamp, yet it willbe seen, 
from an inspection of the diagram, that a complete metallic circuit 
was in fact always formed between these terminals through the 
coils themselves. Now, when the coils D D happen to be at the 
same moment in that position during their revolution in which 
they are producing the maximum and minimum amount of current 
respectively, as must often be the case where there is no synchro- 
nism, that current which is at the maximum rushes through the 
coils which is producing the minimum current, as is shown by the 
spark at the point where contact is broken between G and H. 
The effect of the passage of the current from one coil to the other 
is to accelerate or retard the rotation of the armature (according to 
the direction of the current) until synchronism is established. 


“That this influence of one coil upon the other operates in the 
manner described was easily shown by the following experiment :— 
The driving-strap of one of the armatures was removed, so that 
only one of the armatures should be producing a current, while the 
magnetism of the electro-magnets of both machines was, as usual, 
maintained to the same degree. On placing the stationary 
armature with its coil in a suitable position in relation to the 
magnet-cylinder for producing electro magnet rotation, and setting 
the other armature in motion, the stationary armature with its coil 
oscillated rapidly in arcs of very small amplitude, the oscillations 
corresponding in number with the alternations of the current. As 
the amplitude of the oscillations in this experiment was limited by 
the vis inertice of the armature, and in order that the effect of one 
pulsation only on the armature might be observed, contact was 
made and broken suddenly between the plate H and the end G 
of the coil ~ a sort of tapping motion, when the stationary armature 
was suddenly jerked round nearly a quarter of a revolution, some- 
times in the direction in which it would have been driven by the 
strap, and at other times in the opposite direction, according as the 
alternating electrical wave which happened to be passing at the 
instant of making contact was positive or negative. 

‘*-We have now seen, in the results obtained with the rotating 
and stationary armatures, a cause suflicient to account for their 
synchronism wher revolving together,—the absence of synchronism 
observed when the terminals F and H were bridged over by a con- 
ductor having comparatively little or no resi being ioned 
by the controlling current traversing the short circuit established 
between the terminals F and H, instead of the 280 feet of resistance 
presented by either of the coils when approaching the neutral point 
of their revolution. The ab of synchronism observed when 
the direct current was tken from the machines by means of com- 




















mutators, is caused by the direction of the current being coincident 
| with that which they would receive by induction from the electro- 

agnets, and quently opposite to that which tends to impart 
' an accelerating orretarding impulse to the armatures. 








found that the combined alternating currents were rectified just as 
if they had proceeded from only one machine, and were conse- 
quently available for electro deposition, or for any other purpose 
for which a direct current might be required, 





THE SOLWAY JUNCTION RAILWAY. 

This line, which is just on the point of completion, may be 
said to have originated in a proposal for a railway that was to 
connect the Cannobie coalfields with the port of Annan, with a 
view to restore the trade of that place to its former state. How- 
ever, Mr. Brunlees, when consulted by the promoters on the sub- 
ject, became impressed with the advantages that would be 
derived from a line that would open a quicker and more direct and 
economical route between the West Cumberland mineral districts 
and the Scotch furnaces, than was to be obtained by the existing 
Maryport and Carlisle and the Caledonian Railways. This was 
only to be obtained by means of a viaduct across the Solway; and 
without hesitation the scheme was proposed, and being well 
backed by the mineral proprieturs of West Cumberland and 
North Lancashire, was adopted, and a bill was obtained for 
the construction of the Solway Junction line in 1864. 

The line commences with a junction with the Maryport and 
Carlisle Railway at Brayton station, and crosses the Solway in 
nearly a direct line to the Kirtlebridge station on the Caledonian, 
about seventeen miles north of Carlisle. The total length is 
twenty-six and a-half miles, and the ruling gradient is 1 in 80 fora 
length of one mile and a-quarter. The highest point of the line 
is about a mile and a-half from Lockerbie station, where it attains 
a height of 230 feet above the level of the Solway. 

The great feature of the line is the viaduct, drawings of which 
we publish at page 254. At the point where the Solway Firth is 
crossed the distance from shore to shoreis 2544 yards ; of this 1950 
yards consist of iron viaduct, averaging 34ft. deep from rails 
to the bed of the Firth, the remainder of sea embankment. 
The Seafield or north bank is 154 yards long, and 28ft. high at 
the extreme end, and the south bank 440 yards long, and 29ft. 
high. The core of these banks is made of clay ; the sides are 
puddled !ft. deep, and a layer of broken stones embedded in them, 
ym the whole then pitched over with stones from 15in. to 18in. 

eep. 

The superstructure is. composed of four longitudinal wrought 
iron girders, as shown in the drawings, each 29ft. 11 jin. long 
and 2ft. 6in. deep, and having a camber of }in. in their length, 
with expansion joints placed over each of the piers; the plat- 
form is formed of Mallet’s buckled plates riveted to the girders 
longitudinally, and to ¢ach other by strips transversely. The 
permanent way is laid on longitudinal timbers, bolted through 
to the girders. The longitudinals are fastened by the usual ties 
and transoms placed every 10ft. 

The cast iron columns that carry the girders are placed every 
30ft. apart (every 16th being doubled), they are 12in. diameter, 
fin. thick, and are cast in 9ft. lengths, the meeting faces of the 
flange joints are turned and securely fixed by eight lin, bolts. 
The bolt holes in the cap for the connection with the girders are 
2in. by 1jin., the excess dimension in the longitudinal line of 
the girders is to allow for expansion and contraction. The founda- 
tion piles for the columns vary in length with the ground. They 
are hollow, jin. in diameter and fin. thick. They were origin- 
ally intended to be screwed in, but after many failures, it was 
decided to reject the screws and use chilled cast points, The 
bed of the Solway was composed of boulder gravel covered with 
a variable depth of sand ; thus the piles were never screwed 
down more than 12ft., the piles generally breaking between 10ft. 
and 12ft. The piles were driven by Sisson and White’s steam 
piledriver ; a timberdolly was used with acopperring, between the 
shoe of the dolly and the pile head ; by these twelve to fifteen 
blows were struck per minute with a 25cwt. monkey, having a 
5it. drop. No difficulty was experienced in getting the piles 
down 17ft. and 18ft., although it required from six to ten blows 
to drive them an inch at this depth. The pile driving was done 
by tidal work, by means of barges specially constructed ; two 
tides were generally required per pile. 

The columns are tied together by means of wrought iron T- 
irons. In order to provide for future widening, a fifth row of 
foundation piles has been driven, so that with the addition of the 
outer raking piles the full width will be enabled to be built with 
the least possible expense. The total weight of cast iron in the 
piles, &c., is 2892 tons, and of wrought iron 1807. 

The former were specified to be of the best light grey metal, and 
mixed with such a quantity of scrap that a bar lin. square, with 
a length of 4ft. 6in. between bearings, should not carry less than 
700 lb. in the centre before breaking; the wrought iron of such a 
quality as to stand the test of 22 tons per square inch. 

The whole of the superstructure was erected without scaffold- 
ing, the piles being driven at low water, and the columns put 
into place, and each successive girder carried over its completed 
predecessor, and swung into position by means of travelling 
cranes. The time occupied in erecting one span averaged a 
day. The cost of the viaduct, including sea banks, was about 
£100,000, 

The viaduct has been well tested by the continual passage of 
loaded wagons, with the materials for the south bank, and has 
not shown the least alteration from the severe tests. The bed of 
the Firth near the viaduct is protected from the scour of the 
tides by stones pitched in. 

The principal work on the English side is the passage over the 
Bowness Moss, The side near the Firth, for a distance of a mile 
and a-quarter, was unsafe for cattle and horses, except during the 
driest summers, the moss running in some places to a depth of 
50ft. Inorder to drain it, however, ditches had to be cut, 66ft. 
apart, on either side of the line, and longitudinal ones, 33ft. apart, 
along the entire length. By these means the level of the moss 
was reduced for some distance on either side of the line about 4ft. 
or 5ft. The road was formed through the worst parts with two 
layers of fagots. 

The works have been designed by Mr. J. Brunlees, and carried 
out under the superintendence of Mr, A. M‘Kenon, the resident 
engineer, The contractors were Mesars. Waring Brothers and 
Eckersley. 





SourH KENSINGTON MusruM.—Easter week free.—Visitors 
during the week ending 3rd April, 1869.—On Monday, Tuesday, 
and Saturday, free, from 10.a.m. to 10 p.m., Museum, 32,297; 
Meyrick and other galleries, 7990; on Wednesday, Thursday, and 
Friday, free, from 0 a.m. till 10 p.m., Museum, 10,757; Meyrick 
and other galleries, 3310; total, 54,354. Average of corresponding 
week in former years, 25,747. Total from the opening of the 
Museum, 8,318,624. 
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RAILWAY MATTERS. 


THe Creusot works have secured a fresh order for locomotives 
(fifty-five altogether) on Russian account. 

THe exports of rails from Belgium decreased last year to 
70,550 tons, as compared with 80 875 tons in 1867. The diminu- 
tion in the exports of rails arose principally on Russian account. 

Tue Great Northern and Western of Ireland shareholders have 
sanctioned an application to the Board of Trade for an extension of 
time for making the railway from Castlebar to the harbour. 


ONLy thirty miles remain to be built on the Chicago, Rock 
Island, and Pacific Railroad to complete the road to the Missouri 
River, where a connection with the Union Pacific Railroad will be 
effected. 

Aw order for plant for an American railroad is stated to have 
been secured in the St. Dizier district. This is the first occasion 
on which French works have secured business direct on American 
account. 

TuE Southern Pacific Railroad, says the San Francisco Bulletin, 
cuts one of the richest mineral belts in the world, in California, 
Arizona, and New Mexico. The road will thread its way among 
gold, silver, and copper mines. 

Tue Courier of the Bourse of the 6th announces that Messrs. 
Baring Brothers have concluded an arrangement with the Russian 
Government, whereby they undertake the issue of 60,000,000 
roubles of the new series of the Nicolai Railway obligations. 

Tae Bury St. Edmunds and Thetford Company have determined 
to apply to the Board of Trade, under the Railways Extension of 
Time Act, 1868, for an extension of the respective periods limited 
by the Company’s Act for the compulsory purchase of land and the 
completion of works. 


THE directors of the New York and Newhaven Railroad have 
decided to try an experiment in the use of wooden wheels on the 
cars upon their road. Quite a number of the wooden wheels have 
been purchased, and they will be substituted for the present iron 
ones on some of the new cars. They are understood to cost nearly 
treble the price of iron wheels, but are considered quite as cheap 
in the end. They are made of elm or teak wood, and bound with 
steel tires. In addition to being less liable to break by the action 
of frost or otherwise, they make no noise, 

BeFrort the Commons’ examiner on Tuesday, in the case of the 
Metropolitan Street Tramways, Pimlico, Peckham, and Greenwich 
Street Tramways, and Metropolitan Tramways, evidence was 
adduced in favour of the construction of tramways in the metro- 
polis and suburbs. They were found to answer well in America, 
on the Continent, in Denmark, Copenhagen, Birkenhead, and other 
places. Those laid down by Mr. Train were unsuitable fora street 
tramway, and caused many accidents. The rail that succeeded was 
a grooved rail; it did not interfere with other traffic, and was a 
great convenience to the public. 

DurinG the past month the New Midland Extension from Cud- 
worth to Barnsley has made rapid progress, and in a short time 
the line will be so far completed as to admit of goods traffic being 
run on it. It is intended to run the whole of the luggage traine 
and the traffic between Leeds and Manchester, vid Wakefield and 
Barnsley, and thence into the branch of the Manchester, Sheffield, 
and Lincolnshire line to Penistone. The permanent line has been 
laid from one end to the other, and all that is now wanting is the 
connection at the Barnsley end with the Penistone branch, 
Judging from the very rapid progress which is being made with the 
new station and its approaches, no great length of time can elapse 
before the line is open for passenger traffic, The platforms have 
been laid on the top of a number of arches, and during the week 
workmen have been busy erecting massive pillars, which are to 
support the ornamental iron roof. 

THE Worcester, Bromyard, and Leominster Company’s report 
states that several meetings have been held with the creditors of 
the company, and the basis of an arrangement proposed with them 
has been that the creditors should take a second preference stock, 
bearing interest at the rate of 5 per cent. per annuin, in payment 
of their respective debts, and that money should be raised ona 
first preference stock at a like rate of interest to complete the line 
to Yearsett, about four miles from Bromyard, and that such last- 
mentioned preference stock should be offered in the first instance 
to the shareholders. Some progress has been made in this arrange- 
ment, but, owing to difficulties in the way, the negotiations have 
not yet come to a successful termination. As the time for the 
completion of the line to Bromyard will expire in June next the 
directors propose to apply to the Board of Trade for an ex tension 
of time to complete the works. 

At theadjourned half-yearly meeting of the Metropolitan District 
Railway Company on Friday the chairman stated that, owing to the 
directors not having been able to complete the important negotiations 
now pending, another adjournment would be necessary. He was 
always ready togive information to the shareholders, but it would not 
be to the interest of the company to make statements which must 
necessarily be incomplete, and therefore unsatisfactory. He might 
say, however, that the negotiation with the London and North- 
Western Company for a portion of their traffic was still proceeding, 
that the arrangements for carrying the line to Blackfriars-ro: 
were not settled, and that the contractors, acting with good faith, 
were actively proceeding with the works on the Thames Embank- 
ment. He might also add that the branch connecting the line with 
Hammersmith would be opened in a week or two. He concluded 
by moving that the meeting stand adjourned to the 4th May next. 

THE Strats Anzeiger contains a comparison of the railway traffic 
of Great Britain and that of all the provinces of Prussia for the 
year 1867, according to which there was | Prussian mile of railway 
for every 1°9 Prussian square mile in Great Britain, and for every 
5°3 square miles in Prussia, The capital invested averaged 
1,100,198 thirs. per Prussian mile in the United Kingdom and 
549,975 thirs. in Prussia. In the former State 2°8 locomotives and 
90 16 carriages, and in the latter 2°4 locomotives and 1226 carriages 
were employed for every mile of rail. In Great Britain 17,338 
trains run daily; in Prussia only 6586, but the distances traversed 
by the latter were far greater. In Great Britain 287.807,904 and 
in Prussia 38,766,866 persons were conveyed. In the former State 
the expenses amounted to 43,001 thirs., and the receipts to 
86,480 thirs., and in the latter to 43,091 and 78,813 thlrs. par mile. 
The expenses areas follow:—Inthe United Kingdom for management 
of the line 19 per cent.. transport 62, general management 18°3; 
in Prussia they were 32°6, 61°4 and 6 per cent. The paid-up 
capital averaged in Great Britain 3°91 and in the Prussian private 
lines 5°98 per cent, 

THE Times’ correspondent writes from Philadelphia on the 
6th ult., that the progress of the Pacific railways across 
the American continent indicates that the through route 
to the Pacific will be opened this summer. On the Ist 
of January the Union Pacific Railway had constructed its 
line westward from Omaha, Nebraska, 955 miles, and the 
Central Pacific Railway had built its line eastward 445 miles from 
Sacramento, California. This left a gap of 319 miles between the 
termini of the lines yet tobe built. On the 24th of March, however, 
the Union Pacific Railway had extended its road eighty-five miles 
further westward, and the Central Pacific Railway was built 152 
miles further eastward, so that the gap to be filled two days ago 
had been reduced to only eighty-two miles. Trains are running on 
nearly all of these newly constructed lines, and the track-layers of 
both roads continue their labours with energy. While the railway 
communication between the Atlantic and Pacific is thus nearly 





NOTES AND MEMORANDA. 


Cork trees are being raised in Florida from seed procured from 
Portugal. 

Kansas boasts that its saltsprings are inexliaustible and pro- 
duce the purest salt of any in the United States. 

Tue highest permanent human habitation on the face of the 
globe is the Buddhist monastery of Haale, in Thibet, ata height of 
15, 117ft. above the sea. 

Tue American telegraph lines have a length of 60,000 miles. In 
1868, 13,000,000 of messages were transmitted, and on the part of 
the press as many as 350,000,000 of words. 

In a paper recently read before the Society of Engineers, by Mr. 
C. M. Barker, it was stated that in lighting the metropolis alone 
there is an annual loss of 100,000 tons of coal. 

RECENT improvements in the manufacture of magnesium have 
so far tended to the reduction of its price that in the course of the 
year we may probably expect to be able to purchase it at a shilling 
an ounce. 

M. PERSONNE has discovered that terebenthene, the principle of 
turpentine, is an antidote to phosphorus. It is curious that this 
substance, which hinders the dissolution of phosphorus in the 
stomach, also impedes its combustion in the air. 

Tue Government have determined to give Dr. Carpenter and 
Professor Wyville Thomson an opportunity of continuing their 
deep-sea explorations, and we have no doubt that the result will 
more than compensate the country for the expenditure it involves, 


PLace a stick of phosphorus in a mixture of carbonic acid and 
hydrogen or in a mixture of carbonic acid and nitrogen, and no 
change will be visible. But now introduce into the gases a small 
green leaf. and instantly white fumes are given off, thus showing 
decomposition of the carbonic acid. 

M. Scuroper, of Hamburgh, is at present occupied in construct- 
ing a telescope to be fitted with clockwork for photographing the 
heavenly bodies. The instrument is so arranged that the object to 
be reproduced will be considerably enlarged before it is thrown 
upon the sensitised plate. 

In proof of Dr, Carpenter’s idea that the pressure of water has 
little effect on the vitality of animals, M. Deville has at his labora- 
tory an apparatus erected by M. Cailletet in which fishes are living 
under a pressure of 400 atmospheres, proving that the greatest 
depths of the ocean may be habitable. 

CaRBOLIC acid, it is stated, can be deodorised. Two parts by 
weight of gum camphor are mixed with one part of crystallised 
carbolic acid. After this compound has been well rubbed toge- 
ther it is mixed with whiting, and in that form is said to be a 
valuable disinfectant and a good protection to furs in summer. 


THE use of torpedoes is of very ancient date, as far back as the 
sixteenth century, when they were employed, in 1583, by the 
Duke of Parma at the siege of Antwerp. The English used them 
against the French ships off Rochelle in 1628, and during the 
long lapse of years between 1628 and 1854 the subject of sub- 
marine wines was never wholly lost sight of. 


SrarrcasEs, whether of wood or stone, will wear out; but a 
remedy has been found by M. Cazeau, who says he has founda 
durable covering in thin plates of aluminum bronze. He proposes 
to try his covering on the column of the Place Vendome; and 
reports that the experiment has been made in a factory, where 
plates of common bronze on the stairs sin. thick were worn out in 
six weeks, while plates of aluminum bronze jin. thick remain just 
the same as when new after eleven months of service. Aluminum 
bronze is not too expensive if it will bear this amount of usage. 
It is merely copper with from 8 per cent. to 10 per cent, of alumi- 
num. 

Tue original matrix of platinum is supposed to be principally 
serpentine, fragments of which are frequently found in platinum 
sand; but the metal is seldom found in its original geological for- 
mations. It usually occurs in alluvial deposits and in the sand of 
veins associated with palladium, rhodium, osmium, ruthenium, 
iron, copper, lead, and sometimes silver. Occasionally it is mixed 
with grains of osm-iridium, gold, magnetic and chromic iron ore, 
quartz, zircon, spinel, &c. The principal districts in which it is 
found are in South America and Russia. More than 90 per cent. 
of the product of the world comes from the latter country. The 
largest nugget of platinum ever discovered is the one preserved in 
the Demidoff cabinet, which came from the Ural Mountains, and 
weighs 21 lb. troy. 

Dr. Artus has discovered a process for making vinegar from 
alcohol, which he says has proved entirely satisfactory. There isa 
very general complaint that the oxidisation of spirits of wine in 
the vinegar process is far from complete, and that the results are 
not equal either in quality or quantity to what ought to be 
expected from the materials employed. Dr. Artus takes half an 
ounce of bichloride of platinum, and dissolves it in 5 lb. of 
alcohol; with this liquid he moistens 31b. of wood charcoal 
broken in pieces to the size of a hazel nut; these he heats in a 
covered crucible, and afterwards puts them in the bottom of a 
vinegar vat. Here the platinum, in its finely divided, spongy 
state absorbs and condenses large quantities of oxygen from the 
air, by which the alcohol is rapidly oxidised. When the charcoal 
has been in use for five weeks it should be again heated in a 
covered crucible. 

TuE following statement has been made by the Nord Deutsche 
Zeitung :—“* Since last autumn preparations have been made for 
the second German Polar Expedition, and the belief is that it will 
leave Bremerhafen early in June. It is to consist of two vessels, 
the Germania and the Greenland. The first isa screw steamer of 
126 tons and 30-horse power, and the latter a sailing yacht of 
eighty tons, which is to serve as a transport and to keep up the 
communication with Europe. She is to return before next winter, 
and bring home the records of the expedition down to that date, 
while the Germania is to push on northwards, and to winter at as 
high a latitude as possible. The purpose of the expedition is the 
exploration of the arctic central region from 75 deg. north latitude, 
on the basis of the East Greenland coast, and particular attention 
will be directed to the measurement of the degrees of latitude as 
far north as possible, The expedition is to be commanded by 
Captain Koldeway, whose services were found so valuable last 

ear.” 

Scientific Opinion says that M. Becquerel the elder has made a 
further communication in completion of the one made during the 
last sitting in his and his son’s name. In this communication, on 
the temperature of the air external to woods and under trees, 
amongst the ccnsequences deduced from the recorded observations 
the following is found:—In severe cold in winter when the tempe- 
rature falls to 8deg., 10 deg., and further below zero, it is colder 
in woods than outside them. M. Becquerel the elder has taken 
this question up again, with the aid of observations which he made 
in 1858 and 1859 with the electric thermometer on the temperature 
of the air in the north compared to that of a tree of Om. 45 in dia- 
meter, in Om. 22 below the bark. In the month of July, at the 
time of the greatest heats, the temperature in the air was suc- 
cessively at 29°40, 28°20, 2695, &c.; whilst in the tree on the 
same days the register was 24°60, 25°90, 25°40, &c.; the differ- 
ences were equal to 4°80, 2°30, and 1°55, always diminishing. 
Once the temperature of the air, at the end of several days, 
reached 18°78; that of the tree was, on the contrary, higher, as 
follows:—24°65, 23°50, 21°50. These results show that a certain 
time is necessary for the heat to penetrate the tree, but with- 
out attaining the maximum temperature of the air, except in 





completed, the character of the work will scarcely bear inspect ‘ 
and recent developments have shown the truth of what has been 
long suspected, that this unexampled celerity of construction was 
owing chiefly to the desire on the part of the managers of the roads 
to get possession of the Government bonds and land. Out of 
quarrels about the division of the profits of the sales of these bonds 
and lands have grown a new “railway war” in New York. 








certain peculiar circumstances already set forth. The observa- 
tions recorded further show that in summer the temperature of 
pd = is yee higher “ nine =_— dl night than at nine 
o'clock in the morning, and even frequently higher than at 
three o’clock. This is a proof that the maxima only occur rather 


MISCELLANEA. 


THERE are rumours of extensions being in contemplation in some 
of the Belgian ironworks. 

Ir is reported that lead ore has been discovered on the Rosedale 
Moors in North Yorkshire. 

Some orders for large plates are stated to have been secured in 
Belgium on foreign account, 

ALDERMAN Lusk declares Scotch preserved meat, to be had at 
7d. or 74d. per lb., the best anywhere to be had. 

Tue exports of rolled iron from Belgium increased last year to 
70,616 tons, as compared with 54,963 tons in 1867. 

LUMBERING operations in Canada are nearly stopped by the 
extraordinary fall of snow during the past winter. 

A NEW rifle, the invention of Meyhifer in East Prussia, is said 
to be capable of discharging thirty shots a minute, and of killing 
at 1800 paces. 

AN order has been issued from the Admiralty that all ships of 
war carrying twin-screw engines are to have their machinery fitted 
with Silver’s steam governor. 

At Oxton, on Wednesday, a pony, ridden by a groom, took 
fright on meeting a velocipedist, reared, threw its rider, fell upon 
him, and hurt him seriously. 


In the year 1867 the number of iron-smelting works in Prussia 
was 1211, employing 87,086 workers. The steel industry has made 
enormous progress in the last few years. 

Tue French iron trade remains tolerably active ; an advance was 
recently decided on by the forges of the north of France, and 
merchants’ iron is now quoted at £8.per ton. 

THE Preston cotton operatives now on strike are preparing to 
emigrate in considerable numbers to the United States, where the 
demand for cotton mill hands is on the increase. 

Proressor Peprer has just added to the apparatus of the 
Polytechnic Institution a monster induction coil, which furnishes 
a spark, or rather flash of lightning, 20in. in length. 

A DEPUTATION from the Birmingham gunmakers had an audience 
with Mr. Cardwell, on Wednesday, to represent the unfairness 
towards them of the Government establishment at Enfield. 

Tue Belgian rolling mills continue well provided with work, and 
the current production of the blast furnaces is also readily 
absorbed. Charcoul-made pig realises £6 4s, per ton at Charlero 

THERE is not much change to note in the Belgian coal trade ; 
important stocks remain on hand in the various Belgian basins, 
rhe coal-workers are consequently reducing their extraction as 
much as possible. 

Tue Scientific American states that the third pumping engine for 
the Brooklyn Waterworks, now being built, will be the largest and 
most powerful pumping engine in the world, with the exception of 
one in Cincinnati. 

Ir is believed there is no longer any room for doubt as to the 
completion by her Majesty’s Government of the transfer of the 
telegraphs to the State. The arrangements for the transfer are 
progressing rapidly. 

THE committee on Hungerford Bridge and Wellington-street 
Viaduct have now power to inquire and report as to all the lateral 
communications intended to be made between the Embankment 
roadway and the Strand. 

THERE is said to be a great and very profitable salt mine in the 
lands occupied by the Choctaw nation, and within a few miles are 
several hundred acres of land underlaid with coal of a fine quality, 
enough to supply the whole country for a hundred years. 


Mr. Cutipers’ first flying squadron is to consist of the Liver- 
pool, Liffey, Phoebe, Endymion, and Bristol, ail powerful fast-going 
unarmoured wooden frigates; also the Clio and Scylla wooden 
corvettes, and it is to be commanded by Rear-Admiral G. P. 
Hornby. 

At Dundee, the other day, some velocipedists were racing, when, 
in turning a bend of the road, they ran into a herd of cattle. One 
of them fell foul of a large bullock, the velocipede was smashéd, 
and the youth somewhat hurt. The bullock took the matter very 
quietly. 

E1GHTEEN Cornish engines were reported last month. These 
consumed 1468 tons of coal, and lifted 11'7 million tons of water ten 
fathoms high. Average duty, 53,700,000 lb., lifted one foot high 
by the consumption of 1121b. of coal. Seven engines exceeded the 
average duty. 

Cop-FisH skin, heretofore considered quite worthless, and given 
away to any one who would take the trouble to haul it, is now, 
after having been ground fine, to be used as a fertiliser, This new 
kind of guano is said to be free from the disagreeable odour of the 
ordinary fish manure. 

GrRMANY imports about 12,000,000 and exports more than 
70,000,000 centners of coal. Russia, France, Switzerland, Holland, 
and Belgium are her chief foreign markets, but the German cannot 
compete with Enylish coal in the districts that border on the 
North Sea and the Baltic. 

WE understand that itis probable that his Excellency Drouyn de 
Lhuys will visit Manchester during the meeting of the Royal 
Agricultural Society in July next, accompanied by M. Lecouteux, 
the general secretary, and several members of the Council of the 
Society of Agriculture in France. 

Messrs. Larpiaw AND Son, of the Barrowfield Ironworks, 
Glasgow, have just completed a gasholder of colossal proportions 

the largest ever made in Scotiand—for the Collingwood and 
Fitzroy Gas Company, Melbourne, Victoria, It is L60ft. diameter, 
by 25ft. deep (single lift), and is made to contain about 600,000 
cubic feet of gas. 

THE Board of Arbitration of the North of England Iron Trade met 
at Darlington on Monday. The standing committee reported on 
the prices of the masters’ contract as verified by documents. A 
long discussion ensued, when, on the question of increased wages, 
the votes were equal. Mr. Ke'tle, the county court judge at 
Worcestershire, was then selected arbitrator. 

Mr. H. Gretcup has, on behalf of the patentees of the Peabody 
gun, lodged a protest with the War-oflice to restrain it from 
paying Mr. Martini, or his assignees, any sum which the Government 
may decide to award as a recompense for the invention. This 
protest is made on the ground, as it is stated, that the Martini is 
in all important points a manifest plagiarism of Peabody’s patent, 

Patmer’s shipbuilding and Iron Company (Limited), London 
and Neweastle, have made a dividend at the rate of 8 per cent, 
per annum. The directors state that the works of the company 
are fully employed, and that the shipbuilding, engineering, and 
dock departments give improved results, but that the continued 
depression in the price of iron reduces the profits on the rolling 
mills and blast furnaces, 

Tue Chicago Journal of Commerce says, @ man in Des Moines, 
Iowa, has erected a dwelling house for himself, built mostly of 
paper. The weather boarding, inside walls and shingling are of 
that material known in the West as the “‘ Rock River Company's 
Building Paper.” The cost is about two-thirds that of the ordinary 
materials, and the house, it is said, is much warmer than where 
plaster and wood are used. 

On Saturday a grand race on velocipedes from Chester to Rock 
Ferry, the distance being about eighteen miles, came off. There 
were twenty-one entries, and the gentlemen who rode the different 
bicycles were dressed in racing colours, However, only twenty 
competitors came to the scratch, and at about three o'clock a fair 
start was made from Chester. The first bicycle to come to the 
winning post was that of Mr. W. H. Eaton, the second that of 
Mr. L. Notara, the third Mr. W. E. Potter, and the fourth Mr, 








late in the evening. 





W. H. Taylor. The prize was a silver model of a bicycle, 
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VIADUCT OVER THE SOLWAY FIRTH 


MR, T. BRUNLEES, ENGINEER. 
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ABOVE we illustrate a sugar- 
cane mill and engine combined. 
Both machines were manufac- 
tured by Messrs. Robey and Co., 
of Lincoln, to whose courtesy we 
are indebted for the following 
information :— 

The mill and engine, as will be 
seen by reference to the draw- 
ings, are erected upon one strong 
cast iron foundation plate. The 
bed plate is made in two pieces 
= —— ¢! remo a 

at together with strong 
bolted to the sides, which slabs 
are planed true to fit. 

stec and 30in. in length, of very 
mi in. in of very 
hard cast metal turned up per- 
fect]; at and - surfaces 

par. ves 
formed in their eutinnen. 
The rolls are bored out at each 


tightly into the rolls, after which 
they are keyed fast. The top 
roll shaft is Gin. in diameter in 
the bearing and 7in. in " 


secured a heavy casting which 
ives the requisite stiffness. The 
on are fitted with heavy gun 
metal bearings and very strong 
bolts with gun metal caps for 
holding down the top roll bear- 
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MANUFACTURED BY MESSRS, ROBEY AND CO., ENGINEERS, LINCOLN. . 
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pins, and brass eccentric straps. A stop valve is fixed on to the 
cylinder in addition to that fixed on the boiler dome. The valve 
eccentric is arranged so as to run the engine in either direction. 
This engine is fitted with a well-made and delicately adjusted 
governor, from a design by Mr. Robey, and we are informed has 
given great satisfaction wherever the system has been tried. 

The boiler is 5ft. Gin. in diameter, and 7ft. in length, made of 
plates Zin. in thickness, the end plates being fin. thick, fitted with 
seventy-two jin. tubes, and it is arranged to be placed on the 
copper’s flue. 

One large damper lined with fire-brick on each side, 4ft. by 
3ft. Gin., with wrought iron chain and ring; also one cast iron 
a 3ft. Gin. by 3ft. wide, and jin. in thickness goes with the 
mill. 

We have seen this sugar-cane my > he and it is only 
necessary to say that, like all Messrs. Robey’s work, it is finished 
in first-rate style. 





An Excettent ScHemME. — A Liverpool correspondent of the 
Pall Mall Gazette writes that a scheme is on foot, the object of 
which is cut a ship canal through Ireland, from Dublin to Galway, 
a distance of about a hundred miles. The object is, of course, to 
—— the communication between this country and America, 
and it is said that the whole of the necessary capital can be imme- 
diately obtained. 

THE Tower SuBway.—The contractor for the tower subway is 
Mr, J. H. Greathead, under whose superintendence the shafts are 
now being sunk by Mr. Thomas Tilley, of 2, Bond-court, Wal- 
brook, London, the well-known artesian well engineer. The 











tings for these shafts and the tunnel, as also the manufacture of 
the shield, are entrusted to the firm of Messrs. Bells, Goodman, 
and Co., of the Walker ine-works and Foundry, Newcastle- 
upon-Tyne, and 25, Walbrook, London. 

STATUE OF LorD PaLMERSTON.—Messrs. Holbrook and Co., of 
the Manor Ironworks, Chelsea, have just cast a statue of Lord 
Palmerston, which is to be placed in Palace-yard. The statue is 
in bronze, and is from a model by Mr. Woolner, who has imparted 
a life-like expression and dignity to his subject, The statue is 
7ft. in height, and contains about 25 cwt. of bronze metal, of which 
10 cwt. was obtained from the statue of Sir Robert Peel, which 
was lately removed from Palace-yard and broken up. The metal 
in the Palmerston statue is about three-eighths of an inch in thick- 


ase det tee 
w is 74in. in diameter, ness. The casting was run on the 11th ult., and the statue is now 
and has a go of one is nearly ready for ie destination. It is a faithful and masterly re- 
ay 80 a shaft Y= wo presentation of the illustrious statesman, who is represented in 
ule thet i “a Ae _——— : the act of addressing the House of Commons. The —— 
The tank juice is received being capable of containing 130 gallons. and all are bored out artd keyed on to polished wrought iron shafts. | reflects great credit on the artist, as does also the execution of the 
strainers of co wire fixed at its upper surface | The horizontal engine is, as we before said, fixed on to the mill | cast on Messrs. Holbrook, who have unusual facilities for | 

and brass cocks for drawing off the liquor. The p has brass | bed plate, and is a good piece of work. The cylinder is 9}in. | castings of this class. Sostont of tater ext ta pasta, the whale 

ith eted. The crank shaft is of wrought | subject is ran at once, and is therefore a sounder job, besides being 
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valves and seats, and also 10ft. of 3in. copper delivery pipe wii a een eal & teem ee 

veh hd e “A P e wr the bear iron 3 te — ‘he connecting rod | mi gen pe ee —_ ae tae out of hand after it has <p = wea, 

train gearing, consists.of three wheels | iron, wi e usual brasses, straps, cutters at | Holbrook are ing to cast a colossal figure r. 0! 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
VELOCIPEDES, 

Str,—I trust you will allow me space in your next impression 
for this explanation of the apparent objection urged in your last 
against my patent ‘‘A. A. Edfou” bicycle. The height at which 
the rider is placed on the ‘A. A. Edfou” is no greater than that 
of ordinary bicycles. The model just completed has a rear wheel 
only 32in., and the saddle is not higher from the ground than 
those of bicycles with four wheels of 36in. The height of the 
saddle, depending solely on the height of the rear wheel, can be 
increased or decreased according to desire, and if necessary the 
fore wheel could be made of equal size with the rear wheel. 
Permit me also to remark that in my model a stationary fulcrum 
is formed by the main connecting bar being continued on each side 
of the rear wheel, and joined by a pin in rear of it, which pin also 
acts as a fixed support for the two levers. In connection with my 
ae I have in view a method by which a bicycle could be driven 

y a bold and practised hand at the rate of thirty miles an hour. 
The model “‘A, A. Edfou” is on view at the spacious practice 
ground. 

I hope you will kindly insert this explanation of apparent 
objections, E. W. P. Grpss. 

19, Westbourne Park-crescent, Bayswater, W., 

April 3rd, 1869, 

Srr,—I have read with much interest your articles on the 
velocipede ; I do not see anything like the pattern which in my 
own mind I consider best for general purposes over bad roads. 
My idea is to make a three-wheeler of the same general figure as 
the French bicycles, having two wheels in front with a cranked 
axle worked directly by the feet. A lever might also be placed at 
the right-hand side of the driver connected with a crank arm on 
the trailing wheel so as to afford additional driving power on 
special occasions. I aim, by this means, to combine the advan- 
tages of the bicycle, i.c., the absence of treadles and their recipro- 
cating motion, and the nearly upright position of the driver giving 
great power over the cranks, with the safety and comfort of a 
three-wheel. I conceive it to be a better form than the celebrated 
“‘yantoone,” the weight being more equally distributed on three 
equally sized wheels, the ground being easily reached by the feet 
and treadles avoided. As I think of building a machine on the 
plan I have described, I shall feel greatly obliged by having your 
opinion on the pattern before I commence, 

Bristol, April 5th, 1869. Jno, Corny WITHERS. 

P.S.—In comparing the great advantages of wheel locomotion 
over walking, I do not see that you have mentioned what I con- 
sider to be the chief and main difference, viz., that in walking the 
greater part of one’s force is expended in carrying or supporting 
himself, and but little expended in locomotion, whilst with wheels 
the carrying is done gratis and one’s whole force directed to moving. 








Sir,—The fault chiefly found with the new two-wheeled French 
and American velocipedes is the extreme difficulty of starting or 
stopping to speak to a friend by the roadside. With the machine 
at rest it is next to impossible for the rider to preserve his equi- 
librium ; in rapid motion there is but little difficulty. 
Of course by the addition of a third wheel stability is 
immediately given, but at the same time friction—the 
great bugbear of the velocipedist—is increased. Both 
difficulties may be partially overcome by the substitu- 
tion, either in place of the driving or following wheel, 
of a wheel built upon the principle illustrated in the 
annexed sketch, i.¢., a single nave, but the spokes 
carrying two separate peripheries, about Sin. apart, 
more or less, according to the amount of stability 
required, Should the following wheel be thus con- 
structed, the axletree should be a fixed one running 
in brass bearings. In turning sharp corners the in- 
clination of the body should throw the machine upon 
the inside periphery alone. 

I also send you another method of using either the 
double or single wheel; but as it is an ex- 
pensive, and heavier contrivance than the 
other, it is not to be so much recom- 
mended, The accompanying drawing 
shows half the wheel in section. a, a, 
are collars upon }, the axletree ; by com- 
pressing these, which can be effected by 
the driver when at full speed, the spokes 
¢, c, advance towards each other until the 
two peripheries join and form one. It is 
then a single wheel. Separate a, a, and 
the peripheries recede and two whecls 
are formed; the spokes moving laterally 
in slots in the nave, bring themselves 
home against the ends of the slots, 
whilst by being abutted upon a proper 
curve at the bottom of the slot, their ends 
are kept always equidistant from the 
centre. 








Percival A. ForHERGILL, 
April, 1869. 





THE MARTINI-HENRY RIFLE, 

Srr,—Were I at this moment in London instead of Paris I 
should, in addition to my present acknowledgments of your fair- 
ness and impartiality in publishing my letter, place before you one 
of my new guns as a complete answer to your editorial remarks 
thereon; but as this is at present impossible I shall content myself 
with replying: (1), That I accept your disavowal of intentional 
injury to mein the same spirit and with the same frankness with 
which it is given. (2), That if the Committee have, as you state, 
placed my gun lowest on the list for rapidity, they have done me 
great injustice, and simply ignored their own trials of it by their 
own man, Private Crofts. I was present myself at the last trial by 
this man, and the figure he ohtained was twenty rounds in forty- 
five seconds, which is really the quickest, and not the slowest, gun 


when I think you will agree with me that the Committee have been 
too hasty in their rejection of the bolt system, 
Paris, March 31st, 1869. THos. WILSON. 
S1r,—With reference to your remarks on my letter respecting 
the above, which appeared in your issue‘of the 26th Mare 
quite correct that 1865 is the date of our English patent. I men- 





tioned the date of 1862 (that of our American patent) to stamp the | 


unquestionable originality of our invention, irrespective of patent 
rights. 

Your extract from the preamble of our patent is exact, Our 
claim is, however, in that document stated verbatim as follows :—- 
“ First, the method, substantially as described, of controlling the 
motions of the breech piece in a breech-loading fire-arm by com- 
bining the guard lever with such breech piece in the manner as 
herein specified.” 

The description referred to in this claim runs thus :—‘‘ The 
trigger-guard lever is arranged for operating the breech block as 
hereinafter described ; it has a long arm bent at its end intoa 
trigger-guard, and a short arm connecting it with the breech block, 
and at the angle it turns upon a fulcrum pin inserted through the 
lower part of theframe. The short arm of the guard lever is forked, 
so as toembrace the breech block, and the end of this arm enters into 
a long notch or slot, open at one end, cut into the lower side of the 
breech piece, It is obvious that as the guard lever is moved 
downwards the extremity of the short arm will describe the arc of 
the circle due to the length of that arm, and will, as it rides along 
the surface of the long notch, compel the breech block to turn 
upon the pin which passes through its rear end, thereby causing 
the forward end of the breech block to turn down, and so run over 
the rear end of the barrel, By bringing back the guard lever to 
the first position the end of the breech block which has been 
depressed will, by the movement of the end of the short 
arm over the same arc, in returning be made to rise and 
again close the end of the barrel. This method of operating the 
breech block possesses the advantage of a very small extent of 
movement on the part of the guard lever as compared with most 
breech loaders of this class,” 

These extracts speak clearly for themselves, and require no com- 
ment on my part. H. GIeLGuD. 

Agent for the Providence Tool Co.’s Armoury, 
Patentees of the Peabody rifle. 
London, April Ist, 1868. 





AIR-PUMPS, 

Srr,—Will you kindly give me space in your next issue to 
correct a slight error committed by me in my attempted solution, 
in your last week’s paper, of the above question. I based my 
calculation for ascertaining the increase of temperature due to 
such compression upon an assumed original temperature of 39 deg. 
Fah. I afterwards inadvertently used 12°387 cubic feet as the bulk 
of 11b. of air at that temperature, instead of 12563 cubic feet, 
which should have been used. This correction makes the weight 
of 10,000 cubic feet of air at 39 deg. Fah. =796 lb., instead of 
807 ‘29 lb., and the corrected ‘‘ horse-power” required as 1970°16, 
instead of 1998°'18, W. LInTERN. 

April 6th, 1869, 
THE CHANNEL CROSSING QUESTION—IS IT TO BE SUBMARINE 

TUNNELS AND RAILROADS, OR FLOATING STEAM FERRIES 

WITH DECK RAILS? 

S1r,—These questions are gradually but surely commanding serious 
attention, and it is to be hoped will be fairly and effectively 
arranged without unnecessary delay, if the desirable object is to be 
accomplished by one or both projects acting in unison for the 
public advantage, and leaving to the public to decide for them- 
selves which should have the preference of patronage—the tunnel 
as a permanent passage, or the ferries and harbours as temporary 
crossings—for as such, it must be admitted, they are, or will be, 
when one or both are recognised for uniting England with France 
and the continental nations, and establishing a continuous rail 
route through to India. 

The recent lecture—or address—so ably delivered by Mr. J. 8. 
Russell, F.R.S., Vice-President of the Institution of Naval Archi- 
tects, has given increased importance to the questions which are 
waiting solving and deciding. 

As one of the competitors for tannel submarine railroad com- 
munications from Folkestone to Grisnez, I trust I may be permitted, 
without egotism or partiality, to state that the tunnel will, if it is 
done well and properly, and at the same time economically and 
expeditiously, prove to be the favourite ; no gales nor stress of 
weather, tides nor shiftings of sands, will affect it, but night and 
day, and at all seasons, the tunnel passage will be made, and with- 
out sea sickness, which latter affliction or malady is inseparable from 
ferry packet steamers—varying, of course, with the rolling more or 
less of the steamers—be they large or smal], and which must, 
as admitted, be at times locked in harbours on both sides of the 
Channel, when it would be impossible to cross from shore to shore 
without wrecking. 

The tunnel railways I have proposed in triplet range for 
express, ordinary, and goods train services, distinct and separate, 
could and would be run through easily in from thirty-five to forty- 
five minutes, without inconvenience of shifting and removing 
carriages, luggage, goods, &c. &c., and coals or other commercial 
materials could be sent direct from the pits’ mouths or factories 
through the tunnel to Paris and on to India, as I have explained 
in wy letter in THE ENGINEER of March 19th, 1869, headed 
** London to Bombay.” 

It has been stated or imagined by those who cannot see ahead, 
that the tunnel would be objectionable to nervous passengers; but 
the tunnel, as I have arranged, for proper working would have far 
superior advantages to those obtainable in the Metropolitan 
Underground Railway, as the whole range of submarine tunnel 
is to be thoroughly lighted and ventilated throughout, with no 
smell of sulphur, nor sparks, nor smoke, by using compressed peat 
fuel in a new form, which will shortly be produced and practically 
tried, so as to prove the advantages of peat fuel properly prepared. 

It must not ior a moment be imagined that I am antagonistic or 

pposed to the st ferries, especially if well managed ; for, 
allowing for all possible expedition and best success in construct- 
ing the masonry tunnels, it would take six years to be in working 
trim; and in the interim it is necessary that the present miserable 
ts of ferry boats, so ably delineated by Mr. Ruasell, 











fired at the range. (3), That 1 quite agree with your esti 

of what a military gun should require, and further, that 
the ‘Wilson gun” is simpler, and requires as little look- 
ing after, and less care in its manipulation, than either 
the Snider or the Martini gun. Neither the Martini, my own, 
nor any other gun can be expected to act properly unless all their 
parts be correctly put together. A single omission will vitiate the 
action of a steam engine or a common gun-lock, and even a 
Martini action; and it would be absurd for me to maintain that 
my own gun is free from similar liability. But neither my arm 
nor the Martini action requires more care than the ordinary gun- 
lock, viz., properly putting and keeping together; and a single 
glance at either gun is sufficient to prove this to an unprejudiced 
mind. Lastly, you say, ‘‘ A gun should be so constructed as to be 
absolutely safe, even if the cartridge should explode before the 
breech is closed, and that the Martini fulfils this requirement.” 
Now, if you mean by this that the operator of a Martini gun 
would be safe against such an explosion you are greatly mistaken, 
for neither the Snider, the Henry, the Martini, my own, nor in 
fact any other breech-loader can be absolutely safe in this sense. 
The operator in front of such an explosion is sure to get at least 
a portion of the gas and cartridge-case against him, and it is im- 
possible to construct a gun (with an @pen brent} of any kind that 


sball be free from danger under the circumstances you have indi- 
cated ; and I contend that the Wilson gun is as little liable to 
accidents of this kind as the Martini, and just as free from danger 


occur, 
y, in conclusion, that on my return to London I 
shall be happy to lcave one of my rifles with you for inspection, 





arrang 
should be quickly superseded by steam ferries, that will afford 
safety, speed, cleanliness, and comfort to the passengers generally 
whenever it is wise or prudent to run the ferries across the 
Channel, which is admitted to be ‘as rough a passage as can be 
found anywhere around our coasts,” 

I sincerely hope and trust that ‘‘ Forward” will be the watch- 
word, with discretion and energy. Wa. Austin, 0.E. 

8, Culmore-terrace, Carlton-road, Old Kent-road, 

March 29th, 1869. 





INSTITUTION OF NAVAL ARCHITECTS. 

Smr,—I quite agree with the ‘‘Mr. T. Smith,” whose letter ap- 
peared in your impression of the 26th inst., as to the present in- 
efficient state of the above Institution. The management is placed 
in the hands of twenty members, who are called members of council, 
thirteen of whom are Admiralty officials, and but two or three of 
the remainder are not interested in Government work, The dis- 
cussions (so called) on the papers were a perfect farce. I am glad 
Mr. Smith condemns the alteration as regards membership which 
was passed at the late meetings. 

Then, again, why has not the Institution a professional secre- 
tary? I understand that neither the assistant secretary nor the 
honorary secretary are naval architects, * Surely there must be 
very bad management in the matter. 


It is, as your leading article states, a matter of the deepest regret 
berg eeertih ane Mg of should have been put forth; 
but it can only be attributed to want above mentioned. Still 


there was quite a sufficiency of matter for at least ten or twelve 


6 & | who wish to be inde 





fortnightly evening meetings similar to what are held at various 
societies in London, with proper time for the discussion and con- 
sideration of the subjects of the programme. You make a most 
excellent a of a working committee in lieu of the 
present effete Government il; and the bers and iat 
ndent of Admiralty subsidy and attachment 
should at once set about the appointment of such, Also, a much 
cheapier and handier publication of the papers and discussions 
should and could easily be made, 

I find, on reference, that ‘* Enquirer,” in your number for Sep- 
tember 4th, 1868, makes some very pertinent remarks; and in the 
following number the honorary secretary takes up rather feebly 
the cudgels on its behalf, and, no doubt, in a duly inspired manner, 
but which do not seem to have affected or even silenced “‘ Enquirer;” 
for he begins again on September 25th, and makes some propo- 
sitions and recommendations to the honorary secretary, but I do 
not see that the honorary secretary has even condescended to 
reply thereto. 

Again, on October 2nd, 1868, Mr. Mackrow adds his lament to 
the matter—besides he has a personal grievance, having read a 

aper and exhibited the most elaborate plans—and finds that the 
to of the Institution is to be afflicted with the used-up woodcuts 
of the ‘‘ organ of the Institution (?) the periodical that Mr. Smith 
has referred to as ‘‘ the great scientific organ ?” 

Two naval architects express, on October 9th, their doubt as to 
the accuracy of Mr. Mackrow’s statement, but perhaps they will 
have had their doubts ere this removed, Will they kindly let us 
know ? 

I venture to hope, Sir, you will ventilate this matter to a perfect 
and successful end. Not A MEMBER. 

London, March 31st, 1869. 








THE RADCLIFFE PROCESS, 

S1r,—My attention has been directed to a letter of Mr. Morgans, 
published in your columns on March 19th, in reference to the 
** Radcliffe process,” and objecting to the validity of my patent for 
want of novelty. 

Mr. Morgans’ statements are, no doubt, made in good faith; but 
the nature and bearing of facts are frequently greatly changed after 
a full investigation. I am, however, willing to assume for the 
purpose of argument that the “trials” and ‘* experiments” were 
made in the way and in the manner Mr. Morgans describes, and 
that puddled bars were made from puddled balls hammered toge- 
ther at Pontypool, and then sent from Pontypool to London to be 
piled, heated, and rolled into armour plates. Now under my 
process ‘armour plates” would be made direct from the puddling 
furnace and hammer without converting into bars and without 
intermediate cooling and piling. 

Mr. Morgans speaks of other ‘‘trials” and ‘‘ experiments” 
having been made. I, however, beg leave to say that I cannot agree 
with him when he comes to the conclusion that the “ trials” and 
‘*experiments” can be successfully raised as objections to the 
novelty of a subsequent patent for a valuable and practical 
invention. Jas, RADCLIFFE. 

Consett Hall, March 3ist, 1869, 





LONDON TO BOMBAY. 

Srm,—No doubé should the scheme of your correspondent, Mr. 
Austin, become un fait accompli, the journey would be much more 
like an ‘‘overland” route than those now existing—much time 
and mileage would be saved; but I am very far from being sanguine 
of doing thirty miles an hour through Turkey, Persia, or India, if 
that speed were touched in France, Germany, or Austria, It is 
all very well to give a certain distance aud divide that mileage by 
thirty -the rate of speed attainable at home—and then say the 
quotient is the number of hours the journey is to be performed in 
regularly and punctually, to the satisfaction of the Government, 
the post, and the public. What about wind and weather permit- 
ting, or in other words the contingent disadvantages of tropical 
heat, hot axles, wood burning, herds of. buffaloes on the line, 
monsoon rains, line washed away, some half dozen immense spans 
of a mile length iron bridge gone, and a tolerable share of native 
ignorance and unconquerable obstinacy? Ihave by me times of 
train working on lines in India which show a mean speed on one 
line of fourteen miles per hour, including stoppages, and of 
twenty miles per hour on another line. I believe that twenty 
could be maintained, but beyond that not profitably. That fre- 
quent trains, and at short intervals, will be run, it is of course 
impossible to suppose. What I conceive to do best for Indian 
lines—and probably this will suit Persia, Turkey, and the Conti- 
nent—are heavy loads andan uniform moderate speed not exceeding 
twenty miles per hour. Now the average between 14 and 20 is 
17, and 5500 miles divided by 17 gives us 323 hours, or 13 days 
11 hours, and not eight to nine days as at the rate of thirty 
miles, say fourteen days total. The mails have, I believe, come 
once from Bombay to London in seventeen days, vid Marseilles, I 
am not certain. But they might, perhaps, vié Suez Canal route. 
But to go from Cannon-street to the Fort, Bombay, in eight and 
three-quarter days will not be so easy to accomplish, for thirty 
miles an hour to be maintained the whole time through varying 
climates and under varying circumstances is a speed unknown 
in tropical countries. 

N.B,— Ahmedabad is 306 miles from Bombay. 

B. 8S. Fisuer, M.S.E., M.S.W.LE. 


Tredegar, Monmotth. 
THE SEWAGE DIFFICULTY, 

S1r,—I think the following useful particulars for local boards 
may be found to possess some value :— 

Scientific.—(1) The speed of water in pipes varies as the square 
root of the head, or height from which it falls. (2) The pressure 
of the atmosphere is 14} 1b. avoirdupois on the square inch. 
(3) The pressure of water at rest is, at a depth of 34ft., equal to 
that of the atmosphere; the pressure of air and water together at 
this depth is nearly 30 lb. per square inch, (4) The pressure of 
water at rest on any surface is proportionate to its depth and to the 
area of the surface. (5) Water dissolves various salts in various 
proportions, according to its pressure and temperature. These 
salts contain potassa, soda, lime, and magnesia, all of which are 
useful to vegetation. (6) Water dissolves many other substances, 
and particularly metallic oxides; these are mostly injurious to 
vegetation. (7) Vegetable matter is chiefly composed of oxygen, 
hydrogen, nitrogen, and carbon, with very small proportions of 
phosphorus, sulphur, &c. (8) ‘he fertilising elements in sewage 
consist chiefly of phosphorus and nitrogen ; the latter occurs some- 
times in the form of nitric acid, but more usually in that of 
ammonia or sal volatile. (9) Plants contain from 70 per cent. to 
90 per cent. of water, which is composed of oxygen and hydrogen 


gases. 

Disinfecting.—(1) It is very difficult to disinfect sewage or any 
other manure without damage to some of its fertilising elements, 
(2) Lime is a very good disinfector, but it destroys the fertilising 
properties of sewage, displacing the whole of the ammonia. 
(3) Earth does not completely disinfect sewage, but vegetation does 
this by decomposing its elements, and taking them up in various 
proportions according to the nature of the plants, soil, atmosphere, 
and climate. 

Utilising.—(1) Grass is the best crop for the immediate applica- 
tion of sewage, but this manure is very useful for other crops, and 
a proper rotation should be observed, so as to utilise all the elements 
of the sewage. (2) The best soil for utilising liquid sewage is a 
barren and porous soil. (3) Sewage irrigation has been tried on a 
large scale, and with very good results, at Edinburgh, Birmingham, 
Croydon, and Barking. (4) Sewage water should not be allowed to 
stagnate in meadows, nor, indeed, in any other place. 

Removal.—(1) Gravitation is not always the cheapest way of re- 
moving sewage. Very few towns are so placed that their sewage 
can be removed by gravitation; but pumping is not expensive for 
orc inary heights, (2) The cost of pumping water from a low to 
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a high level is proportionate to the height. (3) Water offers the 
oe ch t means of pendinn hay os filth in drains, or any 
solid. (In the Mexican mines large excavations are made very 
rapidly by bringing water into them, and allowing it to wash away 
the loose rocks. ) 

Engineering and Surveying.—(1) All districts to be drained or 
irrigated should be caretully surveyed before any new works are 
commenced. The plans of such districts should show all the old 
sewers, with the levels of interesting points; the level of the sur- 
face should be marked in black figures, and that of the drain or 
sewer in blue, All lands to be irrigated should be “contoured.” 
(2) The cost of surveying and levelling varies considerably; parish 
surveys, without levelling, are frequently paid at the rate of 2s, 
to 2s. 6d. per acre, but the prices may range between 1s. and 5s., 
and even more. (3) Town surveys are more expensive 
than those of the open country; on the contrary, the cost of level- 
ling towns is usually less than that of levelling fields, especially 
in rugged countries." No accurate level can Le taken but 
with the spirit level. (4) Engineers consulted on new sewage 
works should be supplied with complete plans of site and all 
other particulars, especially—Population, area of site, number of 
houses, newest and oldest drains, dimensions of principal existing 
drains, greatest fall of ditto, smallest fall of ditto, quantity of 
water supplied, particulars of manufactures in the localivy. (5) 
Surveys should not be done ina hurry. To survey and level a 
town of the importance of Birmingham (about 300,000 inhabitants) 
would cccupy a very good staff of surveyors during three months 
at least. Local boards should cause periodical surveys to be made 
at intervals of three, four, or five years, ‘6) Engineers’ projects, 
i.¢., drawings, specifications, and estims‘es, to be carefully pre- 
pared, require about as much time as the surveys. (7) Drains and 
sewers should have a fall of at least 1 in 2000. They should be set 
out as nearly as possible with a uni- 
form incline or fall; the upper por- 
tions of the drains should not be 
steeper than the lower, otherwise the 
outfall will be choked. (See sketches.) 
(8) All drains and sewers should be BAD 
as easy of access as possible;so should A #am—_, 
all water and gas pipes, valves, traps, 
sinks, and gulleys, so that leaks may 
be repaired conveniently, and pollu- 
tion be avoided, (9) All drains or coop 
sewers should be avsolutely imper- 4B 
vious. For moderate falls, that is to A 
say, in flat districts, the egg section 
is the best; when the declivity is 
considerable, the barrel-drain may be 
used. (10) A very good drain may be 
made of concrete, or more properly eae 7 
speaking, beton, the invert, or bottom, being made of glazed 
earthenware blocks. ‘The beton should be made of hydraulic 
lime or cement and sharp sand—no shingle—in proportions to 
be determined by the engineer. 

Authorities and Works of Reference.—The most reliable scientific 
authority on manures and agricultural chemistry is Professor 
Boussingault, of the French Academy, and author of the “‘Economie 
Rurale.” Baron Liebig is reputed on the Continent as an authority 
on physiology, but not on farming. Mr. Baldwin Latham, C.E., 
has had much experience of sewage irrigation at Croydon. A very 
useful little work—price 2s.—has been published recently by Mr. 
Cargill, C.E. There are good foreign works on manures, but none 
to my knowledge, on sewage utilisation. mo Ws 

London, April, 1869. : 





THE Ricut TaHInG.—It is rumoured that Mr. Childers is about 
to permit officers and men in her Majesty’s navy to wear beards 
and moustaches. We are very glad to hear it, shaving at sea is a 
senseless and inhuman rite. 

ADVERTISING.—Some one asked Lamartine whether he was not 
spending too much money in advertising his publications. ‘* No,” 
he is reported to have answered; “‘advertisements are absolutely 
necessary. Even divine worship needs advertising, otherwise what 
is the meaning of church bells?” 

THE INsTITUTION Or CivIL ENGInEERS.—At the meeting on 
Tuesday, the 6th inst., Mr, Charles Hutton Gregory, president, in 
the chair, ten candidates were balloted for, and declared to be duly 
elected, including one member, viz.:—Mr. William Adams, Loco- 
motive Superintendent of the North London Railway, Bow; and 
nine associates, viz., Mr. William Francis Badgley, Assistant-Sur- 
veyor, first grade, Topographical Survey of India; Mr. Arthur 
Carpmael, Southampton-buildings; Mr. William Hackney, b. Sc., 
Westminster; Mr. Francis Henry Hambleton, Baltimore, U.S.; 
Mr. Thomas Crump Hambling, Westminster; Mr. Charles Benja- 
min Knorpp, Acting Executive Engineer in the service of the 
Madras Irrigation and Canal Company; Mr. William Francis Law- 
rence, King’s Lynn; Lieutenant Richard Arthur Sargeaunt, R.E.; 
and Mr. George Frederic Verdon, C.B., Agent-General for Vic- 
toria, Australia. It was also announced that the Council, acting 
under the provisions of Section IV, of the Bye-Laws, had recently 
admitted as students of the Institution Messrs. Henry Carter, Wil- 
liam Alfred Dawson, and John Henry Richard King. 

PRESERVATION OF Meat.—It has been long ago demonstrated 
that the curing or salting of meat is not an efficient preservative 
against its becoming what is termed ‘*high,” or even undergoing 
partial putrefaction. Meat frequently becomes tainted while in 
the pickle, and generally during the first steeping. This is ob- 
viously due to the fact that the meat is slightly decomposed before 
the salt or pickle has time to penetrate into the pores, and, so to 
speak, ‘‘leaven the whole lump.” If, on the other hand, the meat 
be cooled down toa low temperature by artificial means without 
reaching the freezing point, the pores and vessels will become con- 
tracted, and may remain for almost any length of time without 
absorbing any appreciable quantity of the saline menstruum in 
which it is immersed. To successfully accomplish the result, it 
should be maintained in a mollified condition during the whole of 
the pickling process, and this has been effected by a new process 
patented by Messrs. Richardson and Watterman, of Boston. The 
meat while it is yet fresh killed is cut up in the ordinary manner, 
with the bones undisturbed, and packed loosely in a metallic 
vessel, which has a lid upon it, and is placed inside another vessel 
of wood. The annular space between them is filled with a re- 
frigerating mixture of ice and salt. From the interior of the iron 
vessel the air is extracted, At the same time, owing to the action 
of the frigorific mixture, the meat becomes thoroughly frozen from 
the surface to the centre. The effect of the congelation of the 
water, the serum, and the other liquids in the meat, in accordance 
with a well-known physical law, is to increase their volume and so 
distend the vessels containing them. .While they are in this con- 
dition the meat is withdrawn from the vessel and plunged at once 
into the saline solution. As a natural consequence, it commences 
to thaw, and in so doing absorbs the pickle until every portion of 
it becomes thoroughly saturated with it. The liquids resulting 
from the melting of the ice oceupy less space than the ice. itself, 
and this space is consequently filled’ with the pickle in which the 
meat is immersed. For the pickle the following. proportions are 
recommended, but they may vary to a certain amount:—To ten 





gallons of a saturated solution of salt water add half an ounce of 
saltpetre, together with an ounce and a-half of sugar. . After being | 
prepared in this manner the meat is packed in casks in the ordinary | 
way for transport. As an economical advantage, it may be stated | 
that the ice and salt used for the refrigerating menstruum can be 

subsequently utilised as the pickling solution. The actual and 

complete freezing of the meat, fish, or other substance acted | 
upon, and its subsequent thaw while in contact with the saline | 
or other antiseptic solution, are the distinguishing characteristics 
of this new plan of proceeding. ‘ 





THE SPECTRA OF THE STARS. 

Some few months ago descriptions of the apparatus used in 
spectrum analysis, and in the photographing of the spectra of the 
vapours of the metals, were published in these columns. Astro- 
nomy is another branch of science which has been much aided 
by the spectroscope, more especially in the work of learning more 
about the nature of the fixed stars. These self-luminous bodies 
are so far off that in the largest telescopes they appear as mere 
spots of light, no larger, apparently, than they were to the naked 
eye just before examination through the instrument. Beyond 
the two facts that the stars were seif-luminous, and were pro- 
bably somewhat like our own, but placed at an enormous distance 
from our planetary system, little was known till of late years 
about the fixed stars. A few years ago Mr. William Huggins, 
F.R.S., and Professor W. Allen Miller, V.P.R.S., began the 
work of examining the light of the stars with the spectroscope, 
at the observatory of the former gentleman at Tulse-hill, with 
highly successful results 

As these stars are all suns, more or less like our own, perhaps a 
summary of the spectroscopic facts established about the lumi- 
nary we know so well will help to make the subject clearer. 
The light of the sun, when examined through the spectroscope, 
gives a nearly continuous spectrum, that is to say, the colours 
from red through the green, blue, and indigo, to the violet, melt 
gradually into each other like the colours of the rainbow, without 
any very great break. Still, on close examination, a few black 
lines, as fine as a hair, may be seen here and there dividing the 
spectrum into distinct portions. Whenever upon the earth we 
examine the light coming from a white-hot ball of any solid 
substance, such for instance as lime or iron, its spectrum is found 
to be perfectly continuous, but if an absorbent vapour or gas be 
introduced between the white-hot ball and che spectroscope, some 
of the rays in the white light are absorbed, and the spectrum 
then is cut up here and there with fine vertical lines. No excep- 
tion to this rule is known. Hence it is concluded that our sun 
has a photosphere of hot solid particles, surrounded by 
a vaporous atmosphere. There are not only continuous spectra, 
as given by a white-hot mass, and interlined spectra, as given by 
a white-hot mass surrounded by an absorbent envelope of gas, 
but there are spectra consisting of a few bright lines only, with 
large black spaces between. ‘These spectra are produced only by 
ignited gases. Hence, upon bringing the spectroscope to bear 
upon the light coming from the stars and nebule, it became 
possible to tell whether their light-giving surface is gaseous or 
solid, and whether they are surrounded by a highly absorbent 
atmosphere. 

The light reaching the earth from the stars is small in quantity, 
and as much of it is again lost by reflection in passing through the 
spectroscopic apparatus, a large telescopic object glass is neces- 
sary, its use being solely to collect plenty of the light, and to 
bring it to a focal point for spectroscopic examination. This point 
of light is then lengthened into a fine line, so that it may cover 
the whole of the little slit of the spectroscope. The spectroscope 
itself has two prisms, instead of the single ones ordinarily used, 
the reason being that a single prism will not give sufficient diver- 
gence of the rays to establish with certainty the identity of 
some of the dark lines. In the ordinary spectroscope a longer 
spectrum is obtained by increasing the magnifying power of the 
eye-piece; but this plan is inapplicable in stellar research, because 
it would cause too much loss of light. Magnifying power would 
increase the size of the spectrum in breadth as well as in length; 
but a second prism increases the size of the spectrum in length 
only, so that in the former case the light is more diluted by being 
spread over a larger area. 

The apparatus used by Messrs. Miller and Huggins consists of 
an object-glass to bring the rays from the star to a focal point ; 
near the apex of the cone of rays a cylindrical lens is placed to 
widen the point of light into a line, which line falls between the 
jaws of the slit of the spectroscope. The spectroscope consists 
of two retracting prisms of 60 deg., and a small telescope. 
The light from the ignited terrestrial substance to be compared 
with the light from the star, is passed through the upper part 
of the slit, so is viewed through the same spectroscopic apparatus 
at the same time. 

The details of the apparatus are shown in Figs. 1 and 2. The 
cylindrical lens a, is plano-convex, an inch square, and of about 
fourteen inches focal length; it is mounted in an inner tube 6, 
sliding within the fixed tube c. The axial direction of the cylin- 
drical surface is placed at right angles to the slit d, and the dis- 
tance of the lens from the slit, within the converging pencils from 
the object-glass, gives the necessary breadth to the spectrum. 
In front of the slit d, and over one half of it, is the little right 
angled prism e, to reflect the light coming from the mirror /, 
through the slit. There are two holes in the brass tube c, one 
of them to permit the passage of iight from /, to e, and the other 
to give access to the milled head which regulates the width of 
the slit. Behind the slit the collimating lens g is placed at the 
distance of its focal length; its diameter is 0°6 inch, and its 
focal length 44 inches. The two flint glass prisms i, each have a 
refracting angle of 60 deg., and they are adjusted to the angle 
of minimum deviation for the ray D. A cover of brass 4, 
encloses this part of the apparatus to keep out dust. The little 
achromatic telescope 7, has an cbject-glass of 0°3 inch diameter, 
and 6°75 inches focal length. The telescope has an adjustment 
for level atm. The axis of the telescope can be lowered and 
raised, and the tube can also be rotated round the vertical axis of 
the support at n. At the focus of the object-glass are two wires 
fixed at an angle of 90 deg, These are viewed, together with the 
spectrum, by a positive eyepiece p, giving a magnifying power 
of 57 diameters. As the eyes of any two observers rarely 
possess the same focal distance, a spectacle glass was used by 
Messrs. Huggins and Miller to compensate for the difference, the 
glass being quickly slipped over the eyepiece. This is a better 
plan than that of re-adjusting the focus to suit the eye of each 
observer, because it saves so much time. The telescope is carried 
by a micrometer screw qg, and the centre of motion about which 
it is carried is placed approximately at the point of intersection 
of the red and violet pencils from the last prism ; consequently 
it falls within the last face of the prism nearest the small tele- 
scope. All the pencils, therefore, fall nearly centrically upon the 
small object-glass. The micrometer screw has tifty threads to the 
inch, and each revolution is read to the hundredth part, by the 
divisions engraved upon the head. This gives a scale of about 
1800 parts between the lines A and H of the spectrum. The 
eye lens s, is for reading the divisions of the micrometer screw. 

The mirror f, receives the light to be compared with that of 
the star spectrum, and reflects it upon the little prism e, which 
in its turn reflects it through the slit of the spectroscope. This 
light was obtained usually by means of sparks from an induc- 
tion coil, taken between two pieces of the metal whosespectrum was 
selected for comparison. The spark was obtained from an induc- 
tion coil with tinfoil condenser, excited by a four-cells Smee’s 
battery. By these means the spectrum of a star and of a metal 
could be seen one above the other, apparently touching each 
other at their edges, so that the coincidence of lines in each could 
be accurately determined. 





Fig. 3 is a perspective view of the star-spectroscope, without 
the reflecting mirror for the induction spark. In this cut A 
is the cylindrical lens, B the little reflecting prism covering the 
upper half of the slit,C C, are the two prisms, and D the 
telescope. 

With the apparatus just described, Messrs. Huggins and 
Miller examined many of the fixed stars. They mapped 
about 80 lines in the spectrum of the light from Aldebaran, 
and ascertained that the atmosphere of this star contains 
sodium, magnesium, hydrogen, bismuth, tellurium, anti- 
mony, and mercury, besides other substances, some of which 
may not be known on this earth. The star Beta Pegasi contains 
sodium, magnesium, and perhaps barium. Sirius contains sodium 
magnesium, iron, and hydrogen. Alpha Lyre, sodium, magne- 
sium, and iron. /Polluz, sodium, magnesium, and iron. 
About sixty other stars have been examined, and all 
seem to have sume chemical element known on earth. 
Betelgeuzx and Beta Pegasi contain no hydrogen, and if the planets 
by which they may be assumed to be surrounded also contain no 
hydrogen, they must be without water. The absence of the 
hydrogen lines in these two cases proves that vapour of water in 
our atmosphere is not the cause of these lines being so often seen 
when examining the light from the stars. All the stars in plan of 
structure resemble our sun in that their light comes from white 
hot matter, and then passes through an absorbing atiavsphere. 
Only the brightest of the stars have been spectroscopicaliy 
examined as yet, because the light from the others is so feeble 
that a very large reflector or object-glass must be used to collect 
rays enough to give reliable results. 

Stars vary much in colour, especially in the telescope. 
Very bright white stars show faint absorption bands, and usually 
have the hydrogen lines strongly marked. The brighter of the 
two stars forming Alpha Herculis is orange in colour, and in the 
spectroscope it shows, as might be expected, very many dark 
bands in the blue and violet end of the spectrum, but few in the 
red, orange, and yellow. In blue stars the dark lines are more 
numerous in the yellow and red end of the spectrum. 

Variable stars show more lines at one time than at another, 
but many years must pass away before the variations in their 
spectra at different times can be mapped and compared. Our 
own sun, for instance, is to a slight extent a variable star, owing 
to a difference in the sizes of its spots at dfferent times. Its 
period of variation from one maximum to another is about eleven 
years. Temporary stars sometimes blaze out suddenly in tl 
heavens, and then disappear or fall off in brilliancy. On the 
of May, 1866, a star of the second magnitude burst out in the 
constellation of the Northern Crown, and was examined with the 
apparatus just described on the 16th of the same month, 
when it had not fallen much below the third magnitud It 
gave two distinct spectra, one consisting of two very bri 
lines, and the other being continuous, The latter sp 
crowded with dark lines, proviag the pr 
absorptive atmosphere. But the four bi 
been caused by luminous gases, one of whic h 
gen. It appears as if the star were by some means suddenly 
supplied with a vast volume of hydrogen, and became enveloped 
for many days in a vast atmosphere of the burning gas. Perhaps 
if our earth fell into the sun it would cause a similar conflag 
tion, because steam can be decomposed into its consti y 
elements by the action of a very intense white heat, like that 
required to melt platinum. 

Other discoveries by Mr. Huggins, and a pic rio 
of his celebrated observatory with all its apparatus will be found 
in another column. 

On the next page we give an engraving of the interior of the 
observatory. The principal instrument is a refractor of Sin. aper- 
ture and 10ft. focal length, mounted equatorially. The whole of 
the mounting, which is very complete, with a very smovth-going 
clock motion, large circles divided on silver, and methods for 
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accurately adjusting the instrument on a star, was made for Mr. 
Huggins by Messrs. Cooke and Sons, of York. The tube and 
object-glass are the work of the celebrated American optician, 


Alvan Clark. The object-glass is one of remarkable excellence. 
On suitable nights a power of 1000 may be applied with advan- 
tage to the telescope. It is furnished with a large battery of 
eye-pieces and micrometers, Attached to the eye-end is seen the 
star spectroscope, contrived by Mr. Huggins, and already de- 
scribed. On a suitable table in front is a large induction coil, 
containing fifteen miles of fine wire; this is usually used in con- 
nection with two Leyden jars. This coil is excited by a ft f 
bichromate of potash battery, contrived by Mr. Hu 
made for him by Mr. Ladd. Wi 
star spectroscope, where the fr: 1eta 
taining gases, are subjected to the spark, and furnish the sour 
of terrestrial light for comparison with the stars. A b 
piece is attached to the observing chair, by which the circuit 
can be completed or broken without the observer removing his 
eye from the telescope. The observing chair, a very convenie! 
one, which en vbles the observer to sit any height, or to recline 
at any angle, was contrived by the late Rev. W. R. Dawes, 
F.R.S., and was constructed under his superintendence. Be- 
yond the telescope is seen the transit-circle, with a telescope 
of 3gin. aperture. This instrument has been employed only for 
the regulation of the astronomical clock (Arnold), which is seen 
at the back of the observatory. 

The observatory consists of a building raised on iron columns, 
and having direct communication with one of the upper rooms 
of the house. The instruments stand on massive columns of 
cemented brickwork, which pass through the floor of t 
vatory, 80 as not to be affected by any vibration of the bu lding. 
The roof rotates on cannon balls, and a shutter opens in a con- 
venient way. 

The observatory was erected in 1855, | 
years contained a smaller telescope. The object which Mr. Hug- 
gins had always proposed to himself was the applicationof physics 
to astronumy; and when the remarkable method of prismatic 
analysis was founded by Kirchoff, Mr. Huggins immediately per- 
ceived the suitableness of this mode of re 1 for the heavenly 
bodies, and has since devoted himself in a great measure to the 
analysis by the prism of the different orders of the heavenly 
bodies. He has, however, made careful drawings of the ap- 
pearance of Jupiter, Saturn, and Mars, and observations on the 
granules of the solar surface, on the lunar crater, Linné, and 
other objects. 

He has also not overlooked the invisible waves of force at 
both ends of the visible spectrum; for, in addition to his ob- 
servations on the heat-waves, some years since he obtained 
photographs of the spectra of some of the stars. We believe 
it is his intention to make further researches on the invisible 
waves of force beyond the violet and below the red. 
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Socrety oF Ewncinrrns, — At the ordinary ineeting of the 
Society of Engineers, held on the 5th inst., Mr. F. W. Bryant, 
president, in the chair, a paper was read “On the Methods 
Employed in the Determination of the Commercial Value and 





Purity of Coal Gas,” by Mr. F. W. Hartley. 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. iy eget ng ane la ee 
.—Messrs. A. ASHER inter den 
VIENNA.—Messrs. GEROLD and Co., Booksellers, 


LEIPSIC.—Atrnows Din, Bookalier. - 
MADRID Does ae — —y Proprietor of the 
Gaceta Industrial,” Preciados 49 y 51. 


; PUBLISHER’S NOTICE. 

There is reason to believe that the weekly sale of Tux 
ENGINEER ts actually more than double that of the re- 
maining engineering journals combined. Of the influential 

er, OF QUALITY, of tts circulation, advertisers them- 
selves possess conclusive and satisfactory evidence, 
“,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIx O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O’CLOCK ON FRIDAY. 














pene TO CORRESPONDENTS. 
«” We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 
= C.—It f not unlikely. ™ 
ONSTANT READER.—No address sent. Letter destroyed. 
T. 8. (China Grass Yarn).—A letter lies at our office for this correspondent, 
as OF OUR Suspscripers. — Bor “On Heat.” Peclet's “* Traité de 


C A 

C. T. (Anglesea-hill),—Gi “On the Constructi wad ’ 

veri rong lynn uction of Cranes,” Weale’s 
- H. N. (Chalcot-terrace).—Send drawing of slide. 

4 “ pad our power to meet your onion v ome eee eee 
- B.—Make your cylinders each 6hin. diameter ; less will not do; but i 
can make them half an inch larger so much the better. 7 

Aw Oxp SusscrisER.—As you have not complied with our rules and sent 

ur name and address we have put your letter in our waste-paper basket. 
-N.—If you look again at your sketch you will sce that the arrangement, 
though ingenious, would not work, because the exhaust port will be closed 

r "a as oo as the piston begins to move, 

. B. (Brig ).—There have been many patents for portable fire-escapes. 
You may find out exactly by referring to the Patent-office publication ot 
the Town Hall in your town. You will then be able to examine each 

- a for. pou. 

« H. B.—The idea is ingenious, and capable, perhaps, of being worked out. 
= mee ro pete it would not work, because Semvesteien is made for 
arying distances between the carriages ; nor would th 

ut on ‘or a long train. ned dispaplerte pn 
- W.—The advantage gained by the use of the steam jacket is, that although 
condensation is transferred to it from the cylinder, the amount pec wo 
pte - rw — greatly reduced, for reasons which we have not space 

ain here. See our i i 
pad vernon impressions for March \0th and 17th, page 145, 

C. C. (Ventnor).—The lathe may cost you any sum from £3 to £100, accord- 
ing to finish. Address a note to Messrs. Kennan, Fishamble-street, 
Dublin. They are perhaps the best makers of small lathes in the kingdom. 
Smith, of Holborn, 1s., cheap and good ; Murray *‘ On the Marine Engine,” 
Weale’s series. There is no good and cheap work on the locomotive. You 
will find much useful information in Bourne’s ‘‘ Handbook of the Steam 
Engine.” Messrs. Spon, of Charing Cross, will supply you with either. 

G, B.— You should divide the diagram into ten equal parts. Youhave done 
wrong in dividing the result of the four upper figures by 5; you should 
have used 8, because nearly one-half the stroke is made with negative pres- 
ave which you do not allow for. The average pressure above the line is 

3 = 3§ 1b., not 5°8 lb. If youare still at a loss, write again. 





MEETINGS NEXT WEEK. 

_ THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 13th, at eight 
o'clock p.m.: “ Experiments on the Standards of Comparison employed for 
—s eens Power of Coal Gas,” by Mr. Thomas Nesham Kirk- 

, . inst. U.F. 
ROYAL UNITED SERVICE INSTITUTION.—Evening meeting, Wednesda 
April 14th : “ The North-west Frontier of India,” b ‘ e 
Bengt Civ RSanien ndia,” by George Campbell, Esq., 


THE ENGINEER can be had, by order, from any newsagent in town or country and 
at the various stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in i— 











— DEATH. 
n the 4th April, at 1, Fonthill-villas, Tollington Park, Roprat M 
Esq., late Generai Manager of the Great rag Railway, aged 54. —" 
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THE NEW TURRET SHIPS. 

TE House of Commons decided on Friday night, by a 
majority of seventy-six votes, that England wanted three 
new men-of-war; and that the best form which these men- 
of-war could assume was that of turret ships, each 4400 
tons burden, 285ft. long, drawing 25ft. 9in. forward, and 
26ft. Gin. aft, propelled by twin screw engines, nominally 
of 800-horse power, and carrying 1750 tons of coal, 
assumed to be sufficient for ten days’ consumption at 
twelve and a-half knots--the maximum oe to be 
attained—eighteen days’ consumption at ten knots, and 
twenty-five to thirty days’ consumption “at a low rate of 
. sm a slightly indefinite parliamentary phrase. The 
ships are to have no masts, and will each carry two turrets, 
and two twenty-five ton guns mounted in each turret. 
The freeboard of those vessels is to be 43ft. only. The bases 
of the turrets are to be protected by a heavily armoured 
breastwork, 7ft. high. The guns will be raised above the 
water 13ft. 2in., and will fire over the breastwork. In 
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order to give our readers a better idea than can be conveyed 
Fa pen alone of these ships, we have called in the aid of 

e pencil. The annexed sketches pretend to be nothing 
more than sketches, but they will suffice to show what 








these three ships of the future will be like, as far at least 


as principle is concern 
Forty-six members of the House of Commons decided 
that whether England did or did not want three new shi 

it was certain that she did not want three ships of the kin 








proposed; and it is noteworthy that among these forty-six 


may be found the names of many g not only a 
complete knowledge of, but an intimate practical acquaint- 
ance with, the merits and demerits of most of the ships of 


war at present in our possession. Numbers were in Mr. 
Childers’ favour, but we think that influence and knowledge 
were alike against him; and we cannot resist the conclusion 
that, upon the whole, the minority who voted against the 
construction of the pas turret ships were right, and 
the majority who voted with Mr. Childers were wrong. 

It forms no part of our purpose to consider here whether 
we do or do not want more ships. It cannot, we think, be 
doubted that we do. But it falls jially within our 
province as technical journalists to consider whether the 
= sed turret ships are or are not the best ships that can 

uilt for the money proposed to be spent upon them. 
The first point that claims attention is the lowness of free- 
board adopted by the Chief Constructor. How far can a 
ship, with her principal deck raised but 4ft. 6in. above the 
level of the water, be regarded asa seagoing ship? We 
are told that shipbuilders really have no choice in the matter; 
that ships of moderate size cannot carry coal enough for a 
reasonably long cruise, high topsides, and armour heavy 
enough to resist the unreasonably big guns which England’s 

ible enemies persist in trying to make, notwithstand- 
Ing numerous failures and repeated remonstrances, all 
at the same time. Some sacrifice must be offered 
on the altar of expediency. Therefore Mr. Reed 
burns, not ships, but designs for ships, with topsides, 
and sacrificing freeboard, he retains guns, armour, and 
coal, It is not certain whether Mr. Reed is very right or 
very wrong in doing thus; and it is just because it is not 
certain that we deprecate the outlay of a very large sum of 
money indeed on ships which are absolutely experimental 
in every respect. The construction of one seagoing monitor 
is justitiable ; the construction of three is not. 

It will of course be said that the proposed ships are not 
in the strict sense of the word experimental at all, inas- 
much as the American navy has already included several 
monitors. Mr. Childers used this argument in the House, 
and drew from Mr. Corry a reply which went far to ex- 
haust all the arguments which have been brought against 
the monitor system. But Mr. Corry did not avail him- 
self of the true answer to Mr. Childers, which is, that in 
the first place the proposed turret ships differ in many im- 
portant respects from the American monitors; and se- 
condly, that the American monitor has been pronourced 
a failure in the country of its birth, and that in all proba- 
bility no more of them will ever be built, except those of 
moderate dimensions for coast defence. The none 
turret ships differ so much indeed from all that has gone 
before them that the Government cannot place a finger on 
a single fact and say “ This fact justifies us in building the 
ships we propose.” On the other hand, an immense num- 
ber of facts and opinions can be adduced to show that in 
dealing with turret ships of small freeboard, we caunot be 
too cautious as a nation. The Monadnock and the Mian- 
tonomoh have both encountered the perils of an ocean 
voyage; but both have been convoyed, and both were of 
necessity battened down in the most moderate seas. It is 
urged against the high broadside ship, that she rolls so 
excessively that in a breeze she cannot fight her guns. The 
Achilles goes far to prove that the defect is avoidable to a 
a extent. But is it certain that be the defects of the 

roadside ship what they may in this respect, the monitor 
really gets rid of them? Can it be shown that a monitor 
has ever worked her guns in a sea which would prevent 
the Bellerophon from using hers? We think not. We 
will even go so far as to say that no monitor has ever yet 
fired a shot in a sea which would make the Bellerophon 
roll 10 deg. Why ships of low freeboard cannot use their 
guns in a moderate gale is that if they open any aperture 
leading to the space below decks they run the risk of being 
swamped. All experience goes to show that ships with 
low freeboard are not suitable for ocean warfare. The 
Scorpion and the Wyvern are both failures. The former 
ship, at the Dover review, rolled over 30 deg.; how much 
over-we do not know, for the pendulum on 
would register no more. The Research, a far higher 
ship than either, was scarcely safe till she had a 
spar deck put upon her. Many other examples of 
the truth of this statement will suggest themselves to our 
naval readers. Mr. Reed admits the difficulty, and gets 
over it by raising his guns far above the level of the moni- 
tor deck. His ship thus treated becomes a broadside vessel 
with the armour carried in board in the shape of a breast- 
work, and the guns mounted in turrets instead of a 
box battery. Thus we still have the box so dear to 
Mr. Reed, but the box is narrower than the ship, 
instead of being the same width; and the guns fire 
over ita edges, instead of through its sides. We consider this 
arrangement, so far, as being very good; but that in no 
way removes the design from the regions of experiment; 
and it would be absurd to assume that because monitors of 
the American type are y, our new turret ships, with 
a much higher centre of gravity, and a totally different dis- 
position of weights, shall also be perfectly steady in a sea- 
way. It also remains to be seen whether seagoing ships 
can be trusted at sea without masts and sails; but on this 
point we shall not dwell just now. We have said sufficient, 
we think, to show—First, that the only ents which can 
be adduced to justify theconstruction of the proposed vessels 
at all must be sought in the American navy; in the second 
place, that we have learned nothi America orany other 
nation as to the powers by monitors of fighting 


their | in a sea-way; and, thirdly, that even if we had, 
the difference between the pro turret ships and any 
monitors yet constructed is so great that very little can be 
soodinted chout the first from ience with the second; 
that, therefore, lastly, the proposed ships will be merely ex- 
perimental. But this much admitted, it follows, we think, 
as a natural consequence, that the experiment should be 
carried out on as moderate a scale as may be found sufii- 
cient for trying the principles involved fully and fairly; and 
to this end it would suffice to build one ship instead of 
three. To build one is good policy; to build two is a mis- 
take; but to build three is a political crime. It is a direct 
sin against economy. 

We now come to cousider the proposed ship from a new 
point of view, even more important than that from which 
we have already regarded it. We have shown what ex- 

rience does not teach us about these ships of the future. 
5 caneies to be seen what experience does teach us. And 
the lesson admits of being very briefly stated. It is simply 
that the proposed ships will be practically uninhabitable. 
Ventilation must be secured when at sea by use of fans, 
The unfortunate crew will know nothing of the breezy 
deck so dear to every sailor. The boatswain will never 
pipe fall hands on deck, for all hands could not find 
standing room on the platform between the turrets, At 
least sixteen hours out of the twenty-four will be passed 
below by every man on board—that is to say, in lamp- 
light, or something very little better. On tropical stations 
the vessels an be absolutely uninhabitable, and yet 
they are specially designed to remain as much as thirty 
days at sea without going into harbour once. Heaven 
help the crew told off in the new craft for blockade duty! 
Mr. Childers, of course, cited the Miantonomoh and 
Monadnock as a proof that monitors were healthy, and, 
upon the whole, pleasant places of abode; but Mr. Corry 
scattered his arguments to the wind. He quoted a letter 
which he had received from one of the ablest captains in 
the navy, which letter we reproduce here :— 

I went on board the Miantonomoh shortly after her arrival at 
Spvithead from America. I never saw such a wretched, pale, 
listless set of officers and men. They seemed to have no ‘‘go” 
left in them, and crawled about the decks in a state of debility, 
one and all. I was shocked and i ly struck by their inactive 
appearance, which remained vividly impressed on my mind's eye. 
More than one officer declared he would not for any consideration, 
of his own free will, go through the same experience gained by his 
vofuge across the Atlantic. The vessel was compared to a dungeon 
under water filled with a stifling atmosphere by a steam engine; 
the crew had no place to go to in bad weather, all the openings 
being battened down in a very light breeze, and the foremost 
cowls, which were very high, and through which the engines and 
fans on the lower deck drew the fresh air, were turned aft to keep 
the water out, so that for days and nights the crew were kept 
below living upon and breathing over and over again their own 
breath. After a resuscitation on English beef-fétes and dinners, 
the Viantonomoh had her character and capabilities changed in a 
wonderful way with the returning health and spirits of those on 
board. She was called a good sea boat, could fight her guns during 
heavy weather (they never having been cast loose at sea), She 
was a model of comfort and security, as the turrets afforded fresh 
air and a promenade. I sincerely trust we shall not waste money 
on any costly turret vessel until the capabilities of the Monarch 
and the Captain have been shown. 

This, added Mr. Corry, “was a good illustration of the 
value to be attached to the assertion that it had already 
been proved that low freeboard turret ships were fit for 
cruising vessels at sea on the strength of the fact that the 
Miantonomoh crossed the Atlantic and the Monadnock 
rounded Cape Horn.” When we went on board the Mian- 
tonomoh at Chatham we found her ’tween decks close, 
dark, and disagreeable to a degree, although all the hatch- 
ways were open, and such of the officers as we spoke to on 
the subject contented themselves by saying that on the 
whole they did very well, and found it not unpleasant on 
the bridge. As to their comfort below they manifested a 
discreet silence. 

Now the proposed turret ships will not be one atom 
more habitable than the worst of the American monitors. 
They are called “improved monitors,” but the improvement 
solely refers to the additional facilities afforded for work- 
ing the guns, and not at all to the lodging of the crew; and 
the vexatious part of the matter is, that if Mr. Reed had 
seen fit he might have rendered these ships comparativel y 
comfortable, well ventilated, and commodious vessels, 
habitable in any part of the globe. To do this it is only 
necessary to carry up light iron sides to a level with the 
top of the breastwork, and to roof in the inclosed space 
with a suitable hurricane deck. A glance at the cross 
sectional sketch will illustrate our meaning. The dotted 
lines at each side of the turret show the deck and sides, 
the inclosed spaces, A A, the accommodation obtained for 
berthing the crew. In action these sides would be 
pierced freely, but as no one would be inside them this 
would matter very little indeed. 

Taken as a whole the proposed ships possess some excel- 
lent points and several bad ones, As fighting ships in 
moderate weather they will be excessively valuable ; as 
ships to live in they will be simply detestable at all times. 
It is more than probable that they will never attain a 
greater speed than eleven and a-half knots at sea, and it is 
questionable whether they will be reasonably safe in rough 
weather, Their greatest defect is that they will be un- 

pular with men and officers alike. Mr. Childers had 
ittle to say in their favour, and but for his threat of 
shutting up more dockyards and sending more men adrift, 
it is more than probable that the vote for their construction 
would not have been passed at all. In passing it, the 
House of Commons tacitly admitted that it is impossible to 
combine t power of offence and defence, and healthy, 
caulestable quarters for a crew in the same vessel—a point 
on which we are at issue with our legislators. 


MID-CHANNEL TELEGRAPHS. 


Tue title with which we have headed this article may at 
first sight appear strange, and the following observations 
will probably be passed over by several of our readers with 
a shrug of the shoulders and an inward thought of 
“ What next, I wonder?” The seheme of esta- 
blishing mid-Channel telegraphs is, however, no chimerical 








suggestion, although it would seem to imply that the 
general mistrust of the public in engineering operations on 
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shore has driven certain members of the profession to try 
their luck at sea. So far as the present project is concerned 
we wish them every success, being fully convinced of the 
great and general advantages which a fair development of 
such an undertaking must confer upon mankind, socially 
as well as commercially. 

It is impossible fully to realise, in anticipation, to what 
an extent the establishment of floating mid-Channel tele- 
graph stations would assist in the advancement of our 
commerce and the development of our commercial relations 
with other countries. There can, however, be no doubt 
that by this meansa serious want, and one which has been 
long felt, will be, in some measure at least, supplied. It 
is, of course, impossible to place those at sea in a position 
to communicate at pleasure with home, but that is no 
reason why such means of communication should not be 
— out some fifty or sixty miles in advance of the 

undaries of our coast. Nowhere would such out-stations 
be of more service than in the English and Irish Channels, 
upon which a constant interchange of commerce is being 
carried on between all nations. Taking the Scilly Isles as 
a post of observation, from thence may hourly be seen the 
flags of all nations, passing to and fro between the British 
and other northern parts of Europe and the rest of the 
world ; and it is in the vicinity of these islands that not 
only the greatest delays to commerce are experienced, but 
also the most imminent dangers to navigation, which is 
forcibly illustrated by the following facts. 

Thousands of vessels call every year at Cork, Falmouth, 
and the other southern ports for orders, They are, as is 
well known, often delayed for days, and even weeks, by foul 
or baffling winds, before they can make those ports of call. 
Very frequently also, when their orders are at last received, 
they have to put back and make for other ports, which they 
might have reached with ease, in the first instance, from 
the chops of the Channel, could they then ani there have 
obtained the requisite instructions, Several prominent 
evils arise from this cause of delay, such as loss from fluctu- 
ation of markets, wear and tear of material, extra time of 
voyage, cost of wages, extra consumption of sea stock, risk 
to, and often increase of, insurance, and not unfrequently 
shipwreck, attended with loss of life. 

Numerous vessels bound direct are annually delayed, 
crippled, or lost in the same vicinity for want of coals, 
cordage, lights, provisions, stores, or towage assistance, 
more or less to the loss of the owners, merchants, and 
underwriters. Derelicts with rich cargoes may frequently 
be seen after a gale washed about at the mercy of the 
winds and sea, tiJl sunk or dashed to pieces on the rocks. 
Passengers having pressing business are, at —_—- unable 
to land at the nearest port. Owners, underwriters, and 
others, are ignorant of the important fact that the vessels 
in which they are interested have either made the English 
coast inwards, or cleared its dangers outwards, until their 
— or unless reported by some passing vessel or pilot- 

oat. 

To meet these requirements it is proposed to establish, 
in the fair way of shipping, floating telegraph and store 
vessels, It is proposed, first of all, to moor a floating tele- 
graph and store vessel in the chops of the Channel, between 
Scilly and Ushant, to be followed by others at the southern 
entrance of the St. George’s Channel, off the southern and 
northern coasts of Ireland, and eventually in other spots, 
as necessity may arise—submarine telegraph cables to 
be laid communicating between the said vessels and 
the points of land nearest to them, and thence with 
the whole telegraphic network of the United King- 
dom and the world; powerful steamers for the con- 
veyance of mails, passengers, &c., to be fitted and supplied 
with the necessary means and appliances for towage, 
salvage, and telegraph cable repairs; and store depots made 
on shore, with which to furnish such vessels as may require 
them with stores of all kinds, It is proposed that the 
telegraph floating vessels should be built of wood, in water- 
tight compartments, of about 200 tons burden, and fitted 
with two masts. The moorings are to consist of a mush- 
room anchor, of about 45 cwt., with about 100 fathoms of 
the patent proved short-linked 13-in. iron chain, bent on 
to about 250 fathoms of 14-in. “coir” cable, the latter 
being for veering out in heavy weather, on account of its 
light specific gravity and great tensile strength. This 
combination would relieve the downward drag upon the 
ship’s bows, which an iron chain of the size requisite would 
entail. The steamers are to be built of iron, of about 
500 tons, and propelled by paddles, having two engines of 
110-horse power each, and boilers of $-in. plate. 

Any objections which might at first sight appear to the 
proposal for mooring the floating telegraph stations in the 
situations suggested, will be dissipated by reference to the 
report of the royal commission on lights, buoys, and 
beacons of 1861, which clearly proves that there is no 
difficulty in mooring vessels safely in the positions indi- 
cated above, nor any danger to be apprehended from their 
being so moored, In that report it is stated, “ The evidence 
which the commissioners have obtained from the masters 
of light-vessels goes to prove that the most exposed situa- 
tions are not necessarily the most dangerous or di 
able.” Again, “The masters of the Seven Stones, and 
the Conigbeg light-vessels, agreed in saying that the long 
sea and great length of chain required to anchor in deep 
water, made their stations, which are the most exposed in 
the kingdom, easier to ride in than stations where the sea 
is shorter, the water shallower, and the current stronger, 
&e.” Other passages might also be quoted, all tending to 
prove the same thing. From statistics which have been 
collected for the purpose, it a that there are nearly 
39,000 vessels belonging to the United Kingdom and the 
colonies, repremunted by an equal number of managing 
owners. On tlie average of the last few years about 6500 
vessels annually put into Cork and Falmouth for orders 
and refuge; and no less than 14,950 vessels, on an average, 
annually arrive in the port of Liverpool. When to this is 
added the large number which put into the other southern 
ports for orders and refuge, some idea may be arrived at 
of the immense utility of such telegraph stations as it is 
how proposed to 
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LOCOMOTIVES FOR LONG RUNS. 

TuE proposition embodied in the following passage is 
universally accepted by railway men as true:— When consi- 
derable distances have to be traversed in the shortest pos- 
sible time with the least possible expenditure of power it 
is necessary that the p of the train should be con- 
tinuous over the entire distance. In other words, express 
trains between important centres must be “through” trains 
in order that they may be worked with the greatest eco- 
nomy at the highest speed. The conditions thus stated 
are not even now invariably easy of fulfilment; and until 
the invention of the water trough and scoop by Mr. Rams- 
bottom, they probably could not have been fulfilled at all. 
At this time it is certain that the advantages to be derived 
from long, continuous runs are not fully realised; and it is 
more than probable that important changes in the method 
of working the express traflic of the United Kingdom will 
be introduced before many years have elapsed. The Lon- 
don and North-Western Railway Company were among 
the first to perceive the advantages to be gained by tra- 
versing distances of seventy or eighty miles without a stop; 
and Mr. Ramsbottom placed at the disposal of his directors 
the means of traversing even greater distances without in- 
terruption. The full advantage of the water trough sys- 
tem was not taken, however, until the completion of the 
great Runcorn bridge; and the novel announcement that 
Liverpool is to be placed within four hours of London by 
express train was reserved for 1869. Liverpool is in round 
numbers 200 miles from London, vid Runcorn, and in order 
that it may be reached at 4 p.m. by a train leaving Euston 
at 12 noon, it is necessary that an average speed of fifty 
miles per hour should be maintained the whole way. To 
accomplish such a feat will be no mean achievement; its 
regular daily performance will be a novelty in railway en- 
gineering, owl 3 it is worth while to consider what has 
to be done, and by what manner of engines the work 
can be best performed. According to the proposition 
contained in the opening sentences of this article, 
the run from London to Liverpool must be continuous. If 
the engine is to be supplied in the ordinary way from a 
water-crane, at least three stoppages would be necessary 
to replenish the tender tank. Each of these stoppages 
at. 5 consume at least three minutes during which the 
train would be standing; while an equal space of time 
would be expended in the retardation and acceleration 
of the train, coming into and going out of the station. 
During the period thus occupied, however, the train would 
make some progress. We shall not be far wrong if we 
regard each stoppage as equivalent to a loss of five miles 
within the hour. That is to say, if, without stopping, the 
train made fifty miles within the hour—with a stop, it 
would make but forty-five miles. If the new Liverpool 
express therefore stopped three times on its route, all the 
advantage derived from the construction of the Runcorn 
bridge would be more than neutralised. In other words, 
a train running by the old route directly into Liverpool 
without a stop would beat, by some minutes, a train run- 
ning by the shorter route, and stopping three times. 
Whether an engine shall stop or not obviously depends on 
two things: first, its powers of carrying or taking in 
water and coal; and, secondly, its capacity for continuous 
exertion without examination or adjustment of parts. The 
largest tenders yet made hold little more than 2000 gallons 
of water, while, with their frames and wheels, they re- 
present each a load of over twenty-two tons. But the 
supply of water which these tenders carry would not last 
for more than a third of the distance to be traversed. 
Therefore their tanks will be replenished en route by the 
aid of scoops. It is not probable that these express trains 
will ever be of great length: exclusive of engine and 
tender they are not likely to weigh much more than seventy 
tons. The engine we may set down at twenty-eight 
tons, making a gross load of, say, 100 tons, The addition 
of a tender increases the whole load moved by say one- 
fifth, or the load to be drawn by the engine by two-sevenths. 
At fifty miles per hour, the resistance of the tender will 
average about 251b. per ton, or 500 1b. for twenty tons; 
and, in over-coming this resistance, the engine must do 
work each hour equivalent to 132,000,000 foot-pounds. 
And in four hours, that is to say, on the entire run, the 
duty will amount to 528,000,000 of foot-pounds. Stated 
ditierently, more than 66-horse power indicated, will be ex- 
pended by the engine in hauling the tender alone. As the 
water is consumed, the resistance will be reduced a little; 
but, all things considered, we are disposed to think that 
we have under, rather than over, rated the amount of 
power which will be required to propel a 2000-gallon 
tender at fifty miles per hour. Arrived at this point, the 
first question which suggests itself is, naturally—Is it pos- 
sible to dispense with the tender? To this our answer 
must be in the affirmative. Seeing that we cannot do without 
water troughs, why not have more of them, and replace the 
2000-gallon tender by a 400-gallon tank. It is absurd, 
practically to abolish water cranes, and yet to retain an evil 
which was necessary only because nothing better than the 
water crane wasknown. By getting rid of the tender, more 
weight would be rendered available for adhesion, and all 
the working expeuses would be materially reduced. We 
are not in a position to state accurately what the expense of 
additional water troughs would be; but the value of the 
suppressed tenders, and the economy effected by the sup- 
pression, would go far to compensate for the extra 
expenditure, 

ning on the foregoing basis, we assume that the 
best engines for working the Liverpool express would be 
tank engines, carrying enough water tolast them about fifteen 
miles. As the quantity of water eons Og ee be —, 
paratively moderate, the troughs might e muc 
shorter than those now used to fill a large tender; and the 
scoop arrangements are susceptible of modifications and 





improvements which would render the work of filling a 
certainty, instead of depending on the attention of the 
driver or stoker. 

As regards the other characteristics of the engines, it may 
be taken as proved that they must be large, powerful, and 
heavy machines. However welllight locomotivesmay answer 
for moderate speedsand short runs, on the Liverpool trip they 
would be out of place. The work to be done is heavy, 
and the engines doing it must be not only well up to 
their work, but a good deal above it. Outside cylinder 
engines, on eight wheels, four being coupled as drivers, 
and four placed in an Adams’ bogie in front, would probably 
answer very well. The tank would be placed beneath the 
barrel of the boiler, and a coal-box might run at each side. 
The cylinders would be 18in. by 24in. stroke, and the wheels 
should not be less than 7ft. in diameter. Boiler pressure 
120 lb, at most, and we should prefer to give the cylinder 
another inch of diameter, and to reduce the pressure to 
100 1b. It will be said that this is retrograde practice, but 
we know that steam of great pressure and high tempera- 
ture is very injurious to packing, and even to the iron of 
the cylinder and valve faces, which it is not easy to lubri- 
cate properly under the conditions, and it is by no means 
improbable that on long runs, during which no water can 
find its way to the cylinder, more trouble may be caused 
by high steam than it is worth—trouble which would not be 
encountered at all if the runs were short. All the working 
parts should be stronger than usual, and rubbing surfaces 
should have much larger dimensions than are commonly 
given to them. 

While considering this portion of the subject it may be 
worth while to illustrate in a compact form the work 
which the Liverpool express engines must execute. The 
driving wheels being 7ft. in diameter will make 240 revo- 
lutions per mile, or 48,000 revolutions in running from 
London to Liverpool. When travelling at fifty miles an 
hour, 7ft. wheels will make 200 revolutions per minute. 
It will require good fitting and lubrication to enable a 
couple of shafts running in four bearings, each sustaining 
four tons, to make 48,000 revolutions without ceasing for 
a moment, at the rate of 200 per minute, without heating 
or cutting during the four hours which must elapse 
before they can receive any proper inspection or atten- 
tion; and the same holds good of the big ends of 
the connecting rods, the eccentrics and straps, &c. Each 
piston will pass through a distance of 192,000 feet, or 
nearly 364 miles, in the course of the trip, and the con- 
tents of each stuffing box will be at the end of the journey 
as though a rod of iron 364 miles long had been drawn 
through at the rate of 800 feet per minute. We say 
nothing of the concussive straips due to the speed. It will be 
seen that the conditions are severe—not more severe, how- 
ever, than those under which locomotives constantly work 
with great success, save in one important respect. When 
engines stop to take in water, an opportunity is afforded 
for at least a cursory examination, which an experienced 
driver is prompt to avail himself of ; and it is possible to 
attend to a hot bearing or to fill up an exhausted lubricator. 
But the continuous exertion of nearly the maximum power 
of a large locomotive for a period of four hours is a condi- 
tion which has never yet obtained inregular railway practice. 
We have no doubt whatever that the difficulties which may 
arise will be easily overcome ; but we think it highly pro- 
bable that it will be found expedient to design locomotives 
for this kind of service which will differ in not a few re- 
spects from those types of express engines now regarded as 
the best possible. 








THE SCOTT GUN CARRIAGE AT SEA. 

Waite the battle of turrets and broadsides rages, it is worth 
while to endeavour to ascertain a few facts with regard to the 
working of heavy guns on the broadside. It is well known that 
not a few officers and men of influence argued a couple of years 
since, that guns weighing more than seven tons could not by any 
possibility be worked on the broadside system with success. We 
were among the first to dispute this proposition; and we main- 
tained that, under proper conditions, there was no more difficulty 
in working an 18-ton gun than one weighing seven tons. 
Our views were disputed, a circumstance for which we cared 
very little, as we knew we were right. Time has brought its 
justification. We have received information from the Channel 
squadron which leaves no room to doubt that heavy guns not only 
may be, but have been, worked on Captain Scott’s system, 
already described and illustrated in our pages, with perfect suc- 
cess. The 18-ton guns of the Hercules, we learn, are worked as 
easily as any sort of gun met with in the British navy. Witha 
heavy sea on, and the wind blowing with a force of 9, the men 
worked theguns with as much ease as though the ship were in dock. 

We are pleased to find, too, that all the arrangements intro- 
duced by Captain Scott are becoming popular with both officers 
and men. This is natural. The guns are worked easily ; the 
labour is reduced; and very large guns, which sailors delight in, 
become as handy as the old carronade. It is no small gratifica- 
tion to ourselves as journalists to thus find the opinions we ex- 
pressed years since fully justified by recent events. Captain 
Scott has worked hard to attain success, and he has succeeded, to 
we trust, his heart’s content. 
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A Manual of Practical Assaying. By Joun Mircnett, F.C.S. 
Third Edition. Edited by W. Crookes, F.R.S. London: 
Longmans. 1868. 

In order to provide the assayer with a certain amount of 

elementary instruction in the nature of chemical changes, 

before proceeding with him to the consideration of those 
special reactions on which the processes of assaying are 
founded, Mr. Crookes commences this new edition of 

Mitchell's work with a chapter on the elements and the 

various modes in which they enter into combination. He 

gives a “list of the simple subtances discovered up to the 
present time,” which, though it contains the names of some 
metals, the isolation in a state of purity and, as a con- 
sequence, the atomic weight of which are still matters of 
doubt, fails to mention three of the four metals that have 
been discovered by means of the spectroscope during the 
present decade. The list, moreover, professes to show 
which elements often occur native ; the fact that arsenic 
is one of these seems to have been lost sight of. The 
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editor then proceeds to the classification of the substances 
resulting from the uhion of elements, and tells us that “ the 

ineipal compound bodies are acids, oxides, salts, and 
Bet. subiances containing no oxygen.” What he in- 
cludes in the first of. these four series we are not told, for 
he proceeds at once to define oxides to be “ binary oxygen 
compounds,” and divides them into two classes, indifferent 
oxides and basic oxides. It is true that we afterwards 
learn “ there are still higher degrees of oxidation of some 
metals ; these are nearly always acids ;” we find, however, 
in the latter half of the work, antimonious acid and anti- 
monic acid spoken of as oxides; and learn, therefore, that 
a substance may belong to both the first and the second 
class. Hydrochloric acid would be a member of the first 
and last of these series. Chloride of sodium, again, would, 
from its analogy in constitution to chloride of silver, quoted 
as an example of the fourth series, be ranked with the 
latter body and not take a place among the salts. Such 
an enumeration is both redundant and defective, and, as 
Mr. Mill said of the Classification of Things devised by 
Aristotle and the schoolmen, is like a division of animals 
into men, quadrupeds, horses, asses, and ponies. Mr, 
Crookes has wisely retained the old equivalents of the 
elements, believing them still to be in general use amongst 
practical assayers ; he has, however, whilst adhering to the 
old atomic weight of antimony, framed the formule of all 
the compounds of this metal in accordance with the new 
notation, and thereby leads the reader, who may found his 
calculations upon their data, into error. 

The description of the various forms of apparatus in use 
in the assay laboratory is very complete, that of the recent 
improvements in gas furnaces and crucibles being given in 
the a detail, and forming a valuable chapter of the 
work, 

The numerous materials employed iu the operations of 
assaying, by virtue of their several powers to reduce, 
oxidise, sulphurise, desulphurise, and flux the substance 
under examination, are treated of in turn. It is to be re- 
gretted that the editor did not expend more care in the 
preparation of this portion of the manual. For example, 
amongst the reducing agents, when speaking of graphite, 
he says that “ before employing it for reduction purposes 
it should be puritied,” and contents himse!f with telling 
the reader that “an excellent plan for effecting this 
object” is to be found in a paper published some twelve 
years ago in 2 number of the Polytechnisches Centra blatt, 
a journal not readily accessible to many of those to whom 
this book is addressed. 

In the chapter on the blowpipe and blowpipe analysis, 
much is wanting. To mention a few instances, when de- 
scribing the means of detecting arsenic and antimony, 
seleniumand tellurium, theelegant mode devised by Bunsen 
of distinguishing these four bodies, and his simplification 
of the old methods of Berzelius for detecting sulphur and 
phosphorus, should not have been omitted. The valuable 
aid rendered by the spectroscope in preliminary qualita- 
tive examination of minerals cannot be overlooked, and 
we should scarcely expect to read in a book published in 
the present day, that “ Potash, soda, and lithia cannot be 
distinguished with any degree of certainty by the blow- 
pipe; their presence is best ascertained by the wet 
assay.” Then we have a list of some dozen substances 
which colour a gas flame green, copper and tellurium, giving 
a “full green.” If we seek farther for the means of iden- 
tifying one of these two elements, all we find are these 
words: “ Zellurium—The peculiar flame given by this 
metal is produced by heating a portion of its oxide on 
charcoal in the reducing flame.” The same might be said 
of avy oxide which colours a flame under the given con- 
ditions. Why, by the way, is tellurium both here and in 
other places, called a metal, when, at the commencement of 
the volume it is classed with the non-metallic elements ? 

Again, of what possible use is such a test as the following: 
“ Water.—Certain minerals containing water give a feeble 
yellowish tint to the flame.” 

From a short chapter on the general principles of volu- 
metric analysis, we pass to the assay of iron ; the processes 
adopted at the laboratory of the War Department are 
given, and the methods designed by Marguerite, Penny, 
Fuchs, and others are described. 

Speaking of Marguerite’s method of analysing irons 
volumetrically by means of permanganate of potash, the 
editor supposes hydrochloric acid to be used for the 
solution of the metal. As, however, there are two most 
weighty reasons for sulphuric acid being employed in its 
stead, one of which he afterwards notices—why does he not 
at once at the outset give the reader a succinct sketch of 
the modus operandi, free from all possible causes of error, 
and easy of application without delay? 

The means adopted for the determination of protoxide 
in iron compounds insoluble in hydrochloric acid might 
likewise have advantageously been introduced. 

A detailed description of the assay of iron ores in the wet 
way supplies the reader with all the methods usually em- 
ployed in the laboratory for the purpose. ‘That the employ- 
ment of so large an amount of the sample as 100 grains 
should be recommended will, however, astonish most 
practised analysts, who make good analyses with a far 
smaller quantity, 

When treating of the determination of lime and 
magnesia in an ore, the operator is told to remove a 
constituent with ammonia and sulphide of ammonium, and 
to “filter hot”—a precaution which is repeated. This 
heating to which the solution is subjected drives off a con- 
siderable amount of the free ammonia, which reagent at 
the outset had not been added in excess; and through the 
absence of this very excess of ammonia the whole of the 
magnesia in the filtrate from the oxalate will scarcely be 
thrown down by the mere addition of phosphate of soda, 
as recommended. Again, the oxalate of lime just men- 
tioned, we are told, in general terms, to convert into 
carbonate by ignition at a low red heat. . 

Now, it is well known that the bottom of the platinum 
crucible containing the oxalate must only be just visibly 
red, and that any more powerful heating converts the 
oxalate, less or more, into caustic lime; it would have been 
advisable to recommend the total conversion of the car- 





bonate into caustic lime at once by a very powerful heating 
before weighing, a far readier mode for determining lime 
for practical purposes. 

The vast subject of copper assaying forms a very large 
chapter of the work. The methods of assaying in the dry 
way, as pos in England and in Germany, is fully 
described, and is followed by an exposition of the nume- 
rous processes, founded on the changes of colour, produced 
in copper solutions by certain strengths, and the numerous 
volumetric methods. We cannot congratulate the editor 
on the demonstration which he has provided of the English 
mode of assaying copper. An English version of Mois- 
senet’s paper, published about ten years since in the 
Annales des Mines, in places translated into such curious 
—. as to provoke a smile, and throughout adapted 
with so little care for the reader, that the meaning 
is occasionally obscure, is the fare provided. The 
assayer is told of boxes No.1 and No. 2, from which 
to take the fluxes used. These numbers have no mean- 
ing as they stand. Again, no information is given of the 
approximate amounts of materials employed in any given 
assay ; true it is that the instructions may be to use two 
ladles of this tlux and one, perhaps, of another; but if we 
search up and down the chapter for the dimensions of these 
ladles, the reader will find one spoken of as “a slightly 
concave ladle of 13 (what?) diameter,” or that “the ladle 
for this box No, 2 is a little larger than for the first; it 
has a diameter of °044 m.” The terms, assay centners, 
centners, assay pounds, loths, &c., moreover, are in 


water—calculated, it is to be presumed, for the tempera- 
ture 4 deg. C:—of each member of the class, which corre- 
spond with a certain weight in air, found in the first verti- 
cal column of the table. The weights in air and in water 
of a given stone being known, however, we question 
whether much less time is required to derive its densit 
from the table than to perform the simple division whic 
yields the desired quotient. Their hardness, and drawings 
of the chief crystalline forms of the stones, are also given. 
The composition of some of them are curious: turquoise, 
we learn, consists of phosphoric acid 17°8, alumina 10, 
silica 89, peroxide of iron 36°8, and water and “ fluoric 
acid” 25°95 per cent. ; and felspar, of potash 5, silica 52°9, 
lime 25°2, and water 16 per cent. That turquoise contains 
more than one-third its weight of oxide of iron, and 
felspar no alumina whatever, are statements which will 
astonish mineralogists. 

An appendix of tables, employed in the assay of gold, 
completes the volume. 








THE PRIVATE BILLS OF THE SESSION. 

Prior to the datés prescribed by Standing Orders for the lodg- 
ment of plans, and the deposit at the Private Bill office of copies 
of the bills to be petitioned for in the current session of Parlia- 
ment, it was expected that a degree of revival in private bill en- 
terprise and of speculative confidence would be exhibited by a 
larger number of bills being petitioned for, and a larger number 
of private Acts passed, in the session of 1869, than has been the 
case for the last two sessions. It is now certain that this expec- 





frequent use, though they are scarcely familiar to English 
commercial analysts. At the beginning of the chapter the 
technical unit, “assay centner,” should have been clearly 
detined ; the omission renders the task of understanding 
the chapter a matter of difficulty, which increases when 
one finds later on that “ onecentner,’— whereby we suppose 
is meant, however, “an assay centner”—is 3-4 grammes. 

Had the illustrations, which are all drawn to scale in 
Moissenet’s essay, been given with the translation of 
his paper, they would have added greatly to its value. 

Of the volumetric methods, the elegant one of Kerl is 
first considered. For the removal of electro-negative 
sulphides, sulphide of sodium is required, and the reader is 
instructed to prepare this reagent “by igniting and lixiviat- 
ing a mixture of two parts of anhydrous-carbonate of soda, 
and one part of coal dust or flour. To the filtered solution 
of this salt flowers of sulphur are added in excess, which 
partially dissolve in it, and increase its capacity for dis- 
solving the sulphides,” &c. Brown's method only yields 
good results when the precaution is taken of giving the 
liquid in which the iodide of copper is precipitated, a certain 
degree of concentration—a point too important to be 
overlooked. 

The chapters on lead and tin are clear and compact. 
Under the head of zinc, we are told that sulphide of | 
ammonium throws down from solutions of this metal 
a white precipitate of owide of zinc; and again, that from a 
liquid containing compounds of iron and zinc “ the zinc is 
separated by means of ammonia.” Amongst the ores of zinc, 
gahnite is cited, und its formula incorrectly given, as Zn O 
6Al, O,. 

The very important branch of assaying—that of all 
minerals and alloys of silver—is treated with the fulness and | 








exactitude such a subject demands. To an exposition of | 
the mode of assay by cupellation is appended a detailed 
description of the elegant method of assaying silver bullion 
by the wet way devised by Gay-Lussac. The great French 
chemist prepared a report of this beautiful method in the 
year 1837, which was transmitted by M. Thiers to Earl | 
Granville, and appeared at that time in the report of the 
Royal Mint ; a translation of this communication has been 
prepared by Mr. Crookes for the present work, and With 
its attendant illustrations and tables to facilitate calcula- 
tion it will prove of great use to the English assayer, A 
sketch of Mulder’s modification of Gay-Lussac’s process, 
having for its object the more exact determination of the 
neutral point, completes the chapter. 

The analyses of native gold have not been happily 
selected ; the percentage composition of a dozen samples, 
chiefly from Central America, is quoted, whilst that of 
but one Australian specimen is given, and no mention is 
made of any from the Fraser River. In fact, throughout 
the work there is too frequent proof of want of care in 
compilation. It is but poor consolation for the practical 
man who may consult Mr. Crookes’ volume, to be 
told that one man says this thing and another 
the very reverse of it, and then to be left to shift 
for himself. We learn, for example, in parting gold 
and silver, that, “if the alloy contain less than two- 
and-a-half of silver to one of gold, the silver does not 
wholly dissolve (in nitric acid) because there is a part of it 
so enveloped in the gold that the strongest acid does not 
act on it;” whilst a note appended to this very sentence 
tells us “ Pettenkoffer and others have shown that less than 
two parts of silver will suffice, and be even advantageous.” 

For the assay of platinum ores several methods are 
given, that of Berzelius, and the more receat process of 
Deville and Debray. Here we find the curious statement 
that the sand accompanying platinum ores “contains 
quartz, zirconium, and chromate of iron.” Following this 
is a translation of a paper by Guyard on the extraction of 
metals from platiniferous residues, which, inter alia, “ con- 
tain osmide of iridium, unattackable by all chemical 
agents.” It would be of considerable interest to determine 
the means by which the composition of this obstinate com- 
pound was recognised. 

The volume concludes with a chapter on the discrim- 
mination of gems and precious stones, which provides the 
reader with the necessary information for taking specific 
gravities. Many, however, will refuse their assent tosuch 
statements as follow:—‘To express the specific gravity 
in figures, it is requisite to compare the density of one sub- 


tation will be disappointed. The bills petitioned for are smaller, 
the works involved in them are less important, the persistency in 
prosecuting the schemes introduced is more faint, or the ability 
to carry them forward to an issue is less, and the number of 
private bills that will be passed will probably be considerably 
below the experiences of many past years. 

The number of private bills lodged up to the 23rd December 
last—the closing day for receiving them—was only 212, against 
633 in 1866. Of the 212 there are 87 already defunct, leaving 
only 125 remaining to be dealt with—the proportion of pro- 
moters that will succeed and that will fail to obtain from com- 
mittees the declaration that the preamble of the bill is proved, of 
course remains to be seen. 

Honourable members do not usually enter seriously upon pri- 
vate bill business before Easter. The earlier portion of the ses- 
sion is occupied by the more technical and professional depart- 
ments of the business—examination as to compliance with 
Standing Orders, inquiries into questions of locus standi and the 
like. A sufficient number of bills is usually got through these 
stages to enable the committees to start upon “full time,” if 
they have plenty of work to do, when the members return to 
duty refreshed from their holiday. This session the members 
will not have much private bill work to do, and they will probably 
not be satisfied, anomalous though it may seem, to be put upon 
“short time.” They have already, besides, got through part of 
their work, the committees upon four groups of gas, water, im- 
provement, and miscellaneous bills having sat before the holi- 
days, under the chairmenship of Lord Henley, Sir Hedworth 
Williamson, Mr. Philips, member for Bury, and Mr. Owen 
Stanley. 

This week the real business of the committees has commenced, 
and two, at least, of the groups are expected to offer what were 
thought most likely to prove pieces de résistance, These are the 
three Street Tramway Bills, Group 2, and the joint Midland, 
and London and North-Western Bill. The tramway bills are 


| the Metropolitan Street Tramways, the Pimlico, Peckham, and 


Greenwich Street Tramways, and the Metropolitan Tramways. 
The chairman, Mr. Sclater-Booth, member for North Hampshire, 
and a member of the late Government, has done much excellent 
service upon committees, and has been considered the right man 
in the right place. The other members of the committee, 
Messrs. Nicol and Dalrymple, Scotch county members, and Mr. 
M‘Clure, member for Belfast, are not so well known, but may be 
expected to be free from prejudice. The principal opposition to 
the street tramways is offered by “ metropolitan stage carriage 
Proprietors,” and notably by the “London General Omnibus 
Company.” Certain petitions against the bills by owners and 
occupiers were withdrawn prior to the bills coming before the 
committee. It was a singularly inopportune fact for the London 
General Omnibus Company, that on the day before the com- 
mittee commenced its sittings upon these bills for an alleged 
improved means of street conveyance, and the day before which 
the representatives of that company appeared to oppose such 
alleged improved comfort and facility of locomotion, the public 
papers should have had to record the fact that the General 
Omnibus Company had been fined, through its servants, by two 
metropolitan police magistrates, Mr. Flowers at Bow-street, and 
Mr. Burcham at Southwark, for “nursing” the omnibuses of 
certain small proprietors, who have attempted to earn an honest 
living by a share of the street traffic. The outdoor line of argu- 
ment was ill-fitted to strengthen the hands of opposing counsel. 

The Midland and London and North-Western Bill for the 
abandonment of the Midlands’ Settle and Carlisle line, came on 
yesterday in Group 4, Mr. O'Reilly, an able and experienced man, 
chairman, with Major Windsor Parker, member for West Suffolk, 
Mr. Holms, a new man, and member for a new constituency— 
Hackney—and Mr. Ridley, member for North Northumberland, 
as his colleagues. The London and North-Western of course 
opposed the Midland with all their power when the Settle and 
Carlisle line was petitioned for, and power to construct it was 
granted; now, however, the two companies are en rapport, and 
their agreement for joint running over the existing line will, it 
is alleged, save the Midland £50,000 a year, and be money in 
pocket to the other company, and the two may be expected to 
present a front and state a case against which it is unlikely that 
the opposing landlords will be able to prevail. The committee 
will be likely, it may reasonably be expected, to approve the 
purpose of saving the expenditure of two millions sterling upon 
a duplicate line through the wilds near Shap. 

The tramway inquiry has been, as was expected, a stubborn 
affair. The three bills are dealt with by the same committee. 
The “Metropolitan Street” comes first, then the “ Pimlico, 
Peckham, and Greenwich,” after this the “ Metropolitan,” for 
tramways on the north of the Thames, the two schemes first 
named being for lines on the south. The promoters are evi- 
dently very much in earnest, and have brought experts and 
professional men from great distances. In the first two days 
there were witnesses from Copenhagen, New York, Geneva, 
Birkenhead, and almost everywhere that the tramways have 





stance with that of another, and water at 4 deg. C. is 
generally adopted asa standard. The specific gravity or 
density of a substance, therefore, indicates how much a 
substance is heavier than an equal volume of water.” 
The gems and stones are classified according to colour, and 
under each head is given a table of the weights in 





been tried. As yet the case seems to be very promising for the 
promoters. The probability, as it seems to us, is that the pro- 
moters of each of the three bills will be allowed to lay a portion, 
as experimental, of the systems they propose. This, owever, is 
merely peradventure, and the decision of the committee will not 
have been arrived at up to the time of our going to press. 
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INSTITUTION OF NAVAL ARCHITECTS. 
Frpay Eventnc, Marca 19rn, 1869. 


Tux chair was taken at 7 o’clock by Admiral Sir E. Belcher. 
The first paper read was one by Mr. 8. M. Saxby, R.N., ‘*On 
the Qualities of Boiler Plate.” 

By permission of the Secretary of State for War the author of 
the was permitted to make some experiments at the Enfield 
Small Arms Factory, for the of ascertaining the practica- 
bility, or otherwise, of testing the quality of the iron used in 
the manufacture of small arms by means of magnetism. The con- 
dition upon which the experiments were allowed was, that only in 
the event of a good result should the Government pay the expenses, 


and it was some proof of the p made that those e: 

were paid by the Government. Of course there was no ity 
in testing such articles as swords, ramrods, &c, For these mag- 
netism was found to be an —— test. Colonel Dixon 
wished that the test might be applied toa gun barrel in each stago 


of its manufacture, and consequently it was tried with magnetism, 
first in the state in which it came from the fire, next after it had 
been turned up in the lathe, and then after it had been ground and 
carefully bored. A temporary wooden frame was made in which 
the barrel could be easily revolved and greatly facilitate the testing. 
The result was, that throughout each stage an imperfection was 
detected not far from the muzzle, which extended some inches down 
the barrel. A piece 2}in. long was cut off, but the section itself 
exhibited no fault, though the new muzzle erfd retained the power 
of disturbing the needles. Colonel Dixon next tested the barrel 
with gunpowder. It bore the explosion without any injury, but 
when tested by the magnet it still gave signs of unsoundness. It 
was again heavily charged with gunpowder and plugged with loam 
for about two inches at the muzzle end. In the piece blown off 
nothing faulty presented itself, and yet, on re-applying the test, 
the same indications of defective metal were found. As a last 
resource, this second muzzle end was cut up into half-inch 
cylinders. A cursory examination then showed defects which were 
at first supposed to have been caused by the heavy explosive strains 
to which it had been subjected, but a more careful examination 
with the microscope detected distinct intermixtures of sand with 
the metal. Of course this extreme delicacy of testing is not 
required in general use, but it was Colonel Dixon’s object, as far 
as possible, to ascertain the extent to which magnetism can be 
trusted. This method of testing has not yet been adopted at the 
Enfield factory, because it is considered that no practical benefit 
can be derived from it, but the satisfactory nature of 
the results is shown by the fact of the Government 
paying the costs of the experiments. The real fact is 
that under Colonel Dixon’s superintendence there is no room for 
improvement at Enfield. More than fifty barrels, some of iron, 
some of steel, were examined, but a very large proportion even 





under the power of the needle were found to be ari | faultless. 
Mr. Saxby also made some experiments at Woolwich, but as the 
Colonel Superintendent had received no special order to incur | 
expense the examinations were limited to two or three small | 
cylinders which were lying about or in the lathes, and in these | 
cases the local attraction from the heavy masses of the ponderous | 
machines greatly interfered with the experiments. One of the | 
cylinders tested was that of a steel nine-pounder intended for a 
3in. bore. After making a rough mental estimation of the allow- | 
ance to be made for local attraction, he examined the cylinder 
while it was revolving in the lathe, and was induced to puta chalk 
mark round it where the magnets were strangely affected. He did 
not know at the time whether the mass was a gun or a mere ingot 
ready for boring, but he remarked to the foreman that most | 
age mad the metal to the left of the chalk line would be found to 
different in condition from that to the right. The man took | 

a long rod and went round and felt the interior of the mass, and | 
on measuring found to his evident surprise that the chalk mark | 
was precisely over the chamber-end of the partial bore of the gun. 
A second cylinder of a partially bored gun was tested with simi- 
larly conclusive results. To test a large gun at present costs from | 
£1000 to £2000, while the magnetic test will cost only as many | 
half-farthings, and perhaps occupy only one-third of the time and | 
one-thousandth part of the labour. Magnetism also offers a singu- | 
larly elegant and simple method of testing rolled plate iron, Of | 
course all has not been done that it is possible to do by its agency, | 
nor all that manufacturers and purchasers may desire, for the scale 
on which the work has hitherto been conducted has of necessity | 
been very limited, but something already may be accomplished by 
this mode of testing, while no man living can do without it, 
Great progress has been effected in the manufacture of rolled plate | 
iron since the introduction of the Admiralty test four years since, | 
but something more is loudly called for. Iron ships founder, | 
cranks and shafts still break, and yet not one workman in a thou- | 
sand knows the condition of the metal he works upon. Why | 
should the quality of the iron used at Enfield be exceptionally 
good, while the iron put into our ships is as exceptionally and 
notoriously bad? A few months since Mr. Saxby wanted a piece 
of the soundest plate iron as a standard for comparison, and 
with the permission of the Superintendent, he went to the 
boiler-maker at Sheerness dockyard and selected a piece of plate 
that had d all the Admiralty tests. It was regarded as a 
sample of the best plate that could be secured, but the 
care with which it was selected did not conclusivel 
prove its purity, for the magnetic test detected faults whic 
showed that the plate was totally unfit for boiler use. A 
mark was placed on the spot where the fault was sup; to lie, 
and when the plate was cut into strips the truth of the magnetic 
test was made manifest. No matter whether the faults lie in the 
quality or in the condition, the test is equally accurate and equally 
infallible. What is by some manufacturers only regarded as a 
trick of trade, namely, the placing inferior plates between better 
ones, cannot escape detection by the new use. e@ reason why 
some boilers corrode and wear out in a single voyage, while others 
last fifteen or sixteen years, is that in the former better iron is 
used in some _—- of the boilers than in others. This need not 
be the case if the magnetic use comes into general use. It is 
quite bad enough to mix, of necessity, rolled plate with forged and 
cast iron and expose them to the action of fire; but it is worse to 
interlaminate them in the same plates. It is to be feared that so 
long as material is purchased in large quantities at contract prices, 
so long will there be temptations to play tricks with it. The result 
of the great competition which exists is that manufacturers of 
really good iron are becoming gradually excluded from the market. 
The subject of magnetic tests is a novelty, and those unacquainted 
with its principles underrate its difficulties, and are apt to forget 
paged rom. aon must be gradual. Because a system of testing perfect 
in all its parts cannot at once be offered, the whole principle has 
been looked upon suspiciously. Only a few facilities are needed to 
render the system practically valuable, and if Government will 
afford him the opportunity of working on a larger scale at a public 
or a private factory, that result will no doubt soon be pert 

Mr. Cowper asked what the nature of the test was. 

Mr. Saxby said it was the use of common magnets in different 
combinations—an oscillation of the poles of the magnet passed 
along the iron in different di and under different cir- 


cums 
Mr. Barnes wished to know if the test would indicate anything 
besides irregularity of manufacture. 
Mr. Saxby said if the mass contained anything but iron, the test 
immedia peculiar 








Mr. Lam t one great back to the infallibility of 
the test would be found in the instantaneous change in 
the nature of iron from non-magnetic to simple 


Mr. Rochussen said it was pleasant in one sense to know 
eT SG ted echalilieaenion Saga gg 
nex! mpossi! produce a chemi iron p) ¢ was, 
then, of very little use to be able to detect slight faults if the 
meets ot senacieg Shemienl Sees ee aes In such a 
case, ‘* where is bliss ‘tis folly to be wise.” It might be 
that a boiler contained imperfections to which the magnet 
was and yet it t not practically be a bit the 


worse, 

Mr. Cowper thought manufacturers in general were not likely to 

= vida phe Scaggs be poate see | Bony _guthor of “ 
ap) ve & CY) ; but application 

of his test would be a kind of stab in the dark. As pi 

before they trusted to it, they required to know what it was. If 

the mode of eo was a secret, the subject ought not to have 

been brought before the Institution. 

Mr. Olrick said it was all well for manufacturers to say it was 
no use to know the fault exi unless some means were pointed out 
for remedying the defect, but the ayo be put Do the 
maker of boilers and ships and girders and bridges. en an 
accident occurred the blame was thrown upon him and not upon 
the manufacturer. The whole matter was really one of pounds, 
shillings, and pence. The contractor was made responsible for 
what he produced in the way of boilers, and if he would always 
insist on first-class prices he would be able to pay for a first-class 
article. When he (Mr. Olrick) wished to test a plate he divided 
it into a number of small squares, 2in. each way, with chalk lines, 
and then with a small hammer tested each square. Out of sixty 
tons he had had to return twelve plates because they were defective 


same ship should be similarly 
was on board; and then that 
she should be tried with her deepest draught of water. This 
would not cost a great deal of money, but would enormously 
advance the science of naval architecture. 

The Chairman said he did n as the champion of the 
Admiralty, but he had himself attended before that body as one 
of a committee sent by the British Association, and although he 
was supposed to be a red hot Tory, he had received infinitely more 
assistance than he had expected. If the men selected to form the 
deputation were naval men who could make the Admiralty under- 
stand clearly and — was required, he had no doubt any 
thing in reason would be granted. 

Mr. Lamport gave notice that on Saturday at the close of the 
meeting he should move a resolution to the effect that the council 

ted to take associative action in the matter, He would 
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in one way or another, either they had blisters in them or lamina 

tions in them, or they were pockmarked. Wherever a hollow 
place was found it was evident there was some unsoundness, and 
such plates should never be put in a boiler. He wished to ask 
Mr. Saxby if the magnetic test equally applied to steel plates, 
what would be the cost of using it, and if, when faults were found 
by its means, manufacturers would submit to it ? 

The Chairman said in the year 1830 a Frenchman named Riviere 
came to our Government with a similar proposal to test iron by 
means of magnets. Scoresby was the first to prove that a common 
poker held vertically and struck a certain number of blows upon 
one end became immediately a magnet. Owing to his knowledge 
of this fact he (Sir E. Belcher) had saved his life when bewildered 
in the caves of Bermuda. Taking his iron jump with which he 
had been at work, he struck it several times and suspended it by a 
string, and by these means was enabled to find his way out. It 
should be remembered that the iron for boiler plate was rolled 
over and over again from thickness to thickness until it arrived at 
the condition that was required, when the edges were cut off. In 
building ships the iron always became magnetic in consequence of 
the rivets being hammered. Wherever there were laminz there 
must be defects, but in his opinion the plates were not always the 
worse for it. Many defects were produced by the use of bad coal 
at the time of rolling the plate. If there was the slightest degree 
of iron pyrites or of sulphur at the time of rolling there must be 
a cavity, and when the next plate was welded to it the two would 
not quite stick. 

Captain Selwyn thought the subject to which Mr. Saxby had 
devoted his attention was a most interesting one. The magnetic 
test, if a test at all, was one that could be as easily applied by the 
manufacturer as by the buyer, and, therefore, the manufacturer 
ought to hail it with as much pleasure asthe buyer. The facts 
detailed in the paper clearly showed that it was possible not only 
to ascertain that a flaw existed, but nearly to discover its extent 
and quality. It was too much te expect Mr. Saxby at once to 
declare everything that could be done by means of his test, for its 
full power could only be found out by extensive experience, 

Mr. Saxby said the reason why he so much needed further 
assistance was that he was desirous of ascertaining what values to 
attach to the various oscillations of the needle when placed in 
contact with iron in certain directions, and his inability exactly to 
describe those values prevented him from answering other ques- 
tions which might be put on the subject. Before putting state- 
ments forward he wished to confirm them by repeated experi- 
ments, and it would be very imprudent for him at present to lay 
down laws or rules which his investigations had not been suffi- 
ciently extensive for him to make perfect. The test applied 


| equally to steel. No doubt gross faulte might be detected by 


means of a small hammer, but in such a piece as that which had 
been supplied to him as a standard the h would fail to dis- 
cover any faults, but by the magnetic test he had never once 
failed to ascertain the cause. Upon one occasion as he 
was passing through the factory at Sheerness a paddle-shaft 
happened to be in the lathe. He applied his pocket- 
magnet to it, and puta mark at a certain spot where he thought 
there was something wrong. The next day in epee | down at 
that very spot a flaw was discovered. With regard to the expense 
and labour involved in his test, a child might use it—it was only 
the work of ten or twelve seconds, and the cost was absolutely 
nothing when once the magnets were purchased. The cost was 
nothing and the trouble nothing, but the pleasure was very great. 


In the absence of the author, the secretary, Mr. Merrificld, read 
a paper by Prof. W. J. Macquorn Rankine, C.E., ‘‘ On the Calcula- 
tion of the Stress in Propeller Shafts,” which we have already 
published 


A paper was then read by Mr. J. S. Thornycroft, C.E., ‘‘On 
the Resistance Opposed by Water to the Motion of Vessels of 
Various Forms, and the way in which this varies with the Velocity.” 

The accepted law of the resistance of vessels varying as the 
velocity squared does not hold good even for low velocities, and 
the author has therefore been led to investigate the elements of 
such resistance, with a view to obtaining a formula which will 

ive results more in accordance with those found in actual practice. 

xperiments on the flow of water in pipes seem to show clearly 
that the resistance due to the wetted surface does not increase so 
fast as the velocity squared. The paper was illustrated by several 
diagrams and tables of results, these kaving been worked out by 
means of the formula 


3n yl” n}+3 37 
I. H.-P. =Vh ( Sf-=—— V 8 0-3-~V 
( f 2n+l +? 14+3 ) 
where S=the wetted surface, V = the velocity in knots, 4, f,n, c= 
constants, 7=length of the vessel considered, and 9S = integral 
sine to the 2°5 @, d, s, where d,s= a small part of the surface 8, 
and @ the angle made by this part of the surface to the line of 
motion of the vessel. 1 

Mr. Lamport suggested that the council of the Institution 
should urge upon the Government the necessity of making some 
reliable experiments upon the forms of ships, in order to ascertain 
the constants of the formula, which at present all naval architects 
were in want of. The only reliable information at present pos- 
sessed was derived from some experiments made by the late Colonel 
Beaufoy, but those experiments were of small value in sea-going 
vessels, They provided in no degree for the action of the form of 
a ship upon the particles of water through which they moved. He 
believed, before the whole force was expended, all the disturbed 
water must rise to the surface and diffuse itself; but there were 
no certain data upon which to work, and it was therefore most 
desirable that the Government or some powerful wealthy body 
should be urged to make experiments in that direction. _ 

The Chairman said the only way in which the council could 
carry out Mr. Lamport’s suggestion was to request that other 
members of the ation would send in papers upon the subject. 

Mr. Scott Russell said a committee of the Association 
had for many years organised returns of the performances of steam- 
ships, but those returns were never very accurately made upon 
very accurate data, A deputation from that committee waited 
the Lords of the Admiralty to ask for assistance in carrying 
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in 
experiments for the purpose of ascertaining exactly how many 
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be 4 

also suggest that the experiment should be conducted with a view 
to obtain data as to the strains brought upon iron vessels. If 
these two subjects were angen J investigated, ships would be 
better em than before, and their capabilities would be 
thoro’ y known. 

Mr. — suggested that the experiments should be carried out 
both in a short ine | and in a long one. 

Mr. Scott Russell said indicated horse-power was a very trouble- 
some and fallacious criterion of the resistance of ships. It was 
really a criterion of the resistances of the propeller and of the 
engine, combined with‘ the resistance of the vessel, but it was 
useless as showing the resistance of either of these three separately. 





The next paper was one by Staff Commander Bourchier, R.N., 
“On the Preservation of Life at Sea, by Life Buoys and Rafts.” 

The improved life-buoy, invented by Commander Bourchier, 
consists of an air-tight, oval, thin metal casing, about 18in. deep 
and 6in. across, forming a double cylinder, and having a central 
space of 18in. by 16in. open from top to bottom, for the reception 
of the person or valuables to be saved. The interior of this casing 
is divided into two parts by a partition of metal, which is about 
l4in. from the top giving a contents of about three and a-half 
cubic feet, and leaving a space of 4in., which is to be used as a 
reservoir of fresh water by the person saved from drowning, in 
the event of his being compelled to remain adrift for some con- 
siderable time. This waterspace has two tubes leading to the top 
of the buoy, which are fitted with india-rubber nozzles, or mouth- 
pieces. The air-tight casing is sheathed with wood battens, tongued 
together, to afford protection against the stem of a boat, and to 
a the metal being bulged if it strikes the side of the ship in 

oisting. This casing is enclosed in an open framework of iron or 
steel connected by rivets, having a grating or small platform at 
the bottom, on which the man stands. As the grating is about 
3ft. from the top of the buoy, the man’s vital organs are kept out 
of the water. The apparatus is further provided with two sta- 
tionary hollow tubes or sockets, about ljin. in diameter, passing 
from top to bottom, each containing a signal staff for the purpose 
of indicating the position of the apparatus to the man in the water, 
and to facilitate its recovery by the ship to which it belongs, or 
for attracting the notice of passing vessels, Each signal staff is 
telescopic, being formed in two or more parts or sections fitting 
the one in the other, the whole being contained in the stationary 
socket. The signal staff is automatically raised out of its socket 
on the buoy being let go by means of a weighted rod sliding in the 
stationary socket. To these telescopic masts or staffs are also at- 
tached portfires or fuzes to serve as signal lights, one being ignited 
by the action of letting go while the other is at the service of the 
man in the buoy. The upper part of the buoy floats 6in., and 
when a man is in it, about hin. out of the water. The signal flag 
is about 7ft. from the water. The outside size of the buoy, made 
of an oval shape, is about 32in. by 30in. by 36in. deep, tapering 
from the top, so that the platform is about 16in. by 15in. 

Arrangements have been made by which this apparatus can be 
suspended either inside or outside the vessel, and Hs go with the 
greatest ease. Corks or other floats are attached to the upper rim 
of the iron framework of the buoy by cords of sufficient length to 
go round a man’s body, so as to afford a means of support in the 
water for several persons at atime. With regard to life rafts, the 
inventor pee 4 to fit the skylights, decks, seats, bridges, or 
roofs of deck-houses of passenger ships with air-tight compart- 
ments somewhat similar to the life-preserving apparatus, and by a 
simple arrangement of chains and spring hooks to connect them 
together, and thus form one enormous and safe raft. Each com- 
partment may have a quantity of fresh water always available, 
and if fitted with the telescopic masts will have signal fires to use 
at night, and the signal flags, which, when the raft is afloat, will 
rise to a considerable height above the sea. The skylight seats 
may be constructed with pointed ends, so as to enable them to be 
propelled through the water by means of oars or temporary sails 
attached to the telescopic masts. 

The Rev. Mr. Drew thought the revelations that had recently 
been made as to the composition of the life buoys in general use 
showed that some great change was needed. He considered the 
life buoy which had been described in the paper a most efficient 
one, and far preferable to that now supplied to our seamen. 

The Chairman said during the whole of his experience he had 
never known a man lost upon a buoy who had not been previously 
stunned or kill He thought the proposed new buoy should be 
covered with canvas or cork to prevent the rough edges cutting the 
man and ill-treating him before he could get into it. If the new 
buoy did not itself succeed it was evidently the nucleus of some 
other invention which might be an improvement upon it. 

The meeting was then adjourned to Saturday at twelve o’clock. 








The members met in the hall of the Society of Arts at twelve 
o’clock, under the es wy of the Right Hon. Sir J. 8. Paking- 
ton, Bart., M.P., G.C.B., D.C. 

Mr. John Grantham (member of the council) read a paper ‘‘ On 
Copper Sheathing for Iron Ships, considered at the present stage 
of our experience.” The author remarked that it was unnecessary 
for him to furnish oe as to the extensive fouling of the bottoms 
of iron shipsand the disadvantages accruing therefrom. It was 
acknowledged that the Warrior, if it were not for the fouling 
process, would have been just as serviceable with only half the 
power employed. It was anotable fact, as showing the tendency 
of iron ships to become foul and their liability to be easily pierced 
by ies, that only one of the iron ships engaged 

without having a hole knocked in her 
made to counteract the evil, but 

eg . Amongst seme 
things, experiments were made with copper, and he was convin 
that this could Jat ey noe forthe yasgene of sheathing iron ships, 
and he recommended its application the intervention of tim 
sheathing. The difficulty of making sound work in attaching tim- 
ber to iron in this had been long felt, and it was well known 
that there was a considerable loosening of the bolts in the wood 
caused by the action of the two materials when the ship laboured 
in the sea. Copper bolts were in some cases used, but they had not 
| been tried long enough to enable us to judge of the amount of in- 














THE ENGINEER. 





copper 
the substitution of brass stern and stern-posts for those 
of iron. ee we ae eee ees 
in order to withstand the severe strain which screw steamers 


moe See potion of them, When the copper was 
brought to the stem or the stern of the shi artery great difficulty 


ined ae epee the stern- 
posts, at all events, should be of brass. He did not object to the 
application of a certain number of bolts, but he objected to their 
being the sole means eeny which, when the ship was working at 
sea, the sheathing was to be sustain 
The President said Mr. Grantham’s paper was on a subject of 
the greatest interest and importance, but it had been suggested to 
him that the next paper treated of a subject so nearly counected 
with it that it would be advantageous to defer any discussion till 
both papers were before the members. 


Mr. Benjamin Bell then read his paper ‘‘On Zine Sheathing 
for Ships.” Hesaid copper and iron were deadly enemies, but zinc 
bore to iron just the opposite relation of copper, and the galvanic 
action established between zinc and iron resulted in a perfect pro- 
tection to the former and eo ee | excoriation of the latter. 
He maintained that in the application of zinc to iron ships there 
would be found an escape from the difficulties which had hitherto 
presented themselves in regard to plans for arresting the corrosion 
and fouling of iron ships’ bottoms. No smoothness of the surface, 
no poisonous or electrical action would protect them; but if zinc 
would excoriate and the excoriation could be controlled and regu- 
lated to the proper point, it would be only necessary to find a feasible 
method of applying it in order to obtain the desideratum. He 
assumed that the first of these points had been settled by decided 
experiments. The French Government had proved that the zinc 
corroded and kept clean and preserved the iron. Ina line of ships 
where surface condensation was practised zinc had been-used to 
protect the boiler tubes from corrosion, and it was found that a 
quarter of an inch of zinc disap in a month, while the boiler 
tubes were completely protec’ The only question was, what 
were the proper methods and conditions of applying zinc? Two 
methods amongst others had been proposed and experimented on, 
both of which went upon the supposition, in which he entirely 
concurred, that in some form or other wood must be used as an 
intermediary between the iron and zinc. No plan of attachi 





of 


, and that great danger must arise to the iron ship from 
eed wh eee, See 6 oe ee 

vg Hy t at present he was inclined to favour the appli- 

Young was prepared to support the proposal for zinc sheath- 

5 nace several very eminent authorities 

e question. 

The President then vacated the chair, and it was taken by Lord 


Mr. Scott Russell said there were two question of a totally 
different nature before the Society. One question was structural : 
what was the best way of fastening the material on the outside 
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utterly impracticable. There 
might name, but the main disadvantage was that of an insufficient 
attachment of the metallic plating to such a heavy body as a ship 
liable to come in contact with othe: In conclusion 
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break, and so admit the water to the iron, was the very obj 
that he himself felt tothe use of copper, because when it 
the case of the galvanic action destroyed the ship. If it 


Mr. Bell, in replying to the remarks made wu his said, 
Mr. Grantham’s remarks upon the liability ofthe zine sheathing a 
in 





and ag ey the outside without injury to the ship. It appeared 
to that the method which Mr. Grantham had finally adopted. 
of attaching an inner layer by means of longitudinal stri had 
so many mechanical advantages that he should be very reluctant 
to see any other plan adopted. It was of the utmost importance 
to leave the ship unperforated, and every mechanic knew that if 
we trusted for resistance to side action to the accuracy with which 
a bolt happened to fit a hole, we did that in ship-build- 
ing which in engineering we had long dismissed as wholly 
unworthy of engineering. Mr. Gran put on to the 
outside of his ship something which cost nothing, 
cause it was a _ and parcel of the necessary strength and 
material of the ship. He (Mr. Scott Russell) gave his vote abso- 
lutely in favour of that system, but he would beg merely to ask Mr. 
Grantham why he did not make the outer edge of his angle iron of T 
iron, viz., angle both ways, and insinuate, as he could very easily do, 
the first layer of longitudinal timber. This would not only add 
greatly to the strength of the structure, but would render the 
application of any bolt not only unnecessary but absurd and prepos- 
terous. It had been urged as an objection that between the first 
and second layers of planking there was no isolating substance, but 
it was one of the beauties of the system that it would be the easiest 
thing in the world to cover the first layer with canvas, marine glue, 
or any other of those isolating substances. Then as to putting on 
the second layer of timber over the first, it became not only ex- 
tremely easy but extremely safe, for it was only n to take 
care not to put into the hands of the ship-builders fasteners which 
were not long enough to go through, and then they would not be 
able to make them go through; for though they could make a bolt 
or nail shorter they could not make it longer. The copper was laid 
on in the ordinary way. Having long had the greatest possible 
jealousy of the wholesome condition of an iron ship, having been 
very much afraid of coppering an iron ship, having been very un- 


willing to tamper with the iron of a ship, and of having the horrible j; 


enemy, copper, within a moderate distance, he now felt more 
desirous to intrust an iron ship to the care of Mr, Grantham’s 
thod than to that of any other he had everseen. There was 





cement had given the smallest satisfaction. One plan had been to 
coat the iron ship completely with wood secured by ironand fastened 
as copper was fastened to the ordinary ship. The other plan 
had been to leave a small opening which was filled in with a tongue 
of compressed wood. The author illustrated the plan which he 
proposed to adopt in applying zinc with wood of sufficient thickness 
to hold the fastening securely. He claimed as an advantage the 
feasibility with which the method could be tried. It involved no 
risk and it afforded at least a fair promise of success. 

Mr. Lamport said he had listened with great attention to Mr. 
Grantham’s pleading on behalf of copper. The principle of chemical 
action appeared to have been ignored. The objection which attached 
to the application of wood was, that though as long as it was dry it 
was efficacious, yet as soon as it became saturated with salt 
water it was a medium of communication with the obnoxious cop- 
per on the outside and the valuable iron inside. He ventured to 
say the time which the covering Mr. Grantham proposed to put on 
would take to become satura’ 
result would ultimately be most disastrous to the structure of the 
ships. The law of chemical action was this, that the metal which 
had most positive action became a protector of all the rest, taking 
upon itself the destruction which would otherwise fall upon the 
others. If you combined copper with zinc and iron, the zinc took 
the whole of the mischief. With zinc and iron the effect was the 
same. If copper and iron were put together, the iron suffered and 
the copper was maintained in its integrity. A diagram exhibited 
to the meeting represented a plan of attaching copper by means of 
iron bolts which were driven from the surface, and a plug was 
put in with a view of preventing the copperized water from coming 
in contact with the iron. Those plugs were known to be very 
difficult things to putin, because, as the water came up, the particles 
penetrated the wood plug and came in contact with the iron bolt, 
and it became loosened in its hold, thereby endangering the whole 
structure. The remedy was ay? this, that before putting in the 
plug a disc of zinc, of sufficient thi 





ickness to protect it for a con- 
siderable time, should be introduced, and then they might do what- 
ever they liked with the plug. He maintained that so longas the zinc 
existed, the iron bolt would be perfectly insulated and protected. 
He ventured to say that until Mr. Grantham went farther than he 
had done, and = intermediately between his wood sheathings 
something which would perfectly insulate the iron and protect it 
from the saturation of the water, he would not succeed in carrying 
out his object. 

Mr. John P. King said, after many years’ experience in African 
waters, which were very acid, he was competent to give an opinion of 
Mr. Bell’s proposition, Fouling, he thought, arose from ceripedes 
or barnacles, which fixed themselves on any surface in water not 
very far from the shore. He believed in mid-ocean there was no 
such thing, but near the shore there were several species or genuses, 
he might say, of these animals. The had the property of emitting 
matter, but not taking in matter, so that however poisonous the 
substance might be upon which they fixed it had no deleterious 
effect upon them, but as long as the surtace remained firm they 
would go on living and increasing. It was quite futile to attempt 
to get rid of them by any kind of poisoning, and the only way by 
which we could divest ourselves of their ravages was by having a 
surface which continually dropped off. He believed chemists 
generally stated that zinc was one of the most oxidisable of metals, 

- certainly the most oxidisable of all economic metals, The oxide 
of zinc had the property of being exceedingly soluble in acids. He 
had used on the coast of Africa zinc sheathing of tolerable thick- 
ness, nearly an eighth of an inch, and he found it melt away in a 
very short time. In the Northern Seas, he was aware, zinc lasted 
for a considerable time. He did not think her Majesty’s navy 
would adopt the — with advantage. With regard to Mr. Grant- 
ham’s system of fastening on copper sheathing, he believed it had 
been found by experience that copper was the best material for 
protecting a ship from being impeded by barnacles, and he thought 
this — a ftolerably good one, but deprecated the introduction of 
me ic stern-posts, 

Sir John Hay said, the great expenditure for coals, the loss of 
speed, and other mischief involved in having a simple iron bottom 
were so patent that the Admiralty very soon discovered the neces- 
sity of determining on the adoption Some means by which the 
nuisance should be lessened. e interposition of wood, either as 
an insulator or bolt-fastening, was necessary, and it was also ex- 
tremely valuable, because it acted Co put of defender in case the 
ship should take the ground. He had experience of wooden 
ships coated with zinc, and he could confirm the last speaker as to 
the shortness of time the zinc lasted. In the course of five years 
the zinc was completely wern off one wooden ship and the wood 
was left exposed. It was found that zinc wore in patches. If 
it were true that zinc would excoriate with the same regularity as 
copper, and not so rapidly as copper, he would agree that it ought 
to be adopted; but if, onthe other hand, the insulation be 
made complete, and the ship could be perf protected with 
copper the good qualities of which we knew (while we were igno- 
rant of the san qualities of zinc), the extra expense of copper 
should, he thought, certainly be incurred. Zinc ought not to be 

ted on the ground of the saving in expense alone. If it could 
be shown, however, that insulation could not be rendered complete 


would not be very long, and the | , 
| suggestion. He had taken a sheet of copper anda sheet of iron and 











another question which he would not venture upon, because he was 
not a chemist—the question between copper and zinc. He was very 
fond of copper for its remarkable quality of maintaining a 
nice smooth, slippery skin, by which the resistance of a ship to going 
through the water was enormously diminished. He had made ex- 
periments upon copper sheaths, and had measured the resistance of 
going through the water by dynanometrical means on a large scale, 
and he was able to say that a ship of the size of the Warrior, cop- 
pered (he did not go quite sofaras Mr. Grantham), would have 
more than a third less resistance to go through the water, would 
burn more than a third less fuel, or would go with the same power 
a proportionate degree faster than with an ordinary iron skin. A 
copper skin when covered with sea-water had the same greasy feel- 
ing which a fish had, and somehow or other ‘t slipped through the 
water with marvellous case. Therefore he had a great affection for 
copper. He was afraid that zinc bad not this smoothness, but was 
liable to corrode rapidly aud to corrode in patches. Probably in 
the future a cure would be found for that. He would just offer a 


ted them together by the mechanical structure of an iron 
ship, and placed them under salt water for twelve months and 
seen the enormously injurious effect of the copper upon the iron. 
But he had taken a neutral metal, which was neither zinc nor cop- 
per, but a mixture of both, called Muntz’s metal, for the sheathing 
of ships. It was not so handsome as copper, and as a matter of 
taste he preferred copper, but he had buried in the sea a plate of 
Muntz’s metal and a plate of iron, with all the arrangements of an 
iron ship, and at the end of twelve months the Muntz’s metal sheet 
was as clean as when it went in, and the surface of the iron was 
perfectly uncorroded. Professor Faraday had informed him that 
Muntz’s metal was pretty nearly neutral in relation to iron. 

Captain Selwyn said the question for consideration was 
not one of chemistry, properly so called, but one of 
galvanic action. It was utterly impossible to establish 
insulation, and if they did establish it, they would exactly 
destroy the very corrosion which was valued on the cutside of the 
ship. There must be communication, but it was between the posi- 
tive metal outside, and the negative metal in. Mr, Scott Russell had 
pointed outa metal which very nearly fulfilled these conditions, All 
they had todo was to seek for a metal which would completely 
do so, and they could discover that of galvanic processes 
without experiments on ships. In regard to the application 
of wood, it would be found at no very long time that at some 
oe ee or other the insulation was defective through a bit of wood 

ing sappy, or through a bolt hole, or some other way, and that 
would be sufficient to convey the copper to the iron. He would 
advise them not to run on to fallacies, but to seek the true scientific 
method of determining the relative action of metals on each other, 
and protect that which they wanted to protect, and leaving the 
otker to decay as rapidly as it ought to, and no faster. The pre- 
sence of barnacles did not depend on any particular kind of sea 
water. He could speak toa very wide experience of them, and 
he never saw the place where they were not. 

Mr. Grantham, in reply, said, he had had no intention of making 
his scheme and that of Mr. Bell’s competitive. With regard to 
Mr. Scott Russell’s question as to the shape of the iron which com- 
posed the longitudinal frame, he might say that this was a 
matter of detail to which he had given great attention ever since 
he had introduced his plan, and therefore he might be excused 
from going into all the arguments upon the present occasion which 
had induced him to decide upon the present form. Mr, Scott 
Russell’s suggestion with regard to giving another protection had 
not escaped attention, and it was probable in practice that the 
inner coating would be covered over with some non-conducting 
substance. It had been suggested that the saturation of the wood 
by salt water would promote galvanic action between the two 
metals. He the testimony of a well-known authority. Mr. 
Mallett had been employed for twenty-five or thirty years in investi- 
gating this subject, by the British A iation, in tion with 
Professor F y, and the result of his experience as applicable 
to this particular subject was, that mere saturation of the wood 
would have no sensible effect whatever. In order to have an in- 
jurious effect in corrosion, there must be a stream in and a stream 
out, so that the water would be changed. If there was merely a 
small quantity of water, and that water remained without an 
movement, it would be perfectly innocuous. He regretted ex - 
ingly to be obliged to refer to Mr. Bell’s plan. He did not think 
it wise to fly to zinc. He understood Mr. Bell proposed that there 
should be recesses made by means of which thin planks should be in- 
serted at intervals, and that a sheathing of zinc should be spread over 
and nailed on to the planks, so that the intermediate part would 
be left unsupported. Now he wholly differed from all those who 
supposed that metallic sheathing of any kind could be attached to 
an iron ship very well in that manner. In the first place, he 
believed this plank would immediately become loose, or if it 
remained tight, it would be such an insufficient support to the 
remainder of the zinc, that the zinc itself would soon become loose. 
In the next place, he felt that the slightest contact with any other 
body would immediately displace this metallic sheathing. There 








p with the zinc no mischief to the ship could come: it would 
accelerate the destruction of the zinc, but not the destruction of the 
iron. It was said that there was hardly a ship went to the Baltic 
which did not get a hole knocked inher. Let this occur with cop- 
per sheathing, and it would be the commencement of the destruction 
of the whole fleet. With to Sir John Hay’s objection, he 
thought it could be removed by having a sheathing which should be 
perfectly and absolutely zinc ; because if any other metals were 
connected with it those other metals would, each one, form points 
of corrosion which would tend to destroy the zinc in patches in the 
way described. He was no particular advocate of one thing or 
another—of copper or zinc. He agreed with Mr. Grantham in his 
opinion that something must be done to protect the bottoms of iron 

ips, and whether it ought to be copper or zinc was a question 
which might certainly not be considered to be yet determined; but 
he would say that as experiments had been made with copper (and 
probably it might be necessary to make more), andexperiments had 
not been properly made with zinc, there was the strongest possible 
prima facie ground shown that some better and more definite way 
of dealing with this question might arise. 

The Chairman said he wasafraid they could not now come to a 
conclusion as to which was the best plan. Some persons thought 
it quite impossible to entirely insulate the copper from the iron. If 
that was the case, copper would notanswer. The only thing that 
appeared to be in favour of the zinc was, that it was not necessary 
to insulate it from the iron, but, on the contrary, it was better 
that it should be in contact in some measure, 

The Secretary stated that there was a paper on the list by Mr. 
Charles A. Haswell (Associate) ‘‘On the Location of Independent 
Steam, Fire, and Bilge Pumps in Steamers.” The author was not 

resent, and as there were some notices of motion and other business 
or the meeting to dispose of, he would suggest that the paper be 
taken as read. 

Mr. Henwood said he had two resolutions to bring forward, not 
in any unfriendly spirit, but with the view of assisting the council to 
bring the Institute into a position of more general and public interest. 
The first resolution was as follows :— ‘‘ That in the opinion of the 
members and associates, considering the resolution agreed to on 
Thursday last, to admit marine engineers as full members of the 
Institution, it is desirable to extend this privilege to officers of the 
royal navy, and mercantile marine shipowners, shipbrokers, and 
others connected, and conversant with subjects embraced by naval 
architecture, and that the professional naval architects have the 
distinctive title of ‘Fellow.’” The second resvlution was—* That 
in the opinion of the members and associates the objects and 
interests of this Institution would be greately advanced by more 
frequent meetings, and by the publication of the transactious in a 
less expensive form, and in monthly parts,” 

Mr. Lamport said he had also a resolution to move, which was to 
this effect : —*‘ That this meeting, impressed with the advantage to 
arise from the collection of reliable information on material matters 
in connection with naval architecture, urges upon the council that 
it should use its influence as a body representing the ship-building 
interest in this country, first to induce the Admiralty to institute 
experiments to determine the proper data for the resistance of iron 
masts of various relative proportions to the compound strain to 
which they are exposed at sea; and secondly, to institute experiments 
to show the actual water resistance of certain representative ships 
of various classes by testing the same by the use of the dynano- 
meter.” 

Captain Selwyn proposed that these resolutions should be re- 
mitted to the consideration of the council. 

Mr. Scott Russell said he thought every member of the council 
would feel extremely grateful for the suggestions which had been 
made. The council would give their best thought and care to seeing 
how sucb reasonable wishes could be successfully carried out. He 
concluded by moving a vote of thanks to Sir John Pakington for 
presiding over the meetings of the Institute, and to Lord Lauder- 
dale for taking the chair during the latter portion of the present 
sitting. He said thatever since the Institution was founded, tb 
had seen a gentleman in a high political position, charged wi 
enormous responsibilities, and having his time takenup by matters 
of national importance, good enough to leave those duties and 
occupy himself as a member of this Institution in presiding at the 
meetings whenever it was practicable for him to & so. Sir John 
Pakington was in every respect an excellent President of the Insti- 
tution; and when he mentioned that Sir John took the trouble of 
attending the council meetings and committee meetings, and was 











would be an abrasion which would enable the water to find its way 
in, These were his first plans, and he had abandoned them as 





probably the hardest working man in the Institution, he was sure 
that they would all agree in giving him their very best thanks. 

The vote of thanks was unanimously accorded. 

A vote of thanks was also agreed to the Society of Arts, for 
having granted the use of the hall. 

The proceedings then terminated. 





Tue GREAT INDUCTION CoIL AT THE POLYTECHNIC.—The Poly- 
technic Institution now possesses the largest induction coil in the 
world, We propose, in an early impression, to give a minute de- 
scription of this coil and its doings. We have thought it best to 
postpone this description until the monster apparatus shall have 
been brought to the highest pitch of perfection, meanwhile we give 
the following particulars :—The coil is 9ft. 10in. in length and 2ft. 
in diameter. Its core of soft iron is formed by a bundle of straight 
wires, each 5ft. in length and ‘0625 of an inch in diameter. The 
diameter of the combined wires is 4in., and the weight of the core 
is 1231b. The primary coil is of copper wire of the highest con- 
ductivity, and weighs 145lb. The diameter of this wire is 0925 
of an inch, and its length is 3770 yards. It is wound round with 
cotton, and makes 6000 revolutions around the iron core. The se- 
condary wire is 150 miles in length, and 015 of an inch in diameter. 
It is covered with silk, and is wound into an outer coil 50in. in 
length. The primary wire is insulated from the secondary by an 
ebonite tube in. in thickness, and the whole coil is inclosed in 
another ebonite tube and mounted upon substantial supports 
also covered with ebonite. The galvanic current for the 

rimary coil is furnished by a Bunsen’s battery of forty cells, 
=— of the results obtained are interesting in no small degree. 
The new coil will furnish a spark 29in. in length, and apparently 
jin. in width, striking the disc terminal with a stunning shock. 
The power of this flash may be estimated from the fact that it will 
perforate a mass of plate-glass din. in thickness, The channel 
made by its passage is about 1-50th of an inch in diameter, and 
has a zigzag course; but all round it the glass is starred in 
radiating lines, which make the perforation appear larger than it 
really is. When the terminals are brought within 3in. of each 
other, the discharge issues slowly as a brush of waving flame, and 
this flame may be blown away in a broad sheet, leaving the actual 
line of di unaffected and visible by its different colour. 
Some other phenomena, hitherto only discoverable by the most 
delicate instruments, have already been rendered plainly apparent 
to the senses, and for some time to come it is probable that each 
day will be marked by new discoveries, As a source of ——- 
electricity the power of the coil is beyond all ex tion. It wi 
charge a Leyden battery of 40 square feet by three contacts of the 
b ; and the discharge of this battery deflagrates consi 
lengths of wire with great rapidity. larger Leyden battery isin 
course of construction, to consist of thirty wide-mouthed carboys, 
each holding ten gallons, 





















































































ae 


a 


sitleieen 


———— 





Ee eto toe eine emcee 








mete 


ies 





264 


THE ENGINEER. 





Aprit 9, 1869. 








e& 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


851. Wiit1aAM EDWARD NEwToN, Chancery lane, London, ‘‘ Improvements 
in traction railways.”--A communication from William Allen Sutton, New 
York, U.S., and Eugene Crowell, San Francisco, California, U.S.—4th 
Febr: 1869, 

439. HENRY Bock BINKO, Cleveland-road, Southgate-road, Islington, 
London, ‘‘ Improvements in the manufacture and application of indigo, 
carmine, and other colouring matters and bleaching agents.’ —12th 
February, 1869. p 

627. JOHN CLIFF. Runcorn, Cheshire, “ A new or improved composition to be 
used as a substitute for fire-bricks, and the method of using the same.”— 
lst March, 1869. 

652. RicHARD WaiGut, Richmond, Yorkshire, ‘‘ Improvements in doors for 
railway carriages, and in apparatus for communicating between the 
passengers and guard and driver of a railway train.”—3rd March, 1869. 

693, CHARLES FAIRBAIRN, Marion Villa, Sciennes, Edinburgh, Midlothian, 
N.B., “‘ Improvements in the construction of furnaces by apparatus for the 
more perfect combustion and economy of fuel and prevention of smoke. 

696. PATRICK BUCHAN, Silver Stream, Green Island, near Belfast, Ireland, 
and ALEXANDER GUILD, Belfast, Ireland, “Improvements in preparing 
for spinning jute and other vegetable fibres.”—8th March, 1869. 

723, ROBERT MAY CAFFALL and DANIEL MILLER, Alton, Southampton, 
‘Improved means for rendering walls and other exposed surfaces im- 
pervious to the action of water or moisture, and to preserve them from 
atmospheric and other destroying influences or causes.”—9th March, 1869. 

733, JULIUS SAX, Great Russell-street, Bloomsbury, London, ‘ Improvements 
in the receiving instruments of A. B. C. telegraphs (magnetic) and bells. 
—10th March, 1869. 

741. JEAN BAPTISTE BERNIER, Wilmington-square, Clerkenwell, London, 
‘* An improvement for the preservation of yeast for manuring purposes. 

743, WILLIAM WELLS, Ardwick, near Manch “ Impr ts in appa- 

~ ratus for sanitary purposes.” 

745. WILLIAM HENRY CLAPP, Balls Pond, Islington, London, “‘ Improve- 
ments in signal lanterns.” 

747. WILLIAM Berrs, Wharf-road, City-road, London, “Improvements in 


N.B., “Impr ts in 











the of cap 

749. JAMES BATHGATE, Edinburgh, Midlothi 
the construction of certain parts of gas meters.” . 

751, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ An improved 
attachment for adjusting cords for hanging pictures, mirrors, glasses, and 
for other analogous purposes.” — A communication from Rudolph 
d’Heureuse, San Francisco, California, U.S. 

753. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘Improvements 
in the preparation of artificial fuel and in the manufacture of gas and coke 
therefrom.”—A communication from Jean Marie Joseph Charles Du Lin 
and Jean Auguste Combe d’ Almas, Paris. 

757, FREDERICK ROBERTSON AIKMAN, Brompton-crescent, Brompton, 
London, ‘‘ Improvements applicable to fire-arms and ordnance, for the 
purpose of facilitating instruction in firing with precision.”—11th March, 


761. ERNST FRIEDRICH RICHARD LUCAS, Middlesbro’-on-Tees, | Yorkshire, 
“Improvements in fthe manufacture of soluble phosphate of lime, and of 
phosphatic manures.” 

763. JAMES PoRTEOUS, Edinburgh, Midlothian, N.B., and HENRY GIBSON, 
Musselburgh, Midlothian, N.B., ‘“‘ Improvements in the manufacture of 
tobacco, and in the machinery or apparatus employed therefor.” 

765, EDWARD PRIiCHARD, Fenchurch-street, London, ‘‘ An improved safety 
button or stud adapted for articles of dress and other articles, the parts 
whereof require to be frequently connected together and detached.” 

767. JOHN Cooks, Lincoln, ‘‘ Improvements in ploughs.” 

769, CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements 
in the process of and apparatus for the manufacture or recovery of salt 
from salt water or brine.”—A communication from Barthelemy Antoine 
Gutton, Nancy, France. 

771, JAMES DUFFEY, Chelsea, London, ‘‘ Improvements in railway brake and 
coupling apparatus.’—12/h March, 1869. 

773. HENRY CRITCHETT BARTLETT, Garlick-hill, London, and ANTHONY 
GAPPER SOUTHBY, Bulford, Wiltshire, ‘‘ Improvements in paper-making.” 

777. PATRICK BENIGNUS O'NEILL, Rue du Faubourg St. Honoré, Paris, 
and WILLIAM HaNsE HAMILTON MONEIGHT, Dublin, Ireland, ‘‘ Improve- 
ments in apparatus or machinery for raising, lowering, and suspending 
Venetian or other’blinds and shutters.” 

779. JOHN THOMAS, Birmingham, ‘‘ Improvements in repeating fire-arms.” 

781. JOHN THOMLINSON, Abbey-street, Carlisle, Cumberland, and WILLIAM 
THOMLINSON, Loughborough, Leicestershire, ‘‘Improvements in the manu- 
facture of paper and textile fabrics, and in the preparation of gypsum to be 
used in such and other manufactures.” 

783. WULLIAM RosBestT Laks, Southampton-buildings, Chancery-lane, 


872. James JosEPH HICKS, Hi London, ‘‘ Improvements in 
stoppers for perfume and other bottles."—22nd March, 1869. o 

876. JoserH NICOL, Stirling, N.B., ‘‘ Improvements in envelopes. 

878. GAtPARINE BLANCH®, Rue Gaillon, Paris, ‘‘ Attaching purses or 
other arti :les to the pockets or clothing to prevent loss or robbery. 

880. JOHN MACINTOSH, Nortl-bank, Regent's Park, London, ‘‘ Improvements 
in the application of elastic fillets, cords, or bands to boots and shoes and 
other articles of wearing apparel.” m 

8-2, CHARLES DE BERGUES, Strand, Westminster, ‘‘ Improvements in and in 
apparatus for making holes in metal.” 

8:4, JOHN HeNRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in artificial stone blocks applicable to streets, railways, and building pur- 

s.”—A communication from Frangois Coignet, Paris. 

886. JOHN HORSLEY, Cheltenham, Gloucestershire, ‘‘ Improvements in pro- 

tecting nitro- glycerine for conveyance and storage.” —23rd March, 1869. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


904. WitttAM RopertT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘ Improvements in machinery for folding paper.”—A communi- 
cation from Samuel Colwell Forsaith, New Hampshire, U.8.—25th March, 
1869. 

915. WiLtIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Impr ts in hinery for pressing oil, tobacco, cotton, 
and other materials.”—A communication from Enoch Thomas, Craigsville, 
Virginia, U.S., and Robert Culton Walker and Samuel Robert Hendsen, 
Parnassus, Virginia, U.S.—25th March, 1869. f 

9:9. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “ A 
new and improved electric clock.”—A communication from Samuel A. 
Kennedy, Attleborough, Bucks, Pennsylvania, U.S.—25th March, 1859. 

940. WILLIAM RopertT LAK#, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved blowing apparatus.”—A communication from 
Benjamin Franklin Sturtevant, West Roxbury, Massachusetts, U.S.—29th 
March, 1869. at 

941. WILLIAM RospgRtT Lakt, Southampton-buildings, Chancery-lane, 
London. ‘‘Improvements in the fi of horseshoe nails, and in 
machinery employed in such manufacture.”—A communication from Arlon 
Man Polsey and Silas Edwin Chase, Boston, Massachusetts, U.S.—25th 
March, 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 


921, JAMES DAVIS, Sussex-road, South Southampt “ Preventing 
the y factive d ition of vegetable and animal substances, &c.”— 
3ist March, 1866. ae 

h South t « Obt: 


922. JAMES DaAvis, Sussex-road, S sou P a x 
caustic alkalies to be used as disinfectants, deoxidisers, and decarbonisers.” 
—3ist March, 1866, ; 

926. EDWARD THOMAS HuGuHeEs, Chancery-lane, London, ‘ Leather-splitting 
machines.” — 3lst March, 1846. 7 

959. WILLIAM Betrs, Wharf-road, City-road, London, “ Colouring capsules.” 
—4th April, 1866. : D : 

986. WILLIAM COLE, Coventry, Warwickshire, ‘Elastic fabrics.”—6th April, 





























1866. 
992. JAMES YOUNG, Limefield, Midlothian, N.B., “ Distilling.” —6¢h April, 
1866. 


1048. Wi~LIAM CLARK, Chancery-lane, London, ‘Crushing, grinding, &c.” 
—13th April, 1866, t E 
955. GEORGE PrRinty WHB&ELER, Abinghall, Gloucestershire, ‘‘ Domestic 
polishing powder.”—4th April, 1866. - 
1000, WILtIAM CLISSOLD, Dudbridge Works, Stroud, Gloucestershire, 
“ Machinery for feeding wool, &c.”—7th April, 1866. 

1007, JAMES Foster and JoHN HOLLINRAKE, Bury, Lancashire, ‘“‘ Moulding 
pipes, pillars, &c.”—9th April, 1866. : 

1032. JAMES CRABTREE, JOSEPH CRABTREE, and JONAS CRABTREE, Kidder- 
minster, Worcestershire, ‘‘ Apparatus used in washing or scouring wool, 
&c.”— Ist April, 1862. : . 

962. WILLIAM Howitt, Manchester-buildings, Silchester-road, Notting-hill, 
London, “Roofs of horticultural and other buildings, &c.”—4th April, 
1866. 


1029. WILLIAM YOUNG, Queen-street, Cheapside, London, ‘Grates, fire- 
places, &c.”—11th April, 1866. 

1212. JOHN CHARLES PEARCcs, Bowling Ironworks, near Bradford, York- 
shire, ‘‘ Steam engines and boilers.”—-28th April, 1866. 


Patents on which the Stamp Duty of £100 has been Paid. 


$97, ROBERT CHARLES RANSOME, Ipswich, Suffolk, ‘‘ Threshing and other 
machinery.” —3lst March, 1862. ; : 

901. JAMES MOORE CLEMENTS, Birmingham, ‘‘ Sewing machines.”—31st 
March, 1862. 

917. EDMUND HARTLEY, GEORGE LITTLE, and JOHN HINCHCLIFFE, Oldham, 
I hire, ‘‘ Rolling or straightening metal spindles, shafts, or rods of a 





London, “ Improvements in breech-loading fire-arms.”—A ion 
from Théophile Locher, Paris.—13th March, 1569. 

785. JOHN HENDERSON and THOMAS BrowN, Kirkcaldy, Fifeshire, N.B., 
‘“* Improvements in the construction of water cocks or valves.” 

789. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in healds and heald frames for weaving, and in 
the manufacture of the said healds.”—A communication from Auguste 
Glattard, Boulevard de Strasbourg, Paris. 

791. JOSIAH GEORGE JENNINGS, Palace-road, Lambeth, Surrey, ‘‘ Improve- 
ments in apparatus for preparing sewage for irrigating land.” 

793. JosepH Rock Cooper, Birmingham, ‘‘ Improvements in breech-loading 
fire-arms.”—15th March, 1869. 

797. WILLIAM ALEXANDE® LyTTLE, Grove, Hammersmith, Middlesex, 
‘*Improvements in the means and apparatus employed for sustaining and 
insulating electro-telegraphic overland line wires.” 

799. OLDHAM WHITTAKER, HANDEL WALLWORK, and ISAIAH WALLWORK, 
Hurst, near Ashton-under-Lyne, Lancashire, ‘‘ Improvements in the con- 
struction of saddles and hangers and top and bottom bearings for shafting, 
and rollers used in connection with machinery for preparing and spinning 
cotton and other fibrous substances.” 

m. Sapus CAMPION, Nottingham, ‘‘Improvements in sewing ma- 
chines.” 

803. LAWRENCE ENGEL, Mumford-court, Milk-street, London, ‘“ Improve- 
ments in umbrellas, sunshades, and parasols.” 

805. WILLIAM CATT and CHARLES SHORTEN CATT, Ipswich, ‘‘ Improvements 
in the joints of carriage shafts, and in connecting splinter bars to carriages.” 
—6th March, 1869. 

807, JABEZ JAMES, Princes-street, Stamford-street, Lambeth, Surrey, “ Im- 
proved apparatus for compressing powders into pellets.” 

809. BALDWIN LATHAM, Westminster-chambers, Victoria-street, Westminster, 
‘* Lmprovements in the means and machinery or appliances for filtering and 
Straining liquids, especially applicable for straining sewage.” 

817. FREDERICK GILLHAY, Liverpool, ‘‘ Improvements applicable to hats and 
other like coverings for the head.” 

819. CARL FRIEDRICH CLAUS, Middlesbro’-on-Tees, Yorkshire, ‘‘ Improve- 
ments in the manufacture of carbonate of potash and the recovery of 
certain products evolved therein.”—17th March, 1869. 

836. JOHN THOMAS, Middlesbro’-on-Tees, Yorkshire, WILLIAM BACON, 
Newcastle-upon-Tyne, and HARRISON Groves, Redcar, Yorkshire, ‘‘ Im- 
provements in the manu facture of iron and steel, and in furnaces and appa- 
ratus employed therein.” ° 

838. AUGUSTO ALBINI, New Broad-street-buildings, London, ‘‘ Improvements 
in repeating or revolving fire-arms.” 

840. JAMES JACK, Liverpool, *‘ Improvements in the construction of ships to 
adapt them for auxiliary screw propellers.” 

842 SAMUEL FOX, Stocksbridge Works, Deepcar, near Sheffield, Yorkshire, 
‘* Improvements in the permanent way of railways.” 

844. WiLLI4mM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “Improvements in waterproof overshoes.”—A communication 
from Augustus Osborn Bourn, Providence, Rhode Island, U.S. 

846. SILVESTER RAIT WYBRANTS, Dundee, Forfarshire, N.B., ‘‘ Improve- 
ments in the manufacture of textiles."—19th March, 1869. 

848, FRANCIS DIXON NUTTALL, St. Helen’s, Lancashire, ‘‘ Improvements in 
or Ff oe gd to reverbe: furnaces.” 

850. Henry WHIT ey yee. Staffordshire, and WILLIAM PROBERT, 
Oldbury, Worcestershire, ‘‘Improvements in tuyeres for blast furnaces, 

, and for other furnaces.” 

852. en Lona Wrey, Westminster, ‘‘Improvements in toothed 
gearing.” 

$54. Frepeeic EvjoT DUCKHAM, Millwall, London, ‘‘ Improvements in 
governors for marine engines.” 

856. Henry EpwanpD NewrTon, Chancery-lane, London, ‘‘ Improvements in 
apparatus for measuring liquids.”—A communication from Gideon Black- 
burn M: , New York, U.S.—20th March, 1869. 

858. WILLIAM Henry PHILiPs, Nunhead, Surrey, ‘Improvements in a 
ratus for containing and discharging water or other fluid for extinguishing 
fires and for other Sad 

860, JAMes Booru, Birmingham, ‘‘ Improvements in the indexes of account 
books and other books.” 

862. GEORGE LAUDER ec GEORGE Cops, Liverpool, ‘‘ An improved machine 


for or 5 

864. WILLIAM GroaoE LEY, Cambridge, ‘‘ Improvements in the con- 
struction of wheels.” 

866. panty Guone ® REUSS, Sheffield, ‘‘ Improvements in the manufacture 





” of tabi a 
*. JAMES in ine and JAMES BARBOUR, Belfast, Ireland, ‘‘ Improvements 


Hate motion applicable specially to machinery for pre- 
es x and other fibrous substances.” 
870. Eowin Seaver’ Prinsse-cveet, 


Cavendish-square, London, a 
method of and apparatus for purifying gas,” year 





cylindrical or tapered form.”—1st April, 1862. 

940. GEORGE Bower, Ashton-under-Lyne, Lancashire, and JOHN QUALTER, 
Dukinfield, Cheshire, *‘ Metallic pistons.”—3rd April, 1862. 

966, WILLIAM EDWARD NEWTON, Chancery-Jane, London, “Iron and steel.” 
—4th April, 1862. 

1008. SQUIRE FaRRON, Ashton-under-Lyne, Lancashire, ‘‘ Machinery or appa- 
ratus for regulating the supply of steam from the boiler to the cylinder or 

ipes of steam engines, &c.”—9th Apri’, 1866. : 

957. LEONARD LINDLEY and FREDERICK TAYLOR, Comyn-street, Notting- 
ham, ‘* Sewing and embroidering machines.” —4th April, 1862. 

967. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Pumps.” —4th 
April, 1862. 

988, JosEPH WATREMEZ and ALOYS KLOTH, Aix-la-Chapelle, “ Apparatus 
for indicating a deficiency of water in steam generators.”—7th April, 1862. 
939, ROBERT MORTON, Stockton-on-Tees, ‘‘ Refrigerators or apparatus for 

cooling liquids.”—3rd April, 1862. 
956. THOMAS SILVER, Bury-street, St. James’, London, ‘“ Governors.”— 
4th April, 1862. 


Notices of Intention to Proceed with Patents, 

3555. WILLIAM HENRY IBBETT, Jewin-street, London, “Certain improve- 
ments in an apparatus for inducing motion in mobile substances or bodies 
by the action of air and steam in combination.”—A communication from 
John Thibauld Hancock, Boston, Massachusetts, U.S. 

3563. WILLIAM HENRY DREAPER, Bold-street, Liverpool, ‘‘ Improvements in 
the construction of pianoforte hammers.”—23rd November, 1868. 

3582. THOMAS CxAiG, Serle’s-place, Lincoln’s-inn, London, “ Improvements 
in the means or apparatus for hanging and supporting windows, doors, 
shutters, and other such like movable fittings in houses, vehicles, steam- 
boats, and other places or structures in which such fittings are used.” 

8584. WILLIAM ROBERT LAKB, Southampton-buildings, Chancery-lane, 
London, “Improvements in machinery for manufacturing cigars.”—A 
communication from Richard Austin Bright, jun., Providence, Rhode 
Island, U.S., and Lucien Bonaparte Stone, New York, U.S. 

3585. ScrP1IO BROOK and CHARL#S THOMPSON, Halifax, Yorkshire, ‘‘ Im- 
provements in looms for weaving.” 

3586. DANIEL SAMUEL MERRY, Mare-street, Hackney, London, ‘“‘ Improve- 
ments in arm protectors.” 

$592. ENGLEBERT THEOPHILE VAN HECKE, Courbevoie, near Paris, “‘ Im- 

68, 





-~ 


provements in steam boilers.” —25th November, 1868. 

3606, AUGUST BuscaE, Schwelm, Prussia, ‘‘ Improvements in machinery for 
making laces and braids.” 

3607, EOWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ Improvements 
in means and apparatus for dressing, Iding, and polishing stone, 
marble, and other similar substances.”—A communication from Frang¢ois 
Bertrand, Boulogne, France. é 

3608. HEINRICH POLLACK, Hambourg, ‘Improvements in breech-loading 
fire-arms.”” 

3611. JOHN HARRISON MORELAND, Belfast, Antrim, Ireland, and JAMES 
COULONG, Blackburn, Lancashire, ‘‘ Improvements in pneumatic looms.” 
3612. AMOS HARRIS, Thame, Oxfordshire, ‘‘ Improvements in heating appa- 
ratus for warming churches, chapels, and other public and private buildings 

by hot air.”—-26/h November, 1868. : 

3615. ADAM CARLISLE BAMLETT, Thirsk, Yorkshire, ‘‘Improvements in 
machinery for reaping and mowing.” 

3616. THOMAS GeOnGE WEBB, Manchester, ‘Improvements in the manu- 
facture of tumblers, goblets, wine glasses, and other vessels or articles of 
ope and in tools and instruments or apparatus to be used in such manu- 
facture. 





3618. THOMAS DICKINS, ALBERT LUNGLEY DICKINS, and Harvey HEy- 
WOOD, Middleton, Lancashire, ‘‘Improvements in machinery or apparatus 
for washing and dyeing silk and other yarns.” 

3620. JOHN HANDSLEY DaLss and JOHN FREDBRIOK MAYGROVE, Wood- 
street, London, ‘* Improvements in the mode of and in looms for weaving 
hair cloth and similar fabrics.”—27th November, 1868. J 

8623. JOHN INGHAM, Valley Dye Works, Bradford, Yorkshire, and ILLING- 
WORTH BUTTERFIELD, Bradford, Yorkshire, “‘ Improvements in machinery 


or aqpecatun for dressing warps.” 
3624. EDWARD SIMPSON Sven, Liverpool, “ An improved manufacture of 
” 


keys for so and in the modes, means, mechanism for these 
eth try Sew 1868. mal " — 


3658. JOHN Henry JOHNSON. Lincoln’s-inn-fields, London, ‘ Improvements 
in carding engines.”—A communication from Jean Seasae | Edmond 
Pasquier, Paris. —ist December, 1868. 

3662, PeTER ELLIS, Orange-court, Liverpool, “Improvements in letter-boxes 
and bags for receiving letters.” 

3663. PETER ELL‘8, Orange-court, Liverpool, ‘‘ An improved public con- 
veyance or omnibus, parts of which invention are Epplicatle to other 
carriages. ’ 

366. EDWARD Hety, Lower Ormond Quay, Dublin, “Improvements in 

hinery for the facture of lopes.”” 

3670. SAMUZL PALLANT, Regent-street, London, “ Improvements in fasten- 
ings applicable to stays, gaiters, and other articles of dress,” —2ad 








3680. JOHN HENRY BANKS, Brook-street, Knutsford, Cheshire, «An im- 
proved method of constructing buildings, such as mission churches 
chapels, schools, or any other buildings where y of cost is an object, 
and for an improved method of heating and ventilating the same.”—3rd 
December, 1868. 

3692, JOHN GUSTAVUS ROLLINS, Old Swan Wharf, Upper Thames-street. 
London, “Improvements in nozzles for oil cans and other vessels, aa 
communication from Henry Page, Boston, Massachusetts, U.S. 

3693. WILLIAM GEORGE AINSLIB, East India-avenue, Leadenhall-strect, 
London, ‘‘ {mprovements in means for drying peat, peat compounds and 
other materials.” 

$699. JOHN RUSSELL SWANN, Leith-walk, Edinburgh, Midlothian, N.B. 
“‘ Improvements in kilns for calcining limestone.”—4th December, 1868. , 

3708. ANDREW Masson, Edinburgh, Midlothian, N.B., “Improvements in 
steam engines.”—5th December, 1868. 

3741, WILLTAM HENRY POTTLE, Gray’s-inn-road, London, “ Improvements 
in umbrellas, parasols, and sunshades.”” 

3744. eonnes F aes 1 Lge J oneal ae London, ‘‘ Improvements in 
constructing th roadways, platforms, or floors of bri - 

res — December 18s : Pp y ridges and other struc 

. THOMAS HOLDER, Westbourne-road, Barnsbury, London, and G 
Dover, George’s-road, Holloway, London, S Seuavobed Goomanete te eo 
—— to horseshoes as a substitute for what is termed roughing.”—11th 





lecember, 1868. 
We eore aan Fieaiie. Senden, - Improvements in engine counters, 
of which improvements are applicab ame 
pl isek Pp le to other useful purposes. 
3812. MILES LOCKHART, Douglas, Isle of Man, ‘ Improved means or appa 
a for ventilating, chiefly applicable to chimneys.” — 15th December 
3520. WILLIAM Cotton, Loughb gh, Leicestershire, and EDWARD ATTEN- 
BOROUGH, Brunswick-street, The Meadows, Nottingham, “ Improvements 
in apparatus for the manufacture of looped fabrics.” —16ch December, 1868. 
3861. THOMAS SPENCER, Bolton-le-Moors, Lancashire, ‘‘ Improvements in 
machinery for spinning cotton, silk, wool, and other fibrous materials into 
yarn, and which may also be used for doubling the same, and in each 
od winding the yarn on to a spindle in the form of a cop.”—18th December, 





3887. RICHARD WHITAKER, Wolverhampton, Staffordshire, “‘ Improvements 
in fast or locks applicable to locks, bolts, latches, sashes, shutters, 
bags, and all other purposes where fastenings are or may be required.’— 
21st December, 1868. 

3906, JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ Improvements 
in mach or app for the manufacture of sheaves or pulleys for 
hoisting and hauling tackle.”—A communication from Eugéne Damien 
and Joseph Kister, Paris.—22nd December. 1868. 

3937. HENRY CHARLES MONTAGU TURNBULL, Piccadilly, London, “ Im- 
ag in apparatus or means for working punkahs or fans.”—24th 

ece’ > . 

$985. GEORGE MILES WELLS, Belitha Villas, Barnsbury, London, ‘Im- 
provements in wrenches.”—A communication from William Baxter, 
Newark, New Jersey, U.S.—31st December, 1368. 

35. WILLIAM DAWES, Kingston-grove, Leeds, Yorkshire, “‘ Improvements in 
steam engines.” —5th January, 1869. 

144. JOHN LOADER and WILLIAM HENRY CHILD, Finsbury, “ Improvements 
in steam boilers.” —16th January, 1869. 

154. NicHoLAS VoIce, Handcross, Sussex, “Improvements in apparatus 
connected with closets and urinals.”—18th January, 1869, 

187, HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“Improvements in metallic action frames for pianofortes.”—A communi- 
cation from Theodore Steinway, New York, U.S.—20th January, 1869. 

385, OLIVER SARONY, South Cliffs, Scarborough, Yorkshire, ‘‘ Improvements 
in photographs to give them artistic effect, and to produce enlarged and 
permanent pictures from small negatives.”—Sth February, 1869. 

439. HENRY BOCK BINKO, Cleveland-road, Southgate-road, Islington, 
London, “ Improvements in the manufacture and application of indigo, 
carmine, and other colouring matters and bleaching agents.”—12th 
February, 1569, 

13. JOHN LOADER, Finsbury, London, “Improvements in steam gene- 
rators.” 

518. EDWARD HEWETT, St. Leonard’s-on-Sea, Sussex, ‘ Improvements in 
cowls for chimneys and shafts.”—19th February, 1869. 

576. GEORGE Rees, Holloway, London, “‘ Improved means of producing 
designs and devices upon the surface of glass and glazed ware.”—24th 
February, 1869. 

676. JOHN LOADER, Upper Clifton-street, Worship-square, London, “ Im- 
provements in rotary engines and pumps.”—(ith March, 1869 

693. CHARLES FATRBAIRN, Marion Villa, Sciennes, Edinburgh, Midlothian, 
N.B., ‘‘ Improvements in the construction of furnaces by apparatus for the 
more perfect combustion and economy of fuel and prevention of smoke.”— 
8th March, 1869. 

739. ALEXANDER MONCRIEFF, Culfargie, Perthshire, Scotland, ‘‘ Improve- 
ments in mounting and working ordnance on the Moncrieff system.” 

740. DAVID JOHNSUN, Wrexham, Denbighshire, * Improvements in ma- 
chinery for decorticating and cleaning grain.” —10/h March, 1869. 

762. HENRY JOHN BROUGHTON KENDALL, Great Winchester-street, London, 
“* A new or improved preservative paint or composition for protecting ships’ 
bottoms, preserving submarine woodwork, and other useful purposes.”—A 
communication from William Babcock, San Francisco, California, U.8S.— 
12th March, 1869. 

801. WILLIAM CAMPION, Nottingham, ‘‘ Improvements in sewing machines.” 

803. LAWRENCE ENGEL, Mumford-court, Milk-street, London, “ Improve- 
ments in umbrellas, sunshades, and parasols.”—16/h March, 1869. 

809. BALDWIN LATHAM, Westminster-chambers, Victoria-street, West- 
minster, ‘‘Improvements in the means and machinery or appliances for 
filtering and straining liquids.”—17th March, 1869. 

919. HENKI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, ‘‘A 
new and improved electric clock.”—A communication from Samuel A. 
Kennedy, Attleborough, Bucks, Pennsylvania, U.S.—25th March, 1869, 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn. to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton buildings, Chancery-lane, London. 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





BrEECH-LOADERS FoR ItTaLy.—-The Italian Government has 
made up its mind to follow the age, and look out for a breech- 
loader for its army. News from Turin says that the commission 
to which the choice of the new gun was intrusted was to have met 
on the 26th ult. to take into consideration certain points which 
require decision. The calibre has already been fixed at 10°5 milli- 
metres, and the weight of ——— = be four kilogrammes at 





superphosphate of lime. 

3626. itexny James Hoee Kina, Glasgow, Jone, N.B., ‘‘ Improve- 
men gauges or apparatus for ascertain’ 2d 

3629. WILLIAM EDWARD GEDG@ 4 Strand, London, “ An 
improved tended to facilitate the ti i 


instrument perspective 
drawings.”—A communication from Paul Gelibert, Faubourg St. Martin, 
ag Tore a", 1868, “] in 
3637. WILLIAM Sop: riar-street, Reading, Berkshire, ‘‘ Improvements 
breech-loading oe ig ad 


3646. WALTER , Lanarkshire, N.B., “Im 
toons in xing toe vate ok somone al manufacturing hollow metallic 





least. A metallic Several systems have 
been f bly looked at, but the one which appears to stand the 
greatest chance is that one which has been put forward by one of 
the controllers of artillery. We understand the Ministry has 
ordered the immediate og gps of re errr Jf the pe _ 
systems, so that ma, experimen t some 0! 
infantry ouiente daring four or five months. ‘ae 
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ABSTRACTS OF SPECIFICATIONS. 


following descriptions are made from Abstracts prepared expressly for TuE 
Exoinern, at the ofice of Her Majesty's Commissioners of Patents. 


Class. 1.—-PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings. &c. 
2730. G. Travis, J. Cuapwick, and J. Law, Rochdale, “ Carding engines.” 
Dated 4th September, 1868. 

The patentees propose to fix thin, flat guides -between the doffers and the 
strippers ; these guides are placed between the rings on the doffers with the 
flat side towards the doffer; by this means the slivers are more effectually 
separated. They also place two collars (fluted or plain) between the stripper 
and the twisting straps, to take the slivers from the stripper, and carry them 
to the twisting straps; they also place guides between these rollers and the 
twisting straps, for the slivers to pass between; by these means there are less 
breakages and better work produced.— ot proceeded with. 


2734. J. PAanae. Camber well, Surrey, “ Motive power.”— Dated 4th September, 
1 


The patentee proposes to reheat or superheat steam and air combined to- 
gether, by forming t 1e pipe by which the steam and air is conducted from the 
nozzles to the cylinder or receiver with one or more angles, elbow bends, or 
curves.—Not proceeded with. 

2746. H. Cortes. Euston-square, London, “‘ Traction engine.”—Dated 7th 
. 1868. 


The patentee proposes to construct the engine upon a platform or frame- 
work to be mounted on two or more wheels of 12ft. or 14ft. in diameter; other 
wheels pivoted to separate frames, so as to turn in any direction for steering 
the apparatus, are also employed. Upon the platform is placed a high 
pressure engine with suitable boiler and furnace provided with revolving bars 
and arrangements for feeding the furnace with fuel. The bars by their motion 
clean themselves from clinkers, and by keeping the fuel in slight agitation or 
motion prevent the coal from coking. The fire is introduced at the upper 
part, and the boiler being short, any unevenness in the road or soil will not 
cause the tubes to be uncovered. The water is to be taken in at the bottom, 
and as it follows a serpentine course, the heat from the fire wil] be thoroughly 
taken up and the fuel economised.— Not proceeded with. 

2758. T. R. Tucker, Chancery-lane, London, “ Rotary engines.”—Dated 7th 
1+68, 


he ’ 

This invention consists in the novel arrangement of parts for obtaining the 
continuous action of the steam or other fluid upon the rotating piston or pis- 
tons, in the peculiar construction of the cylinder and pistons, and other parts 
in connection therewith; also in the combination of the cylinder and pistons 
with the main shaft and with a rotating disc or plate which is fixed on the 
shaft to carry the pistons. The invention also consists in the peculiar arrange- 
ment of the admission and exhaust ports and passages in combination with 
the disc and pistons.— Not proceeded with. 

2769. J. Srewanr and J. Nicnoxson, Poplar, ‘‘ Engines and valver.”—Dated 
8th September, 1868. 

Two or more cylinders are so arranged that their pistons act in unison, the 
steam acting upon them in the propelling direction until the whole of its use- 
ful effect is expended in the production of power or energy. No expansion 
gear is necessary, nor is the steam used twice over, but acts at the same time 
on each piston and in the same direction. By the use of a retaining valve 
between the exhaust and the condenser, or between the exhaust and the at- 
mosphere, according to the form of engine employed, the compression may 
be regulated to any required degree. 

2772. G. Warsop, Nottingham, ‘‘ Obtaining motive power.”--Dated 8th Sep- 
tember, 1868. 

This invention consists of a steam boiler and an engine; the engine works 
an air pump or pumps, drawing in cold air and forcing it through a coil of 
pipes or other suitable chamber heated by a furnace, and from this heated coil 
or chamber the air passes into the boiler and is caused to rise in a finely 
divided state through the water therein. The air and steam together pass 
from,the boiler to work the engine. 

2774. J. Minuwarp, Birmingham, ‘‘ Boilers.”—Dated 9th September, 1868. 

This invention consists in providing the upper ends of the heating tubes and 
vertical boilers with short extension pieces, forming prolongations of the tubes, 
and rising into the body of the water above the crown plate of the fire-box. 
Inner or circulating tubes are provided at the upper ends of the extension 
pieces, with elbows or branches passing through the sides of the extension 
tubes at some distance below the tops of the same and a little above the tube 
or crown plate. 


aes J. Apams and H. Baraert, Jersey, “ Pumps.”—Dated 9th September, 
868. 


This pump is employed to supply syrup to aérated liquids, and consists of 
a barrel, furnished with a piston, having a spindle valve at its lower end. The 
outer end of the piston rod is provided with an arm connected to a rod, re- 
gulating bar, and hand lever. A pipe from the syrup reservoir is attached to 
the upper part of the barrel, and the flow of the syrup is regulated by a stop 
cock and valve. The barrel is also provided with a valve, which is kept to its 
seat by a spring. 

2779. E. Woop, Bolton, ** Steam engines.” —Dated 9th September, 1868. 

The object of the First part of this invention is to work the exhaust valves 
independently without any intervention or connection with the steam valve 
gear by the employment of a second or separate eccentric or eccentric’s cam 
or crank, connecting rods and wrist plate of the steam valves. The patentee 
places the condenser immediately under the cylinder. In this arrangement 
the air pump has a situation und h the d , being c d there- 
to by independent passages or thoroughfares, and with the foot and delivery 
valves of such condenser, which are connected to and placed onone side there- 
of, the exhaust thoroughfares of the cylinder being connected direct from 
above with the condenser. 
= A, V. Newton, Chancery-lane, London, * Pumps.” — Dated 9th September, 

868. 

This invention consists of a hollow piston having side openings in it, and 
double acting disc or puppet valves carried by the piston and seating alter- 
nately on or over apertures in the ends of the piston. 

— “8 Suanp, Blackfriars, London, “ Boilers.” — Dated 10th September, 
868. 

The boiler is constructed of an inner shell; the lower part of this shell is 
open at the bottom where the fire-bars are placed. The upper part of the shell 
contains an arrangement of tubes, it is closed at the top except at the centre, 
where the chimney or funnel is attached, The shel] is surrounded by an 
outer casing continued up past the funnel. 

2808. G. Bower and W. Hotiinesuep, St. Neots, “‘ Gas engines.””—Dated 
11th September, '86x. 

The engine consists of a framework carrying twocylinders placed diagonally 
and at right angles to each other; these cylinders are arranged s0 as to os- 
cillate on hollow trunnions, and both piston rods are attached to the same 
crank pin. On one side of each cylinder, and having the axis of oscillation 
passing through it, there is fitted a valve box with a cover and slide valve, 
and on the face of the cover of the valve box there is attached the hollow 
trunnion. The trunnion on the opposite side of the cylinder is attached 
direct to it. Each cylinder is provided with a jacket or outer case for the 
jo ca of passing a stream of water round it to keep it cool. Within the 

ollow trunnions are fitted internal tubes or casings having compartments 
arranged in them ; these internal tubes or casings are turned to fit accurately 
and truly in the interior of the trunnions, which are also bored out. The in- 
ternal casings are held in position by a bracket and set screw bolted on to the 
framework of the engine, thus preventing them from oscil/ating or vibrating 
with the trunnions. The explosion of the mixture of gas and air is effected 
at one end of each cylinder, only the down stroke being performed by the 
pressure of the atmosphere acting on a partial vacuum produced under the 
piston by the exploded gases. 


28'1. C. Turner, Preston, ‘‘ Furnaces.” —Dated 12th September, 1868. 

This invention consists in perforating or forming apertures or holes in the 
front of the furnace plate above the doorway, which are capable of being 
closed by dampers or shutters, and through which when open, a current of air 
is admitted, which is caused to strike or impinge against a baffier, or inclined 
plate projecting from a point above the aperture into the furnace, terminating 
a few inches above the bars or grate, the dimensions of such bars, longi- 
tudinally, being reduced to about two-thirds the length of the ordinary fire- 
= the remaining one-third being built up with fire-bricks.—Not proceeded 
with. 


2014. E Turner, Bristol, “ Packing for pistons, d:c.”—Dated 12th September, 
fh 





The inner bark of the linden or lime tree, with the gummy matters removed 
from it by boiling in an alkaline solution, is employed. The raw inner bark is 
boiled, by preference, in a solution of caustic soda for about four hours, and 
then washed in water until perfectly clean. It is then dried and carded and 
made ready forspinning. It may then be used in the same manner as flax is 
at present employed for packing by being made into the form of rope or band 
and with oil or other lubricating compounds. 


above the w ends of the outer tubes, and are connected together by 
means of a solid plate or diaphragm, in which such inner tubes are firm] 
secured either flush with the plate or projec above the same if required. 
In the plate other apertures may be formed, which other tubes may be 
fixed, passing up to above or below the water level for facilitating the con- 
veyanceof the steam to the steam spaces of the boilers. The plate also 
serves to prevent priming and to receive some of the solid matter contained 
in the water. The plate may be flat or convex and may be formed in seg- 
ments or with ribs or corrugations. In another arrangement the outer tubes 
are carried up above the crown plate to the before-mentioned plate or dia- 
phragm, in which they are fixed either flush or so as to project above the 
same, and the upper ends of the inner tubes are formed with a band passing 
through the outer tubes at a point between the crown plate and upper plate. 
Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages. 
arness, ec, 
ai E. Newroy, Chancery-lane, ‘‘ Compasses.”—Dated 5th September, 
8. 


This invention consists of a combination of three or more systems of magnetic 
needles or bars attached to one or more axles,and arranged in different horizontal 
planes. The first, or upper system of magnetised needles, consists of two bars 
parallel to each other with similar poles in the same direction, and parallel 
to the systems of magnetised needles below when there is no disturbing cause 
to move them from the magnetic meridian. The second, or interme- 
diate system of magnetised needles or bars, consists of two or more magnetised 
needles or bars fixed in a frame which may be attached to a vertical axle or 
shaft, and be movable up and down the same; or the frame may be adapted 
to uprights or pendant rods on which it may be moved up and down. 
2753. W. J. Cannincroy, Westminster, “‘ Capstans.”—Dated 7th September, 

1868. 

The patentee forms upon the barrel of the capstan a seriesof two or more 
circular grooves, and combines with the capstan an auxiliary barrel 
placed a short distance from the capstan, and having grooves corresponding 
with those on the capstan The rope or chain to be hauled in is first acted 
upon by the capstan, from whence it passes over the first grooves of the auxi- 
liary barrel to the second groove of the capstan, and so on, the slack end being 
drawn off in the ordinary manner. 

2785. E. Papury, Stofford, “Anchors.”—Dated 10th September, 1868. 

The patentee makes the stem or stalk of the anchor shorter than usual, and 
provides the stem with the ordinary ring, through which the cable is passed. 
The arms of the anchor are made straighter than usual, and in place of the 
ordinary flukes at the ends of the arms, the ends are provided with enlarge- 
ments. The flukes, or holding parts of the anchor, are arranged on opposite 
sidesof the arms instead of at the ends of the arms as is usual —Wot pro- 
ceeded with. 

2806. J. Roperrs, King William-street, ‘‘ Horseshoes.”—Dated 11th Septem- 
ber, 1868. 

This invention consists in forming the outer part or case of a portable stove of 
two pieces of sheet metal of the same shape but differing in size, the outer 
piece of metal being larger round than the inner piece, so as to leave space 
between the two pieces. The outer piece is formed perforated and the inner 
piece solid, and the space between these two pieces is filled with loose or 
granulated terra-cotta, or other similar suitable substance or material. 

2807. J. Ronergrs, King William-street, E.C., “ Horseshoes.” — Dated 11th 
September , 1568. 

The patentee employs a piece of leather or other material riveted to the 
turned-up edges of a flat plate of sheet metal, and to this piece of metal an 
iron shoe of the ordinary kind is riveted or otherwise securely fixed.—WNot 
proceeded with. 

2864. A. F.Campsei, Great Plumstead, “ Ships.”—Dated 17th September, 
1868. 

This invention consists in the severance of {vessels for cargo purposes in two 
distinct vessels, one constructed and fitted with steam or other motive-power 
engines with rudders, and built so that the available space, besides that necessary 
for the crew, passengers, and light packages, is devoted mainly to the stowage 
of the fuel; and the other vessel constructed so that nearly its whole space can 
be devoted to purposes of cargo or passengers. This Second vessel is adapted 
by internal arrangements for the particular trade in which it is to beemployed 
and being unsinkable when hermetically closed on deck at sea. 

2871. R. Smirn, Islington, “ Prevention of the fouling of ships’ bottoms.”— 
Dated \7th September, 1868. 

The patentee places a pipe or pipes along one or both sides of the ship, be- 
ginning at the keel. This pipe or these pipes is or are filled with a compound 
generating or producing a strong gas capable of destroying all barnacles or 
other animal or vegetable life capable of fouling ships’ bo‘tems. The gas is 
to be allowed to escape through an opening or openings in the above-mentioned 
pipe or pipes and mingle with the air and water surrounding the ship. 

2377. H. Vansirrart, Richmond, “‘ Screw propellers.” — Dated \8th September, 
1568, 

This invention consists in detailed improvements upon Lowe and Harris’s 

Patent, dated 10th October, 1862 (No. 2735). 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manujsacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 

2731. W. G. Cooper and R. Harrison, Lancaster, *‘ Looms.” —Dated 
4th September, 1868. 

This invention relates, First, to a self-acting and adjusting weighting of the 

warp beam near the top of the end frame. The patentees fix a stud on which | 

is a pulley cord and weight, another pulley is placed on the stud, acting as a 

weight leverfulcrum. Secondly, toimproved apparatus for taking up the cloth 

as itis woven. This is effected by means of acam on the lappet sh#ft, or 
attached to the lappet wheel; the cam actuates a parallel rod, imparting thereto 

a horizontal to and fro motion. The rod gives motion toa catch-lever working 

on a stud near the middle of such lever, the lower part of which has a slot hole. 

—Not proceeded with. 

2765. G. Lowry, Salford, ‘‘ Heckling fibres.” —Dated 8th September, 1868. 

This invention consists in the employment of a cam pulley for increasing 

the number of strokes of the dofling knife. The cam is formed by cutting a 

suitably shaped groove upon the face of the pulley. The pulley rotates upon 

a stud or spindle fixed to the side of the machine, and is driven by a strap 

from a pulley in the machine. A stud or pin that is fixed to the doffing knife 

is inserted in this groove. When the pulley rotates, the cam raises and lowers 
the knife two or more times for each revolution of the pulley according to the 
shape of the cam.—WNot proceeded with. 

ee A. A. Leseune, Manchester, “‘ Printing fabrics.""— Dated 10th Septem- 

er, 1568. 

This invention consists in combining with the madder colours a certain pro- 
portion of a preparation of palm gum, commonly called sago or tapioca. The 
quantity of this palm gum, or sago or tapioca, depends upon the shade of 
colour to be printed. In producing red colours the patentee takes twenty parts 
of an aluminous mordant. at from ten to eleven degrees of Beaume’s hydro- 
meter, and fifteen parts of the preparation of palm gum, which is to be mixed 
gradually with the mordant and heated for about one quarter of an hour at a 
temperature of about fifty degrees of Beaumer’s thermometer ; the solution 
must then be passed through a coppersieve and stirred with a hard brush; the 
solution is then completed by straining it through a cloth, 
2788. J. Maynes, Manchester, ‘‘ Looms." —Dated 10th September, 1868, 
The invention consists in an arrangement of mechanism applied to the 
loom for changing the shuttles at one and the same end of the slay, namely, 
the shuttle carrying the broken or exhausted weft leaves the shuttle box, and 
the fresh weft is supplied to the same shuttle box instantaneously, and with- 
out reducing the speed of the loom ; the essential advantages of this arrange- 
ment being that the out-coming shuttle drives the picker to the extreme or 
back end of the lathe or shuttle box, so as to be quite out of the way of the 
incoming shuttle, and this without the necessity of having some special 
mechanism for the purpose, and the out-coming shuttle is forced out of the 
shuttle box, without the aid of and quite independent of the picker. 

oe, J, Dessavew, Lancaster, ‘‘ Warping machines.” — Dated 11th September, 

868. 


, Carts, 





This invention consists in a certain hanical rs whereby a 
warper is relieved from the necessity of turning the yarn beam by hand, to 
take up the slack or overrun of the bobbins before starting the machine after 
a stoppage. At the end of the warp drum shaft there is a friction motion or 
clutch box, which is broughtinto gear by the pressure of the warper’s footon a 
treadle running along the front of the cylinder and near to the floor. This 
treadie is held by two arms, one at each side of the drum, which are fastened 
to a rod, each end of which rests ina bearing fixed to each side of the machine. 
The machine having stopped, the swing or drop rollers descend and take up 
the overrun of the bobbins.—WNot proceeded with. 

say | J. Herugrinoron, Manchester, “‘ Winding yarn.”—Dated \4th Septem- 

er, 1868. 
This invention consists in combining with ordinary winding mechanism 





2831. M. Benson, Manchester-square, W., ‘‘ Steam pumping hinery.” — 
A communication. — Dated 15th September, 1868. 

This invention consists in constructing a steam engine with a cylinder and 
piston so suited to each other that the piston will perform the functions of a 
valve in opening and closing the parts of the inlet and exhaust passages. This 
. is accomp'ished by making the piston as much longer than the stroke, as is 


arran¢ for distributing the yarn or thread so that it may be wound in 
the cop form. The threads are distributed by an oscillating “ faller wire,” or 
by a copping rail sliding up and down. In double sided machines the two 
faller wires or copping rails are connected so as to move simultaneously, and 
motion is imparted thereto by levers, rods, or other suitable mechanism, acted 
upon by a reciprocating or rotary “ shaper” made to reciprocate or rotate by 





required to cover the steam ports at each end and exhaust in the 
centre of the cylinder lengthways alternately at the same time when in 
operation. 


2882. J. fusry and J. Dewpwey, Leadenhall-sireet, “‘ Steam boilers.”— 


ble gearing from the drum driving the spindles.—Not proceeded with. 
ee Horrocks, Ainsworth, “ Looms for weaving.”—Dated 16th Septem- 


This invention consists in casting on or spplying to the outer arms of the 





, 1868, 
According to invention the inner tubes are extended some distance 


2872. W. Curssoup, Stroud, “ Feeding wool to carding engines.”—Dated 17th 


This invention relates to a patent dated April 7th, 1866. No. 1000, In- 
troduced into the original machine are the following modifications. The bars 
forming the bottom of the box are placed horizontally, and an alcernating end- 
way and parallel vertical motion are given them. They are armed at their 
forward ends with saw teeth in order that they may the better take hold of the 
advancing fibres. Near the mouth of the box a rotary comb is mounted, con- 
sisting of an oval drum carrying two rows of teeth fixed in lines coincident 
with its largest radius. Behind this rotary comb a grid is set transversely to 
the box, and with its spaces in the planes of motion of the comb teeth, 
These teeth as they rotate will take hold of the fibres at the back of the grid, 
and draw them down past a rotary gill which is set below the grid and a little 
above the traversing bars, and assist in carrying the fib es forward, while it 
prevents an undue quantity passing from the rear of the box. The fibres car- 
ried forward by the rotary comb are taken up by the saw teeth of the recipro- 
cating bars and delivered tothe reciprocating combs before mentioned. 
Immediately in the rear of the upper comb plate is mounted a transverse 
sliding-tooth blade, which receives a short endway motion and serves to dis- 
turb the advanced fibre, and enable the comb plates more effectually to take 
hold of the same. 

2884. G. Beanuanpt, Radcliffe, “ ing, spinning, and doubling fibrous 
materials.’—Dated 19th September, 1862. 

This invention consists, First, in applying a shaft or bar to machines for 

eparing, spinning, or doubling fibrous materials where leather covered rol- 
ers have to be pressed upon fluted rollers by weights, levers, or springs, so 
that by turning or moving the shaft or bar the pressure acting upon the rollers 
may be simul 1 i or applied at will. Secondly, in securing 
the cloth at intervals to the plate or cover of the upper spindle or copping 
rail, and in slotting this plate or cover to allow it to traverse with the “ drag 
cloth.” Thirdly, in the use of an L trough to receive the full bobbins, the 
front of the copping rail forming one side of the trough. 


Class 4—AGRICULTURE: 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 





2823. J. D. Prxroxtp, Rugby, “Grinding grain.”—Dated 14th September, 
1868. 


This invention consists in a number of fixed chilled plates suitably grooved 
or roughened with a runner composed of natural or artificial stone ; the stone 
which answers the best is the Derbyshire grey. The runner stone may be 
either flat or conical, and works in combination with the fixed chilled and 
grooved plates. This machine is driven by any convenient prime mover, but 
it is proposed to transmit the motion through a frictional driving wheel, 
mounted either upon the spindle of the stone itself or upon the main shaft of 
the prime mover. 

2858. R. Dea, Birmingham, “ Combination pulverising plough.”"—Dated 16th 
September, 1868. 

The ploughshare and its attendant parts are constructed of a trough shape, 
level in the front for entering the soil, and rising behind for the purpose of 
elevating the soil by the common draught-action of the plough; and at the 
elevated rear end of the trough, in connection with the ploughshare, either 
above or below it, the means for separating, dividing up, and scattering the 
soil so elevated is applied. —Not proceeded with. 

2860. S. Bearps, Stowe Park, Buckingham, “ Sleam ploughs.”—Dated \7th 

September, 1868. 

This invention relates to a patent dated 6th October, 1862. No. 2699. The 
improved plough is constructed with self-acting lifting or tipping mechanism 
and running and stop chains, and the latter are attached to the hauling rope, 
so that the share beams are instantaneously raised and lowered by the first 
pull of the hauling rope at each change of direction. The plough frame is 
fitted with a stop chain at each end, and the hauling rope connected with both 
of these stop chains, the free ends of the latter being provided with double 
hooks for connecting them with the free ends of the running chains, and also 
to the share frames, to which their oppesite ends are secured. In the centre 
of the plough frame a transverse shaft is fixed, upon which a pair of grooved 
wheels are mounted, round and over which the tworunning chains are passed ; 
through one of the links of each of these chains, and also through its wheel, 
a cross-pin is mounted to prevent the slip of the chains in the grooves. The 
length of the two portions of the running chains between the cross-pin and the 
share frames is such that when one set of ploughs is raised the other is 
lowered, 

2861. J. Davey, Crofthole, “ Ploughs.”—Dated 17th September, 1363. 

The shank or neck of the coulter passes down through the beam, and is 
supported by a pin through the coulter boss, and is imperfectly adjusted for 
turning or feathering from right to left by meaus of two set screws. The 
coulter lever or tiller is hung on a stud or upright in front of the coulter. A 
slot is provided to allow the coulter to become more or less vertical, so that 
the blade point corresponds with the point of the share. The shank of the 
coulter bearing against the set screw raises or depresses te coulter blade, 
The back end of the coulter lever is brought into collision with the breasts, 
and by the semi-revolution of the latter is carried from right to left, or vce 
versa, the required position of the coulter blade to the point of the share is 
given. The handle of the lever is firmly locked by being placed under a 
hook, which is attached to or formed on each of the stilts. 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &e. 
2742, W. H. Crispin, Stratford, “ Artificial fuel."—Dated Sth Septembers 





1868. 

The fuel is formed by taking about one ton of coal in a pulverised state, and 
adding thereto about six or seven per cent. by weight of pitch, the same 
having been previously dissolved in about an equal weight of creosote or 
“heavy ” oil resulting from the distillation of coal-tar, or in any hydrocarbon 
fluid or fluids possessing similar solvent powers. The coal and pitch having 


been thus combined, about three per cent. by weight of lime and three per 

cent. of chloride of sodium (common salt) are added. 

2825. H. J. Tunnavuxy, Sunderland, “ Preserving submerged iron structures,” 
Dated 14th September, 1 868, 

In order to prevent the oxidation of the iron it is covered with a composi- 

tion, consisting of gutta percha and resin dissolved in combination with pine 

varnish. The surface of the metal is first cleaned and prepared, and the 





composition is mixed and applied in the following manner. The surface of 
the iron is, First, to be made clean by the application of muriatic or other 
acid brought to a proper consistency by the addition of ivory black and pine 
varnish. This mixture is then applied with a brush, and after being left 
upon the iron for a few hours, it must be scraped or washed off with water in 
which a little soda is dissolved. When the surface of the metal thus pre- 


pared has become dry, the anti-oxidising composition is ‘applied. The anti- 
fouling composition, for preventing the adhesion of barnacles and marine 














vegetation to the surface of iron or other submerged material, is made by 
dissolving four ounces of phosphorus in sixteen ounces of bisulphuret of 
carbon and two ounces of absolute vegetable naphtha spirit then two 
pounds of shellac and two ounces of gum benzoin are dissolved in absolute 
vegetable naphtha spirit, bisulphuret of carbon, or other solvent, to the con- 
sistency of thick paint, and the solution of phosphorus is added thereto, 
2832. E. Sanseant, Birmingham, ‘‘ Manufacture of gas-fittings ."—Dated ith 
September, \863. 
This consists in connecting or jcining together the parts of the gas fittings 
by the process of casting in metal or chill moulds. 
2842. W. R. Lake, Southampton-buildings, Lonion, “ Coveriags for walls, 
ceilings, &c."—A communication.— Date t Lith & mber, 1868. 
Thin sheets or lamin of wood, which may be cut from a log by turning or 
by any other suitable process, are taken, and to one side of such la re paper 





are applied the two 


pulp, or sheets of paper cloth or other textile fabric : 
tervention of any adhesive 


materials are closely united by pressure or by the in 

substance.— Not proceeded with, 

2849. F, F. Greexwoop, Hornsey, “ Fastenings.” — Datei 10th September, 
1868. 






The patentee combines the frame of the buckles with the frame or box of 
a lock so that the whole forms one piece. Beyond, and raised above that part 
of the buckle which receives the free end of the tongue when closed down, he 
forms a bow-shaped bar or loop; or he makes a hole in that part of the buckle 
to receive the tongue at pleasure, and he hinges the base of the tongue upon 
the bolt of the lock. When the bolt tongue is discharged from the lock he 
thrusts the free end under the bow-shaped bar. The protrusion and with- 
drawal of the bolt tongue may be accomplished either by the use of a separate 
key or by means of the mechanism of the lock buckle itself. 
2855. G. B. Smanre, Llanelwedd, Builth, “ Fire-grates.” — Dated 16th 
September, 1863. ; : ; 
The grate or fire-holder is made of bars of iron bent into a semicircular or 
other form, and the ends of these bars are rivetted on to two upright pieces of 
iron. The bottom of the grate consists of bars rivetted on to the lowest 
semicircular side bar. The ends of the top and bottom semicircular bar pro- 
ject beyond the upright pieces, and are bent down so as to form hooks, which 
fit into iron eyes secured by and fixed in or upon the fixed back of the grate. 
2869. J. H. Jouxson, Lincola’s-inn, London, ** Combustion of liquid fuel.”—A 
communication.— Dated 15th September, 1868. 
This invention consists in burning liquid fuel directly, and without any ad- 
mixture of steam or water, upon a peculiar grate disposed either vertically at 
an angle or horizontally. When horizontally disposed the liquid fuel is im- 
pelled or caused to flow over the surface of the grate by pressure It flows in 
a number of small streams along the face of the several grate bars, which are 
grooved or channelle i longitudinally for that purpose, and having connected 
to them at oa ends small liquid fuel supply pipes. These several 
supply pipes are f m & regulator above, which receives the liquid through 
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ipes, and a ock in connection with a tank or reservoir situate at a 
Pipher ievel. e air for supporting combustion enters between the grate 
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inary furnace grates. The furnace chamber may either be 
composed of fire-clay or surrounded with water spaces, and fire-brick defiect- 
ing arches or Selden may be disposed therein as found requisite. 
2888. F. Dyer, Camden Town, “ Hot-water apparatus.”—Dated 19th September, 
3 


186 

This invention consists, First, in the use of the tubular fire-back 
made of malleable iron or other metal, cast in one piece from tubes 
crossed, or cast, or wrought in any other way, or constructed of pipes 
or tubes of any form or shape, and of any metal. Secondly, in 
the manner of connecting the tubular fire-brick bg the hot-water 
cylinder. Thirdly, in the application and use of a jipe with 
ball valve inserted to prevent the Le ps flow of water “44 return 
pipe. Fourthly, in the method or pny 8, of connections, by which all parts of 
a dweliing-house or other buildi lied with hot water by the use 
of a hot-water cylinder, reservoir, or “ey placed near the kitchen fire and in 
connection with the tubular om 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast rab Defunes, Gun Carriages, dc. 
2744, T. Wi1tson, Birmingham, “ Fire-arms.”—Dated 5th September, 1 

To the trigger-guard at the rear of the trigger is jointed a hinged plate or 
flap, the plate or flap being similar to an ordinary sight leaf, ond at -~ ofa 
similar backward and forward movement. In order to secure or fix the 
trigger, the plate or flap is turned forward so that its free end rests or abuts 
against the shank of the trigger, thereby preventing the movement of the 
trigger, and, con sequently, the accidental discharge of the fire-arm. It also 
consists in constructing the foot, or upper end of the trigger, so as to make it 
bear firmly upon the rear guide spring, whereby the movement of the — 
is prevented, while the shank of the trigger remains fixed by the free end of 
the plate or flap. It consists, further, in constructing the extractors or breech- 
loading fire-arms, provided with sliding bolts or closers, to work in a longi- 
tudinal groove or opening in the rear and upper side of the breech-shoe, and 
operating the extractors by the sliding motions of the breech-bolt (acting 
against shoulders formed on the bodies of the extractors) in opening and 
closing the breech. It consists, further, of the following mode of securing the 
hinged blocks of breech-loading fire-arms during the discharge of the said 
fire-arms. A raised piece is fixed to the forward end of the breech-shoe, into 
which a bolt takes upon closing the breech-block. The bolt in the block 
works in a longitudinal slot formed in the block, and is released by the pres- 
sure of the thumb on opening the breech for reloading the fire-arm. 

2885. T. Brnney, Bracon Hall, Norfolk, “ Construction of defensive armour.” — 
Dated 19h September, 1868. 

This relates to a prior invention, patented 25th January, 1867, No. 193, and 
consists in a number of improvements in the details of the construction of the 
defensive armour, &c , therein described.—Not with, 

2892. G. Innes, New Cross, ‘‘ Rifling machines.” — Dated 19th September, 1868. 

The bed of the machine is constructed like that of an ordinary lathe bed, or 
a lathe bed can be used by simply removing the heads. Upon this bed a 
saddle or carriage is fitted, and connected by a suitable nut toa screw extend- 
ing from end to end of the bed. Parallel with this screw, and F sae young 
outside the bed, is a toothed rack, into which is geared a pinion fixed on a 
short transverse screw spindle supported in suitable bearings on the travelling 
carriage or saddle. The latter carries a rack which is fitted to work in a 
guideway. This rack is connected by a nut with the transverse screw, and 
gears into a pinion on the thrust bar to which the tool bar is fixed, which bar 
is thereby caused to rotate as the carriage or saddle moves along the bed. 
The pitch of the rifling is varied by changing the relative speed of the 
carriage and thrust bar.—WNot led with, 


Class '7.-FURNITURE AND CLOTHIN 
Including Cooking Utensils, Upholstery, ye 5 eo ‘Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
By E. B. J., and H. Stoxes, Birmingham, ‘‘ Pearl ornaments.”—Dated 
‘1868 








th September, 

The patentee proposes to utilise pearl in making ornaments.—Not proceeded 
with. 

2767. P. J. Sou.ace, Paris, ‘‘ Breast pin.”"—Dated 8th September, 1868 

The pin is constructed of two parts, which, when én seu, form a species of 
bow, the pin taking the place of the string, and the point entering an aperture 
in one end of the bow prevents its becoming accidentally attached.—Not 
proceeded with, 

2773. E. Jounson, Brighton, “‘ Muffs, cuffs, and collars.”—Dated 8th Sep- 
tember, 1868. 

The patentee proposes to make articles of pheasant feathers applied in an 
entirely novel manner. In making a muff the foundation or muff proper is 
first completed, and the feathers, which are attached by sewing singly or 

otherwise to a silk or other backing, then applied thereon so as to partially 
envelope the muff foundation. The feathers are arranged so that they may 
depend or hang downwards on either side of the muff, meeting’ at the top, 
where the smallest feathers are placed ina seam, which is concealed by a 
braid or other suitable ornament. The long feathers are placed at the lower 
edges of the backing on either side of ‘he muff, and tend to impart 2 drooping 
appearance tothe same. When the small or breast feathers only are used, 
they are made to follow the contour of the muff, instead of depending, as 
before described, on each side. 
2800. B. D. Goprrey, Chancery-lane, London, ‘‘ Securing soles on boots.” — 
Dated \1th September, 1868. 

The patentee employs sprigs, which are formed with screw threads, but 
which, instead of being inserted by turning or screwing them in, are driven 
into the sole like an ordinary nail or peg, two or more threads being formed 
on the sprig to give the screw a quick pitch, so that the act of driving in the 
sprigs causes their rotation in the leather.—Not proceeded with. 

2812. A. W. nent Stewarton, N.B., ‘‘ Caps or bonnets.”—Dated 12t 


, 
_ 


This invention consists in the insertion of a piece or pieces of elastic or 
other suitable expanding and contracting material at one or more places 
round the mouth or that part of the cap or bonnet which fits the head.—Not 
proceeded with, 

2829. E. vonene, Goswell-road, London, “‘ Hats and caps.”—Dated 15th 
September, 1868. 

The material ployed is paper, pasteboard, or cloth. Itis first covered 
with a coating of size and water, and then exposed to the influence of arti- 
ficial heat until it is thoroughly dred; then soaked in or damped with water 
for several hours, when, after being saturated with soft soap and water, it is 
blocked into the desired shape.—Not proceeded with, 

2330. C. D. Asst, Southampton-buildings, London, “ Securing buttons.”— 
A communication.—Dated \5th September, 1868. 

The shank of the button is formed in the shape of a small open-ended tube, 
having a shoulder a short distance from the end. This shank is placed 
between two jaws secured together by a spring. One of the jaws is fixed toa 
table or other object, while the other carries a catch, whereby, when the 
button shank is inserted, the loose jaw is drawn close up to the fixed jaw, so as 
to hold the shank firmly. A metallic point or piercer is then inse: into the 
open end of the tube, and that part of the article of dress to which the button 
is to be secured is forced over such point on the shank of the button, so as to 

1 lider thereon. The point is then 
removed, and a riveting punch is introduced into the open end of the tube, 
and is caused by pressure or blows to widen out the tube in such a manner as 
securely to hold the article of dress between it and the shoulder on the tube. 
2840. R. rte Westminster Bridge-road, London, “ Cleaning boots.’’— 

Dated \5 th September, 1868. 

This invention is composed chiefly of a shallow box or frame, in which are 
set on edge any convenient number of strips of vulcanised india-rubber, 
secured between narrower strips of metal or wood, firmly fixed in the wooden 
or other box or frame. At each side of the box or frame is a raised brush 
with the bristles inwards, serving to brush the sides and edges of the boots or 
shoes. In some instances, where a larger apparatus is required, a double 
brush is placed in the centre, so that both sides of the boot or shoe may be 
cleaned at a time. 

2841. A. Rooxes, Zast-street, London, “ Curtain rings.”—Dated 15th Sep- 
tember, 1868. 








This invention consists in fitting or providing the rin th one or more 
pulleys, rollers, balls, or circular discs, at a point about d teal —— 
the point of attachment of the curtain hook. As the ring to move 


along the pole the pulleys, rollers, balls, or discs Ay on yt axes or 
centres, and thereby diminish the friction and noise. 


2850. G. R. Samson, Wells-sireet, London, “ Pianofortes.”"—Dated 16th 


September, 1 
This invention consists in a new mode of constructing that portion of 
vee ra to which he —e or — are ee eg bb Ban 9 are 
to a tuning » which passes q throug! wres' every 
jin having two oo A ede front of the wrest plank, and the other at the 
back. The wire is then attached By dd other end SS ate 
brought down and passed under a bridge at the bottom of the sound-board ; it 
is then brought up and attached to the a end of the tuning pin.—Not pro- 


2887. J. Buaxey, Leeds, “‘ 


admit the passage o 
A collar is recessed into the heel part of the last, a which the screw 
acts as a fulcrum; and when the screw is urged forward the toe, by reason of 
the ide working within the tapered part, is opened out as much as 
req 

2891. L. Deszns, Chariny Cross, London, “ Miners’ lamps.”—Dated 19h 


1868, 
centre of the gallery and platform bearing the wick-holder is a 





cptatsied Chena for its reception—round which a 

is coiled ; of ihe etinder to the wick bolder, which is a sma’ 
Fay wt Cea so yo otherwise fixed at one side three small teeth, which 

gear with an endless screw turning on an axis. The shaft on which this is 

mounted revolves below in a small tube.— ot proceeded with, 


Class 8.—CHEMICAL. 
ined tleten Materials, jumestan ant and Preservation of Food 
0) 

Brewing, ing, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, pokey Paint, Manures, &c. 

2793. J. OLIvER and C. O. mag TS cena cette ** Utilising 
alkaline salts.” — Dated 10th September, 1 

gircinieduntetd iroicaniartimes contain a large excess of 
chloride of sodium, they prefer to utilise the alkaline and neutral salts present 
as follows :—They decompose the carbonate of soda present in the ash with 
sulphate of magnesia in order to obtain hydrated carbonate of magnesia, 

ipitated, and sulphate of soda, in solution; a slight excess of carbonate 
of s is employed to insure the complete decomposition of the sulphate of 
magnesia, and to effect this with some d of certainty, they use hot solu- 
tions of carbonate of soda and sulphate of magnesia at a my op es ranging 
from 160 to 180 Fah.; the soluble salts are separated from insoluble car- 
bonate of magnesia. by the ordinary process of any the supernatant 
liquor, containing the neutral saline salts, is evaporated to dryness and treated 
with mp a quantity of sulphuric acid to d Pp the chloride of 
sodium present. 
2805. G. Biscuor, - ig “ Precipitation and separation of 

'—Dated 11th , 

The cipitation is effected in apparatus consisting of a large wooden cask 
suspended horizontally on axes sup; in seme or suitable standands. 
The cask has in its interior four or other number of longitudinal partitions, 
extending radially from the circumference towards the centre. Spongy iron 
and cupreous liquor having been introduced into the cask, an intimate mixture 
- effected without any caking of the contents by turning the cask slowly on 
ts axes. 

2810. = B. hae mag of Low Moor, “ New manufacture of metal.”—Dated 
1868 





rus’ a consists inthe employment of steel bars in the puddling 
furnace during the process of puddling pig or refined metal into wrought 
iron. The steel bars are cut into small pieces, and their quantity or propor- 
tion varies from about one-twelfth to one-third in a ag a! the mass to ha 
mixed, according to the purpose and degree of hard 

quired. The mass is then boiled, paddled, and worked omer by the pes. 
ps in the ordinary process of puddling 
2816. J. C. Coomne and 8S, G. Greae, Lombard-street, E.C., ‘‘ Coating iron 
and steel.” —Dated 12th September, 1868. 

The patentees apply a priming of varnish made of lac, gum, juniper, or any 
of the gum resins, dissolved in naphtha, pyroacetic, ether, or spirits, or any 
menstruum capable of taking them up. This priming is applied directly to the 
surface of the metal, tue latter being first heated by any suitable appliance.— 
Not proceeded with. 





2817. J. uae Park-street, London, ‘‘ Mincing meat.” —Dated 14th Septem- 
1 


ber, > 

This invention relates to a machine which has a cylinder of iron or other 
substance, wherein are inclosed one or more rows of fixed knives and a series 
of rotating propellers. It consists, First, in means for supporting the 
propeller axle. whereby the machine is constructed with a central delivery 
and enabled to support the axle in two or more bearings. Secondly, in con- 
structing the cylinder | so that it may have its delivery nozzle readily 

and and be opened and closed without removing the 
nozzle. Thirdly, in supporting and securing the knives so that they may be 
readily removed from the cylinder. 
2820. F. SusoHm Uttzin, Westminster Palace Hotel, “ Generating carbonic 
acid.” —A communication.— Dated 14th September, 1868. 

This invention consists in a cylindrical vessel made of lead intended for the 
development of carbonic acid from marble or pure lime, and of another 
cylindrical vessel, also kept closed, serving for purifying the carbonic acid, and 
of an open vessel of earthenware. glass, or other material to reccive muriatic 
acid, which should be mixed with water in the proportion of about three parts 
of muriatic acid to four parts of water.—Not proceeded with. 

2821. es. ‘eam Paris, ‘‘ Improved size for paper.” —Dated 14th Septem- 
3 4. 

This invention consists in a solution of sulphate of alumina mixed with a 
solution of resinous soap, from which a precipitate of the resinate of alumina 
is obtained. This precipitate, when washed, drained, and pressed, forms the 
size or compound which is called aluminocolli. 
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Pati of aher pane material hich as ben 
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pe eeeeeey Sey, cnn be epee ployed. These 
are prevented from lifting from the expansion of the ante bye 
suitable cover or lid closing the opening of the die. 
woe | R. Laxg, -buildings, ra 


lith ity oy 
communication.— 
Powder No. 1 is composed of nine pounds Of a chlorate of potash, quarter 


A a pound of = and a quarter of a pound of light charcoal. Powder 
is prepared with two pounds of chlorate of potash, one pound of fine 

ary ‘white sugar, Fah one pound of ferro-prussiate of potash. powder No. 3 
is composed of four pounds of chlorate of potash, quarter of a pound of 
charcoal, one sd of sulphur or ae, and one pound of ferro-prussiate of 
ih. Powder No. 4 is prepared with four pounds of chlorate of potash, 


four pounds a sugar, quarter of a ye Fe arcoal, more or less, and a 
quarter of a pound of sulphur. Powder No. 4 is ay ay by using one part 
of chlorate of potash and one ress of sugar. Powder No. 6 is composed of 
eleven pounds of chlorate o’ quarter of a pound of sulphur, and a 
quarter of a pound of charcoal. Rode ‘No. 7 is com of one part of 
chlorate of potash and one part of charcoal saturated wit! the liquid. ieceker 
= ty consists of chlorate of potash pulverised and saturated with the 

iqui 


Class 9. —ELECTRICITY. 
Including Electric, Magnetic, Electro- Magnetic i Aer, 
Electrical Apparatus, Galvanic Batter 
om, 2. Suarzock, Liverpool, “ Metal telegraph posts.’ Dated 4th September, 
The central uprights of telegraph posts are made of iron or steel in conve~ 


nient lengths of tubular form, the lengths being attached by means of flanges 
which only require bolting or riveting together. In the case of telegraph 





masts, as well as the signal masts, where iderable height is requi the 
patentee trusses or braces the central — by means of iron or steel ‘truss 
rods, peters are tightened and adjusted by means of stretching screws. 


ag 5, 2euriouarem, Regent-street, “ Electricity.”—Dated 5th Septem- 


The yee forms cylinders from open-worked copper plates, or from 

— wires worked into the form of cylinders ; these cylinders are provided 
with tubes to allow of their being connected together by insulated bent pins or 
wires to form a chain; these pins or wires put the copper —- into 
metallic contact with solid or hollow zinc poe which are d through 
the copper cylinders after the latter _— been 1 provided with threads or other 
insulating material ; the zinc i long to extend beyond 
both ends of the copper cylinders. In “oie to Keep up the supply of the 
exciting liquid to the elements thus formed, = at the same time keep dry 
the outer surface of the copper, a ibe is yed, carrying small 
T-shaped pipes, which are placed on the tops of the zinc > cylinders, but do not 
touch each other. Exciting liquid is supplied to the caoutchouc 
tube, and issues through holes into the T pipes, and runs down 
continuously between each zine cylinder and the surrounding copper. 
The elements can be connected so as to form a chain, the links 
of which are insulated from each other. Both the zinc and the 
copper cylinders are provided with movable rings, each having a projection 
at one part of its circumference, by means of which the contacts, either in the 
sense of tension or of quantity, may be established by moving the rings into a 
position to bring all the copper cylinders and all the zinc cylinders into 
contact, whereby electrical quantity is obtained, or by moving the rings so 
that the projection on the ring of each zinc cylinder touches the projection on 
the ring of the copper cylinder of the adjoining element, whereby voltaic 
contact and intensity are obtained. 
2854. A. ae = “ Electro-magnets.”—A communication.— 


A soft ey siete | is united by ties to a copper plate parallel with electro- 
magnets formed of coils on a soft iron cylindrical core resting on a plate and 
supported in position by pins, their other ends being mounted on the copper 
plate. The apparatus is arranged so that four of the electro-magnets have 
their south poles in the iron plate, and their north poles in the copper plate, 
trae three magnets being placed in the reverse position.—Not proceeded 
7] 








Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. §j 
2798. B. Dosson, Bolton, ‘‘ Wood cutting.” —Dated 11th —- 1868. 
This invention consists of a combination and ar 
for effecting the various operations required to saw, plane, “2 sand paper, 
mule carriages and other articles, which operations can be performed either 
ly, or successively and simultaneously in the same machine. 








2837. W. ew and G. sae Nottingham, “‘ Washing or bleaching.” — 
Dated 15th September, 1868 
A pan or other vessel is employed, in which is fixed a false bottom perfo- 
rated with a number of holes. In the centre of the pan is fixed a pipe of a 
conical form, the larger end being fixed at the bottom. In the lower part of 
the pipe suitable openings are made, and at the upper part branch pipes or 
= are fixed, having suitable openings or perforations.—Not proceeded 
w 
2839. G. Davies, Lincoln’s-inn, ‘‘ Hulling and cleaning coffee, rice, dc.” —A 
communication.”’"—Dated 15th September, 1868. 
This invention consists in the combination of a series of adjustable spring 
strippers provided with serrated or roughened serrated faces of meta], and an 
endless belt or band composed of serrated or roughened metallic plates, and 
also in the arrangement of a stiff brush and an endless serrated or roughened 
belt, whereby the processes of hulling and cleansing or polishing the coffee 
rice, or othe: grain may be successively effected in one and the same machine 
proceeded with 


—Not 


2846. C. Havarp and M. % aes New York, “ Preserving meat, &c.”— 
Dated 





16th September, | 
This invention consists in ~, animal 2 vegetable matters by coat. 
ing them with a gelatinous solution prepared fro: matters. This 


solution or jelly is mixed with warm Water until sufficiently liquid, and bisul- 
phate of lime, or any equivalent substance : producing the same effect, is added 
to it in order to prevent the solution from b g sour or d 

is then forced into the meat or other substance.— Not proceeded with. 
2836. J. B. Spence and R. R. Keiry, Manchester, “ Pi, ts.” 

This invention consists in utilising the refuse iron arising from the purifica- 
tion of gas as a pigment, the sulphur being driven off by heat. A similar 
pigment may be obtaired from the pyrites used in the manufacture of sulphuric 
acid.—Not proceeded with. 

2867. G. H. Barta, hp sara eaagh “ Administering gas for medical pur- 
.""—Dated 7th September, 

This invention relates to letters ll dated the 17th March, 1854. No. 
641. The gasholder is made of A a or other metal, and is of the ordinary 
construction. It is inverted over water in a suitable vessel, which may be 
fitted with an interior core if desired in the customary way, and is fitted with 
a rod scaled to measure the quantity of gas used. It is also provided with 
counterpoise weights to regulate its weight. 

2883. W. H. een Newton Stewart, “ Treating sewage.”--Dated 18th 


, 186s. 

This invention consists in the application of Portland, Roman, or other suit. 

able cement to deodorise and soltdity night soil, sewage filth, urinary and 

bestial — of farm steadings, sludge,the waste of manufactories, and re- 

fuse in general. 

2893. B. mee, Hopetown, India, “Treating leaves of tea plant.”— 
Dated \9th September, 1868. 

For the purpose of removing the juices of fresh gathered leaves, or withered 
leaves which yet contain in their cells the natural juices, they are pressed in a 
bag made of hairor other strong and porous material. For the purpose of ruptur- 
ing the vessels of the leaves without otherwise breaking or injuring them, 
the bag containing the leaves is placed between a pair of rollers under pres- 
sure obtained by well known mechanical ae and one or both of the rollers 
are caused to rotate, sothat when the bag has been through the rollers 
once or twice, the whole or a sufficient amount of the juices shall be expressed 
from the leaves. For rolling (cigar like) the leaves an endless band is em- 
tnder upon which the leaves are received and carried forward against and 

er —_ revolving — but which may be capable of being regulated 

in their motion, or instead thereof, two endless hands moving 

in contenry directions but parallel to each other horizontally may be made use 
of. 


2894, B. ee eg India, “ Withering and desiccating leaves.” 
The ob; oa 4 the more 4. § treatment of the 


perfect, and economical 
leaves of the tea plant and the leaves and flowers of other plants re- 
ee Acurrent of heat2d air ad- 





with. 5 





mitted under regulation asto its tem: volume, and velocity is employed, 
renee oP Seay eee een ith, and pass amongst and over 
the material to be treated. A series of trays or shallow boxes, without covers, 


are constructed of the same size, and capable of fitting into, oe side bg — 
the one with the other, each having a bottom of open canework upon which 


green leaves or other ma are heaped to suitable thicknes, tallow of 
the air freely up oh and emengst Gao bonven. These tra: 
placed 


or upon a frame of woodwork, upon an top trough of 
earth with th closed ends, of such dimensions as to open top trough of brick or 
fo or more in height and several in the length ofthe fame and one set of 
yy ag ae dies a oe a ona 

0! 


a case or jacket into which 
attained by means 


the is closely fitted, or the same result is of staves 


2799. W. Tuompson, Dublin, ‘‘ Sifting, cutting, and mizing tea.”—Dated 11th 
tember, 1868. 

Upon the top of the framing of the tea mixing apparatus is fixed she tea 
cutting apparatus, composed of a horizontal cylindrical casing made ioe me 
tapering towards one end, in which is fitted a rotating drum of a a 
ing tapering form carried by a central spindle, which passes through t 
casing and is provided at one end with a crank handle; on the sur- 
face of the drum are fixed or formed a number of cutting edges or blades 
running along the whole length of the drum, and on the sides of the casing 
are fixed or formed other cutting edges or blades, also running the entire 
length of the casing, which latte: blades are by preference secured in a remov- 
able manner, by means of screws to lugs on the outside of the casing, and are 
made to pass through slits formed on the latter, so as to be readily removable 
when requiring to be sharpened. They may, however, also be formed or 
fixed permanently on the inner surface of the casing.—Not proceeded with. 
2801. J. Hupson, Stockport, ** Tiiting casks.” - Dated 11th September, 1863. 

This invention consists in supporting the barrel on a swivel stand, and con- 
necting the hind portion of the barrel, by means of a hook and chain, toa 
quadrant secured to or forming the end of a lever which is supported on a 
shaft, rod, or pivot, . thet forms the fulcrum of such lever, the projecting end 
on the Sipe side oe = fulcrum being supplied with an adjustable counter- 
poise.—., 

2803. E. T. enon (Chancery-lane, London, “ Annealing wire.”—Dated 
11th September, 1868. 

This invention relates to annealing gauze wire used in the manufacture of 
paper, and consists in causing the wire to pass over a heated cylinder, by 
which means it is more evenly and thoroughly annealed. 


2804. B. GARDINER and 8, H. Peaee, Bradford, ‘‘ Umbrellas and para- 
sols.” — Dated 1\th September, 1 

The patentees produce a new fabric suitable for covering the frames from 
the fibre known as China , by dyeing the grass in the state of fibre, and 
afterwards weaving it into a fabric. —Not proceeded with. 

2809. M. Henry, Fleet-street, London, ‘‘ Weighing apparetes and cranes.”"— 
Dated 11th September, 1868. 

A lever or beam is employed, which lever or its axis works on a knife 
edge. One arm of the lever or beam carries the article or matter to be 
weighed, a tray, plate, or other support for such article or matter being con- 
nected with or formed on the arm. The other arm of the lever carries or is 
formed with a counterpoise. The lever or beam works or oscillates on the 
knife edge or edges, and it or its axis is connected with appliances which 
actuate a pointer travelling over a graduated dial to indicate the weight. 
When an article or matter to be weighed is placed in the tray or other sup- 
port formed on or connected with one arm of the lever, the counterpoise 
swerves from the perpendicular, and by the in with 
= ag lever cr beam acts upon the pointer, which indicates the weight on the 

ial. 


2813. F. Warner. Jewin-crescent, London, “ Wells and pumps.”—Daied 12th 
September, 1868 





The patentee bores or forms in the earth, by means of an auger or other 
tool, a hole several — in diameter in the usual way; he lines the hole 
with a metal tube as he proceeds, to prevent the sides of the hole falling in. 
He works in this way until the water-bearing stratum is arrived at, and he 
then puts down the suction pipe of the pump and draws up the outer tube = 
of the earth, so as to admit of the earth being closely rammed in around th 
upper part of the — pi When the desired depth is attained he athe 
the suction pipe into ty te ; the pipe is perforated at its lower end 

ith numerous small Ano In the he pump Which he employs the barrel which 
has the suction valve at its lower end is enclosed in an outer chamber of 
pe cong or other form, which is closed both at the top and bottom. The 
suction pipe is connected with this chamber at a point intermediate of its 
height, so that the lower part of the chamber always contains water, in which 


the suction valve is immersed. 
2815, W. R. Lake, oeenetencatien, ante ‘* Manufacturing brushes.” 
—A .— Dated 12th September, 1 
This invention relates to the manufacture of La in which each tuft or 
bundle of fibre is secured by a separate wire staple in a perforation formed 
[aap J through the brush stock. It consists, First, in combining with the belt 
— for feeding in the bristles or other fibres a divider which 
pebares tom be Drietles 00 as te form them into bunches or tufts. Secondly, in 
the construction and operation of fingers made to spread out laterally to effect 
the separation of the bristles into tufts, and push 
forward the same. Thirdly, in 
the fingers are made to lift and release the divider. F 
bining with the fingers a ctide, which conjointly with and indepen- 
dently ofthe fingers. Fifthly, in a combination of Tue for o the 
fingers, Sixthly, in combining with the said fingers and slide a punch jaws, 
a wire cutter, and a staple former; and, lastly, effecting in an automatic 
manner varied adjustments of the brush back or stock, to insure a regular 
insertion of the bristles. 
2818. W. R. Laxg, Chancery-lane, London, *‘ Substi- 








Southampton-buildings, 
A communication.— Dated 1 , 1868. 
eee in ee Oe es aoe ore alle 
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as mattress stuffing, &c. The plant is first separated into 
Soe te usen ~ats picker or other suitable device, after which it is boiled 
for two more or less, in an alkaline solution, consisting of forty gallons 
of potash dissolved in twenty gallons of water for every twenty pounds of 
fibre. The fibre is then washed in clear cold water, and after being dried is 
spun or twisted into rope or cord. It is then steamed for about one hour, and 
again dried and picked by hand or otherwise, when it is ready for use.—WNot 

with. 


2819. C. E. Broomax, Fleet-street. London, ‘‘ Metallic plates or blocks.” —A 
communication.— Dated 14th September, 1868. 

This invention consists in fi ing plates or blocks by 
su ing in a metal box a certain number of pieces of sheet iron or steel, 
Seals galvanised, or coated with lead, zinc, or other suitable fusible metal 
or composition.—Not proceeded with. 

2826. J. Fenwick, Bedford, ‘Annealing ovens and kilns.”—Dated 14th 


September, 1868. 
The oven is provided with two fireplaces charged alternately with fuel, and 
the flues therefrom pass over the roof and terminate in the same chimney. 
These flues are fitted with a damper, which, when operated, will close one 
flue and open the other, thus ca the flame and gases of one fire to pass 
over the other fire before its exit from the oven. To allow the utilisation of 
the waste heat, flues leading downwards are provided, by which the heated 
gases, as they leave the heating chamber near the roof, may be conducted to 
a drying-room or elsewhere before being allowed to escape.— Wot proceeded 
with. 


. , 
2827. J. Hewes, Upper Manor-street, Chelsea, “ Advertising by night or day.’ 
—Dated 14th September , 1868. 

Two sets of cylinders or frames, rectangular or polygonal in form, are 
te ally arranged with a lantern top, the whole revolving on fixed 
spindles or masts placed at suitable distances apart ; and coiling on and off 

lly on their circumferences is a long, broad band having advertise- 

ments conspicuously written or printed upon each of its sides, and which is in 
constant self-acting motion.— Not soeenind with 

2828. A. M. Cxarx, Chancery-lane, London, “ Drawing off and bottling 

.’—A communication.— 14th , 1868, 

This invention consists in a cock of suitable metal or wood, and a bung, 
through which a tin or india-rubber tube passes. The cock consists of a 
tube with a tapered end for fitting in the cask, and a cylindrical part provided 
with several smaller nozzle pipes. At the ends of these nozzle pipes are fitted 
india-rubber tubes, whose internal diameter is from one-fourth to one-fifth of 
an inch, and whose external diameter is about half an inch, the tubes being 
rather longer than an ordinary bottle. The apparatus is further provided with 
a rack consisting of spaces corresponding in number to the nozzles, such 
spaces serving to compress and close the ends of the india-rubber tubes when 
it is desired to cut off the supply. A bung is driven into the hole in the 
cask, through which is passed a tin or india-rubber tube having a spiral bore 
of a diameter of about one-fifth of aninch. This pipe projects downwards a 
little above the cock and determines the level for the tops of the bottles, 
which are readily brought to the desired height by the screw table; when the 
liquid reaches this level in the bottles the flow ceases. 

2833. H. Jewsrr, Kentish Town, ‘‘ Toy representing game cocks fighting.” —A 
communication. — Dated 15th , 1868. 

This invention consists in placing on or between blocks of wood a bent 
wire or wires in the shape of bell-crank levers, the ends of each of the under 
‘levers being connected to a wire terminating in a ring on either end of the 
box or tray in which the hanism is ined, and the ends of the upper 
levers projecting through the lid or covering of the box or tray, and being 

in a small tube or turning or revolving freely on a pivot passing 
through the bodies or other convenient part of the fighting cocks.—Not pro- 
-c5eeded with. 


2834. C. De Beroue, Strand, London, “ Gas cooking stoves.”—Dated 15th 


, 1868, z 

This invention consists in constructing gas cooking stoves with a combustion 
chamber separate or distinct from the cooking chamber, so that the grease or 
droppings from the latter may not fall into it, and so arranged with regard to 
the admission or entry of flame and air that the flame enters in a number 
of separate jets surrounded by a current of highly heated air, free from 
smoke, pat and taste of gas, through and from the combustion chamber 
into the cooking chamber. The latter has a grid within it, and its top or 
roof is made of a hollow, curved form, to reverberate or deflect the heat on to 
‘the upper surface of the grid, which lies in one of two positions; either ina 
horizontal position, about level with the bottom edge of the mouth of the 
combustion chamber, or in an inclined position, with its upper end near to 

, Regent's Park, London 


the top at the said opening. 
-gate, , '* Sweeping and 
es." — Dated 15th September, 1868. 


2835. F. Brapy, North 
machin: 5 

The sweeping and elevating machinery is carried on a frame or case sup- 
ported on road-wheels, and adapted to be fixed to the back of a cart or other 
travelling receptacle for the material collected. An endless chain of 
sweeping bristles and an endless elevating apron, to receive the material swept 
up by the brushes and deliver it into a cart or ptacle, are also d 
The a 
80 


alli 











xes of the back rollers, which support the endless chain of brushes, are 
carried that the brushes may fall into and sweep out all the hollows and 
inequalities passed over by the machine. The machine is so arranged that by 
rocking the frame on the main axis through a small arc of a circle in one 
direction the sweeping and elevating apparatus may be thrown out of gear 
with the driving-wheels, whilst by rocking the frame in the opposite direction 
the apparatus may be put into gear therewith. 
2836. J. H. Scnucut, Store-street, London, *‘ Pianofortes and other instruments.” 
Dated 15th 


a , 1868. 

Sound boards are constructed artificially of alternate plates of hard and soft 

material. such as beech and poplar woods. The plates of soft wood, such as 
lar, should be  % thickness, and the plates of hard wood, such as 

Beech, should be th t, and vary according to their position in the finished 

sound board relatively to the scale of the instrument. The plates are glued 

together side by side, the plates of soft and hard wood being placed alter- 

nately. 

2838. J. Epvmowpsow, Manchester, “ Securing metallic hoops forp acking bales.” 

—Dated \5th September, 1868. 

This invention consists in punching or cutting pieces partly out of each end 
of the hoop so that apertures are-made in the hoop; the pieces which come 
out of the ap remain attached to the hoop, and are bent slightly 
outwards. These are formed in reverse directions at each end of the hoop, so 
that one series of bent pieces or claws at one end enters the openings at the 
other, and vice versa, constituting a double holder or fastening, and securing 
the two ends together. 

2843. E. Hevusser, Jewin-crescent, London, ‘‘ Fastenings for travelling bags, 
&c."—Dated 15th September, 1868. 

A plate of oval or other shape is mounted on the upper or outer side of the 
jaw mouth frame, flap, or other convenient part of the bag or article to be 
fastened. This plate is capable of sliding to and fro upon an under or inner 
plate attached to the article, or upon a part of its surface, and carries on its 
under or inner side a pin or stud projecting downwards or inwards through the 
fixed plate or surface, on which the outer plate slides, and engag'ng with or 
being inserted into or being connected with a bolt formed or furnished with 
hooks, which, when engaged with, effects the fastening.—Not proceeded 
with 





2844. W. Dunnam, Currie, V.B., “ Preserving wire webs and strainer plates 
corrosion.” —Dated \st September, 1868. 

A plate of zinc or other metal electro-positive to the wire is immersed in the 
pulp as near the wire as convenient, and is connected by strips of copper or 
other metal to the framework of the machine, so that complete metallic con- 
tact is established between the wire and the plate of zinc. The plates of zinc 
must be supported free from contact with any metallic part of the machine, 
except through the copper strips. 
-, 2. Hopsoyx, West Ham, ‘‘ Punching machine.”—Dated 15th September, 


This invention consists of a fixed bed for carrying the counter dies made 
fast to strong end standards which support the operating parts of the machine. 
Turning in bearings in th: upper end of the dards is a longitudinal driving 
shaft, which receives motion from any prime mover. This shaft is mounted 
eccentrically, and isembraced by saddles attached to the upper face of a 
compound slide extending from end to end of the machine.—Not proceeded 





2847. J. ORRIN and T. Gen, Little Britain, E.C., “ Cutting book — 
Dated \6th September, 1868, HG Hs phaeiiongn 

The a) us is intended for cu: the edges of books in which the edge 
of the binding or cover is flush with the edge of the leaves. The framing of 
the machine supports in vertical slides the cutter frame in which the knife is 
adjustable by means of two screws actuated by ahand wheel. The knife is 
made of a rectangular shape, forming three sides of a parallelogram, sharp- 
ened at its lower edge and of a sufficient depth to cut through the required 
thickness ; it is fixed below the cutter frame, in the interior of which is a 
moveable “‘ platten,” which is pressed downwards by a lever and weight. The 
table on which the book to be cut is laid is faced with wood or other suitable 
‘substance, and is provided with two adjustable guides to ensure the proper 
position of the book beneath the knife. The cutter frame is caused to rise 
and fall by means of two eccentrics forged on a shaft below the table and 


actuated by a spur pinion on the driving shaft into an internal s 
wheel, mounted om one end of the cam shaft. The driving shaft is provided 
with a fast and loose ley for steam power, and with a fly wheel and handle 


for hand power, and the fork for moving the driving strap from one to the 

other is attached to a sliding bar connected to a weighted lever. 

ex a Watmstey, Preston, ‘‘ Communicating in railway trains.”—Dated 
1868 


> 5 

Speaking tubes, or tubes for the conveyance of vocal sound,s are formed in 
sections, the section fitted to one carriage being formed preferably of a metal 
tube connected to the section of the adjoining carriage by means of flexible 
tubes. The ends of the metal tubes are fitted with portions of unions or coup- 
lings, and the ends ofthe flexible tubes are fitted with the other portions of 


the couplings, so that the various sections may be coupled together through- 
out the whole or any portion of a train. —Not proceeded with. 
2852. H. Marriay, King's Heath. “ Weighing machines.”—Dated 16th Sep- 


. 1868. 

This invention relates to platform weighing machines. The weight bar is 
made in two parts, the upper part or bar being hooked or attached to the 
machine, and the lower part or bar carrying the weights ; the bars being con- 
nected together by asp ing. When the weights are placed upon the lower 
bar the spring is made to change its figure and to cause an index finger to 
traverse a divided scale and indicate thereon the amount of the weights used. 
—Not proceeded with. 


2853, J. pe Mas, “Holding and withdrawing tickets.” —Dated 16th Septem- 


The case consists of a box having a series of vertical divisions dividing it 
into compartments in which piles of the tickets are placed. The front of each 
compartment is open so as to exhibit the edges of the tickets, the openings 
being of insufficient width to permit of the tickets passing out by a horizontal 
motion, except at the bottom, where the openings are wide enough to permit 
two tickets to pass out. In the bottom of each com :rtment is a slot, and un- 
derneath each compartment is a slide sliding clos:' against the bottom. On 
this slide is 2 projection which passes through the slot in the bottom of the 
ease, the said projection having shoulders which stind above the bottom of 
the case. The front end of the slide has a thumb plate, by which it may be 
drawn outwards, The return motion of the slide is effected by a coiled spring 
supported on a rod, on which rod the tail or rear end of the slide works. 


2857. x. Berrs, Wharf-road, “ Capsuling bottles.”—Dated \6th September, 
1 





which are called ‘‘ shapers,” such shapers being formed to suit the particular 
make of bottle to be capsuled, and being of a length sufficient to cover the 
whole of that portion of the capsule which extends behind or below the exter- 
nal shoulder or lip of the bottle neck, or they may be made shorter, and the 
ie neck moved to and fro longitudinally so as to cause the shapers to pass 
over the whole of the smooth surface of the capsule. These shapers, which 
are preferably made of steel or gun metal, are jointed on to the ends of hinged 
lever arms, or are carried by converging slides, and are caused torevolve round 
and converge upon and grip with any desired pressure the capsule upon the 
bottle neck, by the action either of springs or of the hand of the operator. 
The neck of the bottle, with the capsule adjusted loosely upon it, is introduced 
between the revolving ‘‘shapers” and is brought {up to a central adjust- 
able stop or gauge. The shapers are caused to revolve rapidly and are 
simultaneously allowed to close upon the capsule either by the action of springs 
or by the pressure upon a lever which causes a sliding cone or its equivalent 
to bring the shaper levers together. 
2359. W. R. Lake, Southampton-buildings, ‘‘ Heads for dolls.”—A communica- 
tion.— Dated 16th September, 1*64. 

The head is lded in two separate parts by two pairs of dies, and the 

rts are afterwards lapped together, the lapped surfaces being slightly 
moistened and united by pressure. 

2853. W. E. Newton, Chancery lane, “‘ Raising water.”—Dated 17th Septem- 
ber, 1868. 

This invention consists, First, in a combination of two or more cylinders 
fitted with recip ‘ing pistons ted on the same rod. The cylinders 
are furnished with valves operated antomatically by the movement of the 
pistons, and thereby control the steam p ges leading to opposite ends of the 
cylinders, so that while either one cylinder of the pair is receiving steam on 
the one side or face of its piston, and discharging fluid on the opposite side or 
face thereof, the other cylinder has a balance of pressure established for it 
on both sides of its piston, and the exhaust steam in or from the latter 
cylinder is made by its condensation to raise water or fluid. The cylinders 
are thus used alternately and are provided with suitable water ways in con- 
nection with p or ehamb led by inlet and outlet valves. 
Secondly, in a bination of d placed in communication with the 
working cylinders at their one end, and interposed between the cylinders and 
the fluid supply pipe, or pipes and outlets, or discharge pipes, in connection 
with suitable fluid receiving and delivery valves. 

2366. H. Wicsonx, Stockton-on-Tees, “ Hydraulic, fluid, or steam power.” — 
Dated 17th September, 


, 1868. 

This invention consists of a cylinder of cast iron or other suitable material, 
on the side of which, and along the entire length thereof, a pipe or channel 
is fixed ; on the one end of the cylinder a cock or slide valve is fixed for 
admitting the water or other fluid to the interior of the cylinder at each end 

ternately, and in the interior of the cylinder a piston formed of an india- 
rubber ball, which roils from end to end of the cylinder, is placed, when the 
water or other fluid is admitted at one end of the cylinder, which is done by 
the action of the cock or slide valve, the ball rolls to the other and closes the 
outlet, so stopping the further supply of water until the valve or cock is 
shifted so as to admit the water at the outlet end; the ball is thus driven to 
the other end, and in turn stops the outlet at that end. 


2368. T. Jonzs, J. Jonzs, J. BRanpwoop, and J. Wren, Manchester, ‘.Fur- 
naces.” — Dated \7th September, 1868 

















This invention relates to all furnaces wherein fire-bars are used, and 
wherein smoke is evolved. The improvements consist in the adaptation and 
use of hollow fire-bars, terminating at the further extremity or back of the 
furnace in a chamber, which is perforated and extends upwards nearly to the 
top of the flue, between which and the top of such chamber the smoke from 
the fire passes. The air enters the aperture provided beneath and at the front 
end of the fire-bar, and, passing along the bar, becomes heated, and thence 
passes into the chamber, and out at the perforations thereof into the flue, 
where it becomes mixed with the smoke and assists in the burning or con- 
sumption thereof. 

2870. J. H. Jounson, Lincoln's-inn, London, ** Mode of advertising.”—A com- 
munication.— Dated 17th September, 1868. 

This invention relates, First, to a mode of advertising; and, Secondly, to a 

peculiar manufacture of lopes for taini iscell alvertise- 





misc 
a 


Four or any other number of revolving segments of a circle are employed, ° 


2879. E. Tempetuorr, Posna, Prussia, “ Potato-plan' machine.” — Dated 
18th September, 1868. wad 


This invention consists of a new contrivance for planting by which three 
rows of potatoes are planted simultaneously. The machine rests chiefly on 
the hind part of a carriage, and is connected by shears by means of a clutch, 
with a fore part to direct the course of the machine. Three parallel rows of 
elevating apparatus are united perpendicularly at their longitudinal axes, and 
convey the single potatoes from the principal receptacle into the actual 
planting apparatus or planting pipe close to the soil, whence they can dro) 
singly at any desired intervals. The potatoes thus planted are then covensd 
by a plough attached to the hind part of the apparatus. 





BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 


In fa)filment of a promise male in last week’s Enciveer, I pro- 
pore to give a few facts in relation to the manufacture of fish- 

ooks and fishing tackle in the neighbouring town of Redditch. 
According to popular tradition, the fish-hook trade was introduced 
into this neighbourhood by an Irish family from Limerick, a city 
once so celebrated for the craft, that it is still a saying in Ireland 
that “every Limerick hook is worth asalmon.” The trade has 
gradually developed during the last hundred years into an impor- 
tant staple of Redditch industry. The various departments of the 
trade include hooks, tackle, artificial baits, eel spears, grains, and 
harpoons. ; 

The varieties of hooks manufactured here are very numerous, 
being adapted not merely to the various sizes and sorts of fish, 
but also to the capricious tastes of anglers in all parts of the 
world. Hooks of a peculiar kind are also made for catching birds. 
The patterns of eel spears and harpoons are of course less numerous, 
and these articles are made by a distinct classof workmen. Redditch 
fish-hooks are famous wherever disciples of Izaak Walton are to be 
found, and the names of Avery, Booker, Boulton. Burstown, English, 
James, Lewis, Shrimpton, Smallwood, Woodfield, Yoxall, and 
other of its leading makers are familiar to Piscator on the banks of 
mountain streams in Wales, among the lochs of the North 
country, the peaceful rivers of England, the foaming Norwegian 
fiords, the Swiss lakes, and on the wild Newfoundland shore. 
Most of these firms are also manufacturers of needles, which is a 
kindred craft. 

Steel wire of which fish-hooks are made is chiefly manufactured 
in Birmingham. To Mr. Webster, of the “‘ Penns,” and Mr. Hors- 
fall, is due much improvement in the quality of steel wire and its 
adaptation to various purposes to which it had not been previously 
applied. The former, by the successful application af chemical 
fluxes used in refining, greatly improved the quality of steel wire; 
and Mr. Webster, so recently as 1854, by a new process of anneal- 
ing, brought this material to its present remarkable degree of 
excellence, 

A supplementary branch of industry in Redditch, affording em- 
ployment to a considerable number of women and girls, is the 
manufacture of artificial flies, frogs, minnows, and other descri 
tions of bait, which, although not always constructed after the 
strictest rules of Buffon, sufficiently resemble nature to allure the 
finny tribe to their destruction. Feathers various kinds are 
largely in request i tion with this branch, and other kinds 
of brilliant hue are made of metal electro-plated, chiefly by men 
and boys, The fish-hook and tackle trades of Redditch afford 
employment to some 600 or 700 workpeople. 

Among the various branches of fine art metal work, the costing 
of bronze statuary, a chef-d’euvre of Messrs. Elkington’s world- 
famed establishment, possess perhaps as many points of interest 
as any. A leading process of bronze casting is known as the cire 
perdue, or wax process, A structure of iron bars forming the 
skeleton of the statue sustains the core. This rough out- 
line stands on a kind of platform, having a fire-hole beneath for 
the purpose of melting the wax when the statue is completed. A 
mixture of clay, pounded brick, and other material capable of 
easily worked when moist, and very solid when dry, is then 
for building up the skeleton so as to present the general contour 
of the figure, but less than the proposed statue by just the thick- 
ness of the metal to be employed. Over all this is an equal 
layer of wax, on which all the details are expressed - the sculptor. 
** When,” says Mr. Aitkin, our informant, “the work is satisfac- 
tory from eve int of view, ascending rods of wax representing 
channels by which air is to find exit on the sastehentoving the moulds 
are placed wherever required. Viewed in this state the model and 
its accompaniments strongly suggest the venous and arterial system 
of the human body, as shown in anatomical works, with the differ- 
ence that the wax rods are external to the model of the body, which 
is visible through the intervening meshwork. The whole model 
and —— then painted over with fine loam in a liquid state, the 








ments, and consists in printing simple or ill adverti upon 
envelopes, paper bags, bands, wrappers, and covers for newspapers or book- 
post and letter or note-paper. 


2873. J. Heap, Ipswich, “ Wire fences.” — A communication. — Dated 17th 
September, . 
This invention consists of a single cylinder or windlass barrel, having a 
small slot in it through which the wire is passed. It is preferred that this 
cylinder should be carried by and turn in a rectangular frame, one end of the 
cylinder being made square, so that it may be turned round with a suitable 
key or lever handle, whilst the other end carries a disc fixed to it having 
holes at intervals near its circumference. The wire passes through holes or 
slots made in the opposite ends of the frame, as well as through the slot in the 
cylinder. When the handle is turned the wire winds on the cylinder, and 
sufficient tension having been thus obtained, a pin is passed through one of 
the holes in the disc into a corresponding hole in the frame, so as to lock the 
cylinder. 
2874. C H. Hupson, New 
tember, 1*68. 

This invention consists, First, of a wash-tub or wash-box, the bottom 
ends and sides of which are preferably joined by hinges, so that the parts 
may be folded compactly together when not in use, and the joints being formed 
and made tight by causing the V-shaped edge of one piece to set into or 
against a packing of rushes, flag, india-rubber, or other suitable material laid 
into and slightly projecting from a dovetailed slot at the bottom or inner angle 
of a corresponding V-shaped groove in the opposite piece. 
a rubber consisting of a rigid frame or box, in which two or more fluted rollers 
for rubbing the clothes are hung. Thirdly, of a frame made up of two swing 
posts, in the lower ends of which the said rubber is hung or pivoted to a rock 
shaft or rock bar, having holes in it through which the said swing posts pass 
and the necessary horizontal rods or bars. 

2875. E. T. Hucues, Chancery-lane, London, “ Wringing machines.” —A 
communication.— Dated 18th September, 1868. 

This invention consists, First, of one or more endless bands or belts of 
india-rubber hung on rollers in such a manner as to permit the articles from 
which it is desired to remove the water to be passed under pressure either 
between two such belts or between an outside roller and a belt; Secondly, in 
the combination with one or two belts of four rollers, so arranged that the 
articles to be wrung, in passing between the two belts or between the single 
belt and two rollers, are twice wrung or subjected to pressure; Thirdly, in the 
combination with an endless belt or endless belts of india-rubber and three or 
four rollers of cog-wheels, on one or both ends of each of two rollers, the teeth 
of which wheels mesh into each other; Fourthly, in so arranging the belt or 
belts and the rollers that the operation of pressing or wringing can be 
performed by a third or a third and a fourth movable roller, operating or 
pressing upon the geared rollers; Fifthly, in the combination with the endless 
belt or band of a tightening roller; Sixthly, in the combination with the jaws 
or prongs between which the tub is received of a wedge thrust between a 

rtion of the wringer frame and the tub; Seventhly, in a spring made by 
inserting radial rods or strips of wood or steel into a centre piece of metal ; 
Eighthly, in making the outer corner of the slots or channels against which the 
said rods or strips bear when the spring is compressed of a curved form ; 
Ninthly, in forming the lower bands with flanges or raised portions, between 
which flanges the upper belt fits; Tenthly, in covering the rollers within the 
belt with a suitable yielding material, such as felt. 


2876. W. Cross, Paddington, “ Carriage door steps."”—Dated 18th September, 
1868. 
The 


ork, “ Washing apparatus.”—Dated 18th Sep- 


Secondly, of | reduced in size equal to the proposed thickness of the metal. The 


P ing repeated until the crust is strong enough to sustain 
a thick loam plaster. It is then bound with iron hoops, and a fire 
is lighted beneath ed poy ope The outer coating of wax, exactly 
representing the metal to be cast, is melted out, and the mould is 
intensely heated until dry enough to receive the molten metal from 
a reverberatory furnace adjacent to the mould. Jets are made for 
the introduction of the metal, and the apertures left by the melt- 
ing of the wax rods afford a ready mode of exit for the air. The 
plug of the furnace is withdrawn, the flowing metal fills the mould, 
and the statue is completed. This process is somewhat hazardous, 
seeing that any defect in the casting would completely destroy the 
long labour of the artist. 

Another method of moulding bronze figures, more generally 
practised, is to model the object in plaster, and a piece-mould of 
Caen sand ljin. to 2in. thick made round it. The size of these 
pieces is determined by the shape and character of the portions 








ntee forms an external hinge of brass or other suitable metal, 
which is made with conical cavities near its extreme ends. Into these | 
cavities pieces of vulcanised india-rubber or other elastic material are 
fitted, so that when the door is fully opened corresponding pieces of rubber or | 
elastic material meet and act as a buffer or spring, to prevent the door 
striking against the body. The same object is obtained by fitting the door 








with oy of the ordinary kind, and by adding the improved spring stop by | 
placing the pieces of india-rubber in the centres of metal shields fitted with 
conical recesses to receive and ho!d them in position. 





they copy. These pieces are backed with plaster of Paris, with 
indentations cut in their horizontal thickness, into which the suc- 
ceeding parts of the mould are fitted. The mould is then taken to 
pieces, dried, and rebuilt in the casting pit. Core composition in 
a liquid state is poured in, and this having hardened, the mould is 
once more dissected. The core thus obtained is well dried and 


mould is then built up over the core, and the pit filled as in the 
cire-perdue process, The statue is completed after its removal 
from the mould by cutting off the jets and chasing all the details 
of outline into perfect shape. 

Strangely enough, the composition of bronze differs only slightly 
from that of the oldest examples. Occasionally to the copper and 
tin is added a small proportion of lead. But if the material as at 
first compounded was incapable of much improvement, great 
strides have been made in the artistic excellence of bronze work 
during the present century. Five great monuments of Elkington’s 
fame for bonze casting are the following statues:—Sir Robert Peel 
(Mr. P. Hollins modeller), in Birmingham ; General Frére, sent to 
South America; the Guard’s Memorial (John Bell modeller), in 
Pall Mall, London; Thorneycroft’s model of the late Prince 
Consort (distributed to Liverpool, Halifax, and Wolverhampton); and 
Foley’s equestrian statue of Lord Hardinge. Of the latter Mr. Aitken 
says:—‘‘Around it in the square of Calcutta where it stands the Arab 
horse-dealers gather at sundown, and, comparing the steed with 
their own desert-born barbs, pronounce it no work of human 
hands, but those of the wonder-working genii; while the natives, 
gazing up in reverence, whisper of the doings of the ‘Great 
Sahib.’” Some notice of electro-deposit statuary I must reserve 
for another paper. 

Messrs. Blews and Sons, the well-known bell-founders of Bir- 
mingham, completed on Saturday a peal of six bells destined for 
New South Wales, being for a church at Yass, near Sydney. The 
process of casting was completed, without the slightest mishap, in 
ten minutes. The cost of the peal, including the requisite beams 
ar 1 wheels, is under £350. The inscription borne by the tenor bell 
in this peal is, considering its destination. happily chosen:—“ We 
sing the Lord's song in a strange land.” Messrs. Blews have 
nearly completed several important improvements in the process 


| of bell-founding, a full description of which will be given in due 


course, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( Fram our own Correspondent. ) 

QUARTERLY MEETINGS IN WOLVERHAMPTON AND BIRMINGHAM : 
iet HEAP RAILS TO BE MADE IN THIS DISTRICT : 
An Order for 20,000 Tons : Remarks upon the Rail Trade in this 
and other Districts: Expected Results of the Order—OTHER 
Kinps; Moderate Demand—Pig Iron: Firm —Soutu Star- 
FORDSHIRE MASTERS ON ARBITRATION ON WAGES QUESTION : 
The Northern Scheme as Viewed here—CoaL: Quiet: Good Sales 
for Domestic—Tus Fortien-TrapE IN Iron—Government 

Returns—HARDWARES ; Quiet. : 

TE ironmasters’ quarterly meetings of Wolverhampton and Bir- 

mingham have been held, the first on Wednesday, and the other on 

Thursday V src As was to have been expected from, the 

recent condition of the trade, neither meeting was marked by much 


. business. Nevertheless, there were some inquiries afloat, and there 


were many buyers present from other parts of the kingdom, — 
Yesterday considerable cheerfulness was imparted to hed praieee- of 
the meeting by its becoming definitely known in several quarters 
that one firm had been successful in obtaining an order for as many 
as 20,000 tons of rails for Hungary, at the current South Wales 
vand North of England prices. . 
Before rails were made so cheap as has recently been possible, 
irails were made extensively in South Staffordshire, but, excepting 
by the Patent Shaft Company, they have not for some time past 
been turned out here, even of the better qualities, in other than 
the most infinitesimal quantities; and to enter the cheap rail 
market has not been contemplated. 
Now, however, the excellent demand experienced for rails alike 
at the works in Wales and in Cleveland has run up prices quite 
:£1 per.ton from what rails were once sold at. Whilst £5 5s. was 
atone time the price in Wales, it is now £6 5s., and the books 
there are full for some time forward. By reason of the nearness 
to Liverpool.or Hull of South Staffordshire as compared with 
South Wales, £6 10s. at the South Staffordshire works is no higher 
than £6 5s. at those in the southern Laie ier 
At the higher price at least one firm had, a few days ago, reason 
.to believe that they could make rails at a profit in South Stafford- 
shire entirely of South Staffordsnire pigs. Inquiries satisfied 
them that they could. and on Wednesday they ted an order 
for the quantity we have named at £6 10s. a ton, at the works. 
If the example which this firm have set should be followed—as it 
no doubt will—there will be no limit, in the present condition of 
the rail market, to the orders that may be got for this district, 





, other than the capability of the district to produce pigs sufficiently 


cheap. 

In other respects the iron trade of this part of the kingdom has 
made hardly any progress in the past few weeks. It is certainly 
in not so good a condition as it was before Christmas. 

Pig iron sold quietly, but at generally firm rates. 

e ironmasters here do not believe in arbitration on a point of 
wages. Their position is, that they will not give their men notice 
for a drop till they are compelled, and that having done so, they 
must. require the drop to be accepted for the simple reason that it 
is: imperative alike for men and masters. They therefore are 
unable to see how the North of England’s plan of the decision of 
an umpire ruling the action of the trade there, can work in the 
event of that decision being for the advance which the masters say 
they cannot give. 

The selection of Mr. Rupert Kettle, of Wolverhampton, to be 
umpire in the North is gratifying to the majority of. persons in 
this part of the kingdom, for outside the trade there are few men 
— able rightly to decide such a question as will be submitted 
to him. 

The trade of the year in metals and metal manufactures has been 
generally favourable hitherto, so far as the national returns 
enable us to form an opinion. The circumstance was made the 
most of yesterday in Birmingham by the men who wished to 
stimulate the tone of the meeting. The following table will show 
the metal exports in the first two months of 1868 and ’69 
respectively, and also those in February alone this year and last:— 

Month of February. Two months. 


Tron, 1868. 1869. 1868. 1869, 

Pig and puddled «. £78,933 .. £100,578 .. £136,361 £180,849 
Bar, angle, &c. «» 134,453 4. 181,560 .. 260,360 .. 370,731 
Railroad oe ce ee 280,463 4. 330,611 .. 585,817 .. 615,043 

Wye se «- cc oe 26,452 «2 37,152 «. 47,599 .. 68,380 
Telegraphic ditto ee 6,053 .. 5,C67 .e 17,868 .. 60,170 
CasGmgs.i sc ss sc 52,444 .. 50,905 .. $1,832 .. 90,427 
Hoops, sheets.*#c. .. 113,002 4. 144,954 .. 215,239 .. 295,085 
Wrought of all sorts .. 166,876 .. 153,377 .. 294,818 .. 285,720 
Old iron., .. .. «+ 28,336 4. 18,635 .. 58,226 .. 55,793 


Steel, unwrought -» 61,701 .. 68,570 .. 104,764 .. 
On reference to the detailed figures, we find that in all but wrought 
and old iron and castings the month’s iron exports are in advance 
of the previous year. In pig and puddled iron the larger demand 
has been with France and the United States, the latter showing an 
increase of £18,000. In bar iron the month’s increase of £47,000 is 
spread pretty evenly over the trading with Italy, Turkey, the 
States, India, Australia, and other countries. In the two months’ 
trading the total increase is nearly £110,000. The month’s in- 
crease in the exports of railroad iron is £50,148, and the two months’ 
£29,226. ‘The increase in these exports has been chiefly with the 
States and Australia. Brazil and Chili, too, have sent large 
orders. With India the demand for this description of iron 
has largely declined, the falling off in the two months being 
nearly £107,000. In castings, too, the Indian exports have 
diminished, The month’s exports of hoops and sheets give an 
increase of £31,952, and the two months’ of £79,846. Chiefly this 
increase is with the States, Australia, and those places which are 
classified under the comprehensive definition, ‘other countries.” 
The diminution in the exports of wrought iron is not large— 
£13,499 for the month, and £9098 for the two months. Here, 
again, we have to look to India for the cause of the falling off. On 
the whole, however, the two months’ exports warrant us in taking 
a hopeful view of the prospects of that important branch of our 
national industry—the iron trade. 

The meeting for the quarter of the North Staffordshire iron 
masters has passed off quietly and without aay alteration being 
declared in prices either of iron or coal, 

The coal trade of South Staffordshire and East Worcestershire is 
not active, but a steady trade is being done in the qualities sold at 
a distance for domestic use. 

The South Staffordshire and East Worcestershire mining engi- 
neers have determined in favour of a plan of life and sick assurance 
amongst colliers, by which employers advance for six months, at 
the rate of 3d. a week for men, and 14d. a week for boys, to secure 
the men 6s., the boys 33. a wvek in sickness, and £15 and £5 
respectively at death. They have also determined to subscribe to 
give a silver watch to each of the men of the forlorn hope’ who 
rescued the drowned-in men at Earl Dudley’s pit. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) , 

THE Tron TRApE : Slight Cessationof Business Transactions Caused 
by the Easter Holidays,and Quarterly Meetings: Engagements 
Entered into During the Past Week Below the Average: Good 
Orders Expected to ve Given Out Shorty: Anticipated’ Rise in 
Prices: The Ironmasters of the District Better Placed for Orders 
than in any other: Rail Mills kept Regularly Running: Large 
Shipments of Rails at the Local Ports : Few Inquiries for Plates : 
Numerous Inquiries for some of the Miscellaneous Descriptions— 
THE Pic InoN TRaADE—THE TiNPLATE TRADE—THE STEAM 
Coat TRADE--QUARTERLY MEKTING OF TINPLATE 
COMPLETION OF NEW STEELWORKS AT SWANSEA.” 

Tue Easter holidays and the quarterly meetings, as is ‘generally 

the case, have caused a slight cessation of business ‘transactions; 





but now they are over there is every probability of a return to 
that activity which has characterised the iron in this district 
since the commencement of the new year. The is, ee 
entered into during the past week are below the average; but this 
is satisfactorily accounted for by the quarterly meetings of iron- 
masters, and it is well known that during that period there is a 

eneral want of activity in the trade. Buyers entertain a hopeful 
eeling, and some good orders are expected to be shortly given out; 
and if Russian and American buyers operate to any considerable 
extent for rails, it will undoubtedly tend to better prices in the 
month of May or June. The leading makers in this district evidently 
anticipate this favourable state of things, or they would not have re- 
fused some good contracts (as stated in previous reports) at present 
rates. The reports which have lately come to hand from other 


districts state that orders are only being received sufficient to keep 
going from hand to mouth, but ironmasters in this district are 


oe better — for orders than any others, the rail 
mills being kept regularly running, and: will continue to do so 
during the summer months if no more orders are received for the 
next two months to come. The demand from the Musvovite 
empir ti good, and Welsh makers have secured aconsiderable 
portion of the engagements from that country. Activity is being 
evinced at the local ports in the shipments of rails to the United 
States, and at one of them there are.nearly twenty vessels entered 
to take in rails for New York. The iron now being sent to the 
continental markets consists chiefly of bars, for which there is a 
good demand at advanced rates. There are but few inquiries for 
plates, but as an improvement has set in in the iron shipbuilding 
trade thére is a fair prospect of a speedy increase in the demand. 
There are numerous inquiries for some of the miscellaneous 
descriptions, and a large amount of business is expected to be 
during the summer, Pigs command a moderate sale at 

firmer rates, 
Tinplate makers are well placed for orders, and as anticipated 
last week, prices were advanced 2s, per box at the quarterly 


m g. 

The steam coal trade is not characterised by any degree of brisk- 
ness, but this is not owing so much to any great falling off in the 
demand as to a want of suitable tonnage, the easterly winds which 
have prevailed of late having ease vessels of large tonnage 
arriving at the local ports. The recent order of the Admiralty 
removing the restrictions on the use of north-country coals in the 
navy has to somé extent tended to increase the present dulness, 
but this, it is generally believed, will only prove temporary, for 
like many previous orders it will practically have no effect. The 
superiority of Welsh coals to that of Durham and Northumber- 
land is generally admitted, and clearly proved by aseries of oome i- 
ments by naval officers of considerable experience and ability. 
Transactions with South America have not increased during the 
week, but considerable quantities are heing sent to the French 
markets. 

To the other continental markets shipments are not so large as 
of late, but the advices just received indicate an improvement in 
the demand before long. There is a better demand for house 
coals, consequent upon the cold weather which has set in. 

New steel works have just been completed at Swansea by 
Messrs, Dillwyn and Co. The furnaces are- built on the Siemens- 





Coatbridge. The manufacture of pig iron has not been so brisk of 
late, but have somewhat improved now that prices have 
risen in orth of England. 





PRICES CURRENT OF METALS AND OILS. 

















Martin mode), which, it appears, has proved a decided at 
the Crewe Works of the London and North-Western Railway 
Company, and at other establishments, The addition of such an 
important manufacture to the trade of Swansea cannot fail to 
largely increase the prosperity of the district. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LivERPOOL: Mersey Docks and Harbour Board—LEaD IN YORK- 
SHIRE —-NorTH-EaAsTEeRN District: Palmer’s Shipbuilding Com- 
pany (Limited): Steamers between the Tyne and New York: 
The Admiralty and Northumberland Steam Coal: The Cleveland 
Iron Trade SHIPBUILDING ON THE WEAR—STATE OF TRADE: 
Leeds: South Yorkshire: Midland Railwoy: Extension to 
Barnsley— ARBITRATION IN THE NORTH OF ENGLAND—A LARGE 
GASHOLDER 1N VICTORIA—THE ScotcH Iron TRADE. 

A BILL promoted by the Mersey Docks and Harbour Board in the 

present session of Parliament has been withdrawn, It was opposed 

by the Birkenhead C issi 8, who tended that by their 
last Act the Board was bound in this bill to include a scheme of 
ferry approaches, 

Considerable interest has been excited by reports of the dis- 
covery of lead ore on the Rosedale moors in close proximity to the 
well-known ironstone mines of the Ferry Hill and Rosedale 
Company. 

With res to the north-eastern district, we may note that the 
directors of Palmer’s Shipbuilding and Iron Company (Limited) 
recommend a dividend at the rate of 8 per cent. perannum. The 
directors state that the works of the company are fully employed, 
and that the shipbuilding, engineering, and dock departments give 
improved results. It is not unlikely thata direct line of steamers 
will shortly commence running between the Tyne and New York; 
Mr. ©. M. Palwer and other gentlemen have the scheme under con- 
sideration. A Government agent is at present in the northern 
district for the purpose of purchasing steam coal for the navy. He 
has visited several of the chief steam coal collieries, and the 
first purchase he is instructed to make is understood to 
be 10,000 tons. The number of furnaces in blast. in the 
Cleveland district is ninety, and there are twenty-eight 
out. of blast. The deliveries of pig throughout the Cleveland 
district are well sustained; there is some falling off in the ship- 
ments to Scotland, but the foreign trade continues good. The bar 
iron trade does not show much improvement, but the demand for 
shipbuilders’ iron is somewhat better. The foundries of the district 
are tolerably active. The rail mills of the district are also well 
employed; shipments to the North of Europe will shortly re-com- 
mence, 

In the shipbuilding yards on the Wear eighty-four vessels are 
now on the stocks, thirty-four sold, and fifty unsold. Of the 
eighty-four vessels seventeen are of iron, eight of wood and iron, 
and fifty-nine of wood. Only one of the eighty-four is a screw 
steamer. é 

The Leeds Chamber of Commerce, reporting upon the iron, 
machine, and engineer tool trades of the district, observes :—“‘ The 
improvement reported last month in the iron trade still continues, 
and the makers are better employed than for some time past. 
The machine makers are also better employed, although the trade 
still continues in a depressed state. The tool-makers are also in a 
better position. There is no material change to report as to the 
locomotive makers.” H 

The principal ironworks in South Yorkshire are still doing a 
very fair business, the d d for rails continuing active. Hoops 
and plates are also in fair request. There has been a slight 
improvement in the coal trade; to Lancashire there has been a 
small increase in the quantity of engine fuel delivered. Coke has 
continued in good request for the furnaces in Lincolnshire, and 
also for the furnaces in the neighbourhood of Wellingborough, 
Northamptonshire. In the latter district a new furnace has just 
been blown in by Messrs. Butlin. 

The extension of the Midland Railway to Barnsley was opened 
on. Monday. 

On Monday the Board of Arbitration for the North of England 
iron’ tradé met at Darlington: «A long discussion took place on the 
question of increased wages, and the votes wereequal. Mr. Kettle, 
Worcesterstire county court, ; :dge, was se as arbitrator. 

Messrs, Laidlaw and So, vf the Barrowfield Ironworks, have 
completed the largest gas!.!ler ever made in Scotland for the 
Collingwood Fitzroy G ‘‘ompany, Melbourne, Victoria. The 
gasholder when full of gas + _ contain nearly 600,000 cubic feet. 

Activity is fully maintain... in ‘all the iron mills in and round; 


























1869. 1868, 
COPPER—British—cake and tile,| £ s. d. £48. dj 2 da £84 
cceccceecccosncs Lae 0 76 0 0..79 0 9 
epeccccccesce 0 78 0 0.. 81 0 0 
0 82 0 0..85 @ 0 
0 8 0 0.. 8 9 0 
a 80 19 0,,. 83 .@,@ 
t) 000.000 
0 72 0 0. 7410 0 
) 77.0 :0., 77,10 0 
2 007 0 07% 
IRON, pig in 212 4 cash 
Bat, Welsh, in London ...... 610 0.. 612 6 6 5 0. 615 0 
Wales........| 6 0 0.. 0 0 0} 510 0.. 5.15 0 
f 7Ce.t 7 740. 765 0 
Rall, in Wales ...... s-ss+++5| 6 0 0.. 6 2 515 0. 000 
Papa ea RRR EE Ba 8 oes S 
first q SIT be 
Nailrods.. 0 .seecesececcees 1 98 CC. FS 750. 00°0 
eeeeee 10 0 0., 10 5 10 5 0. 0 9 0 
LEAD, Pig, F 19 0 0..19 2 1817 6.19 23 6 
w.B. 20 15 0.. 20 17 9167 6.21100 0 
Other brands . 19 10 0.. 19 15 19 12. 6.. 19 6 O 
Sheet, milled... 20 0 0..20 5 2 50.. 00 0 
Shot, patent... 22 5 0.. 2215 2210 0.238 0 0 
Red or 2015 0...0°0 2100. 6°09 06 
White, dry.. ..-ssecsssccccee | 27 0 0.529 0 27:0 0... 0°0 0 
ground in Oiles.se-seccceee | 27 0 0.. 30 0 0/26 0 0.. 28 0.0 
Litharge, W.B. .cccccsssese | 24 0 0.. 0 0 2410 0. 0 0 0 
QUICKSIL' per coccceee | 6:17. 0.. 618 617 0.1: 970 0 
00.00 20 5) 0... 20576 
0.0. 00 2) 0..°2)-56°0 
0 0...27 10 96:10 O14. 27 lo 0 
0.0.. 00 0 0: 0.0 O08. 0 
© 0, @ 0 15 6 .0.. 1610; 0 
00. 00 416 0.6 (4° D).0 
16 0. 00 413 Oe 444.0 
17 0. 0.0 41410600 0.0 
13 0.. 0 0 4180.00 0 
4 0. 0 0 419 O.0 0°00 
19 0. 0 0 6 0 tse OO 0 
3 64. 1 7 1:8. 028.1 4 0 
9 6.. 113 1 9-006: 110 0 
11.0... 114 1 8 0..110.0 
17 0:.°2 0 0} 114 0 116 0 
17 6.. 018 017 6. 0:00 
15 0.. 016 O14 6.. O16 6 
00.00 38 00. 0.0 0 
0 0.. 32 0 0.33 9 0..,8 0 0 
00.00 98 0 0.,100 0 0 
00.. 0 0 36 0 0.4. 000 
00. 00 35 0 0.. 3510 O 
Brown seccecceccceseeses | 33 0 0.. 0 0 34 0 0. 6 2.0 
E.L, Fish .cccccccess ecoee| 31 0 0.. 32 0 35 0 0.. 0°68 0 
Olive, Gallipoli ....sc..00.+| 53 0 01. 0 0 73:0 0.. 0900 
eece-coccccccccs oe} 49 0 0.. 49 10 69 10°0.. 70:10 0 
Palm ccccccccccccccccvessos| 44 0 0.. 0 0 40 ¢ 0..°0 0 0 
wccscecoveccccsccsce | 39 15 Ge 0 0 3460600. 000 
R d 3600. 00 37 0 0.. 3710 0 
0 0 0/35 0 0. -0 0:0 
37 0 0} 39 0 0.0 0'% 
00 86 0 Oe 0 0 0 
gt 0 68 0 0..72 0 0 
38 °(«0 37 0 0. 000 
PRICES CURRENT OF TIMBER. 
1869. | 1868, 869. | 1868, 
Per load— 24 «| 4 & £4 4 || Per load— 4244, 4644 
Quebes “sej'pine 1. 3 15 415 | 80 0 18 danake i quality 16 ay 20) 7 01810 
ellewpine -. 88 210] 815 4-¢ @nd'do... 11 10 12 10| 11 0 12 0 
ee Jouns MH gel. 0 © 0 0] 0 0 0 O|| Archangel, yellow. 1010 13 5| 11 019 0 
519 6 0| 5 5 5 15|| St Petersburgye 1015 12 15, 10 10°12 10 
«4 5 417| 810 410|| Finland ........ 610 7 0| 710 8 20 
CES $8) 28 Fel See acca sol 88 3 
4.0 510/406 Oo] lhe 000 8] BO TE 
2210 4 0] a 5 8 5\| Geffe, yellow...... 9 010 0| 9 01010 
.210 310] 3 0 815|| Soderhamn ...... 0 0 0 0| 9 010 10 
315 3 01203 5 per G. 
[2327/20 2 9|| ian.byd by 9$2010191))19 014 9 
4060/6070 in, yellow .... 
ooo olooe o eae 028 018) 010 2 9 
Lathwood,Dantafm 6 0 710] 5 0 7 0|| Staves, per standard M. 
‘St. Peter's 8 0 910] 810 9 0 ipeisieat 77108) 0| 70 075 0 
Beate gee tee ty Oe 38 010 6lt matte, puncheon 21 0 91 1)/ 24 0 26 0 
uebec, wht.spruce 
Sejeha whteruce 0 0 9 O[1820 15 20|| Pine “own, } 285.0 150 6130 0185 © 














BREAKFAST.—Epps’s CocoA—GRATEFUL AND COMFORTING. —The 
very agreeable character of this preparation has rendered it a 
general favourite. It is made simply with boiling water or milk. 
Prepared solely by James Epps and Co,, Homoeopathic Chemists, 
London ; and sold by the trade in all parts, in } 1b., 41b., and 1b. 
packets, tin-lined and labelled.—Apvr.]} 


Scrence AND ArT.—A striking instance of the immense value a 
small piece of steel may acquire by the great power of skilled 
mechanical labour is the ance-spring of a watch. From its 
extreme fineness and delicacy 4000 weigh not more than one ounce 
and exceed in value £1000. A most interesting little. work, 
describing the rise and progress of watchmaking, has been published 
by J. W. Benson, 25, Old Bond-street and the City Steam Factory, 
58 and 60, Ludgate-hill. The book, which is profusely illustrated, 
gives a full description of the various kinds of watches and clocks, 
with their prices. Mr. Benson (who holds the appointment to the 
Prince of Wales) has also aap y a pamphlet on artistic gold 
jewellery, illustrated with the most beautiful designs of mad. a 
brooches, earrings, lockets, &c. &c., suitable for wedding, 
birthday, and other presents. These pamphlets are sent post free 
for two stamps each, and they cannot be too strongly recommended 
to those contemplating a purchase, especially to residents in this 
country or abroud, who are thus enabled to select any article 
they may require, and have it forwarded with perfect safety.— 
[Apvr.] 

BREAKING IRON AND STEEL MassEs.-—-Pieces of cast iron of con- 
siderable size are extremely difficult to break up, and -necessitate 
colossal air furnaces in order to melt them without breaking. The 
following method of aeasling “i large pieces has been practised 
successfully at the works of Petin and Gaudet in Saint Chamond. 
Powder is often used to divide large masses, but aside from the 
necessary caution, its use is difficult and it often does not accom-~- 
plish the desired effect. The following method, invented by M. 
Montandon, manager of the above works, is quite easy to apply, 
and not atall dangerous, It consists in using the force, which con- 
fined water exerts (when struck), in every direction upon the mate- 
rial in which it is enclosed. A round hole 2in. to 3in. in diameter 
and 10in. to 12in. deep is bored in the mass to be split; this hole 
is then filled with‘water and closed by a closely fitting steel cylin- 
der upon which the drop is allowed to fall from the usual height. 
The mass is thereby split into several pieces, as if by a strong 
wedge with several faces. The water cannot escape, and its endea- 
vour to do so bursts the metal, In this way a plate roll of 294in, 
diameter was split, in presence of the French editor, into four or 
five pieves, which flew 20ft. to 30ft. away fromthe drop. .:The 
hole must be hermetically closed, and in order to do this thoroughly 
it is necessary to hollow out the base of: the steel der into a 
cup-shaped form, the edges of which are driven the wall; 
of the hole by the water in its efforts to get past. To allow 
air under the pin to estape, it is well to fi é small screw-shaped 
groove on the latter, when it can be driven down quite easily, A 
single blow of an ordinary drop usually sutfices: to split off pieces 
of 30in, to 36in. in diameter. A = of .good # 
several times, This method is ly easier than the use of ‘a 
large drop falling a en distance, and is much more certain in’ its 
effects, Dingler’s Polytechnic Journd, © 6 ye: 
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: our wings are intended to travel at a greater rate | side of the fire-box. The fire-grate is cast with four holes 

pRREOOTPED ES. cf coal thant eolinany read. sosamame, we have included | in it to receive the bottom ends of the tubes so as to help to 

No. IIL. hold them firmly. The height of the boiler is 2ft. 6in.; the 

Axzovt the middle of Jan last a ¢ dent to height of the fire-box is 15in., while the diameter of the 
the English Mechanic that while the American latter is lin. The diameter of the boiler is 14in. 


or French two-wheeled velocipede was the nearest approach 
to perfection at that time attained, yet a much higher rate 
of nln bege proportionately less fatigue, might probably 
be obtained by the use of a machine with one wheel only. 
The letter which contained this su, ion was illustrated 
by an engraving, which we have reproduced in Fig. 12. 

e rider sits upon a steel spring saddle over the centre of 
the wheel, and his feet are placed upon short stilts con- 
nected with cranks, one on either side of the nave. 

The speed which such a velocipede was calculated to 
accomplish, assuming “the very moderate rate of revolu- 
tions at fifty per minute,” was stated at “something above 
twenty-five miles an hour!” 

This machine, however, was simply an imaginary vehicle, 
and probably to the too sanguine views of its inventor are 
we indebted for the marvellous estimates of its power. On 
the 19th Feb we inserted in our number of that day 
a letter from “R. W. W.,” a correspondent in Dublin. 
This gentleman also conceived that a,one-wheel velocipede 
was the truly philosophical 
machine, and holding this 
opinion, he put his 

eories on paper and 
forwarded us a_ letter, 
with a request that we 
Tight — him in en- 
ightening the velocipedic 
world by vablishing it in 
our columns, We were 
not particularly impressed 
with the plans of our cor- 
respondent, but possibly 
we were too obtuse or too 
wedded to the old style of 

ing to be pre 
to accept immediately the 
advice that it was far 
better for us to trundle 
ourselves along inside a 
hoop than to waste our 
energy in going at eight, 
ten, or twelve miles an 
hour on a bicycle. How- 
ever, our correspondent 
was particularly wishful 
that we should insert his 
letter, and we did so with- 
out comment. The follow- 
ing week brought a letter 
on the same subject from 
another correspondent who 
simply confined himself to 
the task of finding fault 
with the machine in our 
previous number. Since 
en, we have not heard 
how “R. W. W.” has been 
P ing in his labours, 
and we are, therefore, 
quite unable to say how far the one-wheeled velocipede 
= a success, 

ut inventions, like griefs, “ never come singly.” Pro- 
bably while “R. W. W.” ou busily en iis Al 

the drawings of his new machine, Mr. Ric emmin, 
of New Haven, Connecticut, was already “making the 
running” inside the velocipede shown in Fig. 13. The 
Scientific American, from whicn we have copied our 
engraving, informs us that Mr. Hemmings’ son, but 
thirteen years old, propels one of these machines of 5ft. 
diameter at a pace that enables him to keep up with good 
roadsters without allowing them to pass him. The main 
wheel has a double rim, or has two concentric rims, the 
inner face of the inner one having a projecting lip for 
a. the friction rollers and the fiction Siew in place, 
each of these being correspondingly grooved on their peri- 
heries, The frame on which the rider sits sustains these 
ction wheels in double el arms, on the front one of 
which is mounted a double pulley, with belts passing to 
small pulleys on the axis of the driving wheel. is 
double wheel is driven, as seen, by cranks turned by the 
hands. The friction of the lower wheel on the surface of 
the inner rim of the main wheel is the immediate means of 
propulsion. A small binding wheel, seen between the 
rider’s legs, serves to keep the bands or belts tight. The 
steering 1s effected either by inclining the body to one side 
or the other, or by the 
foot impinging on the 
gus e stirrups being 
ung low for this purpose. 
By throwing the weight on 
these stirrups, the binding 
wheel may be brought 
more powerfully down on 
the belts. Over the rider’s 
head is an awning, and 
there is also-a shield in 
front of his body to keep 
the clothes from being 
soiled by mud and wet. 
When going forward, the 
driving wheel is kept 
slightly forward of the 
centre of gravity by the 
position of the rider. By 
this means the power 
required is said to be com- 
paratively small. == 
The remaining two a = 
illustrations, Figs. 14 and 15, though representing machines 


under the head of steam 
is really a misnomer; but as 


called steam velocipedes, should more fp be ee | 
i “steam velocipede” 


e two carriages shown in 














them in our article. The smaller of the two, Fig. 14, is of 
American extraction, and was recently described in the 


Fig. 13, 
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pages of the Scientific American. For the sake of simplicity 
many of the details of this machine have been left out of 
our woodcut, which is chiefly intended to show the position 
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of the boiler relatively with the other parts of the vehicle. 
The cylinders, which are not shown, are placed verticall 
in front of the boiler, between it and the seat, and wor 
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directly on the axle of the driving wheels. The engine 
is a direct acting compound engine with two cylinders of 
2kin. diameter and 5in. stroke. The boiler is vertical, with 


four tubes of 1jin. internal diameter hanging down by the 


fire-box and tubes are of copper, and the boiler is 
lated to sustain a of 2001b.; but 25 1b. of 
are said to be cient to drive the machine at a 
equal to a velocipede propelled by the — 

i . 15 was desi 
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direct-acting engines, supported on a 
carriage. She dle valsen apo wcll ter tho Ue B, B, 
the lever C being a means of reversing the stroke of the 
piston in the place of the usual link motion. The boiler 
contains heating surface sufficient to produce two-horse 
power. Its entire length, including the superheater, is 
only 2ft. 6in. The smoke and exhaust steam escape through 
the funnel E, placed underneath the body of the carri 
The steering or lock gear F is so that the strain or 
jerk on the fork of the front guide wheel is reduced to a 
minimum. The coal bunker is carried in the body of the 
carriage, and under the foot-plate is the water The 
whole carriage is supported on three wheels, and does not 
exceed Sft. 6in. in length. Mr. Goodman fixes the speed 
at from ten to twelve miles an hour. 








ELEMENTARY PAPERS ON CONSTRUCTION. | 
No, XIIL 
In order to render the determination of the strains upon the 
various members of a Warren girder perfectly clear to our readers, 
each step in the geometrical was successively explained 
in our former articles. It will be now seen that it is not abso- 
lutely necessary to find every strain individually, provided the 
sum of those of the same kind—that is, plus or minus—be ac- 
curately obtained. Referring to Fig. 1, let the diagram represent 
\ 
FIC... 


is] 
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a portion of a Warren or theoretical lattice girder, with one series 
of triangles, loaded upon the bottom flange. The general case 
applicable—by simple repetition to the whole flanges and web— 
consists of a weight at A, and a strain transferred along the 
bar AC, and the strains to be found are those upon A D and 
AB. It has been already shown that the total strain upon A D 
equals c f + ab, and that upon A B equals A } and A f, and the 
geometrical method of obtaining them has been fully demon- 
strated. To obtain the sum of cf + ab, and Ab + Af, we pro- 
ceed as follows:—Let the weight suspended from A equal one 
ton, and the strain transferred to the same point in the direction 
of the bar AC equal one and a-half tons. Let Ac and Ag re- 
present these strains, both in amount and direction. It is 
manifest that they may be ied as two distinct forces, act- 
ing in different directions upon the point A, and may conse- 
quently be replaced by a single force or resultant. To find this, 
we construct the parallelogram of forces by drawing ch and hg, 

el to the two original forces, and join the points A and h 
by the line AA. The line Ah represents, in magnitude and 
direction, the resultant of the two forces or strains acting upon 
the point A. If from the point 4, we now draw h E, parallel to 
the bar AB, the line AE will equal the total strain upon the 
bar AB, and A E that upon the part of the flange A D. If these 
lines be checked, h E will be found equal to Af + Ab, and AE 
equal toc f + ab. 

The type of girder hitherto selected for illustration is not so 
well adapted for actual practice as the lattice, which embraces in 
the web several series of triangles. At homea Warren girder is 
never put up now, although, from the facility with which it can 
be erected, it is frequently employed abroad, and in situations 
where it is difficult to procure skilled labour. From the small 
amount of lateral rigidity possessed by the uniatersected bars of 
the web, it is not suited for any but very moderate spans. We 
may therefore pass from the consideration of the Warren to that 
of the lattice ype, in which one or more intersections occur in 
the length of the diagonal bars. In Fig. 2 is represented the 
skeleton elevation of a lattice girder with three series of triangles 
A, B, and C, which, practically, are totally independent of one 
another. This requires some explanation. The load is supposed 
to be uniformly distributed over the top of the whole girder, 
and, consequently, equal portions of it situated upon the several 
apices of each system of triangulation or series of triangles. Let 
us take the|case of the weight placed upon the top apex Al. It 
is conveyed upon the principle of the lever to the abutments D, 
through the bars A! A, A! A*, A? A*, A? AS, A? D, upon the right, 
and is considered to produce no practical effect upon the bars of 
the other systems B and C, at the points of their intersections 
with its own system A. It is assumed that whether pins or 
rivets be employed for connecting the diagonal bars of the 
different systems, they do not act as a medium for the trans- 
ference of strain, but simply bind the bars together, or hold them 
in a vertical plane. Theoretically, there is no doubt some strain 
induced, but as we are dealing with the subject principally in a 
practical light, we shall not discuss the question at present. 
There are two methods of arriving at the strains upon the web of 
a lattice girder, an approximate, and an accurate one. The 
former consists in supposing the total load distributed upon the 
apices of one system only, determining the strains as in a Warren 
girder, and dividing them by the number of series or systems of 





triangles. This method is, in fact, equivalent to regarding the 
lattice as a simple Warren girder, and determining the average 
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strain for each bar, from the maximum resulting upon one. 
Where the girder is small, and the number of systems of triangles 
does not exceed a nor oe and the bars are pretty close together, 
this approximate method may suffice, but it should never be 
used in examples upon a large scale, or where it is desirable to 


| lattice type, the points of attachment between the 


and bottom of the pillar, cause compressive and tensile strains 
respectively upon the upper and lower flanges. The object of 
departing from the simple Warren girder, and introducing 
secondary systems of triangles is threefold. First, in the 
upper and 





adhere to accuracy. Referring to Fig. 2, itis manifest that, | lower flanges are multiplied, and a more uniform distribution of 











supposing the bars A A, A A’ to be pairs, the strain upon either, 
divided into three parts, would not afford an accurate result for 
each of the corresponding bars of the three systems. To ascertain 
the strains not only upon the bars of the web of a lattice girder, 
but also upon the different parts of the flanges, with that proper 
amount of care and accuracy that should ever accompany all such 
calculations, there is but one true method, and that is the one 
which has been already amply explained in our analysis of the 
Warren girder in our previous articles. In Fig. 2 the load should 
be considered as uniformly distributed over all the apices, and 
the strains resulting from each separate weight obtained, and 
tabulated in the manner already described. It would be an un- 
necessary repetition to give the analysis of the strains upon each 
bar and portion of the flanges of the example in Fig. 2, as by 
taking the action of each weight separately the problem becomes 
reduced to the case of a Warren girder, the only difference con- 
sisting in the greater number of bars, and, consequently, the 
greater number of individual strains to be tabulated. In apply- 
ing the mathematical formula, given in previous articles, to the 
determination of the strain upon any bar of a lattice girder, 
care must be taken to include only so much of the load situated 
between the bar and the centre of the girder, as is placed upon 
be apices of that particular system of triangles to which the bar 
elongs. 

So far, there appears to be no differencein the general disposition 
and nature of the strains induced upon both the Warren and the 
lattice girder. The latter is nothing more than a more elaborate, 
or, as perhaps some of our younger readers might term it, more 
troublesome example of its theoretical prototype. If we examine 
carefully into the strains brought upon the vertical ends of the 
girders, or pillars, as they are usually called, a notable difference 
will be perceived. Confining our attention to the one system of 
triangles in the elevation in Fig. 2, which commences at A over one 
abutment, and terminates at A* over the other, we may con- 
sider it to represent a Warren girder. Under these circum- 
stances, it has been already demonstrated that the only strain 
brought upon the end pillars A D, A° D, is a vertical one, which 
is equal to half the total load upon the girder for each pillar. 
In fact, the pillar is in precisely the same condition as if it 
directly supported half the load. This is worth remarking, as it 
points out that any vertical load will be ultimately transferred to 
the points of reaction without altering its original value at those 
points, notwithstanding the manner in which it may be trans- 
ferred, and the number of strains to which it may give rise in the 
various bars which act as the medium of its transference. The 
total load, being uniformly distributed, is conveyed in equal 
portions to each abutment, and the vertical reaction which causes 
the strain in the end pillars is equal to exactly half that load. 
Again, referring to Fig. 2, and regarding it in its true light as the 
elevation of a lattice or girder with three systems of triangles, it 
will be seen that two bars BE, CE, are attached to the 
pillar A D, and two others 0? E, B? E, to the pillar A* D, conse- 
quently the strains upon these bars must be resisted by the 
pillar ; and it remains to ascertain of what nature are the strains 
which the pillar undergoes in consequence. It will be quite 
sufficient to confine our attention to one pillar—that of the 
abutment on the left,or AD. Of the two bars, one, BE, is a 
strut, and the other, CE, a tie; consequently their strains 
may be resolved into their components—one in a vertical and 
the other in a horizontal direction. This is explained in the dia- 
gram in Fig. 3, in which A D is the vertical pillar, and BE, CE 
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the strut and tie. Let the compressive strain upon B E be equal 
to one ton; and since this tends to push the pillar A D out- 
wards, produce the bar B E beyond the pillar, and lay off upon 
it the distance EF, equal to one ton, draw FH to meet the 


pillar at H; then FH equals the horizontal component of the 
compressive strain upon the bar, and tends to push the pillar 
fact, the transverse strain to which the pillar 

jected by the oblique thrust of the bar BE. Now sup- 
e bar C E to be under a tensile strain of one ton, it will 
eyidently pull the pillar inwards with the same amount of force 
b BE pushes it outwards. Making EF equal to one 

ton, and drawing FH to meet the pillar, it is plain that the 
horizontal components—being equal and in opposite directions— 
balance one another, and there is in that case no transverse strain 
brought upon the pillar. But if the strain upon one bar exceed 
m the other, then the transverse strain is proportionate in 

t to the difference of their horizontal components. For in- 
stance, let the strain on BE be1’5 ton; make itequalto ET in the 
diagram, and T K will represent the horizontal component tend- 
ing to thrust the pillar outwards, while the pull in the contrary 
irection is represented by FH. The difference between their 


outwards. It is, in 
is sub 
pose 

with whic 


that 
amo 


" respective values will evidently give the measure of the trans- 
i agp u the pillar. These horizontal components, 


pon 
vhich in case of ‘the intermediate bars B E, C 
weds tes pions, are analogous to those Bi te 


must be 


load thereby ensured; gecondly, the flanges are rendered inca- 
pable of undergoing any strains save those of longitudinal ten- 
sion and compression; and thirdly, the web itself is made a 
great deal stiffer, and better adapted for the case of deep girders. 
It is evident that if the apices be too far apart, that is, if there be 
not a sufficient number of series of triangles, the assumption 
that a uniformly distributed load may be considered collected 
upon the apices will not hold good, and the assumption becomes 
still farther from the truth in the case of a moving or variable 
load. Each portion of the flange between the apices or points of 
attachment of the web becomes in reality a short girder, and the 
entire flange approaches the condition of one continuous girder. 
At the same time, sinee the real economy of the lattice form is 
to be found in its web, the bars must not be placed too near 
each other. An other words, there must not be too great a num- 
ber of separate triangulations. As a rule, this is the great mis- 
take made in designing lattice girders, The bars are frequently 
placed go near together, that the true principle of a lattice web is 
departed from, and it would be just as cheap to construct a plate 


girder instead. 
Hitherto the strains investi haye heen those resulting 
solely from uniformly distributed lead; but, with very few excep- 


tions, girders are subjected to the action of a yariable or moving 
load—the weight of a train, for instance. In some cases the 
moving load will very much > 
weight of the bridge itself, while in others it will be but a small 
proportion to it. are two be considered with 
respect to a moving load, i 


resulting from it, and the other the effect it produces 
ay 2 or concussivye force, which cannot be accu 
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rately or even approximately agcertained. Nevertheless, 
some allowance must be made for it, especially in bridges 
of small span, where the vis inertia of the superstructure pre- 


sents but a feeble resistance to the shock of an express train. In 
the early days of railways it was not an uncommon practice 
actually to load the bridges withan additional depth of ballast, with 
the view of increasing its insistent weight, and so diminishing 
the vibration caused by the transit of a heavy train. However 
well this plan may speak for the precautionary principles enter- 
tained by the engineers of those days, it does not say much for 
their ideas of economy of pm or their skill in designing 
iron structures. Paradoxical as it may appear, the placing of a 
greater load upon a portion only of a girder, reduces instead of 
increasing the strain already existing upon some of the bars of 
the web, increases those upon others, and sometimes changes the 
nature from compressive to tensile. Let Fig. 4 represent a 
Warren girder in elevation uniformly loaded upon the upper 
apices. The thick lines show the ctruts or bars in compression, 
and the thin those in tension. Suppose we now illustrate the 
action of a moving load by placing an additional weight on the 
apex D, and examine into the result. The portion of it con- 
veyed to the abutment F M, will compress the bars D L, E M, 
and FM, and stretch LE. But these are the normal conditions 
of these bars under the existing permanent load, therefore their 
strains will be increased. The contrary takes place on the other 
side of the centre line of the girder. Under a uniform load the 
bars D K, C K are practically free from strain, but the portion 
of the moving load situated at D, which is transferred to the 
abutment AH, compresses the bar D K, and stretches C K. It 
is readily perceived that when the variable load, or a part of it, 
is situated at C, then the bar C K will be in compression, and 
DK in tension. Both these bars are, therefore, liable to strains 
of alternate tension and compression, according to the position 
of the movable load. In our next we shall investigate more 
fully the subject of a variable load and its resulting strains. 





THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS, 


THE members met on Saturday, the 3rd instant, at their new hall, 
City Terminus Hotel, for the first time, and the assemblage was 
far larger than at any previous ordi meeting. The chair 
occupied by Mr. J. Newton, of H.M. Mint (president), 
the vice chair by Mr. W. H. The first business of 
sitting consisted in the election popes Donglas, Esq., 
Engineer to the Trinity and W. Munro, Esq., of Lambeth, 
- — Fag nyt 5 — T. Hughes, J. F, Wolff, 

. Reed, 4 . Bates as ordinary members; 
Messrs. W, Foth and W. Price were also put in nomination 
for membership of the last-named class. 

The Chairman then proceeded to deliver an address, 
He commenced by congratulating the members gen y upon the 
advancement, steady and apparently sure, which the Association 
was making—as it now numbered 200 members—and upon their 
having obtained a suite of apartments in all ways admirably 
adapted for holding their monthly meetings. It was in 1855 when 
the society was in its early infanthood, andnumbered og sae 

with em- 


four mem all to! when it was very 
a prertpog ba . Newton) had joined its He was thank- 
that he had been 


to witness its present development, and 
to know that every ay of antagonism to it had disappeared 
from the breasts of the master eers of England. To the 
scientific press of the metropolis m of the success of the Associa- 
tion was undoubtedly to be attributed. 





at the top 


sh its agency the 
transactions of the s prowulgated among the 
engineering comnantaiteat Tarte tite m and springs of 





action explained. Itsinner life and Me poosfier blending of scientific 
investigation with the practice of benevolence, together with its 
adaptability to technical ical p were demonstrated 
through the same channel, and hence eiloyers were now amongst 
its staunchest supporters. All this was matter for congratulation 

beyond doubt, but there remained yet much work to be done and 
many sacrifices to be made, It was quite impossible for individuals 


sreines as foremen in ry Aen in the mereha see pease 
er was experience, no cognisant of the value as 
well os Gee dignity cf shoes, cull tebou Geb oUlll coventia! for the 
Pp s of that institution. 

Their gallant bark had tided safely over many shoals and esca) 
the perils of various quicksands, but the sea of public life 


sheanied te bibion an epee patent Songs sad fo avoid these 
it was necessary for the crew to become and ready to do 
their duty individually and collectively. Hitherto, he (the chair- 
man) must say that some members of the ship’s company had 
merely lounged on the deck, enjoyed the voyage, and lent no hand 
in pilotin vessel into harbour. It was to be hoped that the 
idle members of the past would become the active workers of the 
fapare, apa. then vat must go wel with pein t ak Oi 

e Chairman adv e ‘ac r. Percy 
and Professor Tyndall have cordially and generously to 
come among the associated foremen and to read papers at their 
meetings. Such a view was calculated to induce a welding, as it 
were, of scientific deduction with practical knowledge, which 
must produce advantageous results. By co-operation of this nature 
all would be intellectually benefited, and the valuable information 
gained at the meetings would be reflected and utilised in the factory 
and thus be made serviceable to — In conclusion, the 
chairman earnestly appealed to the latter class, and to honorary 
members generally, to come forward and assist in the penmnotings 
of the Institution by reading papers and sharing in the discussions. 
They might enter that noble hall without any sacrifice of dignity, 
and their presence would be hailed with delight. 

The foregoing constitutes a brief abstract of Mr. Newton’s ad- 
dress, which was listened to with attention, and applauded at its 
close. Mr. Robert B. Vinicombe, of Woolwich Arsenal, followed 
with a paper on ‘ machinery;” this was of a thoroughly 
practical nature, and described the whole of the processes now em- 
ployed in the manufacture of the epee Base: und, and the 
paper was illustrated with diagrams and black- sketches, and 
was altogether worthy of the audience and the place. In the brief 
discussion which followed it, Messrs, Keyte, Humes, Irvine, and 
others joined, and at a late hour votes of thanks to the chairman 
and Mr. Vinicombe terminated the sitting. 





TRIaL OF New Krnp oF Raiuway IN France.—A commission 
was appointed to study and upon a system of railway of 
which a specimen had been laid down by M. Geoffroy, of Rouanne, 
by the side of the road from Pouly to Charlieu, in the Loire. 
The principle of this railway, which is intended for local lines, 
is that the rails are laid on the natural profile of the groun 
with the addition of a central rail, upon which work horizon 
wheels wherever the curves or gradients are at all << > 
in fact, a modification of Mr.. Fell’s arrangement. e 
report of the commission is not published, but the following 
are the conclusions of the a engineer :—*‘ (1.) The system 
of railway presented by M. Geoffroy allows of trains being worked 
with ect security on inclines of 0°06. (2.) The arrangement 
of the railway in those parts where the cen railis introduced 
seems to resolve the problem as simply and economically as ible. 
(3.) The breaking off of the central rail in those parts where the 
incline does not 0°025 causes no inconvenience, adhesion of 
the vertical wheels then sufficient; and the horizontal wheels 
take op and leave the central rail without any shock that can do 
injury to the machinery. (4.) The action of the brakes of the 
a is sufficient to stop a train of twenty-two tons within 

on the inclines of the experimental line. (5.) The engine 
and iages pass without difficulty, and without the aid of the 
yore wom at the rate of twelve or thirteen miles an hour, round 
curves of 260ft. radius. (6.) The passage of the train by the side 
of the ordinary road did not appear to frighten horses very 
much; and in any case this inconvenience cannot be very great, 
on account of the ease with which the ey can be stopped. 
The effect will also be tly diminished by the erection of a 
barrier that must be placed between the railway and the high road.” 
We are sorry to say that the opinion contained in the last para- 
graph is entirely opposed to that of the engineers and others of 
Paris and Nantes with respect to the road locomotives and steam 
rollers, and the latter are not now allowed to be used in the day 
time, except the street be blocked, on account of the accidents 
that happened. Still, if costly works can be avoided by the use 
of acentral rail, we may have local railways at a comparatively 
small expense elsewhere than by the side of high roads, and there 
is no reason whatever except the objection of level crossings why 
such simple railways should not be adopted. It is the opinion of 
the Commission that there would be a saving of expense in case 
of such a railway, as compared with ordinary lines, of 40 per cent., 
and that therefore it would be well to adopt the arrangement 
where the difficulties of the ground would render the construction 
of an ordinary railway too costly. 

ANOTHER DISINFECTING ProcEss.—A French inventor, M. Del- 
breil, has arrived recently from Paris for the purpose of intro- 
ducing a new process and apparatus for collecting and disinfecting 
night-soil. The invention applies especially to the cesspool system, 
and is very similar to but less complete than that of Capt. 
Liernur. M. Delbreil proposes to collect, remove, and disin- 
fect the contents of cesspools by means of a traction engine 
(locomebile). For this purpose a powerful pump is adapted 
to the traction. engine, and an air-tight metallic reservoir, 
placed on the frame of an ordinary cart, accompanies the engine, 
A vacuum being effected in the reservoir by means of the pump, 
the atmospheric pressure forces the night-soil (which is in a semi- 
fluid state) into the reservoir, while at the same time the noxious 
gases floating at the top of the cesspool are injected into the fire- 
box of the ‘‘locomobile,” where they are burned, leaving in the 
tank the solid and liquid matters mixed together. When the cess- 

1 is emptied, the connection with the tank is cut off, and it is 
Sonn by the traction engine either to the land where the 
night-soil is required as a manure or to a depdt. M. Delbreil 
argues in [favour of his invention : —Ist. t it reduces the 
cost of removal. 2nd. That he disinfects the night-soil, and 
thereby does away with a great nuisance. 3rd. That he enables 
agriculturists to employ the manure in the fresh state instead of 
the common “ poudrett,” which consists of solid matter se; 
from the liquid and gaseous products it a tedious process of eva- 

ion, during which much of the fertilising matter is lost. M. 
considers the cesspool system to be better than what he 
**canalisation,” that is to say, drains and sewers. He prefers 
the former for several reasons, but especially because it allows 
the manure to be collected in a concentrated state, whereas with 
our system we obtain a manure diluted with, perhaps, ninety per 
cent. of water. M. Delbreil fondly hopes that English boards of 
health will discard the present system of “‘canalisation” and re- 
turn to the system. If he has any friends in 
they will probably explain to him that this is impossible; but 
are still a few ial towns where the cesspool system p 
and we see no reason why the Delbreil process should not be ap- 
plied there as a tem; measure, for the principle of water 

i ust ultimately resorted imate and i 
make it absolutely . M. Delbreil explained his process 
and apparatus, on Tharsday fast, to s limited number of : 
men, at — of Court Hotel; the Duke of Castelluccio 

spoke 


and wan- 
a from the subject. One of e gentlemen 
bi good le night-so’ f, 
SiS? this wns obtained by ming fhe Yoeal matter with sirey, 
a which deserves attention. Delbreil intends Sar 
Tish particulars of his apparatus and process in a small pamphlet. 
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RAILWAY MATTERS. 

Kansas has already 600 miles of railroad in active operation. 

Work on the Missouri Bridge at St. Louis progresses favourably. 

Srx miles of the Union Pacific Railroad track were laid on 
Saturday, the 27th ult. 

ALmost one thousand passengers were delayed along the line of 
the Union Pacific Railroad by the recent snow blockade. 

THE Roman eg og have signed a treaty with the Upper Italy 
for the assumption by the latter of lines from Florence to Pistoja, 
Pistoja to Lucca, and Pisa to La Spezzia. 

Mr. JoserH ILBeRy, who retired from the office of station- 
master at the Lime-street station in Liverpool sixteen years ago, 
has just died at the age of 100, having been born in 1769. It is 
stated that he was able to take his usual walks—at least two miles 
a day—until four weeks ago. 

THE Erie and Niagara Extension Railroad Company and the 
Erie and Niagara Railroad Company have given notice that they 
will make an application to the Dominion Parliament for yous 
authorising the construction of a bridge over or a tunnel under the 
Niagara river, and will co-operate with any similar power existing 
within New York State or credited by Congress, 

On Wednesday the Caledonian Railway Company lodged answers 
in the Bill Chamber, Edinburgh, to the action for suspension and 
interdict lately raised by the North British Railway Company 

inst the Caledonian Railway Company declaring a dividend. 
The answers were sent to Lord Ma or, the Lord Ordinary officiat- 
ing on the bills, for avizandum. The Caledonian also lodged a note 
po a to be heard in the event of his Lordship having any diffi- 
culty in refusing to grant the interdict. 

THE Manchester, Sheffield, and Lincolnshire Railway Company 
have taken a praiseworthy step for the protection of the lives of 
their passengers. On the Ist of April a collision occurred at the 
Victoria station, Sheffield, through some one interfering or tam- 

ring with the points near to that station. With a view to bring- 
ing to justice the offenders they have just signified their intention 
of giving £100 as a reward to any person who will give such infor- 
mation as will lead to the conviction of the offender or offenders. 


Apvices from St. Petersburg relate that the Grand Duke | 


Nicholas of Russia, when lately proceeding by railway to Odessa, 
had a narrow escape from destruction. The Imperial train con- 
tained, besides the Prince, the English Ambassador, Lady 
Buchanan, and several persons of high distinction. It had just 
at full speed over the bridge of Seim, between Koursk and 
iew, when the whole structure fell in, and another train which 
followed full of passengers was precipitated into the river. The 
number of victims is declared to be considerable. 


THE Committee on the Metropolitan Street Tramways Bill de- 
cided on Tuesday that the preamble of the bill was proved, so far 
as regards the construction of the southern line, with the exception 
of the loop between Hercules-buildings and Westminster Bridge. 
This decision is subject to certain restrictions, viz., that some limi- 
tation must be placed on the proposed monopoly; but after a period 
to be fixed the street authorities are to have the power of pur- 
chasing the tramways; that the power of the police to regulate the 
traffic shall be reserved; and that the bye-laws shall be subject to 
the approval of the Home-office, 

An accident occurred at the Wellingborough station of the 
Midland Railway on Saturday uight. The Manchester express 
train ran into an engine which chanced to be standing on the line 
for the purpose of taking in a supply of water. As there isa sharp 
curve at the Wellingborough station, it was not until the express 
was close upon the standing engine that the danger was seen. 
Then the driver reversed his engine. The engine of the express 
train broke both its buffers off short, left the rails, tore up the 
sleepers, and the near wheels sank deep in the ballast, The driver, 
who had shown great presence of mind, suffered the most 
injury. Several of the passengers were severely shaken and 
bruised. 

THE chairman and directors of the Greenock and Ayrshire have 
made an examination of the works in connection with the new 
station near Albert Dock, Greenock, and travelled right through 
from Greenock to the junction with the Glasgow and South- 
Western Railway. The line between Port Glasgow and the South- 
Western Railway has been for some time completed. The 
passenger station, north of Brougham-street, alongside tlie new 
steamboat quay, will afford coast-going parties great facilities, 
being in close proximity to the steamers. Greenock wi!l thus have 
two railway termini, a position which the rapidly increasing 
importance of the town amply justifies. The Glasgow and South- 
Western Company are large shareholders in the new line, 
and are to have the working of it at a fixed percentage on the 
gross receipts. 

THE Railway News learns that the directors of the Caledonian 
Company have resolved to utilise at once, though in a temporary 
way, the valuable ground recently acquired for the extension of 
the Edinburgh station. In the estimate of future expenditure on 
capital account, appended to last report, the sum of £50,500 is in- 
cluded for this purpose, £35,500 to be expended in the present 
half-year, and £15,000 subsequently. ,The new station will be tem- 

in character, but will provide extensive arrival and depar- 
ture platforms, and will be furnished with commodious waiting- 
rooms, &c. The station will be about 400 yards north of the 
present passenger platform, and will be close upon Princes-street, 
the leading thoroughfare of the city. The present passenger shed 
will be improved and extended to give better accommodation for 
the goods traffic. 


Vanriovus schemes are now being discussed for the passage of the 
St. Gothard by rail. The correspondent of the Times speaks of 
this involving tunnels of various lengths, according to the eleva- 
tion at which they should be pierced. A summit line on the Fell 
system has also been spoken of, which would save a great deal of 
time and money in construction. In round numbers the tunnel 
would be about fourteen kilometres, or ten miles long ; the time 
employed, ten years; the subsidy required from the different 
countries interested, about 90,000,000f. One great advantage the 
St. Gothard is said to offer for such a work over the Mont Cenis is 
to be found in the rock of which it consists, and which is through- 
out of the same kind, free from those massive walls of quartz that 
have repeatedly impeded the progress of the toilers between Bar- 
donneche and Modane. It seems that there is also a possibility of 
striking a shaft in the valley of Andermatt. It is calculated that 
the Italian contribution towards the great work contemplated will 
be about 46,000,000F, Of this large sum only 14,000,000f. will be 
found by the Italian Government, or 1,400,000f. a-year for ten 
years. 

_THE connection between the Metropolitan District ‘inner 
circle” at its western end and the West London Extension line was 
inspected last week by Colonel Yolland, of the Board of Trade, 
P tory to its opening on Monday for public traffic. The new 
works consist of double junctions with four lines of rails, making 
pa vag he two, aaties 8 Aud three-quarters of double line, the 
grea’ of w is ugh open gurtings the exception bein 
a covered way of about a quarter of a m e in | 4 near the 
Kensington High-street station and the under the West 
London line by a descent and ascent of 1 in oe The four curves 
for the double junction are easy, and the gradients, with the 
Freee fons just referred to, nearly level. On the Southern 
Bi ion line, between Gloucester-road station, Brompton, and 

est Brompton, a neat and convenient station is erected close to 

Gardens. It is f expected that some traffic from the 
North-Western Railway will pass over this Junation 


i 
ox ay at Willesden. The works were constru 
Mr. 


1p a ‘3 m of Mr. J. Fowler, the engineer-in-chief, and 
. ° ohnson, 
Warings, and Lucas. 


The contractors were Messrs. Kelk, 


NOTES AND MEMORANDA. 


THE total value of the imports of sugar during 1868 amounted to 
£21,000,000, 


THE gold production of Merionethshire fell to 490 ounces in the 


| period between October Ist, 1867, to December 31st, 1568, 


THE coal production of France for the year 1868 was 12,345,000 
statute tons; in 1867, it was 11,975,164; in 1866, 11,807,142; in 
1865, 11,785,714; in 1864, 11,001,249; and in 1863 it was 
10,516,752 tons. 

THe Stannary Court of Cornwall and Devonshire is nearly the 
oldest—if not actually the oldest—court existing in this country, 
with almost all its original constitution preserved, and with its 
forms unaltered. Dating from the time of John, who granted a 
charter of special privileges to the tinmers, and taking a more 
perfect organisation in the third year of Edward L., the Court of 
the Stannaries has remained until now without any special 
alteration. 

WiIrTH microscope and blowpipe, Mr. Sorby is developing a new 
method for the examination of minerals. He fuses a small por- 
tion (a bead) of the substance to be examined in borax, adds various 
re-agents according to circumstances, keeps the bead at a dull red 
heat for a short time, when crystals appear characteristic of the 
substance, and in some instances singularly beautiful in form. 
The whole process can be seen and the crystals identified under 
the microscope. 

ACCORDING to M. Millon, the disagreeable odour of bisulphide of 
carbon can be got rid of by distilling it with quick lime, the two 
having been in contact twenty-four hours. The distillate is 
received in a flask partially filled with clean copper turnings. The 
lime remaining in the retort is strongly coloured. By means of 
the deodorised bisulphide, MM. Millon and Commaille have 
separated the perfume of milk to the extent of recognising 
certain plants eaten by the cow—the Smyrnium olusatrum among 
others, 

THE dryness of the Egyptian climate is such that rain is almost 
unknown in Upper Egypt, and in olden time it never rained 
oftener than five or six days ina yearon the Nile delta. The 
viceroy, Mehemed Ali, caused twenty millions of trees to be 
planted on this delta; these have now attained their full size, and 
the number of rainy days has increased to forty annually. Such is 
the power which man can exert over nature in the matter of vary- 





| 
} 
| 
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ing meteorological conditions. 


HERR Paatzow has been making experiments from which he 
concludes that there is no relation between the conductibility for 
heat and that for electricity. He has experimented on the follow- 
ing substances, and has found that they have the following order 
in point of conductibility of heat and electricity :—Heat : Mercury, 
water, sulphate of copper, sulphuric acid, sulphate of zinc, solu- 
tion of sea-salt. Electricity : Mercury, sulphuric acid, solution of 
sea-salt, sulphate of zinc, sulphate of copper, water. - 


A NOT uncommon adulteration of glycerine is to mix sugar and 
dextrine with it. These substances have not hitherto been easy to 
discover when mixed with the glycerine; the following process is, 
however, said to answer perfectly:_-To 5 drops of the glycerine to 
be tested add 100 to 120 drops of water, 3 to 4 centigrammes of 
ammonium molybdate, 1 drop of pure nitric acid (25 per cent.), and 
boil for about a minute and a-half. If any sugar or dextrine 
is present, the mixture assumes a deep blue colour. 


WE learn from the Quarterly Journal of Science that Mr. Brown, 
of the War-office Chemical Department, has discovered a remark- 
able property connected with the ignition and explosion of gun- 
cotton. He has found that the explosive force of gun-cotton may, 
like that of nitro-glycerine, be developed by the exposure of the 
substance to the sudden concussion ans we | by a detonation; and 
that if exploded by that agency, the suddenness, and consequent 
violence, of its action greatly exceed that of its explosion by means 
of a highly heated body or flame. 


Dr. CARTER Morrar has succeeded in fixing on paper the beau- 
tiful figures which are produced when oils, &c., are allowed to fall, 
drop by drop, on a surface of pure water, and which Professor 
Tomlinson has shown to be characteristic of each oil. The method 
is very simple, and is, briefly, to obtain a pattern on water, note 
the time, lay on the paper, glazed side downwards, for an instant, 
take out, draw through a plate of ink, remove, and wash with 
water. The process is capable of great extension, and will be 
valuable to paper-stainers and others. 


M. BERTHELOT has examined the action of the electric spark on 
marsh gas. When a succession of powerful sparks is made to tra- 
verse pure marsh gas carbon is deposited, and the volume of gas 
augments considerably. Operating with 100 c. c., this volume 
becomes 127 c. c. at the end of two minutes, 154 c. c. at the end 
of ten minutes, and so on; but some hours are required for the 
complete destruction of the marsh gas. That no marsh gas remains 
at the end of the experiment may be demonstrated after removing 
the acetylene and the traces of condensed vapours which are 
present, mixed with hydrogen. 

3AER, an eminent German physician and oculist, says that blue 
eyes are capable of supporting a much longer and more violent 
tension than black ones. The strength and duration of the sight 
depend on the different colour of the eyes, and that depends upon 
a greater or less degree of clearness of the pupil, as the defects of 
the sight depend on a colour more or less dark. It results that 
in this point of view blue eyes are infinitely better than black, 
The former, therefore, possess in a more eminent degree than the 
latter the perfections adapted to their functions. The same author 
has also remarked that black eyes are more subject to cataracts; 
and he also observes, that out of twenty persons with black eyes, 
you find not one that is perfectly satisfied with them. In this 
particular, then, it must * admitted that blue eyes are better 
adapted to their purpose than black ones. 


A SILVER council medal is offered by the Pharmaceutical Society 
for the best herbarium, collected in any part of the United 
Kingdom, between the first day of May, 1869, and the first day of 
June, 1870 ; and should there be more than one collection possess- 
ing such an amount of merit as to entitle the collector to reward, 
a second prize, consisting of a bronze medal, and also certificater of 
merit, will be given at the discretion of the council, In the event 
of none of the collections possessing such an amount of merit as to 
warrant the council in awarding medals or certificates, none will be 
given. The collections to consist of flowering plants and ferns, 
arranged according to the natural system of De Candolle, or any 
other natural method in common use, and to be accompanied by 
lists, arranged according to the same method, with the species 
numbered. 


HeErkR Grotowsky, of Halle, on the Saale, has made known some 
interesting facts on a new property of hydrocarbon oils which he 
has discovered. Exposing various kinds of oils in glass flasks to 
the rays of the sun for a period of three months he found invaria- 
bly that they absorbed oxygen and converted it into ozone. The 
air was ozonised even in well corked vessels, the effect being, how- 
ever, to some degree dependent upon the colourof the glass. The 
respective results were noted after the lapse of three months. 
American kerosene, from petroleum, which had been exposed to 
lightjin white un wrapped glass balloons, had become strongly ozonised, 
so much so that it scarcely burned. The originally bluish white oil 

ad assumed a vivid yellow colour, and the specific gravity was 
found to have increased 0°005. American kerosene which had been 
vst in the dark for three months did not show any ozone at all, 
and burned satisfactorily. The oils were — from April to 
July, 1868. Those which had become strongly ozonised had also 
suffered a distinct change in odour, and the corks were bleached as | 








if attacked by chlorine, while the other oils had remained un- | 
in these parti , 


MISCELLANEA. 


Ir has been estimated that at present rates of cutting, the pine 
timber of Michigan will be exhausted in 17 years. 

Tue production of Bessemer steel last year in France was 42,601 
tons; in this total rails figured for 25,760 tons. 

THE canal was, on the 31st ult., almost entirely clear of ice at 
Buffalo, and it is presumed that navigation will open early. 

Tue Belgian iron trade has experienced little change; the rail 
mills are well provided with work for some months to come. 

THE ice on the Hudson river was, on the 31st ult., still strong 
and heavy; but the weather being mild and showery, it was fast 
melting it away. 

Tue steam coal trade of Northumberland, which has been in a 
depressed state several months, is recovering, and there is an 
increased demand. 

Tue failure has been announced of Messrs. Hallam and Madge, 
in the tin plate trade, at Swansea, with liabilities reported to 
reach from 70,0007. to 80,0007. 


A powerful steam saw mill on wheels is building at Worcester, 
Mass.; it is to be moved about the country and used wherever 
wanted. The machine weighs twelve tons. 


Two gentlemen, Messrs. Mohr and Hubener, have arrived in 
Natal, commissioned by the Prussian Government to inspect and 
report upon the country of the reputed goldfields near the Tatin. 


Tue Belgian coal trade continues in a sluggish state, and prices 
are only maintained by the restriction effected in the production. 
The quantity of iron rails made in France last year was 204,205 
tons. 

Dry earth has been tried in the hospitals of Philadelphia as an 
application to sloughing wounds with perfect success, so far as the 
removal of all unpleasant odour is concerned, and with about equal 
curative results. 


Tue French iron trade continues firm. The quotation at St. 
Dizier for first class iron from coke-made pig is £7 16s. to £8 per 
ton. In the Meurthe and the Moselle the current quotation for 
iron is £8 8s to £8 16s, per ton. 

THERE are only seventy-five miles of rail remaining to be laid on 
the Pacific Railroad, and it is expected that a locomotive will run 
through to San Francisco early in the summer. The highest point 
on the road is 7500ft. above the sea. 


THE production and imports of iron and plates in France last 
year are officially returned at 994,890 tons, as compared with 
927,818 tons in 1867; the home consumption of last year was 
844,685 tons, as compared with 818,026 tons in 1867. 


THE position of the Welsh iron trade generally is considered to 

be far more promising than at the commencement of either last 
ear or the year before, and before the close of the year 1869 it is 
elieved that there will be a substantial advance in prices. 


REFERRING to rumours recently current in Shetland, the 
Lerwick correspondent of the Scotsman writes :—“‘It seems that 
gold has been discovered in Uist. It is said to exist in two 
localities, but whether it will pay for the working has not been 
determined yet. 


THE scheme projected for effecting communication between 
England and India by an overland system of telegraphs is likely to 
be completed within the present year. When the great engineer- 
ing difficulties encountered in the progress of tle enterprise are 
cons . ered, such a project must, to all who take an interest in such 
subj cts, be a source of agreeable anxiety and surprise. 


Tae Admiralty have given instructions that the bars of the 
furnaces of the steamships in the royal navy be altered according 
to the plans prepared by Mr. T. W. Millar, of the Devonport 
Dockyard, which, it is anticipated, will make the consumption of 
north country coal smokeless. The Weardale, screw collier, is 
fitted up with Mr. Millar’s apparatus. She consumes north 
country steam coals exclusively, with smokeless results. 


AccorRDING to a determination come to by the Admiralty to 
consume in future Welsh and north country coals in equal propor- 





tions, a Government official has been down in the North, and has 
examined the quality of the coals at the several collieries, and a 
considerable order has been given through him. Instead, however, 
of the Government having a list of pits from which they take 
their supplies, as under the old system, they deal in the open 
market, and immediately with the colliery owners, instead of 


employing agents, through whom they send their orders. 

Tue Pall Mall Gazette states that the long disputed question of 
the road to be adopted for establishing railway communication 
between Western Germany and Italy through Switzerland has at 
length been settled, so far at least as the North-German and 
Italian Governments are concerned. ‘Three roads had been pro- 
posed— the St. Gothard, the Lukmanier, and the Spliigen—and a 
warm controversy has for some time been going on in Switzerland 
as to the relative advantages of these roads. 1t was evident, how- 
ever, that Switzerland alone could not provide the necessary funds 


for so costly an undertaking, and Western Germany having a large 
trade with Italy, the Goverments of those countries took the 
matter in hand. They have now decided in favour of the road 
over the St. Gothard, and have formally communicated their deci- 
sion to the Swiss Government, at the same time requesting it 
to prepare a plan for the speedy construction of the proposed 


railway. 

Dutcu fishermen have been long known to excel all other fisher- 
men for capturing, gutting, bleeding, and curing herrings on board 
of their vessels, called busses, at sea. The further north that 
herrings are caught when on their passage from the Arctic regions 
to our shores to deposit their spawn, the fatter, firmer, and richer 


the fish are in quality. The Dutch fishermen being aware of that 
fact, fit out large decked busses, and equip them with fishermen, 
fishcurers, coopers, barrel-staves, and salt for curing the fish. 
They proceed to Shetland in the month of June, and there they 
meet with the large shoals of herring that arrive every autumn at 
our shores from the North Seas. The first importations into the 


continental markets of these herrings, caught and cured on buard 
of Dutch busses at sea, fetch not unfrequently £24 per barrel. The 
Dutch eat this description of cured herrings raw as a luxury. Mr. 
H. Dempster, of deep sea fishing notoriety, has been employed 
latterly in interesting the Government in the true importance of the 
deep sea herring fishing question, with a view to their taking the 
matter up and recommending to the country the building and 
equipping deep sea herring fishing busses, to prosecute that fishing 
in a manner similar to the Dutch. 

A Torro of general interest at Florence is the probability of esta- 
blishing a special train, which the Adriatic-Oriental Steamboat 
Company proposes running at its own cost between Susa and 
Brindisi. The following would be the itinerary :—Departure from 
Paris on Saturday night by the ordinary 8.40 mail train, arrival at 
Susa on Sunday at 9.17 p.m., Roman time. According to the con- 
tract already concluded and signed with the Alta Italia Railway 
Company, the special train would leave Susa on Sunday at ‘).50 
».m., and reach Bologna on Monday at 5.45 a.m. The distance 

ing 389 kilometres, this is at the respectable rate of speed of 
upwards of forty-nine kilometres, or thirty-five English miles per 
hour, stoppages included. According to the contract proposed by 
the Adriatic Oriental Company to the Meridional Railway Com- 
pany, and which is not yet concluded, but in a fair way to be so, 





the rate of speed from Bologna to Brindisi would be er | 
less than forty-five kilometres per hour, and the travellers who h: 
left London on ages = J morning would reach Brindisi at 11 
o'clock on Monday night. They would leave by the Adriatic- 
Oriental boat at 1 a.m., and Alexandria at 11 a.m. on the 
Friday—in five days and fourteen hours from Paris. 
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EDWARDS’S TRAIN SIGNAL APPARATUS, 
(For description see page 274.) 
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PEMBERTON’S IMPROVEMENTS IN ARTILLERY. 
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In the annexed engraving we illustrate certain improvements in 
artillery designed by Mr. C. Pemberton, R.N. 

A, section of a 15in. th bore Rod gun. B, a rifled bar 
screwed firmly into the end of the bore of the gun, and grooved to 
receive a number of spirally-formed ribs, which are cast in the 
shot to the — twist, as shown at C, 7 

This plan of rifling shot is to obviate the destructive method of 
proved up the bore of the gun, which nicking process has been 

t 





to reduce the life of large 20 per cent. to 50 per cent. 

is also clear that this shot of chilled iron is from the ter 

amount of surface chilled, more homogeneous, harder, and cheaper 
than the present studded shot, from its being a plain casting. 

The gun is loaded in the following manner :—D D', canister, 
into which is fitted an air-tight piston E; on to this is pushed a 
properly made elastic wad. The canister is then filled with the 
requisite quantity of powder, on the top of which is placed a cake 
of powder previously prepared in a mould so as to fit the end of 
the chamber of the gun. The canister with its contents is then 

at into the muzzle of the and a flexible tube screwed on at 
B: it is then pushed to the bottom of the gun with the rammer, F; 
air is then forced by an age through the tube G, which, 
acting i the piston, E, will force back the canister, leaving 
behind whole of the powder with wad in front ready to receive 
the shot. By this method of loading worming and sponging will 
be unnecessary, flannel bags not being used with the powder, thus 
economising time and ing safety. 

The training gear is worked by the old method of side tackle 
hooked on the eye of catgut rope H H!, which when pulled to the 
right or left, by steam or manual power draws down the rods I, I’, 
and with them the levers J, J' and K, K, which force down the 
rollers L, L on to the platform, thus taking the weight from the 
trucks V, V', and causing the gun to roll in the direction required 
to an angle of 40 deg. of training right or left. After firing, the 
Geletee at Ge ped deck, ty setae tn pnt ete 

wi e port c , by pus in the pin 8S, so as 
ent the full action of the foremost lever J and front roller L 
m touching the platform; the side tackle at H being then pulled, 
the weight of the will rest on the after roller L' and two fore- 
most trucks V, and will turn reund as described. After the gun is 
loaded and again pointed to the port hole ; then by — on 
the rope N until the rods J, J are above the horizontal line, the 
rollers L, L are thus lifted from the platform, and there they will 
remain without being sec' until again pulled down by either of 
the side tackles H, H, the pin 8 having been drawn back. It will 
be seen that the training gear is applicable to the old wood as well 
as iron carriages, requires no sli racers, pivots, or fittings of any 
kind either on deck or platform, and therefore less weighty and 
considerably more economical, and so easily trainedas to reduce the 
number of men to one-third the original crew. 

The recoil of gun is checked by the cylinder R and ae 0, 
connected to the gun carriage at P and piston-rod. Air alone, 
or air and fluid, can be used in the cylinder, and the escape regu- 
lated by the cock M, through which the air and fluid is forced 
during recoil. This apparatus is also used to pull 
the gun into the porthole in conjunction with a steam or 
pe engine, which pumps the fluid and air from one end 

the cylinder R and forces it into the other end, thus causing 
the piston to move in the cylinder, and in so doing draws out the 
gun to its proper position for training. 

When the gun requires to be elevated or depressed the process 
of muzzle-pivoting can (without interfering with the gunners) be 
carried on by the men below the platform, or by steam power 
applied to the intermediate shaft at Y, which would turn four ele- 
vating wheels, Z, Z', thereby raise or lower the gun, platform, and 
recoil cylinder. 


The porthole being but little larger than the muzzle end of the 
gan, the mark cannot be seen by the gunner. It would therefore 
‘necessary to have a small hole at a convenient distance and 





the aid of a telescope having a pointer resting on a miniature 
quadrant, and — at the enemy, give the order for training 
and firing to gunner, there being a corresponding quadrant 
inscribed on the platform and a pointer on the rear of the gun- 
carriage for guidance. 

The recoil gear above described is applicable to broadside and 
turret guns, and the muzzle-pivoting gear with some modifications 
could be used in revolving turrets to great advan’ 


operation can be carried on without interfering or delaying the time 
a for loading the gun; (2nd), the turret or Ghose battery 
not require to be so high by the distance of the old method of 
elevating the muzzle of gun, say 18 deg. or about 2ft; (3rd), sav- 
aad and expense; (4th), the enemy’s target ‘reduced in 





model as above described was fired first in the year to 
test the system of 2. nat gue eS h 
answered satisfactorily. of bore 20in.; diameter 
of bore, 1°33in.; area of bore reduced by rifled bar, }in.; spiral uni. 





form, one turn in the length of the bore; weight of shot, 9oz.; 
length of shot, Sten, foremost end slightly convex, after 
end rounded, as shown in the drawing ; charge of powder, I4oz.; 
range, 40 yards. Penetration, two plates of wrought iron fixed 
4in. apart, the first Sin. thick and the other jin. 

It will be seen that a much quicker spiral can be attained on this 
system than with the ordinary method of rifling, the angle of 
spiral being reduced more than one-half, and the body of the gun 
is in no way effected by this mode of rifling. 

The shot is also the best form for entering water and for pene- 
trating a ship below the armour plates, 





RECENT LECTURES AT THE ROYAL 
INSTITUTION. 


Marcu 5TH.—Mr. Witi1amM Hueers, F.R.S., on some REcENT 
SPEcTRUM DISCOVERIES, 

Sir Henry Holland, Bart., the President, was in the chair; the 
Archbishop of York, the Duke and Duchess of Argyll, the Count 
of Paris, eral Sabine, the President of the Royal Society, Mr. 
C. - Varley, and many other distinguished persons were pre- 
sen 

Mr. Huggins said that it sounds more like a romance than sober 
reality, to be told that messages recorded in light many years ago 
may now be read by the aid of a glass prism. He then explained 
that there are three types of spectra :—First, there lis the con- 
tinuous trum produced by the light from incandescent solid or 
liquid bodies, which spectrum always resembles an uninterrupted 
rainbow band of colours ; eg the spectra of the luminous 
gases consist of bright lines with dark spaces between. A spec- 
trum of the third order was originally continuous, but here and 
there is cut by fine dark lines, produced by some absorbing gas be- 
tween the spectroscope and the incandescent body. There, are 
exceptions to the above general rules. Dr. Balfour Stewart, F.R.S., 
was the first to point out that theoretically a luminous should 
be capable of emitting light of all refrangibilities ; in fact, under 
certain conditions of pressure and temperature. the hydrogen lines 
may be so expanded as to look like a continuous spectrum. Bunsen 
discovered that erbia gives bright lines like those of a gas. 

Under certain conditions, said the lecturer, the spectrum of a 
luminous body is adapted to tell us whether the distant substance 
emitting the light is approaching to or receding from the observer. 
The stars, though apparently motionless, are not fixed like fiery 
studs riveted in the canopy of heaven, for, upon comparing star 
with star, small displacements are found. These changes of i- 
tion can only be detected in those stars which move transv 'y to 
the line of sight of the observer, otherwise they will not appear to 
shift their places, and till recently no method was known of esti- 
mating the motions of stars which are approaching to or receding 
from the earth in a direct line. In such cases photometry is not 
available, because there are variable stars, and ges in brilliancy 
do not necessarily prove changes in distance. To detect these 
direct motions, the spectroscope has been found available, for when 
a star is approaching, the dark lines cutting the spectrum will shift 
their position towards the violet end of the spectrum, and be 
further from the red end; and when the star is receding the lines 
will be shifted further from the violet. The length of a wave of 
light governs the position of each ray in the —— and the red 
are nearly twice as long as the violet waves. e velocity of light, 
which is about 185,000 miles per second, is the same for all the 
colours of the , and all the waves reach the earth with 
the same speed. is true that if the velocity of light were 
doubled, red would appear to us as violet and be of higher refran- 
gibility, but other waves at B rave beyond the red and invisible 
would be shifted higher up the spectrum, consequently there would 
be no change in the colour of the star. If the velocity of light were 
halved, or if the star moved so rapidly from the earth as to allow 
only half the number of waves to enter the eye in the same space of 
time, violet would appear to us red; but the extra-violet rays would 
become visible and make up the rest of the m, so that the 
colour of the light would still be unchanged. It is therefore neces- 
sary to know the precise colour or wave-length of a ray when it 
left the star, and so to learn how it has changed by the motion of 
the earth or of the star. There are certain known substances in 
the stars, giving well-known lines in the , and any altera- 
tion in the normal position of these lines may be told with great 
certainty by comparing them with the lines produced by the same 


substances upon 

Upon the f ing principles it was sought to determine the 
motion of the star Sirius, and it was su for various reasons, 
that the velocity of that star would not be much ter than sixty 
miles To detect such a motion a di was re- 
q ual to six or seven prisms of 60 deg., and the conditions 
were led in the shown in section in Fig. 23, 
which ma‘ ee Se he ce 
matic 3¢ e small telescope with w: 
the spectrum is viewed, The train of 














Me 


With the above the light of the star was examined, 
and to avoid error the light from the terrestrial source was c 
through the same train of so that the earthly and celestial 


8 touched at their and any change in the position of 

e lines from the star could be certainly detected. The com D 
was made less difficult by causing the spectra to overlap other 
a little at their edges. One of the lines of hydrogen was chosen for 
examination, but a difficulty arose from the fact that the hydrogen 
line in the green varies in thickness under certain conditions. 
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Huggins then tried some experiments with terrestrial hydrogen 
under ing conditions of pressure and temperature, and found 
that the line always expands symmetrically on both sides of its 
normal position, but does not shift its place in the spectrum. It 
was next discovered that the shifted position of a strong line, at 
the position of F in the solar spectrum in the light from Sirius, 


Fia, 25, 





denoted that the star and the earth were ary | each other ata 
— of forty-one miles second. But the astronomer is 
P upon a moving platform, and the earth at the time of the 
observation was moving from Goes of 0 apeed of Gusive allies pas 
second, which gives a motion of twenty-nine miles per second due 
to Sirius. in, observations show that it is almost certain that 





the solar system is moving in space at a speed of four or five miles 
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per second towards Hercules and away from Sirius, and this cor- 
rection leaves about twenty-six and Y pak. wy second for 
the probable amount of the motion of of Sirius. The 
true motion is compounded of this direct motion of Sirius with its 
transverse motion of about thirty or forty miles per second. The 
lecturer said that he hoped shortly te obtain information by means 
of more powerful apparatus as to the motions of other stars. 

Mr. Ho said that his former discovery, that two of the 
three bright lines which form the spectrum of the true nebule are 
coincident respectively with a line of my te and a line of hydro- 
gen, had been completely confirmed by further observations of the 
spectrum of the nebula of Orion with the powerful spectroscope 
represented in Fig. 23. He had also found that when the spectra 
of these are made faint by the removal of the spark to a dis- 
tance, all the lines are extinguished with the exception of the one 
line in each spectrum which is found in the nebule. If such an 
extinction takes place in the case of the nebula, since these are 
objects of sensible size, it must be attributed to a power of extinc- 
tion on light existing in cosmical space. 

Mr. Huggins said he had made observations of the spectrum of 
four comets, in all of which he found a large part of the light to be 
peculiar, and therefore emitted by the cometary matter. Bronsen’s 
comet, at its return in 1868, and a comet discovered by Winnecke, 
which was visible in June, 1868, both gave a spectrum of three 
bright bands. In Fig. 24 it will be seen that these sets of bands, 
though they occur in similar parts of the spectrum, are not iden- 
tical. The positions of the bands are shown by the solar spectrum 
which is placed at the top of the woodcut. The spectrum of Win- 
necke’s comet was found to be identical with a modification of the 
spectrum of carbon when an induction spark is taken in olefiant 
gas. The carbon spectrum, but slightly different, when the spark 
is taken in olive oil or in cyanogen, is also given in the figure. For 
the sake of comparison, the position of some lines of the terrestrial 
elements and also the spectrum of the nebula are added to the dia- 
gram. The speaker explained how he made the comparison by 
means of the apparatus shown in Fig. 25. The gas-holder, a, con- 
taining olefiant gas, was connected by a flexible tube with a glass 
tube 6, into which platinum wires were soldered. This tube was 
so fixed that the spark between the wires was reflected by the small 
mirror ¢, into the spectroscope attached to the telescope, so that 
the spectrum of carbon appeared in the instrument in juxtaposi- 
tion with the spectrum of the comet. The lines of hydrogen, 
which are very strong in the spectrum of the gas, were not present 
in the comet's spectrum. 

Lastly, Mr. Huggins called attention to a possible method of 
viewing the prominences around the sun without an eclipse. 
Nearly three years ago he had tried to reduce the brightness of the 
screen of illuminated air which prevents these fainter objects which 
lie beyond from being seen by the spectroscope, and also by 
coloured media which might isolate the parts of the spectrum 
where the bright lines of these objects might occur. 

The observations of the eclipse in India showed the positions of 
these lines, and he has since tried various coloured glasses which 
cut off all the spectrum except the part about the bright red line of 
the prominences. By the aid of such a glass combined with a 
spectroscope with a wide slit he has seen the form of these 
objects. 

In Fig. 26 is given the ap- 
pearance of one of these won 
derful flames of luminous hy 
drogen as seen by Mr. Huggins = 
a month or two ago; never 
before had one of these objects 
been seen, except during a solar 
eclipse. 

Last week we gave much 
information about stellar re- 
searches and Ns gy 
and close this notice of Mr. 
Huggins’ lecture, by describing his observatory, in which so much 
work has been done. It is necessary first, however, to refer briefly 
to some other discoveries made by Mr. Huggins. Perhaps the most 
remarkable and unexpected of all was the discovery of the true 
nature of the nebulz, bodies which by their strangeness had been a 
puzzle “ ———— po mae See 150 years. In 1864 Mr. 
Hu ound that one ese objects gave a spectrum g 
of often bright lines. (See spectrein 00 thet bottom of Fig. 24.) These 
lines solved the long egitated inquiry, and showed that this object 
was not a group of bright stars, as had come to be the prevalent 
opinion, but a true nebula, for the lines must be interpreted as 
evidence that the light was not emitted by incandescent solid or 
liquid matter, as is the light of the sun and stars, but by glowing 
or luminous gas. Mr. Huggins then showed that this gas consists, 
for the most part, of the gases hydrogen and nitrogen. Clusters 
and nebulz that can be resolved give a continuous spectrum like the 
stars. Mr. Huggins has successfully examined more than sixty of 
these objects. 

Another discovery waich Mr. Huggins has quite recently 
communicated to the Royal Society is the detection of the heat of 
the fixed stars. These observations were made in the early part of 
1867. A very delicate thermo-pile and galvanometer were used. 
Very complete precautions were taken to preserve the apparatus 
from all possible sources of disturbance. It wag attached to his 
telescope, so that the image of the star fell om the surface of the 
pile. Generally the needle began to move, and showed for Sirius 
a deflection of about 2 deg. A similar é¢yidenee of heat was ob- 
tained when the telescope was directed te Pollux, to Regulus, and 
to Arcturus. The observations of the moon were not accordant. 
On one night a sensible effect was shown, but at other times no 
trustworthy indications of heat were obtained. 


Marca 1ita.—Tue Ere. 

Dr. H. Power, in the first of two lectures upon ‘‘ The Eye,” said 
that very few animals have no eyes. The Protozoa and simplest 
animal forms seem to have no eyes, and such is the case with the 
Polypi, which throw out arms to catch their food. Animals of the 
tapeworm ¢ also have no eyes, probably because they live in 
darkness, and find a plentiful supply of {ood in the bodies of their 
patrons. The Radiata, or star fishes, have none but a very doubt- 
ful organ of vision, Most of the Mollusca, including the oyster and 
scallop, have very good organs of vision, and nearly all animals of 
a higher order than this class are furnished with eyes. Some sea 
animals have their eyes in the forehead; others have them in the 
brain. Some have plenty of eyes all along their sides or under 
their bellies, whilst others again have them in the tips of their 
tails, The common snail has very good eyes at the tops of its 
horns, and the dragon-fly has more than 28,000 eyes. [The notice 
of this lecture could not appear in its proper order for want of 
space. } 











INTERCOMMUNICATION IN RAILWAY TRAINS. 
By E. H. Wricut, C.E. 

On the Ist of this month the following provision in the New 
Regulation Act on Railways (3lst and 32nd Vic., cap. 119), for 
the safety of passengers became law; the words of the section are 
as follows :—** After the 1st April, iseg, every company shall pro- 

i intain i i im every train worked by it 
which carries passengars, and travels more than twenty miles with- 
out stopping, such efficient means of communication between the 
passengers and the servants of the conueey in charge of the train 
as the Board of Trade may approve. company make de- 


fault in complying with this section it shall i to a penalty 

of not e 0 for each case of default. passenger who 

and jent cause i toa 

£5.” No wiser act of Par has been Tes seis ta see 

f apt diane pon. Bebe: ary Tearslling vostioien tus igpties 
on 

of an efficient system of intercommunication long since. I 





regret to say, is out of my power, from the fact that the Board of 
Trade have sanctioned the adoption of the rope tm, which, 
in my opinion, is extremely inefficient. The rope or system 
seems to have found favour with a few railway managers from the 
simple reason ‘‘that it is cheap;” endo Senn cmpolt some 
of thn gohemen emt hare duced Might ives me 
mn to ii 
toa question on the subject by a member of the en of Commons, 
said: “It is my hope and opinion that in all probability the rope 
system will be f effective.” § the of the 
of Trade has forgotten for the moment that he is virtually dri 
a railway train through the Act of Parliament above quoted, i 
he be not in a position to assert that the thus sanctioned 
by him is in all respects conducive to the safety of the passengers; 
to 


and, furthermore, that arriving at his decision on so im- 
portant a point he had the favourable re of the engineers who 
are at his di as of such Now, what says 


disposal 

Col. Yolland, R.E., on the subject of the rope system in a report 
made by him to the Board of Trade? “I have seen Mr. Harrison 
on the subject of a communication being established with the driver 
by means of a and some carriages are, I understand, now being 
ey Ae dg the North-Eastern Railway in the manner in which 
he thi it most likely to answer even on long trains. I do 
not think,” adds Col. Yolland, ‘‘ the tem of the cord, as now 
fitted, is likely to succeed. It is only used to satisfy public 
opinion, and it is far too roughly fitted up, and comes in contact 
with too many obstacles, all creating more or less friction, to have 
any chance of working properly on long trains.” The date of that 
report is February 21st, 1868, and the cord system is the same now 
as it was then; and one of the most essential points wanting in the 
rope system is that no code of si can be established between 
the guard and driver of a train independently of the passengers. 
Again, what is the position of the rope? It is placed outside of 
the carriage at a point over the heads of the windows. What 
female passenger could lean out to grasp the cord if she even knew 
of its position? and then one must know the side on which the 
cord runs so as to find it at all. In frosty weather the cord will 
become as hard as iron, and the pulleys frozen stiffly, so that to all 
intents and purposes the system will be useless at that time. Can 
any man who knows railway work doubt that porters will often 
neglect to adjust the cord which is so much out of their sight, or 
rather over their heads, and the consequence will be, that trains 
will start totally unconnected as far as intercommunication is con- 
cerned. In long trains also I assert that it is next to an impossi- 
bility to give a signal from the great amount of slack. And, 
lastly, the rope has to be put out of . at every sharp curve. 

I now come to consider a few of the many “‘systems” that 
have ba) gee pe for train inter icati Their number 
exceeds 250, and every system is declared by the inventor to bethe 
very best of its class. 

Martin’s electrical system is one well worthy of being classed as 
good of its kind, and from its working on the London and North- 
Western Railway was at one time in high favour. The trains were 
started by the guard in the rear van ringing the electric bell in 
the front van, the front guard passing the ordinary signal to the 
driver, the electric communication not extending to the engine. 
I am informed that out of 500 tests Mr. Martin’s electrical 
qos only failed upon three occasions. Mr. W. H. Preece has 
also invented an electrical apparatus, which had its trial on the 
London and South-Western Railway. In the Preece system, the 
electrical bell was placed on the engine and the signals were passed 
to the driver from the rear van by the head guard. Mr. Preece 
states that out of 714 starting signals given during forty-eight days 
by the guard in the rear van, only seven failed to be acknowledged 
by the engine-driver. Of these failures, two are accounted for by 
the electric bell being placed on the tender instead of on the 
engine, and the driver and stoker being prevented from hearing 
them by the blowing off of steam at the moment. Four failures 
occurred at Exeter station in consequence of the train being stand- 
ing on the line in which turntables are placed, and the platelayers 
having disturbed the wire which had been carried round the turn- 
table in order to connect the rails electrically and thus complete 
what is termed the circuit. In the seventh instance the 
failure is said to be the fault of the guard. Mr. Preece’s system 
was also tested on the Midland Railway. However, the engine- 
drivers on that line failed to acknowledge many of the signals 
made from the rear van, and it therefore has not found favouron the 

ine. Mr. Preece’s explanations as to the failure of his system on 
the Midland are as follow:—“ It is surmised that the failure on the 
6th of January, 1868, was due to the weakness of the battery. On 
the 9th it was evidently caused by a mechanical defect in the 
apparatus. The knob which is pressed against by the guard in his 
van, when he desires to give an electric signal, passes through a 
collar, formerly made in two parts, the outer one of which 
unscrews; this had become unscrewed and prevented the knob from 
being pushed sufficiently far in to make electrical contact.” 

The next is Walker's electri system, which has been 
tested on the South-Eastern Railway trains between London and 
Dover, and Dover and Folkestone. The system has been before the 
public since July, 1866, and is still adopted by the company. On 
a total of 327 trains, Walker’s apparatus seems only to have failed 
on eight occasions out of 3750 signals. These results are 
exceedingly good, and speak well for the system. Mr. Tatters has 
brought a system before the public which had a trial on the South 
Devon Railway. It is on a different principle from any of the 
preceding, and it could not be worked in connection with them, as 
two conducting wires are used instead of one. Mr. Latimer 
Clarke’s Pneumatic system has been well received, and in many 
points is an excellent plan, The system was tried on the London, 
Chatham, and Dover Railway some time since, and illustrated in 
Tue ENGINEER. This arrangement enables a passenger to sound 
an alarm, but the important requisite of signals between the 
railway servants in charge of the train is not perfectly pro- 
vided by any means. 

Wier’s Atmospheric system, which we illustrated and described 
very fully in THz Encinzer of Feb. 12th, 1869, fulfils most of the 

uirements for the safety of railway trains and passengers. By 
Wier’s system, so long as the apparatus is in order, the 
most complete communication can be maintained between 
passenger and guard, and at the instant between guard and 
driver, and in the latter instance without the possibility 
of the driver or stoker failing to either hear or see the signal. The 
signal which liberates the arm so as to strike the gong on the 
weather-board does not replace it, but permits it to remain resting 
on the gong until again adjusted by the "°F men; therefore, if 
the steam be blowing off or the wind high, the arm still lies on the 
Gps sto see i from the guard in charge of the train. By 
ier’s system, the most complete code of signals can be arranged, 
by which the driver can be told to go slow or stop, &c., by quite as 
easy a mode as that now in use in some of our ships of war and 
cable-laying vessels. The system is ingenious; how far it is likely 
> tbe dusatlo f am Gaable fo aig. 
sal tslinente jodgnant tchore desing 0 sn tnigocias » potes. 
berate judgment before deciding on so impo a point. 
The public have a right to demand that they shall not be left shut 
up in a compartment of a railway carriage without s' t means 
of intercommunication with the servants in charge of the train; 
and, further, that the guards shall be in a position to control the 
iver. The question also deeply concerns the railway pro- 
rietors; the public being resolved that if no Agee m be adopted 
for communication in omy be cunieges of w are in compart- 
ments only entered from the si + the Legislature will be 
asked to pass a measure which will not be allowed to remain a 
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I ompartmen’ 

each by tearing away a paper, which covers the aperture 

side. When the passenger pulls the handle, a lever is released from 
its detent, the falling of which draws up the slack to the extent of 
5ft. or thereabouts, and a bell or gong is sounded in the guard’s 
van. On the signal being struck, discs and arms fall out, so as to 
indicate the carriage from whence the signal was passed. The 
train to which Major Wethered has had his apparatus fitted, and 
which was used for the test, consisted of an engine and tender, 
one front brake van, twelve carriages, and a brake van in rear. 
The trip was about twenty-two miles in length, and a number of 
signals were passed, which acted on the whistle of the engine on 
the outward journey, and on the return journey were to 
the front guard’s van, and from the guard direct to the driver 
by means of the usual connecting chain. I am informed by 

e railway authorities at Brighton, that all the signals Pe 
in a very satisfactory manner, ex two, In the of 
ese the signal was passed from a third-class carriage 
and failed to take effect; but from the same carriage eleven signals 
were subsequently given, and all were duly received. In the second 
instance, Mr. Creven, the locomotive superintendent of the line, 
pulled the wire rope, which snapped like a‘piece of common twine. 
The rope in question had been tested to 3601b. breaking strain. Pre- 
viously I spent some hours in examining the Wethered apparatus 
and the gallant Major’s system as it really is in practice, and the 
only thing I can say in its favour is, that it is a good attempt at 
a solution of the rr 

The same train was then started for a run from Brighton to 
Shoreham, a distance out and home of twelve miles, so as to test 
the system called by the patentee (Mr. Edwards) the A B C system. 
Mr. Edwards’ system (which will be found illustrated on page 272), 
consists of a cord marked A on the drawings, carried through a 
4in. tube B, under the body of the carriage. This cord is coupled 
between the carriages by simple S hooks. To this main rope is 
attached a weight C, in each guard’s van, the one weight being 
heavier than the other, acting, to use a paradoxical term, as a fixed 
yet movable point. The heavy weight rests on the floor of the van, 
and the light weight, in the front guard’s van, is suspended, so as 
to allow for the elongation and contraction of the train. The 
expansion and contraction whilst running is about jin.; but on the 
driver stopping his train as quickly as possible on the trial 
trip, the guards not using their brakes at all, the cord ran 
down about Yin. A pull rope D is carried through each 
carriage, and is coupled to the main rope in such a manner 
that the passenger is made to pull direct to the guard, who signals 
the driver, if necessary, by the ordinary means at his di s 
The passengers are not, therefore, in a position to signal direct to 
the driver, as I feel certain no railway manager would permit 
such communication to be adopted if he could avoid it, the head 
guard’s discretion being considered sufficient for the purpose of 
stopping where necessary or going on to the next station. As in 
other systems, so Mr. Edwards gives the guard the precise 
carriage from which the signal has been passed, the pull rope 
being passed through a mahogany case E, 2in. by lin, fixed 
to the underside of the carriage roof, the cover of which 
case being turned downwards, sets free a detent holding up 
a disc fixed on the outer sides of the carriage. A passenger 
who may wish to communicate with the guard must open the 
case so as to get at the cord, and his doing so at once liberates the 
disc F, which then drops by its own weight into a horizontal posi- 
tion, thus showing from which compartment the signal was given. 
One point well worthy of remark in the A B C system is, ifa 
train breaks in two parts both guards are warned simultaneously 
by the tension of the cord, which acts as though pulled by a pas- 
senger, and, by raising the weights, the gong is struck by the arm 
which the small weight threw out of gear, the arm remaining rest- 
ing on the gong until readjusted by the guard. 

On the outward journey six signals were passed from Mr, 
Edwards, all of which were duly received; but on the return 
journey twelve signals were , and, curious to add, fourteen 
signals were received. It was noticed that the coupling-hooks pre- 
vented the rope being drawn within the tubes more than eighteen 
or twenty inches ; but if a greater length of indraw be n 
to give a signal, the system would be perfectly useless. I now 
give the strains on the signal cords of both systems, and they will 
speak for themselves. 

The Edwards, or A B C, is the best rope system I have seen, 
vastly before Harrison’s system, and certainly preferable to its 
opponent, the Wethered system; but I do not approve of any 
rope system that has as yet been submitted to my notice. The 
expense of fitting up Edwards’ apparatus, as compared with the 
Harrison system, is as follows :— 

Wethered’s. Edwards’, 
Pull outside van .. «ss «- cf co c+ oo LOM. 2s oo Sbb. 
Pull of main cord outside 12th carriage .. .. 15,, «2 «+ Ily, 
Pull in compartment of 12th carriage... .. «+ 245, «oe oe I4y, 
Wire rope. Fishing line. 
Friction of cord through 12 carriages eo cc SID, oe 3lb. 
Friction through each carriage .. .. «+ «« fy + + fo 
Edwards’ Harrison's 
Cost, £8 d. £8. 4 


Fitting first-class carriage .. «2 «2 «2 1 0 0 os oe 310 6 
Fitting se cond class carriage (four compart- 

ments) .. oo ee + 06 ee cf 1 5 O ce 06 £10 6 
Fitting third class carriage .. «2 »« 1 0 0 214 0 
Guard's van .. sc «co cc 06 ce of 2 0 Ooo «2 6123 O 
Engines .. «6 o6 oc «¢ se 8 ve nil. « «6 83 0 0 
Luggage van o% 60 ed ‘ee (60 0 5 O «se «. Not stated. 
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KENSINGTON AND RICHMOND RAILWAY 
BRIDGE. 


WE are indebted to the engineers of the South-Western Railway 
Company for the drawings of the bridge that carries their new line 
over the Thames at Kew. Weare com to reserve the full 
description of the line and the details of the ironwork of the 
bridge for a future number, 

The piers and abutments are of a highly ornamental character, 
as will be seen by the engraving. The former—of which there are 
four—are built of cast iron caissons, 9ft. diameter at bottom and 
6ft. 9in. at top. They are each enriched with four hollow cast iron 
columns having ornamental caps. The abutments are built of 
brick, with stone mouldings and gothic columns at the angles. 
The span between the piers is 106ft., and between the bearing of 
He ora is 112ft. Gin, The rails are 23ft. Gin. above Trinity 

water. 








A part of the north wall of the factory basin at the Chatham 
Dockyard Extension has been forced out about ten inches for about 
engaged in removing the earth. Th ol an "heave 60 be gulhea 
rem e may have 
down, if it does not fall, and have to be rebuilt. 
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THE NITRATE OF SODA PROCESS AND MR. 
BESSEMER’S PROCESS. 

We republish at the request of the author, Sir Francis 
Knowles, Bart., the following letter addressed to the editor 
of the Mechanics’ Magazine :— 

Srm,—I was one of not many persons who upon the first an- 
nouncement of what is called ‘‘ the Bessemer process,” but which 

in strictness of fact 
Martien process with the Bessemer vessel,” predicted that that 
process would fail in doing what it professed to do, namely, 
eliminate the sulphur and the phosphorus from castiron. I did 
not witness the feu @artifice of Mr. Bessemer’s original converting 
vessel, which seems to have dazzled so many of the profanum 
vulgu, but I saw a faithfal representation of it at the Polytechnic 
Institution, where wé had, as announced in the bills, “the 
Bessemer | mer every night.” i 


would have the greatest affinity, and 
was one, not to mention that soda would liquefy the scoriz, and 
leave the iron cleaner than it would turn out from a more viscous 
cinder. All that I now wanted was nascent oxygen to form phos- 
phoric acid, and nitric acid at once offered me this element; while 
the nitrate of soda containing it is a subst most abundant i 
nature, and not excessive in price. This, of course, decided me at 
once to — it. ButI wished to increase, if possible, the number 
of bases offered to the nascent phosphoric acid, and with it the 
chances of its formation. I recollected two facts favourable to 
this precaution—first, that ‘‘phosphate of alumina” had been 
found by analysis in iron scorie; and, second, that that most 
elegant of minerals ‘“‘wavellite” is a native ‘‘ phosphate of 
alumina.” I therefore introduced a minute dose of kaolin as 
affording that base, and I took for the same purpose nitrate of 
lime, as probably leading to a “‘ phosphate of lime,” also a natural 
production. (I threw in nitrate of potash, though too dear for 
such a purpose, only to obviate any infringement under colour of 
employing it) These calculations and trials on the great scale 
having been completed, I solicited and obtained my patent, No. 
1921, A.D. 1851, and I specified for the use of these several reagents 
in the puddling furnace, reserving my claiin to the use of nitrate of 
soda, as a general purifier and converter of cast iron, for another 
atent which I subsequently obtained. My reason was this :— 
fartien had, in a most extraordinary specification, claimed the 
monopoly, by an abuse of general terms, of almost every salt 
known to chemistry, nay, of “any mineral or vegetable substance,” 
and, thinking that I might give him a peg on which to hang 
litigation, I disclaimed the use of any of my reagents in his 
** gutter process ;” in short, I made him a present of whatever ad- 
vantage he might contrive to extract from his generalities. 
Subsequent reading and reflection have taught me that I then had 
nothing to fear ; that in patent law no one can, by the mere use of 
a general term, spread the net of a specification over the labours 
of future inventors, which, of late, it has been too much the 
fashion to attempt To ‘“‘specify” is the very opposite to 
** generalising.” The claims must be specifically made for what is 
in esse, not for what is in posse, and whether this can or cannot be 
comprehended under a general term makes no difference. Weshall 
see some of our forestalling patentees come to grief upon this 
point before long, or I am much mistaken. In Betts v Menzies, 
upon appeal to the House of Lords, the judges in their answer to 
the Lords said, ‘‘ even if there were identity of language in the two 
specifications, if such identity consisted merely in terms of art, it 
would be impossible to predicate what meaning the first patentee 
attributed to such terms. . . . . . A mere barren general 
description, although it might contain an important suggestion, 
which a future inventor might avail himself of, could not be con- 
sidered as anticipatory of a future patent, although the terms 
describing the invention might be identical,—the one merely sug- 
gested the invention, while the other, by reducing the theory to 
practice, added to the amount of human knowledge, and conferred 
a benefit on mankind within the meaning of the patent laws.” 
This language is conclusive, and I have quoted the words as a 
warning to patentees who put forth such preposterous claims 
as Mr. Martien’s, to “all carbonates, chlorides, nitrates, &c.” 

To return: I then obtained my second patent for the use of 
nitrate of soda asa purifier and converter of castiron. I knew 
very well, from numerous trials, that to give my salt its full power 
as a reagent, it was necessary to imprison it, as it were, below the 
metallic bath, and so to counteract for a time its smaller specific 
gravity, and I was occupied in devising various adjustments 
for the purpose, when a cruel fraud toa large amount compelled 
me to abandon together my busi and my patents. It will be 
seen, I trust, before long, how far I had carried to perfection this 
important application, by methods which for years I have kept 
secret. In the meantime, I feel bound to yield the palm of priority 
to Mr. Heaton (he has done what FE was then attempting to do), to 
whose inventive talent and merit I have given the highest testimony 
in my power, by joining the board of his company. 

But I cannot conclude this communication without noticing the 
most extraordinary claims put forth by Mr. Bessemer, in his recent 
correspondence with Mr. Heaton, a claim not perhaps distinctly 
asserted, but, at least, so suggested as to lead the unwary to take 
it for granted. He uses these words ( 7'imes’ money article, Decem- 
ber 19th, 1868):—‘‘ In the latter part of his letter, Mr. Heaton 
triumphantly points to the fact that I have taken out tiree patents 
for the use of nitrate of and wishes, therefore, to infer that 
I o— his system. Now, Sir, the explanation of this point I 
should not have touched upon, did I not feel that it was an im- 
perative duty on my part not to conceal facts which so deeply 
affect the public interest; and that these facts may be clearly 
wnderteett f must go back to my patent of 1856, in which I declare 
my invention to consist in acting on a mass of melted crude or cast 
iron, when in a suitable vessel, by streams of oxygen (contained in 
atmospheric air or otherwise), and without the farther consump- 
tion of fuel for heating the vessel or iron therein, to convert such 
fluid crude or cast iron into steel or malleable iron. Now, when- 
ever nitrate of soda is placed on the lower part of a suitable vessel 
and is covered by a perforated plate, the heat of the fluid pig iron, 
when poured on to the plate, will raj decompose the nitrate 
of soda, and ‘streams of oxygen’ will pass upwards, and (to use 
my own words) ‘convert such crude or cast iron into steel or mal- 
leable iron, without the further consumption of fuel for heating 
the vessel or the iron.” ; 

Has Mr. Bessemer ever considered to what this ‘construction of 
his specification must infallibly lead? Why, it leads simply and 
directly to his monopoly of almost every chemical substance known 
in nature! For, with the exception of not more than half a dozen, 
all occur as oxides or as salts.of oxides, ready to give out these 
** streams of oxygen” when any future inventor shall have pointed 
out their use and importance! Difficult asit may be to perceive what 
“ public ” interest is involved in this claim, or what interest of any 
kind, save that of Mr. Bessemer himself, no one can doubt that by 
these words Mr. Bessemer intends to Peep the — a 
nitrate of within his purview when he specified in 
he kad, fans one believe that he, a man so keen in fencing 


* Patent No, 2082, a.p, 1855, 














round the so-called ‘‘ Bessemer” process with the brambles of 
genet iow, wonld have neglected to describe accurately and to 

ne in unequivocal terms an application so im t? Instead 
of this he is silent on the subject; he waits until another inventor 
has obtained two patents for the use of nitrate salt, and not until 


these two patents have lapsed docs he come forward and attempt 
to monopolise, by a nonessential mode of application, the use of that 
reagent. If he says that he had not this in view, then the case of 
Betts v. Menzies is directly in point and to this covert 


and’ anticipatory language, in any case he must give some 
ape in fact that was part of the process actually employed 

y him in 1856. Now, I can state positively that at, or about, the 
time when I was engaged in drawing my own specifications, Mr. 
Bessemer was sending to my works ingot after ingot of his steel 
which would not stand the hammer, or “ draw ,” and, as it 
seemed to me, was almost in despair at their failure. Such being 
the case, does Mr. Bessemer mean to suggest to the public that 
at an epoch in his fortunes so very critical, he had the smallest idea 
of the power and efficiency of the nitrate of soda process ? Either he 


had or had not. If he why were no attempts made by him so 
to purify the metal which defied his air did he aban- 
don it for the purer and dearer metal? If he not, then to 


judgment which I have cited above, and, by the light of it, see 
what his can embrace in patent right and what it 
cannot. am if such perusal will not lead him to 
abate very the pretensions which, in a moment of am- 
bitious rivalry and heated controversy, he has inconsiderately put 
forward. Be this as it may, I am not going to permit Mr. Bessemer, 
or any one else, to oust me from the honour cf this great and im- 

rtant metallurgical discovery by an after-thought, reference to a 
~ ——— general terms, though misfortune has deprived me of 

e profit. 

And now, having done with the language of his specification, 
and his suggested claim as arising upon it, I come to the operation 
itself, and, as a matter of science, deny most emphatically the 
existence of any “‘ streams of oxygen” at all arising from nitrate 
of soda either submerged under molten iron or blown into it. It 
isan entire misdescription, proceeding upon as entire a misconcep- 
tion of the real phenomena developed in the process. The reaction 
consists of a series of detonations, of flashes, as of gunpowder, 
in which, at one and the same moment, or at successive moments 
quite undistinguishable in time, the nascent oxygen and the 
phosphorus unite, and the phosphorie acid so formed unites with 
the soda base, while the nascent nitrogen (which Mr. Bessemer has 
qu'te ignored) does its part as a steel-making element, Nay, more, 
if Mr. Bessemer did obtain his imagined “streams of oxygen” in 
a merely physical as contra-distinguished from a chemical con- 
dition, they would help him no more than his streams of common 
air to eliminate the Lape ray and the sulphur ; and, what is 
worse, they would leave behind them the most important element, 
the soda base, for the phosphoric acid to unite with at the instant 
of its formation. See Professor Miller’s analysis of Heaton scoriz. 
The nitrate salt is the real steel-making agent in his operations ; 
and let him be assured that, mask it as he will by blowing it in 
with air, no one pretending to the least knowledge of chemistry 
will fail to perceive that, while the air, in burning in part the 
carbon and the metal, evolves much of the requisite heat, it is the 
chemical reagent that does the work of purifying and converting 
the metal into steel. Let Mr. Bessemer try a current of pure 
oxygen gas (obtained from peroxide of manganese or peroxide of 
barytes) and the failure will at once convince him of his error. Of 
this I have had the most complete and conclusive proofs in the 
production of some hundreds of tons of iron and puddled steel from 
the very worst and most impure cast iron both of England and of 
the Contirent, in bars which you might bend, but could not break ; 
which Pe could twist, hot or cold, into any form without a flaw, 
and of which I retain some most striking samples. No air 
whatever was blown into or upon the metal so treated. 

I have a further proof of the singular power and efficiency of 
this reagent in the fact that simply operating in the great ladle of 
the foundry in her Majesty’s dockyard at Portsmouth, I produced 
castings which by trial gave a tenacity of from 124 to 25 per cent. 
greater than the selfsame metal treated in the ordinary way. 
Where was the air blast in these decisive essays? Now, if we find 
that the air blast alone will not produce true steel, while nitrate of 
soda alone will produce it, and while ritrate of soda driven in by 
an air blast equally produces it, sound principles of induction 
mark that nitrate of soda is the really operativeelement. ‘‘ What, 
then,” it may be asked, ‘‘has Mr. Bessemer really himself done?’ 
I answer that he has done more than enough to establish a yeputa- 
tion. He took Mr. Martien’s modification of the old finery in the 
blowing of air upwards through the metal instead of downwards, 
where it had to work at a disadvantage ; and he inventeda vessel 
in which this process could be practically applied to a pure metal. 
Finding that the blast did no more to eliminate the sulphur and 
phosphorus than the old finery blast, he wisely abandoned the 
insoluble problem and restricted his operations to cast iron free 
from those impurities. Baron Gruner says that what Mr. Bessemer 
Ong is “‘not atrue steel!” Be it so. But if Mr. Bessemer 

as not produced a true steel, still, if he has produced a new and 

highly useful and durable quality of iron, he has made a great 

step in metallurgy. But, ne sutor ultra crepidam/ Let him be 

contented with this, his own undisputed territory, and not seek 

- territories to which he cannot make a good and valid 
e. 

There is another singularclaim made by Mr. Bessemer, of which 
I should like to see some explanation, for I can hardly think that 
it is to be taken literally. He says (in the same letter to the 
Times)—“‘ One of the conditions of my claim, however, is the 
retention of the malleable iron or steel in a fluid state, and the 
pouring of it while still fluid into ingot moulds.” Now, what I 
want to know is this,—If I, by a process of my own invention, be 
it open to the public or not, wholly or in part make malleable iron 
or steel in large quantities in a great ladle (and what is Mr. 
Bessemer’s present vessel but a great ladle’), am I not at liberty 
to pour it into any mould that suits my pu’ without a licence 
from him? From the grain of what I made in the foundry of 
Portsmouth Dockyard and elsewhere (and this was prior to Mr. 
Bessemer’s patents) I should call it ‘‘ steel,” and it was all poured 
into various moulds again. When I have got my steel in the 
fluid state, can’t I keep it so by means of heat suitably applied, 
without Mr. Bessemer’s consent? 

One more point and I have finished thiscritique. Mr. Bessemer 
says that he converts his cast iron “‘withoutfuel.” But is this so? 
He melts his cast iron: so does the old finery; and, of course, the 
same weight of metal requires the same weight of fuel. Now, Mr. 
Bessemer assumes that it is the superincumbent coke which heats 
the metallic bath in the finery. But I say, and I can prove that after 
the metal is melted, thisfis not the fact. The finery cinder which is 
thrown off in large quantities at the expense of the metal, just as 
in Mr. Bessemer’s operation, is a silicate of the protoxide of iron. 
Whence comes this protoxide? Why, from the action of the air 
in the highly inclined blast which goes down into the very body of 
the metal, and in the oxidation of it gives out the very heat ob- 
tained by Mr. Bessemer when he burns the same weight of metal! 
T have not the least doubt that we might remove the whole of the 
coke in the finery as soon as the metal is melted, without any 
change in the results, which would bring us very near indeed to 
Mr. Bessemer’s operation as now employed. Upon the whole, look- 
ing to these facts and phenomena, I cannot resist the conclusion 
that, if Mr. Bessemer’s present mode of blowing air downwards 
into melted cast iron (as I MrT that mode) should become 
the subject of judicial inquiry, it will be held to be essentially the 
operation of the old finery. T abandoned my patent for a dipping 
tuyere which preceded Mr. Bessemer’s on this very ground. i 
only add that I have no longer any pecuniary in this matter 


(my patent having long lapsed) save that which I share with 
the general pubifr, 'y, that Mr. Bessemer should not be 
mitted, by raising a mist of non-essential adjustments and 
around my nitrate of soda process, to re-ereet it into a monopoly 


for his own private gains at the public expense and mine. —I am, 
Sir, yours, &c. F. C. KNow es. 
Ryde, Isle of Wight, March 22nd. 





the Emperor of the French, sosompenied by ee Mintoteral Wer 
« Emperor accompanied by his Minister 
Marshal N iel, examined the Henry roca Leatling rifle, which was 
introduced to his Majesty by Mr. E. H. Wi 
street, City. Both the Emperor and his Minister soon made them- 
selves familiar with the details and manipulation of 
expressed themselves pleased with its working. 
terview Mr. Newby presented bo So Separrs aol e new car- 
tridge-pouch, invented Maj Morris, of the United 
States army, and for which Mr. N 
The Emperor and the Marshal 
_ and the Emperor expressed 

COAL-MINING IN Inp14.—It is not generally known by le in 
England that coal-mining in India is now becoming of bar a hg 
oe mee dimensions. e East India Railway Company, the 

tern Bengal Railway Company, and the river steamers in 

Bengal, are now all using Indian coal as a fuel almost exclusively. 
The Great Indian Peninsula Railway vo "s line 
through the rich coal district of the Nerbudda alk ; and, doubt- 
less, when this line is united with the East India Railway at 
Jubbulpoor, the valuable coal beds of the Nerbudda coal-field will 
be brought into use as a fuel by the western railways of India as 
the Raneegunj is now by the eastern railways. The central pro- 
vinces of India have also a coal-field, and one —— an important 
position as regards theriver Godavery navigation scheme. We believe 
that Mr. Mark Fryar, the recently-appointed mining engi for the 
Government of India, is now examining this—the Chanda coal- 
field—with a view to the establishment of mining works for the 
coal seams already known, and to the discovery of other seams by 
boring and by trial sinkings. It is in the Raneegunj field, about 
120 miles north-west from Calcutta, where Indian coal-mining is 
at present chiefly in operation. The coal beds principally worked 
are very thick as compared with coal seams in Britain. A seam 
4ft. or 5ft. in thickness is considered too thin for working; Sft., 
Oft., 12ft., 18ft., and 30ft. are the dimensions met with in the 
mines in operation; but out of such large seams a native miner can 
only get about half-a-ton per day. Hewing is done by straight- 
pointed bars of iron, and the coals from the working face are 
carried away by the hewer’s wife, daughter, or paramour, in a 
basket on her head, and emptied down at the bottom of the pit to 
be filled into iron buckets and raised to the surface. The coal is 
lifted and thrown about at least five times before reaching the 
railway truck. Although hewing coal is costly, transporting it to 
railway trucks near the mines is six times more so. Women work 
in the mines with the men, and women raise the coal up the shafts 
by means of gins! Each gin is worked by about thirty women, 
and some of the Indian coal-inining engineers (?) contend that this 
is by far the cheapest plan that can be adopted. They contend 
that steam engines would be very costly, as, owing to the women 
refusing to carry coal underground for a greater distance than 
500ft., a great number of pits have to be sunk, and, consequently, 
a large number of steam engines would require to be used. 
Underground tramways, cages, (screens, longwall working, good 
ventilation, proper division of labour, and concentration 
of work for engine power, are things almost unknown at this day 
to the Indian colliery manager. And one is led to ask, “If large 
dividends can be made by the present mode of Indian coal-mining, 
what might be expected by an introduction and application of the 
economy and judicious arrangement of work met with in all our 
best mines at home ?’—Colliery Guardian. 

THE APPROACHING TRANSITS OF VENUS.—-An important question 
has been raised respecting the two transits of Venus which were 
discussed at the Royal Geographical Society a few weeks ago. It 
may be remembered that Commander Davis, in describing the pre- 
parations which were to be made for Antarctic expeditions to ob- 
serve the transit of 1882, quoted the statement made by the 
Astronomer Royal, that the transit of 1874 will be wholly unsuited 
to the particular mode of observation he was considering. This 
statement has now been called in question. M. Puiseux, a well- 
known French mathematician, and Mr. Proctor, the author of a 
treatise on the planet Saturn, have, by independent pr » 
arrived at the conclusion that astronomers cannot do better than 
apply to the transit of 1874 the old-fashioned and simpler mode 
of observation which Mr. Airy had rejected as unsuitable, A dis- 
cussion of the nature of the famous problem of determining the 
sun’s distance by observing Venus in transit would be much out of 
place in these columns. It may simply be stated that as usually 
applied the method resolves itself into a comparison of the dura- 
tions of transit, as seen from a northern and from a southern 
station. The greater the difference of duration the more effective 
is the method. If we could find one station where the transit 
began as early as possible and ended as late as possible, and 
another where these conditions were reversed, we should have 
precisely what is wanted. But astronomers have to be content 
with only an approach to these conditions, and it happens that 
in 1874 the approach will not be so close as could be wished. 
The Astronomer Royal, therefore, suggested that instead of send- 
ing out observers to places where the whole transit could be seen, 
we should send one set of observers to a place where the transit 
will begin as early as possible, another set to a place where it will 
begin as late as possible, and two other sets to places where the 
transit will end as early and as late as possible. As the four posi- 
tions thus marked out are separated by thousands of miles from 
each other, it would be ces ap that the exact longitudes of each 
place of observation should be ascertained, and very accurate chro- 
nometers made use of in order that it might be possible afterwards 
to effectually compare the observations inter se. An error of a 
single second in determiming the true local time of any place would 
vitiate the resulting estimate of the sun’s distance in an appreci- 
able manner. M. Puiseux has shown that the simpler method can 
be made use of effectively. He names places where the difference 
of the duration of transit is as much as thirty minutes, whereas 
the greatest interval by the Astr Royal’s method is but 
twenty-two minutes. But Mr. Proctor goes much farther than 
this. Indeed, Puiseux’s reasoning is hardly sufficient, as Mr. Airy 
has shown, to establish the superiority of the simpler method. 
Mr. Proctor shows that by stenting only to the particular appear- 
ances which observers are required to watch, the superiority of the 
simpler method is much more strikingly exhibited ; and not only 
so, but that the transit of 1874 is shown to be clearly superior to 
the transit of 1882, and also to the famous transit of 1769. The 
appearances referred to are what are called the internal contacts of 
the planet with the sun. All calculations of the sun’s distance 
have been founded on observations of the moments when the 
planet is just fully seen within the disc of the sun, after ingress, 
and before egress. Neither Mr. Airy nor M, seems to 
have paid sufficient attention to this circumstance, It now appears 
that whereas the greatest observed difference of duration was less 
than twenty-four minutes in 1769, and will be but twenty-eight 
minutes at the outside in 1882, it will be possible to find places in 
1874 giving a difference of fully thirty-six minutes. The full ma- 
thematical details of the correction are presented in the monthly 
notices of the Astronomical Society, and the next number of the 
Quarterly Journal of Science will contain a more popular statement 
of the facts which are in question. Fortunately there is still time 
to make preparations for applying the simpler mode of observation 
pechewmn-od 9 should astronomers decide that Mr. Proctor’s statements 
are valid. Antarctic journeys will have to be made to the very 
stations discussed by Commander Davis six weeks ago,—Daily 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM, Xavier and Borveau, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Oo., 20, Unter den Linden, 


, SBURG.—M. M. Wore, Bookseller. a 
RID.—D. JosE ALco ‘ditor Proprietor o 
“ Gaceta Industri. iados 49 y 51. 


PUBLISHER’S NOTICE. 

There is reason to believe that the weekly sale of Toe 
Enervzer is actually more than double that of the re- 
maining engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence, 


*,* With this impression we publish No. XVII. of our Portfolio of 
Working Drawings, consisting of elevation and details of an Iron 
roof, 43ft. span, designed by Mr. G. B. Bruce, M.I.C.E., for a 

ilway station in Berlin. In some of the im ions our readers 
will find a slight error in the colouring of plan of the capital 
of one of the columns, not detected until too late for correction. 


*.* Ap TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O’CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 

















TO CORRESPONDENTS. 

*.* Want of space compels us to hold over several letters from 
correspondents which we have in type. 

R. M. C.—It is not unlikely. 

T. H. A.—Nezt May, we believe. 

a AsTRaGaL Iron Co.—A correspondent wishes for the address of this 

‘ompany. 

Hurgy (James-street, Islington).—Certainly not. You must obtain a licence 
from the patentee. 

T. R.—We have not the magazine by us, but you can obtain it through any 
bookseller— Messrs. Murray, for example, or Messrs. Spon. 

Liresoat.—Your scheme could not be applied on a large scale, though it is 

ingenious. The same end is in some sense attained by dividing the 
hull into water-tight compartments. 

L. (Roubaix).—Therejis no work on the filtration of water, so far as we are 
aware. <A square yard of heating surface and a square foot of grate 
properly disposed will evaporate about one-twentieth of a cubic yard of 
water per hour. 

T. G. W.—Do, please, come to the point, and describe the engines which you 
would put, say, into the Hercules. Give the weights and dimensions, and 
so enable ourselves and our readers to say whether there is or is not any- 
thing in your views. 

A Five Years’ SuBscriBER.— The engine worked up to seventeen or eighteen 
indicated horse-power, if the steam was kept at 45 1b. The consumption 
while running is not much over 10 lb. per horse. For good engines of the 
same size the consumption would be about 6 lb. per horse per hour. The 
boiler is not a bad one, but would be much improved by a few Field or 
Galloway tubes in the central flue. 

T. E. K.— There ts no special work on the construction of horizontal engines, 
but you will find almost every pattern of horizontal engine illustrated in 
the last three or four volumes of Tue EnGinEEer. Armstrong's little 
treatise on ‘“‘ Steam Boilers,” in Weale’s Series,-is very sound and good. 
If you will say exactly what you wish to know we shall do our best to aid 


you. 
Erratum —In our impression of April 9th, page 249, column 1, line 31 from 
bottom, dele “‘ square of the.” 
aS 
SHUTTLE TOOLS. 
(To the Editor of The Engineer.) 

S1z,—I should feel obliged if any correspondent would favour me with an 
answer to the following question:—Of what is a complete set of tools for 
manufacturing shuttles for looms (say calico looms) composed, and what 
would be the cost of such a set of tools ? A. W. 





STORER’S LUBRICATOR. 
(To the Editor of The Engineer.) 

S1z,—In what does the ‘‘ patent ” consist in Storer’s suet lubricator, illus- 
trated in your impression of the 2nd inst.? It appears to me the only 
difference between it and that brought out by Tangye Brothers some time ago, 
and which I have had in use for some time, is in the strainer at the bottom, 
and which with suet alone is not necessary. INQUIRER. 

April 5th, 1869. 

[In the general arrangement, and in the soft metal steam-tight joint to the 
lid.—Ep. L.] —— 
ENVELOPE MACHINES. 
(To the Editor of The Engineer.) 

S1z,— Where can I obtain machines for making envelopes? 

STONE-SAWING MACHINES, 
(To the Editor of The Engineer.) 

Stz,—May I ask your correspondents for the address of the best English 
= of sawing machines for granite, marble, and other — of 
stone 8. H. 


A. 8. 


CEMENT FOR INDIA-RUBBER STRAPS. 
(To the Editor of The Engineer.) 

S1z,—I shall take it as a great favour if any of your numerous correspon- 
dents would inform me if there is a reliable cement for | mgm J india-rubber 
straps, and where it can be obtained. Also the address of a first-class pitched 
chain manufacturer. Oxp SuBscIBER. 





PUMPING ENGINES. 
(To the Editor of The Engineer.) 

S1r,—Would you, or any of your correspondents, answer the following 
questions through your valuable paper :—We have a horizontal engine with 
an 18in. cylinder, 3ft. stroke, and 35 Ib. pressure of steam. With this engine 
we want to p water up from a depth of fifty yards. What size working 
barrel and length of stroke ought we to have? The lift will be worked by an 
ell-leg, and eighty yards of dry rods to lift the water from one seam to 

J. 


another. 
April 12th, 1869. 





MEETINGS NEXT WEEK. 


THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 20th, at eight 
o’clock p.m. : 1. Adjourned discussion upon Mr. Kirkham’s paper, “ Standards 
of Comparison for Testing the Illuminating Power of Coal Gas.” And, time 

itting: 2. “On the Outfall of the River Humber,” by Mr. William 
helford, M. Inst. C.E. 

SOCIETY OF ENGINEERS.—Monday, April 19th: Discussion on “ The 
Methods Employed in the Determination of the Commercial Value and 
Purity of Coal Gas,” by Mr. F. W. Hartley. 

CIvin AND MECHANICAL EnGIveERs’ SocteTy.— Wednesday, Apri) 2'st, 
at eight o’clock : ‘* The Bridge carrying the West London Extension Railway 
over the River Thames,” by Mr. W. Lawford, M. I. C.E., Resident Engineer. 

OYAL UNITED SERVICE INSTITUTION.—Evening meeting, Monday, April 
19th, at half-past eight o'clock: “A proposition for one General Military 
School for the Army,” by Colonel T. Berard Collinson, R.E. Lecture at 
three o’clock, Friday, April 23rd: “Military Transport,” by Frederick 
Wingfield, Esq., Deputy- Assistant-Commissary-General. 

Roya InstiTuTION.—On Saturday, at three p.m., ‘On the Origin of 
Land Surfaces,” by A. Geikie, Esq. 

PHILOSOPHICAL Sociery or GLascow.—On Monday, at half-past seven 
p.m., “On the Sun’s Distance and Parallax,” Mr. St. John Vincent Day, 
C.E. Mr. Robert R. Tatlock, secretary to the Chemical Section, will report 
on the recent proceedings of that section, re résumé of papers on the 
following subjects, viz.,‘‘On a Method for the Utilisation of Sewage,” by 
Mr. G. ‘een: “On the Origin and Recent Progress of Spectrum 
Analysis, by Professor Herschel ; ‘‘ Observations on some Artificial Colouring 
Matters,” by Mr. H. Perkin, F.R.S.; ‘‘ On the Effect of Phosphorus on Iron,” 
by Thomas Rowan, F.C.S. ; ‘On the Examination of the Flame of the Bes- 
semer Converter,” by Mr. Thomas Rowan, F.C.S.; ‘ On the Duality of Com- 
pound Molecules,” by Mr. J. Cameron. Meeting of Council, at eight p.m : 
Chemical Section.—‘‘ On a New System for Chemically Treating the Excreta 
of Towns,” by E. C. C, Standford, Esq., F.C.S. 


THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it tf preferred, be supplied direct from 
ae one fog ems tak adn) 15s. 9d. 

Yearly two double numbers) £1 11s. 6d. 

Tf credit be taken, an extra of two shillings and sixpence 

be made, THE ENGINEER is registered for transmission 





DEATH. 
On the 26th Feb., at Byculla, Bombay, Toomas Trager, Esq., civil engi- 
neer, eldest son of the late Thomas Leighten Terrey, Esq., formerly of Corn- 
hill and Croydon. 


MARRIAGES, 
On the 7th April, at Ardcolme Church, Husgrt Garsett, Esq., C.E. to 
Hewnrerra, daughter of the Rev. H. G. Sroxgs, rector of Ardcolme, county 


Wexford. 

On the 10th March, at Trichinopoly, Madras Presidency, BerkeLer 
Craven, Resident Engineer of the G. 8. I. Railway Company, to Florence 
Mazcarzr, eldest daughter of W. M. CapExt, Esq. Madras C.S. 
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ENGINEERS FOR INDIA. 

TuE comparative failure of the present competitive 
examinations, for appointments in the Indian Public 
Works Department to furnish anything like a suffi- 
cient supply of engineers to fill the requirements of 
the country, is so notorious that the system must be pro- 
nounced a failure. The examination system has 
now been in operation since the year 1859, and, con- 
sidering its oft repeated want of success in supplying the 
required number of qualified candidates, it certainly must 
be a matter of surprise to many that it has continued to 
exist for so long a period, when by the adoption of other 
means all doubt as to the possibility of obtaining the 
required number of officers to fill the vacant ranks in India 
might have been practically removed. The evils of the 
open competitive examination system were to a certain 
extent pointed out by a correspondent whose letter 
appeared in Tur Encrnezer of 2nd April; and his sugges- 
tions for carrying out a course of special education so as to 
train men up expressly for the service, certainly deserve the 
serious consideration of those with whom the appointments 
rest. One great defect of the present system undoubtedly 
is, as pointed out in our correspondent’s letter, that men 
who come up for the examinations are often “crammed up 
or merely qualified in small engineer's offices, where no 
works of importance are either designed or carried out, 
and whose certificates of a year’s pupilage are, therefore, 
no guarantee whatever of real practical know- 
ledge.” This is undoubtedly a great evil, and one 
which, under existing circumstances, it is impossible to 
avoid. Under the special training system, however, 
nothing of that sort could occur, as the selection of engi- 
neers—under whom the candidates would receive their 
practical instruction—would, of course, be made by the 
Secretary of State. A somewhat similar course is already 
in practice with reference to several branches of the Indian 
service, and, provided it has been found to work well— 
and we bave never heard any statement to the contrary— 
there seems no reason why it should not also be extended 
to the Public Works Department. Take, for example, the 
Civil Service of India. Candidates for appointments to 
that branch of the Government must first pass a competi- 
tive examination—which is an open examination—to 
prove that they have received a liberal education. Selected 
candidates, before proceeding to India, are then placed on 
probation for two years, during which time they are 
periodically examined with a view to test their progress. 
The last of these examinations, which is held at the close 
of the second year of probation, is called the “ final ex- 
amination,” at which it is decided whether a selected can- 
didate is qualified for the service; but any candidate who 
at any of the periodical examinations may appear to have 
wilfully neglected his studies, or to be physically incapaci- 
tated for pursuing the prescribed course of training, is liable 
to have his name removed from the list of selected’ candi- 
dates. After the first year’s probation, each selected can- 
didate is allowed the sum of £100 by the Secretary of 
State, and after the second year £200, provided “he shall 
have passed the required examination to the satisfaction 
of the Civil Service Commissioners, and shall have com- 
plied with such rules as may be laid down for the guidance 
of selected candidates.” In addition to these allowances, 
at each of the examinations those candidates who may pre- 
eminently distinguish themselves by proficiency in any one 
subject may be recommended by the examiners for certain 
pecuniary rewards. 

In the Forest Department a somewhat similar course is 
pursued. After the preliminary examination, selected can- 
didates are required to undergo a regular course of train- 
ing for two years and a-half in the management of forestry 
—in surveying, road-making, and the natural sciences. For 
this purpose they are sent either to Germany or France, 
according as they may have proved their proficiency in the 
French or German language at the first examination. 
During the period that they may be abroad, candidates 
are allowed by the Secretary of State a stipend at the rate 
of £50 for each half-year, provided their conduct and pro- 
gress are satisfactory. In the interval between the con- 
clusion of the above course of instruction on the Continent 
and their departure for India, candidates may be required 
to pass some time with an approved forester in Scotland. 

In the Telegraph Department candidates are selected in 
the first place by nomination. They then have to undergo 
a competitive examination, and those who may be selected 
are then required to join a physical class, approved by the 
Secre’ of State, at Glasgow,,London, or elsewhere, for 
the purpose of qualifying for a final examination in che- 
mistry, electricity, and other branches of physical science 
connected with electric telegraphy; and after qualifying on 
those subjects to the satisfaction of the Government 
examiner, they must place themselves under an authorised 
telegraph engineer, to be named by the Secretary of State, 
for the p of receiving full instructions in the prac- 
tical construction of telegraph lines, testing, &c, Not less 
than six nor more than twelve months must be spent at 
college, and not less than four months or more t six 
in practical education. Each candidate receives from the 
Secretary of State the sum of £100 to cover all expenses of 
college fees, &c. &c, which sum he is, however, required to 
refund should he fail to pass a satisfactory final examina- 
tion in the prescribed subjects of study on the expiration 





of the prescribed periods, or to proceed to India in due 


course, 

Here, then, we find the principle of State education in 
fall practice as regards im t branches of the 
Indian Government service, and there can be no doubt a 
somewhat similar plan might with advantage be adopted 
in respect to the supply of civil engineers for India, only 
that in this case some modifications of the above plans 
would be necessary. Considering the number of engineers 
which must be annually required for India, it is not im- 
probable that the establishment of a special institution for 
the purpose of training them up would prove the best 
adapted to the circumstances of the case, in which all the 
theoretical education after the preliminary examination 
might be carried on directly under the supervision of 
officers appointed by Government. With regard to prac- 
tical training, no doubt some special arrangements might be 
entered into with different engineers of position, whereby, 
so far as it might be practicable, some assurance would be 
given that a — use was made by the candidates of the 
opportunities afforded them for improvement in their pro- 
fession and the attainment of a certain amount of practical 
knowledge. This, of course, would have to be tested by 
examination ; and there ap to be no reason why special 
pecuniary rewards—as in the Civil Service—in addition to 
a re rate of remuneration which should be given to 
candidates whilst undergoing the Government course of 
training, should not be held out as enco ment to such 
as might attain to any special degree of proficiency. Were 
a course somewhat corresponding to what we have briefly 
sketched out adopted by the Indian Government, we 
should no longer hear the oft-repeated complaints of want 
of engineers for India, or regarding the deficient attain- 
ments of those sent out for service in the Public Works 
Department. The removal of one great grievance under 
which civil engineers in India now suffer, namely, the 
absence of any recognised social position in that country, 
must then soon follow; but as this is a question apart from 
that relating to education and training, we shall not further 
enlarge upon it now. 


A NEW USE FOR OUR OLD FLEET. 


Tue vote for new turret-ships did not pass the House 
of Lords without being sharply discussed. Indeed, the 
little speeches made on the subject were in some respects 
so clever that we thought it a pity that certain noble lords 
did not sit in the House of Commons; atall events during the 
debate on the navy estimates. However, the result of the 
discussion in both Commons and Lords is simply, that the 
Government scheme is accepted, the first instalment of 
the requisite money granted, and it only remains for the 
Admiralty to lay the keels of the three new turret-ships, 
or, to speak more correctly, of two new turret-ships and 
an “improved Hotspur,” which is also a turret-ship, 
differing in little except price and dimensions from her 
fellows. 

We have already stated that the construction of these 
ships is from first to last an experiment—an experiment 
conducted on a stupendous and unwarrantable scale, and 
tried under the worst possible conditions, Either these 
ships are built to solve important problema or they are 
not. If they are, it is in the highest degree desirable that 
they shall be finished and sent to sea with the utmost 
possible despatch. If they are not built as experiments, 
it matters very little how soon they are completed, so long 
as England » Soe not urgently require their services in 
actual warfare. But is it crédible that any Government 
will refuse to regard as experimental, craft the like 
of which the world never saw before? Shall we 
not accurately describe the policy of the Government 
when we say that, divided Sboum the wish to “do 
something” and the desire to economise, they pro- 
pose to build ships, but not to test them; to on 
the work of construction so slowly, that while they draw 
little money from the exchequer, they also tide off the evil 
day when the new ships are to be tried to a period, when 
the march of improvement shall have rendered the novel (?) 
craft obsolete; and then, when twitted by the tax-payers of 
thecountry with wasteof money which might have been better 
spent, they will reply, that when the ships were laid down, 
nothing better could have been devised, but that the march 
of improvement had been so rapid that the ships were ob- 
solete before they were finished. Such a policy, if it has 
nothing else to recommend it, has at least the honour of 
being antiquated. The Lords of the Admiralty have al- 
ways been hobbling full speed after the men who march in 
the fore-front of the army of improvement. They pant and 
struggle, and swear by all their gods that they do their best, 
and we believe them; but, nevertheless, they are always 
behind their day; and in the construction of the new turret 
ships they appear to be fully determined to adhere to their 
old maxim, festina lente. If these ships are worth baving 
at all, they are worth having at once. Designs for ships 
are not like wine, they do not improve by keeping. 

We have already spoken pretty freely concerning the 
three proposed ships. We have explained that for the 
pur of warfare, pure and simple, they will be admir- 
ably adapted. Any one can foretell this much who appre- 
ciates the value of a 25-ton gun carried behind 14in. of 
solid armour-plate. Whether they will be safe and efficient 
sea-going ships no one can tell till they are tried, because 
there is no experience to fall back upon, which is applicable 
to them. We have deprecated the construction, not of a 
single experimental vessel, but of three such shi The 
proper course to be pursued obviously consists in obtaining 
a single turret ship on the new design, and sending her to 
sea as quickly as may be—withintwelve months if possible. 
All the money and energy squandered on three ships, to be 
finished in three years or so, should be devoted to one ship to 
be finished in one year. The cost of one turret ship will be 
£286,000. Surely this sum is enough to spend on one 
experiment. To first treble the outlay and then to put off 
the solution of the question which the outlay is intended to 
settle, until we shall have entered on a new era of guns and 
armour, is a suicidal policy of which no Government but 
our own could be capable. 

But what will be said when we state that the Govern- 
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ment have in their grasp the means of solving this 
great problem of sea-going monitors in less than six months, 
and at a cost of about one-sixth of the sum which it is in- 
tended to spend on the new ships. We have lying in our 
harbours more than a dozen line-of-battle ships, as sound 
now as when they were launched, any one of which could 
be cut savy and converted into a sea going aoe pe oy 
isely similar in every respect to the proposed ships, for 
ee stents sum. We have had castes oy now 
to ask, What shall we do with our old fleet? and the ques- 
tion still remains unsolved; or more strictly speaking, the 
Government refused to adopt the excellent solution sug- 
sted by Mr. Henwood, and once more ably brought be- 
ore the public by his paper read at the Royal United 
Service Institution within the fortnight. In our old fleet 
we have ready to our hand the means of learning perhaps 
all that can be learned about sea-going monitors. e have 
but to take one, cut her down, armour her, and send her 
tosea. She will teach us more in one cruise than we can ever 
learn from discussions in Parliament or elsewhere. If she 
prove successful, we shall have secured not only a most 
valuable addition to our naval strength, but the certainty 
that this augmentation can be repeated a dozen times at 
least, at a very moderate cost. If she fails, then the loss 
to the nation will not be one-sixth of that which we shall 
lose if the new turret ships fail. 

Let us, instead of dealing in generalities, resort to 
figures, and show exactly what relation may exist between, 
say, the Duncan line-of-battle ship converted, and Mr. 
Reed’s proposed monitors. We have arranged the follow- 
ing statement of weights, &c., in a tabular form for con- 
venience :— 








New | Converted | Improved 











| 

| Monitors. Duncan, | Hotspur. 
Length.. . wo | 285K, 252ft. — 
TOP sd vs ce 0s «| 4400 3727 3200 
Mean load draught .. .. e. | 25ft. Gin 25ft. 25ft. Gin. 
eel on laas Sigs 46. Aa ed 0 800 700 
Speed in knots .. a “eh- 06% 12} 124 12 


+. | 1750 tons 550 tons 350 tons 
. | 4 of 25 tons | 4 of 25 tons | 2 of 18 tons 


Coals that can be carried 
Guns .. . 





Weight of broadside eo cc co | 2400Ib. 24001b. | 8001b. 
Monitor deck above water .. .. | 4ft. 6in. 4ft. 3gin. | ft. Gin. 
Height of breastwork eo os | 7ft. 7ft. 7ft. 
Height of port sill above water .. | 12ft. 24in. 12ft. 9ft. 2hin. 
Complement of officers .. oe | 250 250 200 
Armour on ships’ sides .. .. .. | 12in. 12in. llin, 
breastwork .. «2 12in. l2in. 12in. 

” turrets .. .. «+ «. |12in and 14in/12in and I6in !2in and I4in 

” monitor deck + «+ |2in.and 2hin. I}in. 2in. 
Cost se oe oe of « - «« | £286,000 | £100,000 | £193,000 


The particulars contained in the foregoing table may be 
relied on as being strictly accurate, those concerning 
the Government ships being obtained from official re- 
turns, and those concerning the Duncan from calculations 
made with the utmost care from official data. It will be 
seen that the Duncan is put down as ing only 
550 tons of coal. Mr. Childers stated that the construc- 
tion of the new monitors would enable them to carry 
1750 tons of coal, but he does not state how, or on what 
draught of water. Now, there will be no difficulty in 
stowing on board the converted Duncan 400 tons of coal 
besides that in her bunkers, on an emergency. She would 
then carry 950 tons, and her immersion would be tem- 
porarily increased by about 12in., which will also be the 
case; we imagine, with the new turret ships when they 
have 1750 tons on board. 

We do not wish our readers to think that in the Duncan 
converted we should have a ship possessing all the good 
qualities, as regards strength of frame, &c., which Mr. 
Reed promises that his ships shall possess; but we do 
maintain that we should have in the converted ship a craft 
which would solve the sea-going monitor problem quickly 
and cheaply, and a ship which, under any circumstances, 
would constitute a most valuable addition to our coast 
defence. How is it that Government eannot see that the 
essential difference between the ships of the new and the 
old eras lies in the portion above water? Their bottoms are 
now nearly what they have always been as regards form. 
Why not then take one of these bottoms, or two or three, 
and rear upon it or them any turrets or other structures we 
think fit. Atthe worst weshall have powerful harbourdefence 
ships, mounting 25-ton guns behind 16 inches of armour 
for about £100,000 each, and we shall have a definite 
answer supplied to the question—Can an efficient and safe 
sea-going monitor be constructed? We trust some inde- 
pendent member of Parliament will take the matter up 
and urge upon the Government the expédiency of solving 
a great problem for £100,000 in a year, instead of spending 
three-fourths of a million sterling and obtaining an answer 
somewhere about the middle of 1872. 








PUBLIC WORKS IN TURKEY. 

CrevaN affairs, and the consequent financial embarrassments, 
have disconcerted all the arrangements for great public works in 
Turkey. Thus, although the Roumelian Railway concession has 
been more than once decided, it is again under negotiation, 
with no assurance of an early decision. In the meanwhile, great 
progress has been made in Hungary, Transylvania, and Rou- 
mania with the undertakings for establishing railway connection 
with Turkey. The continuation is only a work of time. At- 
tempts have been made to get hold of the Varna and Rustchuk 
Railway at a nominal price, and tack it on to the Roumelian 
Railway operation. Reports have again been spread that the 
Ottoman or Smyrna and Aidin Railway will also be included in 
the combination, but this line has no connection with the 
European or the general railway systems. The Bagdad and Eu- 
phrates projects are making no progress. The Smyrna and Cassaba 
Railway—although increasing its traffic and paying without gua- 
rantee—has not yet made provision for an extension. Nothing, in 
fact,is being done bu: small local, works, underlocal auspices, of a 
very insignificant character, though projects are rife, and 
the country is getting over the effects of our commercial crisis 
and its own financial and political embarrassments, by im- 
proved harvests. The Trebizond road is not going on satisfac- 
torily, nor are any of the others, although the LEM y system may 
now be regarded as at established institution, and numerous 
load sabectbeniosy tad thadosfians inusspete uadeanes, 2 

ciency and i uate Euro assistance, few of 
these roads are of any durability. Protistid Bas been made for 
improving Scio harbour by the sale of surplus public property. 
Attention is at length beingidirectedfto river works and it 
Notwithstanding the great promise of 








Turkey in last aa ~ 


a field for public works, next to nothing has been accomplished 
and there is less appearance of performance than at that time, 
although the vays have certainly improved, and there are, as 
we have stated, other favourable features. The Ottoman Go- 
vernment have had agents negotiating in Europe throughout the 
twelvemonth, and if it had not been for the difficulty with the 
Treasury bonds, a public works loan would have been carried 
out. As matters now are, a forward movement is uncertain, but 


may happen any day. 
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{Frrst Norice. ] 

Mr. Sryrre’s treatise on the. strength, &c., of iron and 

steel, manifests all the beauties and all the defects of a 

mode of investigating physical phenomena essentially un- 

English, thoroughly unpractical, and in a sense admirably 

precise. It may be possible to find an Englishman who 

will conduct a scientific investigation without considering 
for a moment whether the condieioais of the investigation 
are or are not likely to be present in practice, or how far 
their absence may detract from the value of the results ob- 
tained from the investigation; but all our experience goesto 
show that it is impossible to meet with a foreigner who, hav- 
inglived all his life out of England, can not only perceive the 
importance of the connection which should exist between 
the conditions under which an investigation into physical 
laws is carried out, and the exigencies of practice— 
but who will so conduct his inquiry that full swing 
may be given to the inspiration due to that percep- 
tion. It is certain that Mr. Styffe is not the man; nor 
does it appear to us that he has for a moment realised the 
nature of the task which he set himself, or has made himself 
master of the writings of Fairbairn or Kirkcaldy. His 
style of experimenting and the character of his apparatus 
are each different from that which have been, or would be, 
adopted by an English engineer; and we think that the 
fact deprives Mr. Stytffe’s deductions of much of the value 
which they would possess had the writer been a little more 
dashing and practical, and — a suspicion less precise. 

As an experimentalist Mr. Sandberg beats Mr. Styffe hol- 

low. Wesympathise with the former when we find him 

testing wholerails while Mr. Styffe wascuttinglittle bits out 
of them and pulling them asunder. When Mr. Sandberg, the 
engineer, tells us that Mr. Styffe, the Director of the Royal 

Technological Institute at Stockholm, is all wrong on certain 

points, we unhesitatingly accept Mr. Sandberg as our guide, 

and relegate Mr. Styife to the congenial regions of German 
transcendentalism, and become sceptical as to the value of 

Mr. Styffe’s book. All this is very wrong and impious, we 

know, but faith is something beyond human control, and 

we think we shall have the great mass of British engineers 
on our side when we assert that we prefer the system of 
experimenting adopted by such men as Fairbairn or 

Kirkcaldy to that employed by Mr. Styffe. What the first 

was and is, our readers, no doubt, very well know. Mr. 

Styffe’s system we shall now proceed to explain, as far as 

can be done without crewing. But before doing so it 

will be well to state how Mr. Styffe came to investigate the 
strength of iron and steel at all. “ At the instance of the 
committee appointed by his Majesty the King of Sweden,” 

—runs the introduction—“for the purpose of examining 

railway plant of home manufacture, and of determining the 

fitness of Swedish iron for such materials (of which com- 
mittee the author was a member), a tolerably extensive 
series of experiments has been undertaken within the last 
few years for testing the elasticity, extensibility, and abso- 
lute strength of different varieties of iron and steel. These 
investigations were commenced by Professor Angstriém, but 
as he was compelled at an early period to abandon the task, 
they were continued for a while by Herr R. Thalén, of the 
University of Upsala, and by engineer Cronstrand ; but 
since the beginning of the year 1863 they have been conducted 
either under the author's immediate direction or by the 
author himself, with the assistance of engineers Cronstrand 
and P. Tindell. Under these circumstances the committee 
has requested the author to give a systematic account of the 
entire series of investigations on the subject.” Our readers 
now know all about how and why Mr. Styffe came to write 

a book on iron and steel, and without further digression 

we may proceed tothe consideration of his{method of working. 
The volume begins with a chapter headed “ Experiments 

on Tension at the Ordinary Temperature,” which contains 

a description of the testing machine. We do not know what 

Mr. Styffe’s style may be as displayed in the original, but 

we suspect it is anything but good; for his translator—who, 

though himself aSwede, writes clear idiomatic English, has 
failed to lift Mr. Styffe out of the slough of obscurity. From 
first to last the book is very hard ing, and the wretched 
lithographs with which it is illustrated scarcely help to 
make it more intelligible. When once the reader has 
mastered the details of the Loe bege ore it is seen to be 
simple enough, but as Mr. Styffe has described it, it consti- 
tutes a great puzzle. Having grappled with and disposed of 
this difficulty, it becomes at once a) nt that a more clumsy 
or imperfect device for testing the strength of bars could 
hardly have been employed. It bears about the same re- 
lation to Mr. Kirkealdy’s magnificent testing apparatus that 
a Dutch lu does to a Cunard steamer. veral pages 
indeed are filled with statements of the precise nature 
of the errors due to the faulty construction of the 
machiné, and to an elaborate mathematical investigation—in 
which sines and cosines are flung by handfuls at the 
reader’s head—of the amount of the errors introduced into 
the results and the proper corrections to be made. It is 

a fact vouched for by Mr. Styffe himself, that the instru- 

ment with which an elaborate series of Government ex- 

periments was to be conducted only worked well because 
two errors were made in its construction, one of which 
neutralised'the other! In Swedish science two wrongs make 

& its simplest elements, the machine 


into 
of two heavy oaken tables, like the bed of a 


lathe, on one end of which was secured the fulcrum of a 
lever, while the other carried a cylinder with a 
working within it, to one end of the rod of which the bar 
to be tested was secured, the other end of the bar being 
attached to the short arm of the before-mentioned lever. 
The bars were tried in of 6ft. The long end of 
the lever carried a scale-pan, into which the proper weight 
was put, and the force pump was then set in action, and 
water driven in behin e piston, until the weights 
were raised. The extension which took place was mea- 
sured by dropping a wooden rod fitted with microscopes at 
the ends, on to the bar under strain. Need we say that 
nothing more unlike any apparatus which an engineer 
would be likely to use in the present day could be found ? 
One fact alone is sufficient to condemn it. As the bars were 
of small section, and 6ft. long, they deflected in the middle 
by their own weight. Two pages and a-half are devoted 
to an elaborate investigation of the amount of error due to 
this deflection. To Englishmen this reads like a great joke; 
to the foreigner, with Ris peculiar style of thought, the in- 
vestigation will prove a real treat. Here is a source of 
error detected, and its consequence neutralised by the aid 
of mathematics. Truly delicious all this to a foreign palate. 
We should have made short work of the whole thing, and 
have neutralised the consequences of deflection, not by 
investigating them mathematically, but by the common- 
sense method of eliminating them altogether. We 
should have tested the bars vertically instead of hori- 
zontally. A strict analogy exists between the frame of 
mind in which Mr. Styfie corrected the errors in his test- 
ing machine, and that in which Sir, Isaac Newton ordered 
two holes to be cut in his study door—a big one for the 
cat, and a little one for the kitten. 


When we come to examine the results obtained with 
this apparatus we find that they are commensurate with 
the accuracy of the machine in some respects, and with 
that of the author—which is a very different thing—in 
others. According to his lights, Mr. Styffe is an admir- 
able experimentalist, and we should be very sorry to 
convey the idea to our readers that he has produced a 
worthless book. Many of his deductions and theories are 
interesting, and well worth further investigation. Thus 
the following statement, though not strictly novel, con- 
tains a truth which will be new to many of our readers: 
—*“TIfa bar is stretched several times in succession by a 
load sufficiently great to produce a permanent elongation, 
it is found that this load causes each time a new elongation, 
although its value—other things being alike—becomes 
each time less than at the previous experiment. Even a 
smaller load than that which the bar has previously sus- 
tained may occasion a permanent elongation, but if the 
former does not amount to 0°9 of the latter, the elongation 
rarely reaches 0'015 per cent., and for comparatively small 
loads becomes almost imperceptible ; provided, of ¢ourse, 
that the tension is exerted in both cases in the same 
manner.” Just when we felt most disposed to be 
pleased with our author, however, we came across 
the following passage:—‘ Of the different brands of 
English iron examined, only that from Low Moor was fit 
for smiths’ work”! This astounding assertion required 
investigation, so we turned to the page where Mr. Styffe 
particularises the irons tested, and found that from 
England Mr. Styffe obtained bars made at Low Moor, and 
rolled puddled bar from Bolckow and Vaughan. He also 
tested English bars made at Dudley, in Staffordshire, and 
purchased at Stockholm; and besides these, bars planed 
out of the head and stem of an English rail belonging to 
the Swedish State Railway. What can we think of the 
fact that Mr. Styffe found out of the lot only a single 
brand fit for smiths’ work? We fancy we have seen some 
jobs which might satisfy even Mr. Styffe’s critical eye 
made from Staffordshire bars. The statement is an unfor- 
tunate one, for it leads us to believe either that Mr. Styffe 
was prejudiced in favour of Swedish iron—in which case 
he is not fit for the work he had undertaken—that he 
did not understand what are the qualities which iron to 
be forged should possess; that he had been made 
the dupe of some unprincipled individual, who sold him 
iron which was not what it purported to be; or, finally, 
that he confounded crude puddled bar with finished iron. 
Select which hypothesis we will, the deduction is equally 
damaging to Mr. Styffe. We lean to the side of charity, 
and, freely forgiving Mr. Styffe for slandering English 
iron, hold that the words were penned without due con- 
sideration, and will be eliminated from the second edition 
of his work. 

We should extend this notice to an unreasonable length 
did we consider sertatim all the propositions laid down and 
all the theories propounded by Mr. Styffe. To more than one 
of these we shall have occasion to return in future impres- 
sions. Meanwhile we must pointout that many of the results 
obtained from actual experiments by Mr.Styfie are rendered 
comparatively valueless by the fact that the bars tested were, 
from lack of power in the apparatus to deal with large bars, 
little more than stout wire rods. “ All the bars were rolled 
out after welding to about four lines square, or 0°46 of an 
inch English.” We do not know to what the word 
“welding” refers if not to the heading required to 
secure the bars in the machine. How they could be rolled 
without rolling the heads off we are unable to say. The 
passage affords a fair example of that obscurity of style 
which so largely detracts from the value of the work. 

One feature in Mr. Styffe’s book few English engineers 
will regard with unmixed satisfation. Our author favours 
his readers with a totally new definition of the limit of 
elasticity. He very correctly states that “by the limit of 
elasticity is generally meant the least load by which a per- 
manent alteration of form is effected.” He, however, then 
goes on to say :—“ But the determination of this load de- 
pends entirely on the delicacy of the instruments used 
for its measurement. Moreover, we know that an ex- 
tended bar does not on removal of the stretching weight 
instantaneously resume its original length, but a so-called 
secondary action ensues—that is to say, the bar at first 
assumes a length different from its original dimen- 





sion, and returns d to its primitive length.” 
The latter paragraph is ently intended to convey the 
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author’s reasons for the adoption of a new definition of the 
limit of elasticity, and to us they are totally inconclusive. 
He shows that Wertheim amgerhy define the limit 
ot elasticity as weight which produced a 
manent elongation of 0°00005 of the original length. Bat 
nearly all Wertheim’s experiments were conducted with 
brass and glass. The definition is rejected by our author, 
who proposes instead a definition which it would not be 
fair to give without the arguments in its favour adduced 
by Mr. Styffe, which are too long to reproduce here. 

We shall conclude this notice with the abstract of results 
and deductions given at the end of the first section by Mr. 


Styfie. 
L The limit of elasticity, in the sense in which that expression 
is generally understood, or as it is defined by Wertheim and other 
observers, cannot serve as a guide to the determination of the 
different elastic qualities of metals, inasmuch as it does not admit 
of being determined with the requisite degree of accuracy. On 
the contrary, an easily determined measure of the limit at which 
any permanent elongation of practical value first occurs in iron and 

may be obtained if the limit of elasticity be defined, as in our 
new definition at p. 30. 

2. The amount of permanent elongation produced by stretching 
iron and steel is dependent not only on the chemical constitution 
of the material, the manipulation to which it, has been subjected, 
and the regularity of its section, but also on the method by which 
the traction is effected. These elongations generally increase 
more rapidly than the excess of the loads above those at the limit 
of elasticity; but it may be assumed that they are approximately 
proportional to this excess. 

3. The limit of elasticity, the absolute strength, and the extensi- 
bility, are, to a great extent, dependent in both iron and steel on 
the mechanical treatment to which the material has been sub- 
mitted, and on the temperature to which it has been exposed, either 
during working or subsequently. By cold-hammering, cold-roll- 
ing, and other forms of mechanical treatment applied at a low 
temperature, both the limit of elasticity and the absolute strength 
are increased, whilst by the same treatment the extensibility is 
= In these respects heating produces an opposite 
effect. 

4, When the proportion of carbon in iron or steel is increased, 
whilst other conditions remain the same, the limit of elasticity, as 
well as the absolute strength, is, to a certain extent, increased, but 
the extensibility, on the contrary, is diminished. The absolute 
strength, which in good soft iron may be estimated in round 
numbers at 48,034 1b., or 21°44 tons per square inch, seems to 
attain its maximum in steel containing about 1°2 per cent. of 
carbon, and is then in good cast steel or Bessemer steel about 
137,240 lb., or 61°26 tons per square inch. 

5. A small proportion of phosphorus in iron generally raises the 
limit of elasticity and the absolute strength, and therefore also the 
hardness of the metal, but at the same time it diminishes its exten- 
sibility, provided that the iron during its manufacture has been 
so much drawn out that on slow rupture it exhibits a fibrous 
fracture. By admixture, however, of slag (which always makes 
the iron unsound and difficult to be re-formed when heated, but 
which facilitates the development of a fibrous structure) an iron 
containing about 0°25 per cent. of phosphorus seems capable of 
acquiring nearly the same extensibility as an iron which contains 
only traces of phosphorus. The presence of slag also seems to 
oppose the tendency of the iron to become, when strongly heated, 
crystalline, and therefore cold-short. 

6. By heating and sudden cooling (hardening) the limit of elasti- 
city is raised whilst the extensibility is diminished not only in 
steel, but also in iron. The absolute strength likewise is increased 
by hardening if this be performed in a manner adapted to the 
quality of the material. Hardening in water without subsequent 
moderate heating (tempering) generally diminishes the strength of 
hard steel to a very considerable extent, whilst hardening in oil 
does not occasion this inconvenience, provided that the heat 
previous to hardening has not been too high. 

7. The elastic force which iron and steel develope on stretching 
is not always equally powerful in the same material, but is depen- 
dent on the manner in which the metal has been previously treated. 
Thus, by such mechanical operations as stretching, hammering, 
&c., the elasticity may be diminished, whilst by a moderate heat, 
or still better by a glowing heat, it may be increased. Moreover, 
it does not vary to any great extent for different kinds of steel, or 
for steel and good iron; but it generally decreases with the specific 
gravity. The measure of this force, or the modulus of elasticity, 
may be estimated in round numbers at 30,879,000 lb. per square 
inch for rolled or forged bars, having a specific gravity of about 
7°80, and containing only a trace of phosphorus; but for iron bars 
in which the material is very cold-short or contains a considerable 
eee of slag, it is only about 27,458,000 lb, per square inch. 

mn the contrary, in Bessemer iron with a specific gravity of 7°88, 
the modulus of elasticity may rise to about 34,310,000 Ib. per 
square inch. 

In a succeeding notice we shall refer at length to 
the very elaborate experiments undertaken by our author 
to determine the effect produced on the strength of iron 
by very low temperatures; a most important subject, 
which, until Mr. Styffe took it up, has received compara- 
tively little attention. 





Street's Indian and Colonial Mercantile Directory for 1869. 
London: G. Street, Cornhill, and Street Brothers, Serle- 
street, W.C. 

THE energy and business capabilities of the Messrs. Street 
are, we doubt not, well known; and we are not surprised, 
therefore, to find in the volume before us a very satis- 
faetory specimen of directorial compilation. Besides giving 
us a complete list of the bankers, merchants, &c., of the 
various places comprised in the directory, the publishers 
have 2 poe y to these lists a variety of information, 
statistical and otherwise, concerning the places to which 
the lists refer. Take, for instance, Calcutta. In the first 
place, we have a return of the population, then full par- 
ticulars of the means of travelling there, with the cost, 
particulars of the coinage, weights, and measures. Then 
comes the list of consuls and banks, and finally a classified 
list of all the professions and trades. Under the head 
“India” is comprised much valuable information respecting 
the principal products, trade returns, customs’ tariff, steam 
communication, &c. The want of such a directory was 
much felt prior to the publication of the one in question, 
which seems to us to supply the deficiency in a very satis- 
factory manner. 





ENGINEER FOR CaLcurta.—The appointment of Assistant-Engi- 
neer to the municipality of Caleutta has been given to Mr. Thos. 
W. Gardner, C.E. We understand that Mr. was some 

o a pupil of Mr. J. W. Bazalgette, of the Metropolitan 
Board Works, and that he has been recent engaged in assisting 
to carry out the drainage works at Odessa.— Builder, 

Havre EXxuIsiTion ALS.—We are requested to state that 
the diplomes d’honneur, gold and other medals, and certificates of 
honourable mention awarded to British exhibitors by the interna- 
tio nal at the Havre Maritime Exhibition, can now be obtained 


on to Memrs. J. M. Jolinaon and Sons, of 
Holl the Commissioners for the United Ki 





ZINC SHEATHING FOR SHIPS. 

THERE is no more important practical question than that of 
the ion of the bottom of an iron 4 from corrosion and 
fouling. The corrosion difficulty has, indeed, been tolerably well 
overcome, but that of fouling has always been the weakness and 
opprobrium of iron shipbuilders, and the one defect which still 
prolongs the existence of the race of wooden ships. The com- 
posite ship, coppered, and the iron ship, sheathed with two 
thicknesses of wood and cop) both represent unsatisfactory 
attempts to grapple with the difficulty. For many years zinc 
has been looked to as promising to solve the problem. Various 
and ingenious plans have been proposed for constructing the iron 
| in such a manner as that the sheets of zinc could be securely 
and easily attached. Private shipbuilding firms have been espe- 
cially invited by the Admiralty to investigate the matter and 
propose their lied, but hitherto no really satisfactory experi- 
ment of an iron ship zinked as been made. Either the ship has 
been completely sheathed with wood or the sheets of zinc have 
been directly attached to the iron, and the fastenings have proved 


insecure. 
Mr. Bell, of the Thames Ironworks, read a paper on this sub- 
ject before the Institution of Naval Architects, which we briefly 
reported in our last impression. Mr. Bell’s plan consists in 
building the ship on the ordinary plan with longitudinal lap- 
joints, and interposing between the laps, before riveting, a band 
of iron the breadth of the lap. The relief of the outside plate 
is thus raised, and the hollow is increased to such an extent as to 
give a thickness of wood sufficient to hold securely the fastenings 
of the zinc ; for itis the difficulty of securing the zinc on the hull 
which has hitherto retarded the practical application of the 
metal. An alternative method pro by Mr. Bell is to have all 
the plates home to the frames with flush edges, and to rivet these 
together by an outside longitudinal butt strap increased beyond 
the ordinary proportionate thickness due to the strength neces- 
sary for the connection of the plate to that required for giving 
the relief required for a wood-filling sufficiently strong, as in the 
previous arrangement. The cut shows both arrangements. 
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Mr. Bell estimates the expense of adopting his plan at less than 





£1 per ton. The question is, therefore, practically put to the 
commercial shipowner as well as to Government—lIs it worth 
your while to incur the cost for the advantage which a zinked 
bottom will give over the ordinary iron one? Most shipowners 
will think the bottom of a wooden ship, zinked under almost any 
system, is better than the painted bottom of an iron ship. At 
least, such is our experience. A zinc bottom will certainly keep 
clean longer ; will economise docking, by reducing the cost and 
time required for that operation, and it will save fuel. Mr. Bell 
contends, however, that on his plan an iron ship is placed in 
more advantageous conditions for receiving the zinc than a 
wooden one, inasmuch as the contact with the iron will produce 
galvanic action, will encourage the exfoliation of the zinc, and 
therefore give a cleaner bottom. This view is, no doubt, correct 
in the main ; in fact, it may be found necessary to take precau- 
tions to prevent the zinc from dissolving too rapidly. Mr. Bell, in 
his paper, spoke of the “elasticity of his plan,” which certainly 
gives the power of leaving the surface of the ship with just as 
much proportion of surface of wood and iron as may be the best 
required to ensure the proper rate of exfoliation. And this is at- 
tained, too, with any thickness of wood which may be found 
necessary to hold on the plates. One objection has occurred to 
us which applies to this plan, and that is, that the sheets of zinc, 
nailed over an outside plate 3ft. broad, would not be secure. Mr. 
Bell states that there is no necessity for this breadth, which can 
be reduced to 24in., or even less, without any serious drawback. 
In fact, it would be better, in many respects, if the plates of an 
iron ship were made longer and narrower than they usually are, 
a point on which many shipbuilders will fail to agree with him. 

Mr. Bell’s propositions deserve the serious consideration of 
our shipowners as well as that of the Government. Mr. Bell 
has made out a strong case for the trial by the Admiralty of his 
proposed method of zinking ships. We say but little on this 
point, as we have reason to believe that a trial will be made. 
Aiter building five ships to try the experiment of coppering, it 
would be difficult to refuse to build one to try the zinc, the more 
so when it is shown that the ship could be coppered afterwards 
should the experiment fail. The new ships to be built by Mr. 
Childers are to carry nearly double the quantity of coal for which 
our ironclads have hitherto been designed. it would be sheer 
folly to do this and at the same time to neglect a simple method 
of making the coal effective by securing, as far as possible, a 
clean bottom. 

We need not here stay to discuss the relative merits of 
copper and zinc. We admit all the advantages of copper, but 
we cannot overlook its cost, its difficulties, and the damage to 
the ship which its use involves. If an iron ship is to have a 
metallic sheathing, its galvanic relation to the iron must un- 
questionably be protective, and not destructive. We know that 
zinc possesses this property, and that it is a good material if 
once securely fastened on to the ship. It is, of course, possible 
that some other combination of metals may be found to act even 
better than this ; if so, so much the better, the ship is ready to 
receive it. But inthe meantime, it appears to us that a step has 
been taken in the right direction by Mr. Bell, and one which 
we hope soon to see practically worked out. 





ENGINEERING ON THE CONTINENT. 
(From a Correspondent. ) 

Tue annual meetings of the French Scientific Association were 
held at Paris the Ist and 2nd of April, in the great hall of the 
Imperial Observatory. After the reading of a report on the 
meteorological observations collected during the year, the meeting 
unanimously agreed to a hearty vote of thanks to the Royal British 
Admiralty, who has sent to the Association a great many meteoro- 
logical observations, Several lectures were subsequently delivered 
on different matters; the most interesting was delivered by M. Wolff, 
“On the New Writing Telegraph of M. Meyer.” A first system of 
writing telegraph was invented some years ago by M. Casselli, 
an I priest, and it is now working currently between Paris 
and Lyons; there are, however, many difficulties to be dealt with 
in the use of ph ery The printing is obtained by a chemical 

uced 


ition ina paper by the ic current ; 
when paper is too dry or. wet the tracing obtained is in- 
complete or dirty. Besides that, it is not possible to send by 





e paper is by this ina 
cylinder revolves by a clockwork, this 
parallel to the axis of the cylinder, tracing thus a black line on the 

. After the cylinder has perfected a complete turn, the 
paper moves transversely a small distance, a second line is 
traced on the paper, and so on. Were the paper kept in constant 
contact with the cylinder, all the surface of the paper would 
become black throughout, but the paper being for a moment raised 
out of the reach of the edge, there will be no tracing on the paper. 
This lifting of the paper is produced by an electro-magnet in con- 
nection with the line, and as long as the current passes, there is no 

tracin; ty eae ~ > of et a produces a dot or a 
transv ine on the paper. is is the receiving apparatus ; 
let us see how the telegram is sent from the other end of the line. 
It is written, as in the Casselli’s system, with an insulating ink on 
a metallic paper; this paper surrounds a cylinder connected with the 
battery, and revolving with the same speed as the other cylinder 
above referred to. A metallic fixed needle touching the surface of 
the cylinder, and connected with the wire of the line, is moved 
transversely a small quantity after each turn of the cylinder, 
and touches gradually all the parts of the cylinder. When this 
needle meets with the ink the current is stopped, and a dot is 
produced on the paper at the other end of the line. Should both 
cylinders revolve with the same speed, the series of dots thus 
received will be the exact reproduction of the original handwriting; 
but a small difference of speed causes no great inconvenience, except 
a little inclination of the writing. The tracing is much cleaner 
than in the Casselli’s system. Moreover, it is possible to receive 
the telegram on a metallic paper, and with an insulating ink, and 
that is the greatest improvement. The telegram being thus 
received, it is very easy to send it again to a more distant station, 
and so on at any distance. Besides that, the system admits an 
exceedingly quick working, which will enable the Government to 
greatly reduce the present tax; this is indeed worth one shilling 
per square inch. It is probable that this system will sooner or 
later be substituted to any other telegraphic system, and remove 
all possibility of blunders by the clerks of telegraph. For the 
moment it is only to be extended to some lines besides the Paris 
and Lyons line, where it will be substituted for the Casselli’s 
system. 

Matter this lecture, M. Leverrier, President of the Scientific Asso- 
ciation, made known to the meeting that the committee had 
resolved to present to M. Meyer, the inventor, a gold medal. This 
gentleman, who seems to be very young, was present at the 
meeting and came to receive this medal from the president with 
unanimous cheers of the assembly. Aftersome other lectures, the 
meeting was closed by a reproduction of the fine experiments of 
Dr. Tyndall on light. 

An important girder bridge has been recently erected by M. 
Larnier, a Lyons contractor, across the Guadalarce river, on the 
high road from Cadiz to Malaga. The metallic work of this 
bridge, 400ft. long, is divided into three spans, and supported by 
masonry piers. This ironwork consists of two lattice girders, 11ft. 
high, and 17ft. distant from each other. The footways are outside 
the girders and supported by iron brackets; the road is supported 
by cross girders, distant about 5ft., and set to the middle of the 
height of the main girders, the top of these girders being thus pro- 
jecting between the road and the footways. .Such a system would 
be very bad in a town, but it is quite sufficient with so little 
traffic as that of a Spanish road, and it admits of a great reduction 
in the size and weight of the cross girders. The floor is made with 
semicircular rolled iron bars, Sin. diameter, and jin thick, set 
close by each other above the cross girders and parallel to the length 
of the bridge. This floor is directly loaded with the metalling of 
the road. This system, greatly reducing the dead weight of the 
bridge, is much cheaper than the more frequently used system of 
brick arches supported by the cross girders, It is also cheaper 
than the buckled iron plates, because the rolled iron bars reyuire 
no workmanship whatever, and are laid upon the cross girders just 
as they aresupplied by the rolling mills. The total weight of ironwork 
in this bridge is only about 200 tons. It has been built by the 
side of the river and set in place by rolling over cast iron rollers 
laid on the piers and abutments, and also on some temporary timber 
piers, which would not have been necessary with stronger lattice 
bars in the girders. The bridge was tested with a load of 100 1b. 
per square foot, and the deflection was only y;in., without perma- 
nent deflection after the removing of the load. The price of this 
bridge was £17 19s, per ton, exciusive of the fixing and convey- 
ance; it is a very high one, and must have been very profitable to 
to the contractor. 

An accident happened recently in a station of a single line branch 
of the Southern Railway. A goods train was shunted in a siding 
which, in spite of the Government regulations, was connected to 
the main line by facing points without any switch indicator. The 
switches being left in a bad position, a passenger train ran intd 
the siding, and in the shock with the goods train some travellers 
were injured. 

The city of Toulouse has received tenders for the supply of about 
2000 tong, of cast iron pipes; there have been eight competitors, 
and the contract, including the laying and maintenance of the 
pipes during ten years, was granted to the Terrenoire Ironworks 
Company. The price of the tender for the supply of pipes only 
has been £6 4s. 8d. per ton; but it must be remarked that this 
price includes the conveyance of the pipes from the foundry to 
Toulouse, which is worth about 4s. per ton. 

The following is the yearly supply of iron rails to the French 
railway companies for the extension and maintenance of their lines 
from 1860 to 1868:—1860, 86,116 tons; 1861, 151,138 tons; 1862, 
244,219 tons; 1863, 195,942 tons; 1864, 160,808 tons; 1865, 149,727 
tons; 1866, 124,112 tons; 1867, 138,542 tons; 1868, 122,890 tons. 
The importation of foreign rails is quite trifling now. 








THE total production and imports of pig and castings in France 
last year are officially returned at 1,396,131 tons, as compared 
with 1,367,168 tons in 1867; the home consumption of last year 
was 1,365,695 tons as compared with 1,345,893 tons in 1867, 

RvssiAN SHEET IRON.—We learn that a new company has just 
commenced the manufacture of this article at Brooklyn, N.Y., 
with every prospect of success. The peculiar colour and polish of 
Russian iron is said to be due to the method of carbonisation and 
thorough hammering. No country has yet been able fully to com- 
pete with Muscovy, on account of the greater cheapness there of 
unskilled labour; but some of our Yankees think they can do the 
work here for less money by substituting steam for human muscle, 
At any rate the attempt is now being made. At the works in 
Brooklyn an engine of 20U0-horse power drives an automatic steam 
hammer weighing seven tons. The rolled sheet iron is greased and 
arranged in packages of thirty or more sheets. Each sheet is about 
2hft. wide and 7ft long. ‘The packs are then run into an oven and 
exposed to heat until the surface has attained the proper degree 
of oxidisation. The packs are then transferred to the hammer, all 
the sheets in the pack being hammered at once. The anvil is mov- 
able, and the workmen change the position of the pack at each 
stroke of the hammer, so that every portion of the iron will be 
acted upon. We are informed that Russian iron of excellent quality 
is being passed at these works, and that the company has large 
orders in advance. he machinery is ¥rom designs by Mr. Morris. 
The steam boiler is rather novel in construction. It consists of 
a circular water drum, and corresponding steam drum, placed 
one above the other, and connected by a large number of small 
pipes arranged spirally. The fire acts upon these spiral pipes, 
and the boiler is said to generate steam with economy. The con- 
struction of the boiler is cheap and simple, —Scientyic American, 
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ON THE THEORY OF BOILING IN CONNECTION 
WITH SOME PROCESSES IN THE USEFUL 
ARTS. 

By CHARLES TOMLINSON, EsqQ., F.R.S., F.C.8.* 

In some of the old colliery engines of Scotland, when the steam 
becomes slack, and there is no time for cleaning out the boiler, the 
enginemen are accustomed to throw into it about a bushel of the 
radicles of barley, produced during the malting, and separated in 
cleaning the malt, The effect of these radicles (or comings, as the 
men call them) becomes immediately apparent on again raising the 
steam, for not only is there an abundant supply for producing the 
full working speed of the engine, but an excess going to waste at 
the safety-valve. This singular effect will continue during several 
days. 

Let us take another example from Scotch practice. In the dis- 
tillation of ardent spirits on a large scale it is customary, when 
converting the wash into what are called “‘low wines,” to throw a 
lump of soap into the still every time it is charged. This has the 
effect not only of causing the steam to rise more quietly, but the 
vapour is more free from the residual matter of the process, 

Our third example is from the sugar boilers, It is customary to 
throw a lump of butter into the ee for the purpose of 

reventing that irregular boiling which displays itself in furious 
| aatrn separated by apparently almost passive intervals, A gen- 
tleman, within the last year or so, has been insisting on the 
superior advantages of solid paraffin over butter in producing 
regular boiling. 

Fourth example.—Dr. Bostock published many years ago an 
account of some experiments, which excited considerable surprise. 
Ether (sp. gr. 0°755), in a glass matrass over a spirit-lamp, boiled 
at 112 deg. Fah.; but in a test-tube put into hot water it did not 
boil under 150 deg., and on one occasion 175 deg. When some 
bits of cedar wood were put into the ether, it boiled at 110 deg.: 
the wood became covered with bubbles until it got soaked and 
sank. Bits of quill, feather, wire, pounded glass, &c., also lowered 
the boiling point considerably. Such bodies also renewed ebulli- 
tion after the liquid had ceased to boil. Plunging a thermometer 
into the ether produced boiling many degrees below the point at 
which ebullition took place without the thermometer. The effect 
soon ceased; but by alternately plunging the thermometer into the 
ether and removing it into the air, the bubbles were renewed at 
each immersion. The various bodies used in these experiments 
are said to act by carrying down air into the ether, and as soon as 
the air is discharged they cease to act. 

Fifth example.—Professor Oersted noticed that if a metallic 
wire be suspended in a boiling liquid it instantly becomes covered 
with bubbles of vapour. To show the application of this fact, 
10 lb. of brass wire one-fifth of a line in diameter were put into a 
still containing ten pints of brandy; seven pints came over at a 
heat which, in the absence of the wire, would have sent over only 
four. 

Sixth example.—It is well known in the laboratory that in dis- 
tilling ether, alcohol, and similar liquids in glass vessels, the 
vapour is given off with difficulty. At one moment the liquid does 
not boil at all; at another it bursts into a mass of vapour and 
liquid, which fills the vessel, and occasions such a bumping of the 
retort as to endanger its safety. and indeed sometimes to break it. 
The vapour forms, in fact, with a sort of dull explosion, which is 
very marked in distilling sulphuric acid. These bumpings are 
called soubresauts by the French. They are mitigated, if not pre- 
vented, by introducing into the retort some solid matter not acted 
on by the liquid. It is recommended to use sharp, or angular, or 
rough pieces of metal, glass, &c., the points being, it is supposed, 
favourable to the generation of steam. Silver, platinum, or copper 
in the form of foil or wire or filings; or bits of cork or cartridge 
paper are recommended by Dr. Faraday as ‘‘promoters of vapori- 
sation.” He gives acaution against introducing into the retort any 
one of these substances whilst the fluid is hot, or “‘it is probable 
that the consequent burst of vapour would be so instantaneous and 
strong as to do more harm than the bumping itself. The safer 
method is to remove the source of heat fora t, then, ing 
the tubulature, to introduce a platina wire, Jetting it touch only 
the surface of the fluid at first, and introducing more of it as the 
ebullition occasioned by it ceases. When that is over, the wire 
should be withdrawn, and the cork, the platina, or whatever, 
according to the nature of the fluid within, has been selected, be 
introduced, the stopper closed, heat applied, and the distillation 
proceeded with.” 

It will be seen from the foregoing examples that the three king- 
doms of nature furnish these promoters of vaporisation, or nuclet, 
as we may call them, from the Latin word nucleus, *‘ a kernel,” or, 
as Dr. Johnson defines it, “‘anything about which matter is 
gathered or conglobated.” 

Now, the vapour of liquids, at or near the boiling point, gathers 
about these nuclei; it is our business to-night to inquire why? 
That question being answered, we may be able to define the condi- 
tions under which nuclei should be selected. 

On extending our knowledge of the action of nuclei, we find that 
they act in liberating gases from solution, as when a bit of cork 
falls into soda-water, or a fragment of bread into a glass of cham- 

ne, the cork and the bread are instantly covered with gas 

Bubbles, and effervescence sets in from each solid nucleus as from 

a centre. 

In the crystallisation of sugar-candy and many saline solutions 
strings are stretched across or along the crystallising vessel. The 
oa act as nuclei, the crystals forming with facility upon 
them. 

Now, what is the constitution of a saline solution? We suspend 
a lump, say of sulphate of copper or blue vitriol, in water, and 
watch the process, There immediutely pours down from the solid 
a dense syrupy looking fluid (very different in appearance from the 
water), and this saccharine-like fluid accumulates, provided there 
be sufficient salt, until the whole of the water is of that consistence. 
The solid has lost its character as a solid, that is, it has lost its 
cohesion —its molecules no longer obey the attraction of cohesion. 
The adhesion of the liquid has overcome the cohesion of the solid, 
and we have got a solution, that is, the solid is converted into a 
liquid. But this adhesive force exercised by the liquid has its 
limits; it soon begins visibly to decline, it slackens, it comes to an 
end, and there is still a portion of the crystalline mass undissolved. 
In other words, the adhesive force of the liquid for that particular 
solid, at the temperature at which the experiment is performed, 
is satisfied —the liquid is saturated, and the solution is said to 
be a saturated solution. Lower the temperature: the adhesive 
force of the solvent is diminished, and salt will be deposited. 
Raise the temperature; the adhesive force of the solvent be- 
comes increased, and more salt will be dissolved. Now, suppose 
we keep the water — say 100 parts by weight of water, and 
we gradually throw in 209 parts by weight of common potash alum, 
the water dissolve the whole of it, and if the solution be set 
aside to cool, the greater part of the alum will gradually crystal- 
lise out. But let us now prepare the hot solution in such a way 
and under such conditions as to exclude a nucleus, and in the case 
of aqueous solutions we can do so by making everything we use 

chemically clean; that is, we use a perfectly clean vessel, clean 

water, and clean alum, and as soon as we have dissolved the 209 

parts of salt, boil up the solution, cover over the vessel with a 

watch glass, or plug it with cotton wool, and we get this unex- 

pected result; the solution in cooling does not deposit any of its 

salt as it did before, when no pains were taken to exclude a 

nucleus. The solution wilt now cool down to the temperature of 

the air, when, holding as jit does, a uantity of salt than it 
can take up at that reduced temperature, the solution is said to be 


* Paper read before the Society of Arts, April 7th, Mr. W, B. Adams in the 
{ “Chemical Manipulation,” 1630, p. 200, 














That is, 100 parts of water at 212 will take up about 357. 
parts of salty a 140 deg., Ba he ~ 1 Banik 
and a 


boiling solution, containing 209 

peng ne cen foe ga water without an 

from solution; that is 

more salt in soluti n than it could take up at that reduced mper- 

ature. I have several of these highly supersaturated solutions on the 

table. They are a and can be shaken about without 
y dot 





crystallising. ey continue thus to maintain their liquid 
state ? My answer is because there is no nucleus to start the action. 
I take out the cotton wool from this flask, and the solution in- 
stantly becomes solid, with considerable elevation of temperature. 
I touch this solution with a glassrod, ora bit of wire, and it im- 
mediately solidifies. 

This, you see, brings us back to the action of nuclei. I can show 
the action of a nucleus better by means of a supersaturated gaseous 
solution, such as soda water, seltzer water, or champagne. You 
are aware that cold water will take up or dissolve its own volume 
of carbonic acid, and this also is a case of adhesion leading to 
change of state; the adhesion of the water does not, as in the 
former case, overcome cohesion; it rather overcomes repulsion ; it 
converts by its adhesive force a highly elastic gas into a liquid. In 
this bottle of soda water we have one volume of carbonic anhy- 
dride dissolved in one volume of water, while a second volume of 
the gas has been forced into the water by machinery, and is now 
retained by the pressure of the cork. We may call this a super- 
saturated solution of carbonic anhydride in water. I pour some 
of this soda water into a test tube of glass, and we have the usual 
effervescence and escape of gas, and also a multitude of gas bubbles 
clinging to the sides of the glass. Now o I can renew the 
effervescence ot gane by putting in a solid, such as a strip of 
paper, a glass rod, my finger, a cedar pencil, iron filings, &c. 
nucleus, animal, vegetable, or mineral, put into the soda water wi 
produce a separation of gas. In other words, there is a stronger 
adhesion between thegas and the nucleus than between the gas and 
the water. 

Now, let us go over precisely the same ground, with this single 
variation in the apparatus, namely, that we de-nucleise it, so to 
speak, which we can generally do when dealing with aqueous solu- 
tions, by making it chemically clean. I pour soda-water into a 
clean test-glass ; there is effervescence as before, but there are no 
bubbles adhering to the glass. I put in a glass rod made similarly 
clean ; there is no escape of gas ; clean iron filings produce no effer- 
vescence. I insert the other, or unclean, half of the glass rod into 
the solution, and there is an abundant liberation of gas ; I throw 
in unclean iron filings and we get a noisy boiling effervescence. 

What is the reason for this? Why should an Na wasn Snape rod 
act as a nucleus in liberating gas, and when made chemically clean 
refuse to act? We are still ing with a case of esion ; the 
gas adheres to the unclean rod in preference to the water ; but in 
the case of the clean rod, the solution adheres to it as a whole ; 
that is, there is at least as strong an adhesion between water and 
a chemically clean surface as there is between water and the dis- 
solved gas ; the solution adheres to the clean glass rod as a whole, 
and hence there is noseparation of gas. 

But why all this? Why should this difference in adhesive force 
be manifested in one case and not in the other? What do you mean 
by an unclean surface? These are perfectly fair questions, and I 
will answer the last first. 

By an unclean surface, as used with reference to aqueous solu- 
tions, I mean a surface that is contaminated, ever so slightly, with 
oily, greasy, or fatty matter ; and to this sort of matter water ad- 
heres with much less force than gas or salt does. Now this kind 
of matter is everywhere present. Everything that we touch is 
contaminated with an organic film more or less greasy ; the very 
act of touching it makes it so; everything that is exposed to the 
products of respiration, to the air, to the dust of the room, is 
coated with such a film, A glass washed in water and wiped with a 
so-called clean cloth has an irregular coating of greasy matter to 
which water adheres with less force than gas does, and hence, in 
such a glass, soda-water gives off its gas to the sides, and this gas 
clings to it in the form of bubbles. Make the glass and then 
the water adheres to the sides with as much force as the gas which 
it holds in solution, and there is no separation of gas. So also the 
dust of the room is a powerful nucleus ; collect it, wash it in a 
caustic alkaline solution, and it is no longer a nucleus ; it will not 
separate gas, or salt, or steam from solution, 

( To be continued. ) 





Tue 25-ton 600-pounder 12-in. muzzle-loading rifled guns for the 
turrets of the ironclad ship Monarch, 7, 1100-horse ,power, Capt. 
J. E. Commerell, C.B., V.C., fitting at Chatham for commission, 
are being fitted in the factory at the dockyard with Capt. Scott’s 
compound pivoting iron carriages, previously to being placed in the 
Monarch’s turrets. 

Tue DUROMETER.—An instrument for testing the hardness of 
metals, by drilling, has been invented, says the Builder, by M. 
Behrens, an engineer of Tarbes, in France. It is said that it has 
been thoroughly tried, and that many French contracts for rails 
now contain a condition that they are to be tested by this apparatus. 
It consists of an upright cast-iron standard bolted down upon a 


bedplate, and provided with a table for su ing the rail or 
other article to be tested. The spindle of the tool is 
capable of being raised and lowered in its bearings by turning a 
handle for that purpose, and the drill is held down to its mark by 
a weight fitted to the upper end of the spindle. Its rotary 
motion is derived, h a pair of mitre w from a driving 
shaft carrying the usual fast and loose pulleys. shaft has a 


worm upon it which moves a train of mechanism, in connection 
with a signal gong, for the of indicating the number of 
revolutions made by the drill. The ———, is a 
pact. Its use by French manufacturers has led toa gradual 

in the hardness of the rails they produce. 

CREUSOT AND ITs CoaL Minzs.—The establishments of Oreusot 
and Essen, are, beyond doubt, two of the principal centres of 
mechanical industrial manufacture hout the whole Con- 
tinent. It is not too much to assert that coai 
<—. i es 
and consequently the: 

of the proprietor 

a point of the greatest im nce. In the last year’s volume of 
Tue ENGINEER, we gave afull and illustrated description of the well- 
known works at Creusot, and we find that recently the proprietors 
have added to their already eatensive pessentons by Se yarshase 
of large coal mines = Se ag ge their —— ad 

respectively at Decize, province vre, 

and at Monchanin. The latter is almost close to while 

the former is somewhat more remotely situated. A double fit 

will result from this acquisition, The proprietors of the es' ° 
enabled to 


pone bap a pene command » sealy sae abundant 
supply operations, newly purchased 
po at ti dae moeata 








Apart, 16, 1869. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Detes of Provisional Protection for Six Months. 

3840. WILLIAM HENRY LENNOX, Hampstead-road, London, and JOHN 

WILLIAM PBABMAN and WILLIAM JAMES PEARMAN, treet, on, 

“Improvements in the apparatus used in the production of surfaces for 

x music,”—17th December, 1868. 

635. FREDERICK NEWTON G West Strand, London, and HERBERT 

juare, London, “Improvements in the manufacture 

the construction of ph 

les, masts, and{spars, steam tubes, ‘and similar purposes.”—2nd March, 
Manchester, “‘A new mode of and 


4 = JOSEPH a AGNELLET, + 

UBOIS, mprovements e manufacture 
pulp suitable for paper.”—17th March, 1869. 

821. THOMAS MARTIN, Seafield House, Formby, Lancashire, ‘‘ Improvements 
in the means for ammunition and other objects to troops under 
action, and in cars or vehicles employed for that also improve- 
ments in such ammunition and in the mode of pac! the same.” 

823. JOHN CARTER RAMSDEN, Bradford, Yorkshire, “Improvements in 
looms for weaving.” 

825. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘Improvements 
in fire-arms and ordnance, and in cartridges to be used therewith, which 
cartridges are also applicable to other fire-arms, to the exploding of 
destructive of warfare, and for use in mines.”—A communication 
from Charles Cousin, Paris. 

829, SAMUEL HAYORAFT, Birmingham, and ALFRED HAYORAFT and SYDNEY 
HAYORAFT, Stroud, Gloucestershire, ‘‘ Improvements in stationary, loco- 
motive, and marine steam - 

831. WILLIAM THOMAS SUGG, Vincent Works, Vincent-street, Westminster, 
“Improvements in gas burners, and in the method of constructing and 
manufacturing the same.” 

833. JOSIAH RITCHIE, Leicester-street, Leicester-square, Westminster, ‘‘ Im- 
provements in fly-wheels and other constructions, rendering the same heavy 
or light, as may be required.” — 18th March, 1869. 

835. EDWARD AUGUSTUS INGLEFIELD, Grove End-road, St. John’s Wood, 
London, ge Improvements in steering apparatus worked by hydrostatic 


pressure. 

837. FRANCIS WILLIAM Fox, Atlas Ironworks, near Bristol, Gloucestershire, 
“Improvements in locomotive engines and carriages for railways.” 

839. CHRISTOPHER GEORGE BONEHILL, Birmingham, ‘‘Improvements in 
breech-loading fire-arms.” 

841, EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ Improvements 
in weighing scales."—A communication from Peter Falardo, Danbury, 
Fairfield, Connecticut, U.S. 

843. ALFXED VINCENT NEWTON, -lane, London, ‘‘ Improvements in 
obtaining motive power for sewing and other machines.”—A communica- 
—_ from Jacob Zuckermann, San Francisco, California, U.S.—19¢h March, 





-—— SS 
supersaturated. Now according to Poggiale’s table, 100 parts of 
water at 

Cc. Fah. Parts, 
100 deg. or 212 deg. will take upof crystallised potash alum 357°48 
yy 194 ” ” 209°31 
80 » 176 ” a 134°47 
70 », 158 ” ” 90°6 
60 + 140 ” ” 66°65 
50 », 122 ” ” 4411 
40 »” 104 ” ” 
30 » 86 ” ” 22°01 
20 ” 68 ” ” 15 13 
10 ” 50 ” ” 9°52 
0 » 32 ” ” 390 


787. EDWARD SANDS, 
ucin, 


847. JOHN HAMILTON and ROBERT PATERSON, Glasgow, Lanarkshire, N.B., 
“« Improvements in a) for containing, » preserving, cooling, 
withdrawing, and conveying fermentable and aerated beverages.” 

853. JOHN VINCENT ROBINSON, Dublin, Ireland, ‘‘ Improvements in the pro- 
duction of negatives applicable for photographic printing, and for obtaining 
raised ting surfaces.” 

855. JOHN Kay, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the mouth- 
piece of wind instruments.” 

857, HENRY EDWARD NEWTON, Chancery-lane, London, “‘ Improvements in 
motive-power engines.”—-A communication from Joseph Edwin Culver, 
Hudson, New Jersey, U.S.—20th March, 1869. 

859. WILLIAM RosertT Lake, Southamp 
London, ‘‘ An improved hay-tedding hine.”—A 
Lyman Hall Tasker, Boston, Massachusetts, U.S. 

861. JoHN LoapER, Upper Clifton-street, Worship-square, London, “ Im- 
provements in means or apparatus for injecting water into steam boilers.” 

865. WESLEY CROSSLEY and JOHN WALKER SWITHENBANK, Bradford, 
Yorkshire, ‘‘ Improvements in shuttles.” 

867. HENKIETTA VANSITTART, Richmond, Surrey, ‘‘Improvements in the 
construction of screw — 

873. JAMES EZeKIEL EMERSON, Southampton-building 

ondon, ‘‘ Improvements in rocking and reclining chairs.” 

875. ALEXANDER CLARK, Chancery-lane, London, ‘“‘ Improvements in ma- 
chinery for rubbing and mixing paints, chemicals, fertilisers, and other 
substances.”—A communication from Robert Poole, Baltimore, Maryland, 
U.S.—22nd March, 1869. 

877. ROBERT GREGSON, Wigan, L hire, “ Imp 
struction of fire-bars to be employed in furnaces.” 
879. CHARLES LONGFIELD, Lancaster-street, Birmingham, ‘Improvements 

in cramps for flooring boards and other purposes.” 

881. Louis ASH ISRAEL, Crescent, Minories, London, ‘‘ Improvements in 
~ B mode of and machinery or apparatus for manufacturing sulphuric 
acid,” 

887. FRANCOIS DE BOWENS, Philadelphia, Pennsylvania, U.S., ‘‘ Improve- 
ments in machinery for making match splints and other similar articles.” — 
23rd March, 1869. 


hnildi 





Chancery-lane, 
ication from 








Chancery-lane, 





its in the con- 


888. MATTHEW FONTAINE MAuRY, Upper Gloucester-place, Dorset-square, 
London, ‘‘ The heating of railway all other carriages, steamers, vessels, 
public and private apartments, or buildings, by means or electricity.”—A 
communication from W. Leigh Burton, Richmond, Virginia, U.S. 

889. JOHN BARRACLOUGH FELL, Spark Bridge, near Newton-in-Cartmel, 
Lancashire, ‘‘ Improvements in or applicable to locomotive engines, car- 
riages, and permanent way, adapted more particularly for railways having 
stee} inclines, but which may be used upon railways of ordinary 


890. ROBERT WILLIAM PAGE, South Molton-street, Oxford-street, London, 
“Impr in the construction of garden and fire engines for pumping 
and forcing water.” 


892. CHARLES MODERMOTT, Tunnel Hotel, Edge-hill, Liverpool, ‘An 
improved _ for applying combined eyelets and paper fasteners and the 
ordinary shoe eyelets.” 

895. JOSEPH NEVILL, Abergavenny, Monmouthshire, ‘Improved means of 
and apparatus for securing window sashes and blinds, in rendering the 
sashes weather-tight, and in removing the strain from the lines when the 
sashes are c A 

896. WILLIAM EDWARD NewTon, Chancery-lane, London, ‘‘ Improvements 
in the mechanism for workin heavy s or ordnance.”—A communica- 
tion from James Buchanan s, St. Louis, Missouri, U.S. 

897. ALFRED CLAYTON, Southampton, and JOHN RILEY, Birmifigham, 
‘Improvements in fire-arms.” 

898. THOMAS SHAKESPZAR and GEORGE ILLSTON, Birmingham, “ Improve- 
ments in sewing machines,” 

899. CHARLES BRAHAM PARKINSON, AARON METCALF, JOHN METCALF, 
and WILLIAM HgsKETH HEALD, Preston, Lancashire, ‘‘ Improvements in 
mules for s “ed 

900. FREDERIOK BAKER, Kennin 8 

for locking and unlock’ 





, “Improvements in means and 


apparatus railway point and signal levers.” 
901. JoNaAs WOODHEAD, Bradford, Yorkshire, ‘Improvements in flooring 
cramps.” —24th M 869. 


905. JOHN JAMES BODMER, Newport, Monmouthshire, ‘Improvements in 
the manufacture of iron and steel, and in the apparatus to be employed 
therein, part of which improvements are also applicable to the treatment of 
other metals and alloys.” 

906. FREDERICK HuRD, Rochdale, Lancashire, ‘‘ Improvements in machinery 
for excavating coal and other minerals, and in apparatus for compressing 
air for driving the same, and for other P 

907. JONATHAN ROBERT BAILLIE, Rochefort Villas, Hoe-street, Waltham- 
stow, ‘‘ Improvements in wagons for carrying coal, coke, ballast, and other 
like goods and materials.” 

908. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, ‘‘ Improvements 
in the manufacture of iron and steel.”—A communication from Emile 
Muller, Paris. 

909. THOMAS CHAMPION, Northampton, ‘‘ A new and improved method of 

ig the re ead — of houses and other buildings, and in 


apparatus connected s 
910. JOHN TYNDALE GRBENFIELD, Pencester-street, Dover, Kent, ‘‘An 
improved side arm for clearing the chambers and rifling of ordnance.” 
S 'HOMAS BAKER, Duke-street, Brighton, Sussex, ‘‘ Improvements in 


re-esca 
912, WILLIAM CHARLES DREYER, Gresham-street, ‘‘Improvements in ma- 
chinery for tilling land.”"—A communication from Rueben Walter Hey- 


wood, North Charles-street, Baltimore, land, U.S. 
913, JOHN THOMAS CALOW, Staveley, , “Improvements in safety 
apparatus applicable to cages or hoists used in mining or lifting 


914, CHARLES MARSDEN, Kingsland-road, London, “Improved means 0 
aes P for making gas and water-tight flexible joints to pipes and 


916, WILLIAM MRAKIN, Great Woodstock-street, Marylebone, London, “ An 
improved Spparatus or means for raising, lowering, and securing sliding 


917. WiLLIAM ROBERT LAKE, Southampton- -lane, 
"London, An improved electro-magnetic machine.” communication 
PR, Pappas ip te oe nn ner ease ame 

9 1 SOWDEN, Moor-crescent, Hunslet, Yorkshire, and 
J08EPH eee, Aaote Yorkshire, ‘‘ Im its in bobbins, and in 
regulating the motion of bobbins in mac 1 for preparing, spinning, 
Se ee at reeling flax, cotton, and other fibres, and in other 
machinery in ¥ bobbins are used,”—25th March, 1869, 
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holding 
communication from Jules Trottier, ye 
924. — Dymond, Birmingham, “A 
od Teen Mamuse, U Upper Charles-street, Clerken 
im muzzle for di a 
926. GEORGE Hopason, , Yorkshire, HENRY BOTTOMLEY, Low- 
moor, near Bradford, Ezea CooknorT, Odsal! Mocr, near 
Bradford, Yor! kshire, “ Improvements in looms for wea’ 
927. oa JAMES ae es Thames Stee] Works, Sheffield, Fetytin, 
mprovements fap et on semolina and 
ons. gory th Handcross, Sussex, ‘‘ Improvements in Lg 
with greenhouses and other buildings, part of which is applicable to 
ing wires in other situations for training plants 
atling-street, London, * ah ll in breech- 
pee bag roma .”—A communication from Hubert Comblain and Leon 
Liege, Belgium. 


930. DavID Jones, B ham, “ Improvements in the manufacture of 


buckets, pails, and other s' ilar articles of hollowware.” 

931. FREDERICK PARKER, Leeds, Yorkshire, “ | Im mprovements in locomotive 
engines working on the central 

932. JEAN JAQUILLARD, -lane, a Jaquillard, Genev — musical 
boxes.”—Partly a communication from Abram Jaquillard, Genev: 

933. BENJAMIN JOSEPH BARNARD MILLS, Southamp g' “Lenten, 








“Certain new and useful i in and. opprat for 
extracting oleaginous matter matter from ayn animal, or m’ substances, 
. x. = preparation of material for distillation, and the manufacture of 


ar, and fertilising hing egeate."—A comm: from Thomas 
sim Se Smith Hutchinson, Baltimore, Maryland, U.S. 


1031. GODFREY ANTHONY ERMEN, Eccles, Lancashire, ‘‘ Preparing and spin- 
ning cotton, &c.”—1lth April, 1866, 

1041, JOHN JamEs Newport, umeaitin, ° ‘Treatment of slag 
or cinder from blast furnaces, copper smelting, and other furnaces.”— 
12h Aprat, 1 1866. 


Patents on which the Stamp Duty of £100 has been Paid. 
oe. , Jou Connie, Seaham, Durham, “ Reefing ships’ sails.”—5:h April, 


18, Gamaon Drs aot ee 
tae ieee dents toon , jun., Rochdale, Lancashire, ‘‘ Blowing and exhausting 

1124. Gzorcs Teenaneet BOUSFIELD, Loughborough Park, Brixton, 
8 » ‘Sewing machines.”"—17th April, 1862 

1218. ALEXANDER CARNEGIE Kigk, Bathgate, N.B. .» “ Refrigerating appa- 
ratus.”—25th April, 1862. 


Notices of Intention to Proceed with Patents. 


3647. JoHN WYATT RID, Great Western-terrace, Padd . London, “ Im- 
ws in bleaching vegetable fibre.” —30th Ni 1868. 
ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 

“‘ Improvements in the manufacture of mineral teeth, and in the method 
of fixing such mineral teeth to the dental piece.” ‘A communication 
from Jean Baptiste Abel Duchesne, Rue Lafayette, Paris.—1st December, 


1868. 

3667. JOHN ALEXANDER, Westport, Ireland, and JAMES HILL, Dublin, 
—. ‘Improvements in the means of and apparatus for signalling on 

ways.” 

3668. HENRY NATHAN MAYNARD, Viaduct Works, Crumlin, Monmouth- 
shire, ‘* pe ee girders for bridges, viaducts, piers, jetties, and 
buildings other structures 

om, SANURL CUNLIFFE LISTER, Manningham, near Bradford, Yorkshire, 








984. JoHN WaRD ———— Norfolk-street, Strand, London, ‘‘ Improve- 
ments in constructing and treating ships and vessels to correct and prevent 
—— deviations.” 

WILLIAM ee pe and THOMAS BLETOHER, Bishopsgate-street, London, 


“ Improvements in sewing machines.”—27th March, 1 
= FENNER BALLou TAYLOR, Glasgow Lanarkshire, NB. -» “ An improved 
and rec machine.” 


umerical counting 
038 beg BLOEM, Dusseldorf, and ERnst SCHEIDT, New me. 
“ Improvements in breech-loading fire-arms, and in cartridges to be 
on "therewith and with other descriptions of breech-loading fire-arms.” 
939. WILLIAM ROBERT LAKE, Chancery. 
London, “Improvements in the manufacture of soda and potash.”—A 
———. from oy te _— ee Se eum 
MUND MOREWOOD, Rock Cottage, ton Ferry, organshire, 
“Improvements in coating metals.” 
=. Lay Fret, Leeds, Yorkshire, ‘‘ Improvements in picks and rail- 
for cutting coal and other minerals, part of which can be applied to 
oul ways used for other “4 
. ALEXANDER CLARK, Chancery- lane, London, “ Improvements in stereo- 
scopes.” '—A communication from John Francis Adams, New York, U.S. 
945, WILLIAM PAUL Ag Wouldham, Kent, “Improvements in cement 
and other kilns.” —29th M: 1869. 
946. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Improvements — machines.”—A communication from James 
Alford Y comes and Henry Alonzo House, Bridgeport, Fairfield, Connecti- 


cut, 

948. hows BATH, King William-street, BF sm nowy ee 
construction of sliding or telescopic pencil-cases, adapted also for 

950. WILLIAM WALLINGTON HARRIS, Tt. John’s Wood, London, rem 
ments in velocipedes.” 

951. ANDREW MUIR, Victoria Bridge Works, Manchester, ‘‘ Improvements 
in velocipedes.” 

952. MURDOCH McLEop, a bed its in railways and in the 
mode of working the sam 

958. CLINTON EDGCUMBE *Bnooman, Fleet-street, London, ‘‘ Improved 
means of balling or winding threads, and apparatus employed therein, the 
apparatus being applicable to other purposes.”—A communication from 
Jean Bernard Felloni, Reims, France. 

954. ANDREW BARCLAY, Kilmarnock, ” Ayrshire, N.B., ee ite seme in 
steam boilers or generators.” 

Monmouthshire, “An i 








in weaving velvets and other piled fabrics.” 
3672. PETER Booxma, ¢ Seana, aaa, “Improvements in brick- 


making 

3676. Louis JULES "MARECHAL, Dishopegeie- -street Without, London, “‘Im- 
provements in locks.” 

3677. HENRY WILLIAM GRYLLS, Great St. Helens, | {London, ‘‘ Improved 
apparatus for obtaining and applying motive power.” 

3682. CHARLES HENRY CHADBURN, Liverpool, “An improved instrument 
for sketching and drawing.” 

3684. Henry Kinsey, Robin Hood Works, Nottingham, “ Improvements in 
steam and other boilers.”—3rd December, 1868. 

3686. WILLIAM ROBERT LAKE, Southampton-buildi Chancery-lane, 
London, “ Improvements in knitting h — tion from 
John Gilbert Avery, New York, U.S., and Samuel V. Essick, Worcester, 
Massachusetts, U. 

_. HENRY ROBINSON, ) Ee Mills, Lewisham, Kent, ‘“ Improvements 

in dressing millstones, and in apparatus therefor.’ 

3689. SmImON HiescH, Glasgow, Lanarkshire, N.B., 
dyeing yarns in hanks or skeins, and in the 
nia therefor.”—A communication from Longin Gantt, ‘Alewandroff, 

ussia. 
. JouN HENRY a Lincoln’s-inn-fields, London, ‘* A new mode 
ae and a a Be yy om ”—A communication from Maurice 
, Montreal, Que 


Howell 
he DaLAsEne MARSDEN, Louth, Lincolnshire, “ Improve- 
for toning, fixing, and washing photo- 
graphic prints, ch > are also applicable to rocking 
machinery or apparatus for other 


3696. JOSSE SERAPHIN CAPELLE, vard Bonne-Nouvelle, Paris, ‘‘ Im- 

and in their application to desks, secretaries, and 
other articles of furniture.” 

3697. FREDERICK BEECH, Salford, Lancashire, ‘‘ Improvements in gullies 
or stench traps, and in mud boxes connected therewith.”—4th December, 











o Sugeevemente in 








1868. 
3700, ERNEST FRANCILLON, Puteaux, near Paris, “ Improvements in dyeing 
fur and hair.” - 
3703. DavIp bs nt Johnstone, Renfrewshire, N.B., ‘‘ Improvements in 


sawing mi 
3704, ROBERT GIRDWoon, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
apparatus hed crushing (or reducing ores and similar — and for 
ts, such as the ol 








956. THOMAS EVAN WILLIAMS, Newport, 
method of and apparatus for distilling hydrocarbon oils. "A communica- 
tion from Henry Grogan, Flatbush, New York, U.S. 

957. WILLIAM FasH ‘Peooron, Cheapside, London, “ An im 


ed construc- 
tion of sewing machine table.” —A communication from the Singer Manu- 
facturing Company, New York, U.S. 
958. FREDERICK RENDER, } ter, I in railways 





959, THOMAS GEORGE WEBB, Manchester, Eo “ Fmprovements in 
furnaces for the manufacture of glass, commonly called melting furnaces, 
and in the manufacture of melting pots for the same.” 

960. HenRY YOuNG DARRACOTT ScoTT, —s Middlesex, ‘‘ Improvements 
in lime and other kilns.” —30th March, 1 1869, 


matters used od in making sheep smears.” 

3706. EDWARD KENWORTHY DUTTON, Smithy Door, Manchester, ‘‘ Improve- 
ments in mills employed in the finishing of woven fabrics.”—A com- 
munication from Adolph Moser, Aix-la-Chapelle, Prussia. 

3710. JoHN HOLMES, Bradford, Yorkshire, ‘‘ Improvements in the con- 
struction of kilns for the purpose of burning articles made from plastic 
materials.” 

8711. BARNARD FOWLER, DAVID GREIG, and ROBERT BURTON, Steam 
Plough Works, Leeds, Yorkshire, “ Improvements in the construction of 
steam cultivating mach: 

3712. Davip a PATERSON, Sprucefield, Downshire, Ireland, ‘‘ Im- 

the process of bleaching, ree or scouring textile mate- 





962. AUSTIN CHAMBERS, Fairfield-road, Bow, Middl oy 
in carriages, vehicles, or conveyances as or moved ed hy ae 
power, parts of which imp P to other 





963. BENJAMIN DOBSON and JAMES EASTHAM, Bolton, Lancashire, ‘‘ Certain 
oan" rovements in carding engines.” 

REDERICK WILLIAM PonLows and JOHN BATE, Manchester, “ Certain 
= rovements in lawn-mowing machines. 

965. THOMAS ARTHUR DILLON, Dublin, Ireland, ** Improved methods of and 
apparatus for utilising the waste steam of locomotive engines.’ 

966. THOMAS GREENWOOD, Leeds, Yorkshire, and JOHN KEATS, Leek, 
Staffordshire, ‘ Improvements i in the manufacture of boots and shoes, and 
in machinery to be used in such manufacture.” 

967. AUGUSTUS FRASER BatRD, Pimlico, London, ‘‘ Improvements in earth 
closets and urinals,” 


isle and { fabrics, and in the machinery therefor. 
714. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘A new or 
i ved chemical] compound for the disinfection and treatment of sewage 
other liquid and solid matters.”"—A communication from Lucien 
lanchard and Théodore Chateau, Boulevart St. Martin, Paris.-— 


5 1868. 

3724. CLAUDE FRANCOIS CONSTANT CRETIN and JAMES WATSON, Glasgow, 
Lanarkshire, N.B., “ Improvements in lamps for diving operations, and a 
new method of drawing off foul air from and supplying fresh air to divers 
and lamps used in diving operations, the first-named improvements being 
also applicable to lamps used in mines or other places where poisonous, 
explosive, and d gases are g —Tth Di 1 

$727. CHARLES FARRAR, Bow, Middlesex, “‘ Improvements in macfinery or 
apparatus for reducing wood to fibres, filaments, shavings, or fragments to 

the 








968. ROBERT JOHNSON, Waterloo-place, Pall Mall, London, ‘“‘ Impr t 
in the construction of continuous bar or strained wire fences.” 

969. GEORGE WELLS, Westminster, ‘‘ Improvements in separating copper and 
bismuth from ores containing metals, either separately or combined with 
other metals.”"—A communication from Thomas Young Cotter and Charles 
Louis Dubois, Adelaide, Australia. 

972. WILLIAM LANGER, Whitechapel-road, London, ‘‘ A new and improved 
method of and apparatus or appliances for | the manufacture of cigars.” 

973, BENJAMIN JOSEPH BARNARD MILLS, 8S Mdi London, 
**Improvements in envelopes.”—A communication from Louis Laurent 
Felix Courtois, Paris. 

= Lenny ss Shrewsbury, Salop, ‘Improvements in carts, 





976. Ft CoAVaR and HrmAM CRAVEN, Hazlehead, near Sheffield, 
and JONATHAN NOWELL CRAVEN, Highthorne House, near York, “ An 
improved brick and tile pressing machine.” 

976. JAMES LIVESEY, Victoria-chambers, Westminster, ‘‘ Improvements in 
the permanent way of railways.” 

977. JOHN ADDY HOPKINSCN and JOSEPH HOPKINSON, jun., Huddersfield, 
Yorkshire, ‘‘ Improvements in direct-acting steam-engine indicators.” 

978. RIOEAMD JONES, Botolph-lane, London, “ Improvements i in the preser- 
vation of animal and vegetable su ge used as fi 

981. THOMAS LIPPIATT, New Jersey, U.8., “ Improvements in 

aving and chasing articles of metal.” Stat March, 1869. 

984. HENRY CARTER and GEORGE HENRY EDWARDS, Bow, Middlesex, 
“‘ Improvements in breech-loading fire-arms known as "Chassepot rifles.” 

986. JAMES BECKETT and ARTHUR WILLIAM FIELD, Llandudno, Caernarvon, 
“An improved self-acting brake for railway carriages.” — 

M ts e 


988. JOHN BARNOUIN ROWCLIFFE, apr 
manufacture of wire cloth for paper-making Med, 

990. THOMAS HiGGiNns, W: -gardens, Maida-hill, London, ‘‘ Improve- 
— - _ .”—A communication from Henry Herbert, Jersey city, New 

ersey, 

992, WILLIAM GIBSON, Birmingham, ‘‘Improvements in cramp keys or 
implements for taking to pieces, putting together, and lubricating breech- 
loading fire-arms, and for other like uses.” 

994, WILLIAM ALLAN, — Durham, “Improverfients in marine 
steam engines,”—1s¢ "April, 186 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

989. CHARLES DOUGLAS NORTON, Old-street-road, London, ‘‘A new and 
ae — of making revolving boot and shoe heels and tips.”— 

1004. SOLOMON KENYON HOxstm, = nase ae, US., “Im- 
provements in coal = 1869 

1011. James HOWDEN, » ; los xB. be om rovements in the 
—_-s renting the excep of hea ae of cylinders, 

non, and other vessels or aj heat.”—3rd Apr 1869, 

1017. Fe FRANCIS BOYD, i ao Stemechanoein US., rtain new 

and useful im ements in the construction of breech. fire-arms,” 

—A communication from Francis Everett — and Philo Shelton Tyler, 

Boston, Massachusetts, U.S.—3rd April, 1869, 





Patents on which the Stamp Duty of £50 has been Paid. 


1019. RoBERT LEAKE, WILLIAM SHIELDS and JOSEPH BECKETT, Strange- 
way Engraving | Works, Manchester, ‘‘ Engraving and etching rollers and 
other surfaces.”—10th eer 


641. JAMES TANSLEY, ‘Construction and mounting of safes,”—2nd 
March, 1866.; 


ty of paper, bonnets, matches, and scale- 


boards, and for other useful SS 

3734. RICHARD BROWN RODEN, Usk, Monmouthshire, “‘ Improvements in 
the construction of breech-loading fire-arms.” 

$737. THOMAS LANCASTER, Bootle, near Liverpool, ‘‘ Improvements in 
economising the consumption of fuel in furnaces, and for inducing more 
t - combustion.” 

K WILLIAM MO8s and GzrorGE Moss, Leicester, “ Improv ements 
/ “the mode of and apparatus for preventing collisions on railways.” 
8th December, 1868. 

3746. SAMUEL SMITH ANDERSON, Southgate-street, Bishop Auckland, 
Durham, “ I in for the ure of bricks, 
tiles, and other such articles from plastic materials.” 

3749. RICHARD NEEDHAM, Dukinfield, Cheshire, “J Improvements in fuel 
economisers, and in apparatus connected therewith.” 

3753. ALFRED GEORGE GOODES, Newgate-street, London, “‘ Improvements in 
the manufacture of cigars and cheroots.”—9th December, 1868. 

3758. AvGuUsTUS MATTHIESSEN, St. Bartholomew's Hospital, London, “ Im- 

in the of wood capable of yielding materials suitable 
for the manufacture of pa 

3763. CLINTON EDGCUMBE __* Fleet-street, London, ‘‘ Improvements 
in roofing houses or other buildings.”—-A ae io Theophile 

aranton, Fresnay-les-Chaumes, France.—10th 
770, ae Korzo, Norfolk~ ~street, — Westminster, ‘ ae ements in 
—11 














rea; 
3790. PRICHARD NORFOLK, Beverley, ‘Yorkshire, ‘‘Improvements in reaping 
, 1868, 


3808. WILLIAM BYWATER, Sweet-street Foundry, Holbeck, near Leeds, 
oy aaa ‘Improvements in apparatus employed in the manufacture of 
el 

3815. PAUL Korz0, Norfolk-street, Strand, Westminster, “‘ Improvements in 
steam engines.”—15th December, 1868. 

3821. WILLIAM NEWZAM NICHOLSON, Newark-upon-Trent, Nottinghamshire, 
“ An improved portable mangle.” 

3832. SAMUEL CUNLIFFE LISTER, Manningham, near Bradford, Yorkshire, 
** Improvements in steam boilers.”-—16th December, 1868. 

3843. GrorGE HENRY BENSON, Staleybridge, Cheshire, and WILLIAM 
GEORGE by Royal by. A of oon ‘Improvements in the 
generation 0; ases, and in the apparatus 
employed therein. "—17th Desater, 3 

3854. WILLIAM FREDERICK THOMAS, + London, ‘‘ Improvements in 
sewing machines.” 

$858. JOHN EDRIDGE and JORL MERRETT, Birmingham, ‘‘ Improvements in 
tinning pins and other small articles, and in machinery or apparatus to be 

used for that a i8eh "1868. 

ADDY Lr Goswell-road, London, “ Improvements 

the heating of water and other liquids, applicable for 

baths and other purposes December, 1868. 

3941. GrorGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Tmprovements in steam valves and their adjuncts.”"—A communication 
from Edward Halliday Ashcroft, Lynn, Essex, Massachusetts, U.S.—24th 


December, 1868. 
3955. IGNac PIck, yee Falcon-square, London, ‘‘ Improvements in 
the manufacture of travelling and hand bags.” —29(h December, 1868. 
3984. DANIBL SPILL, Paradise-terrace, Hackney, London, hed Sy tee my 
as the production of compounds containing xy "—Slst D 


9. FRANCIS PERRY, Satan inet, London, me a gp yay for 

preserving animal and hm ae substances from decay, and also for 
fering fermented 1 ."—A communication from George Willlam 

Perry, Melbourne, Victoria, Australia.—1st J , 1869, 





217. ‘banuaurn 





95, GEORGE VERRELL OsBORNE and ALFRED JAMES PEERLESS, Rahere- 
ea road, London, “‘ An improved ball valve or cock.”—12: 

lanuary, 

128. ALEXANDRE SEHET, Rue de |’Echiquier, P: “Improvements in 
breech-loading fire-arms.”— iach Jamore ined _ 

177. GeornGe ARTHUR CROW, Newcastle-upon-Tyne, “Tmprovements in 

radial and other drilling machines.” —20th January, 1869. 

377. THOMAS HARRISON, Burton-road, Lintela, ‘Improvements in corn, 
seed, and manure drills.”—6th Fi 869, 

422. JOHN ALEXANDER FORBES Sutra, eretora and THOMAS CALENDER 
HInp#, Fownhope, near F nts in the production of 
heat for heating the boilers of marine steam engines, and in the furnaces 
and apparatus used for that purpose.” 10th February, 1869. 

537. Ropert Foster, Beeston, Notti » “J ements in the 
construction of boilers.”—20th February. 1869. 

597. JOHN ALEXANDER Fores Svrer, Hereford, and : seas CALLENDER 
Hype, Fownhope, near Hereford, ‘I and in the 
combustion te fuel for melting steel and for other purposes ‘where high 

, 1869. 














a | 


749, JAMES BATHOATS, Edinburgh, Midlothian, N.B., “Improvements in 
the construction of certain parts of gas meters.’ "11th March, 1869 

768. HUBERT JOSEPH CENANT, Tubize, Belgium, “ Improvements in the con- 
struction of steam, water, and other ‘cocks.”—12th March, 1869 

821. THOMAS MARTIN, Seafield House, Formby, Lancashire, “« Improve- 
ments in the means for supplying ammunition and other objects to — 
under action, and in cars or vehicles employed for that purpose, also 
improvements in such ammunition and in the mode of packing the 
same.” 

823. JOHN CARTER RAMSDEN, Bradford, Yorkshire, ‘Improvements in 
looms for weaving.” —18th March, 1869. 

843. ALFRED VINCENT NEWTON, Chancery -lane, London, ‘‘ Improvements 
in obtaining motive power for sewing and other machines.”—A communi- 
ane Se -— Jacob Zuckermann, San Francisco, California, U.S.—1%h 

‘arch, \ 

847. JOHN a and ROBERT PATERSON, Glasgow, Lanarkshire, N.B., 
** Improvements in app for c ting, preserving, cooling, 
withdrawing, and conveying fermentable and aerated beverages.” 

856. HENRY EOWARD NEWTON, Chancery-lane, London, “ Improvements in 
apparatus for measuring liquids.”—A communication from Gideon Black- 
burn Massey, New York, U.S.—20th March, 1869. 

861. JoHN LOADER, Upper Clifton-street, Worship-square, London, “ Im- 
provements in means or apparatus for injecting water into steam boilers.” — 
22nd March, 1869. 

877. ROBERT GREeGsoNn, Wigan, Lancashire, “‘ Improvements in the construc- 
tion of fire-bars to be employed in furnaces.”—23rd March, 1869. 

896. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the mechanism for working heavy guns or ordnance.”—A communica- 
tien from James Buchanan Eads, ‘St. Louis, Missouri, U.S.—24th March, 
1869. 

904. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London. “Improvements in machinery for folding paper.”—A communi- 
cation from Samuel Colwell Forsaith, Manchester, New Hampshire, U.S. 

915. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 

mdon, ‘“‘ Improvements in machinery for pressing oil, tobacco, cotton, 
and other materials.”—A communication from Enoch Thomas, Craigs- 
ville, U.S., and Robert Culton Walker and Samuel Robert Henderson, 
Parnassus, Virginia, U.S.—25th March, 1869. 

920. ALEXANDER CARNEGIE KIRK, Glasgow, Lanarkshire, N.B., 
provements in cooling liquids and in apparatus therefor.” 

934. JOHN WARD GIRDLESTONE, Norfolk-street, Strand, London, ‘‘ Improve- 
ments in constructing and treating ships and vessels to correct and prevent 
compass deviations.” —27th March, 1869. 

940. WrLLIAM §=ROBERT LAKE, S pt Chancery-lane, 
London, ‘‘An improved blowing ar c ation from 
Benjamin Franklin Sturtevant, West Roxbury, Massachusetts, U.S. 

41. WILLIAM RopeRT LAK, Southampton-buildings, Chancery-lane, 
London, “Improvements in the manufacture of horseshoe nails, and in 
machinery employed in such manufacture.”"—A communication from Arlon 
Man Polsey and Silas Edwin Chase, Boston, Massachusetts, U.S.—29¢A 
March, 1869. 

946. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in sewing machines."—A communication from James 
Alford House and Henry Alonzo House, Bridgeport, Fairfield, Connecticut, 
U.S.—30th March, 1869. 

966. THOMAS GREENWOOD, Leeds, Yorkshire, and JOHN KEATS, Leek, 
Staffordshire, ‘‘ Improvements in the manufacture of boots and shoes, and 
in machinery to be used in such manufacture.” —3\st March, 1869. 

1004. SOLOMON KENYON HoOxsrg, Philadelphia, Pennsylvania, U.S., “‘Im- 
provements in coal and grain boat elevators.”-—2nd April, 1869. 

1017. FRANCIS BoyD, Boston, Suffolk, Massachusetts, U.S , ‘* Certain new 
and useful improvements in the construction of breech-loading fire-arms.” 
—A communication from Francis Everett Boyd and Philo Shelton Tyler, 
Boston, Massachusetts, U.S.—3rd April, 1869. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton. buildings, Chancery-lane, London. 


List of Specifications ) pabliches, during the Week ending 
10th April, 1869. 
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All persons ‘having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 








ABSTRAOTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of Her Majesty's Commissioners of Patents, 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2897. G. Sanpenrs, Birmingham, “‘ Safety valves,"—A communication.—Dated 
19th September, 1868. 

This invention consists in the application of counteracting valves as a 
means for balancing safety valves. Compound valves are made use of, so 
arranged that one vale counteracts the other, the pressure upon each acting 
in contrary directions. The valves rise from their respective seats in conse- 
quence of the difference of their areas, also by the action of the escaping fluid 
upon an increased area of the larger valve overhanging the valve seating. 
The valves are weighted in order to counteract the different pressures upon 
them, consequent upon their different areas, by which means the required 
blow off and pressures are regulated. 


2915. W. Learnam, Leeds, “ Preventing accidents to steam boilers.” —Dated 
22nd September, 1868. 

In this invention a chamber is mounted on the top of the boiler, which near 
the bottom is connected by two pipes with the interior of the boiler. These 

ipes are of different lengths ; one of them opens into the boiler at such a 
Re el that its mouth becomes uncovered as soon as there is too little water in 
the boiler, while the other descends lower into the boiler. At the top of the 
chamber is an opening closed by a vaive attached to a float within the 
chamber, When there is a proper quantity of water in the boiler so that both 
the connecting pipes dip into the water in the boiler, the pressure steam forces 
water up the connecting pipes into the chamber, and fills it until the float is 
raised so as to raise the valve. Directly, however, the water in the boiler 
sinks so as to leave uncovered the mouth of one of the connecting pipes, steam 
rises up this pipe, whilst the longer pipe acting as a syphon displaces the water 
from the chamber, and the float being no longer supported fal S, and so opens 
the valve, when steam’ immediately rushes through the opening and is led 
by a pipe to a whistle which it sounds. 
2930. H. Woons, Salford, ‘‘ Heating water.” — Dated 23rd September, 1868. 
The water to be heated is contained in a tank or cistern made of wood, or 
metal, or other material, and of any suitable dimensions. The tank is fitted 
with one or more sets of steam-chesis or main pipes, which are fixed in the 
interior of the said tank, and at a short distance above the bottom thereof, or 
are formed upon the bottom of the said tank, each of the said chests being 
connected to a corresponding chest by means of a number 0’ bent tubes, each 
of which is attached by one end to one of the chests, and by the other end to 
the other end of the chests. The tubes penetrate into the body of water in 
the tank to a suitable distance in a vertical or other suitable direction, 
in order that the steam, when passing from one chest to the other through the 
said tubes, may impart heat to the water. The steam enters one of the chests, 





46. JAMES MANSERGH, Westminster-chambers, ‘estminster, « Tmprove- 





ments in stench traps.”—7th January, 1869. 


and passes through the tubes to the other chest, 
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2953. H. Davey, Victoria Chambers,“ Steam engines and pumps.” — Dated 26th 


’ e 
This invention consists, First, in an improved means by which the ad- 
mission and emission valyes of steam en are actuated, so that the 
governor is made to vary the points in the stroke of the engine at which the 
supply stream is cut off, with the varying resistances which the engine has to 
overcome. Secondly, in an improved means by which the piston of ,direct- 
acting steam engines is controlled, so that the engine is made to work 
smoothly, and is particularly applicable to steam pumps. Thirdly, in means 
by which steam valves of direct-acting pumping engines are actuated. 
2954. J. H. Jouwson, Lincoln-inn-fields, London, ‘‘ Permament way.” —A com- 
munication.—Dated 26th September, 1868. 

This invention relates, First, to a method of securing the ordinary double 
headed rails in chairs, whereby the usual wooden key is dispensed with. And, 
Secondly, to a mode of constructing an iron permanent way which shall be as 
nearly {as possible uniformly elastic. The chair may be secured in any 
convenient manner on to a wooden or other sleeper. An iron or steel wedge, 
which may be curved or bent as shown, is driven underneath and at right 
angles or transversely to the rail, suitable openings being made in the lower 
part of the jaws of the chair for the . By this means the rail is forced 
upwards and jammed tightly against a filling piece, which is inserted between one 
side of the rail and the jaw of the chair. The chairs may hold the rails either 
in the ordinary manner, or they may be shaped and made soto hold the rails 
in the manner first described. 

2956. J. Ramszortom, Crewe, ‘‘ Communicating in railway trains.”—Dated 
26th September, 1868. 

In this invention a slender cord is kept in a state of tension, and extending 
from the engine or tender atthe front of the train along the sidesof the 
carriages to the guard’s van at the rear. This cord in supported in brackets 
fixed to the carriages ata uniform height and lateral distance from the rail, 
thus allowing the use of open loops to support the cord, which is placed in 
any convenient position within reach of the p but by p 
little below the windows or right hand side of the train; one end of the cord 
is attached to a gong whistle or other alarum at the front of the train, an 
the other end may be attached to a grooved pulley or reel in the guard’s van 
attached to an alarum.—WNot proceeded with. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

2936. J. Fry, Marulebone, “‘ Wheels.”"—Dated 24th September, 1868. 

The object of this invention is to make a wheel, one of the spokes of which 
can be readily removed and replaced. A circular metal box and nave is cast 
in two parts with projecting lugs placed at equal distances on the outer edge 
of their circumference; the lugs correspond in number with the spokes to be 
used in making the wheel. 

2958. C. F. Wurrwortn, G. Pearson, and W. Situ, Manchester, “‘ Safety 

us for railroad inclines.” —Dated 26th Sep: , 1868. 

In this invention two main levers are employed, parallel to one of the rails 
and nearly close to it, 60 that the flanges of the wheels of the wagons or 
carriages can act upon them, the normal position of each lever being such as 
to present an upper surface inclined from near the bottom of the rail under 
which its axis is fixed to the top of the rail, near the level of which it ter- 
minates with a short curve downwards.—Not proceeded with. 

2913 C. E. Brooman, Fleet-street, London, ‘‘ Registering speed of vessets.’—A 

communication.— Dated 22nd September, 1868. 

This invention relates to registering the speed of vessels by pneumatic 
means, and consists in the employment, in combination with a vane or screw 
which is immersed in the water and dragged by the vessel, of an air chamber 
or vessel, which is alternately compressed and expanded by the revolutions of 
the vane or screw, and of a corresponding air chamber on board, communi- 
cating by an air-tight tube with the immersed air chamber.—Not proceeded 
with. 





2957. J. Hear, Ashton-under-Lyne, “ System of gearing.”—Dated 26th 
September, 1868. 

This invention is applicable to lathes and also to other machines. The 
wheel, or drum, or speed pulley, is made hollow, and runs loose on the shaft, 
spindle, or axis to which the slow motion is to be communicated. In the 
interior of this wheel, drum, or speed pulley is placed an internal toothed 
spur wheel, which is keyed on to the shaft, spindle, or axis to which the slow 
motion is to be communicated ; into this internal toothed spur wheel is geared 
an exterior toothed spur wheel, which last has one, two, or more teeth less in 
its circumference than the internal toothed spur wheel.—Not proceeded with. 


2973. J. Roptnson, Heston, ‘* Ploughs.”—Dated 28th September, 1868. 

The cultivating tine or grubber is carried between the handles or yokes, and 
immediately behind the body of the plough the tine or grubber is arranged so 
that it can rock in between the yokes, and from it, near its lower end, a draught 
chain or rod is passed to the beam of the plough, to a point in front of the 


body or frame. 

: Class 3.—FABRICS, 
Including Machinery and Mechanical O, 
Preparing, Manufacturing, Dyeing, 

Fabrics, &c. 

2917. T. Lucas Bury, and W. Gaimsuaw, Ashton, “ Preparation of wool for 
Selting.””—Dated 23rd September, 1868. 

An ordinary carding engine is made use of for the purpose of placing the 
fibres of the wool with their length in the same or nearly the same direction. 
As the wool leaves the doffer it is received on a table placed upon a 
reciprocating carriage which traverses the desired length of a sheet, and when 
any required number of folds have been placed on the table the doffer 
is stopped, and the wool passing from the doffer is cut to the desired 
length, and now lies on the table, which is moved on a pivot through any 
desired angle.—Not proceeded with. 

2927.C. HepronstauL, Kirkburton, ‘‘ Looms.”—Dated 23rd September, 1868. 

This invention relates to the letting-off and taking-up motions or self-acting 
means of letting off or delivering the warp and of taking up or carrying for- 
ward the fabric as woven. A series of short beams or bobbins are employed 
for holding and supplying the warp in sections ; these are mounted in suitable 
framework placed at the back of the loom in the usual manner. On each of 
these beams or bobbins a ratchet wheel is formed, to which is applied a catch 
lever hinged to the framework. The warp passes from these bobbins over 
one or more rails and the back beam, thence through the healds and the reed 
to the taking-Up apparatus, in the usual manner, to each section of warp 
threads. Betwixt the rails a pendant tension weight of suitable size or 
weight, according to the amount of tension required, is suspended, or springs 
may be used. These weights are connected by cords or a chain to the catch 
levers, so that as any one of the weights is raised by the taking-up motion, it 
lifts the catch lever out of the teeth of the ratchet wheel with which it is in 
connection, and thereby leaves the bobbin at liberty to turn on its axis and 
let off warp, and as the weight lowers the catch lever again takes into the 
ratchet and stops the rotation thereof, and, consequently, the let off. The in- 
vention relates also to the taking-up motion in looms for weaving corsets. 
2937. C. CArLtow, Burniey, “‘ Looms.”—Dated 24th September, 1868. 

This finvention relates to improved mechanism for letting off the warp, as 
described in the specification of patent, No. 2708, 1855. Near one or both 
ends of the vibrator a loose boss, having three arms thereon, is placed. To 
the outer arm a link and weight are attached, and to the inner arm is attached, 
by a screwed or chased rod and nut, a chain, which is sed round the neck 
of the warp beam to a stud fixed to the framing of the loom. The centre, or 
anne arm, is operated upon by the upper rod of the vibrator.—Not proceeded 
with. 

2938. J. F. WaRweR, Charles-street, London, “‘ Embroidering fabrics.” — 
24th September, 1868. Dates 

First, there is a rotating bobbin holder capable of containing an indefinite 
number of bobbins, and having in the centre a hollow tube or spindle for 
receiving the threads, and geared in relation to the crochet hook or needle in 
such a manner that the latter is encircled by the thread which passes before it 
during the movement of the bobbin holder. Secondly, a system of vertical 
rock levers operated by cams employed in distributing the threads which are 
to be applied in the form of a chain-stitch to the fabric. Thirdly, several 
crochet ks and two or more vertical thread guides and a fixed bobbin 
holder are employed. Fourthly, a combination with the preceding mechanism 
of vertical rocking thread guides for distributing thread or wool so as to form 
the embroidery. Fifthly, an arrang tof hanism for connecting and 
disconnecting the vertical thread guides with the actuating mechanism, 
Sixthly, a cam of special form for operating the thread guides, which form a 
crosses pete or stitch. Seventhly, a large rotating table, on which may be 

laced objects of considerable bulk, which may be manceuvred with facility. 

ighthly, a substitution of hand power for pedal power by the treadle. 
2945. P. Kran, G , ** Dyeing.” —Dated 5th Ls oy nl 1868. 

The dye stuff is dd in a tank or cistern, which is divided into any suit- 
able number of water-tight compartments; the different dyes may be 
arranged separately in the compartments. The fabrics are carried upon a 
beam or roller placed at or near one end of the cistern or tank, and are led 
through the different compartments of the cistern in which the different dyes 
are placed by means of sinking and press rollers.—Wot proceeded with. 

2955.5. Surciirre, Levenshulme, ‘* Warping mills and hecks."—Dated 26th 


P The object is, in the First place, to make the w: heck last double, or 
treble, or any number of times longer than hecks as telicets wane. Instead 
of only ove hole on each shank, as hitherto, the patentee puts two, 
ere tot dees ar oe eee 

and so on until he used all the holes. 





rations connected with 
rinting, and Dressing 











two, three, or any number of holes in the flat iron or steel to form the 

. The improvements in warping mills consist in arranging the driving 

along the top or bottom of the mill, at a a 

using either wheels or friction pulleys for driving t . By this arrange- 

ment 9 mill has not so many wearing parts, and, consequently, less oil will 
used. i 

ver 6 an jun., Rochdale, “‘ Washing wool, &c.”—Dated 26th September, 


This invention relates, First, to those racks of washing machines which are 
caused to move to and fro in the fluid while they vibrate upon a centre 
of motion, which are commonly called swing rakes, and consists in an 


whereby they 5 comet, to 
mounting the rakes by the use ofa 1 motion. Thi ly, to a method of 


effecting a variation in the sweep of swing rakes. ly, toa od of 
delivering the material to the sq roller. Fifthly, to a method of con- 
structing chains for travelling surfaces used in'washing machines. 

Class 4,—AGRICULTURE: 
Including Agricultural weg, eneioomn, Implements, Flour 


ey + ncaa Stowmarket, ‘‘ Treating sewage.”—Dated 23rd Septem- 


» , 
This invention consists in the addition of phos ic acid, or compounds 
thereof known as superphosp! or any soluble salt of phosphoric acid, and to 
the sewage matter or other water to be acted upon in the proportion of about 
from 121b. to 15 Ib. to 1000 gallons of sewage; and in Seunigiatien of such 
phosphoric acid or soluble ape tee | by the addition of lime or any other 
earthy or alkaline base in the proportion of sewage.—Not proceeded with. 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
mY. C. Woopcock, Owlerton, ‘‘ Bakers’ ovens.”"—Dated 19th September, 


The stove or furnace is constructed of fire-brick or other refractory 
material, set in masonry of a square or other section, and of considerable 
height. This stove is provided with fire-bars and a door for feeding the fuel, 
and an ashpit, on each side of which are air flues to admit cold air. The 
products of combustion and the consequent heat ascend through the rear and 
sides of the stove into a flue or flues at the back and sides of the fireplace 
communicating with the enlarged open space above, and after passing 
through two metal grated floors, to more equally distribute the heat, they 
reach the first floor of the oven, passing through the first, second, third, and 
fourth, or more floors contained therein, which is set on the upper part of the 
masonry, and enclosed on three sides and at the top, above which is the 
chimney, provided with a damper, standard wheel, chain, and counterweight, 
to regulate the draught. 


2901. N. Stevenson, Wimpole-sireet, London, ‘‘ Ornamental fountains.”— 
Dated 21st 


’ 5 
This invention consists of an open basin of crystal carried by a hollow 
stem. Branches forming pipes lead from the stem to small subsidiary basins 
and pipes starting from the bottom of the basins terminate in a well formed 
in the upper part of a closed reservoir, with the interior of which it com- 
municates by a valve and air tube. There is a pipe running through the 
centre of the stem in its entire length, with its lower end entering the closed 
reservoir, and its upper end rising above the level of the basin. A union 
pipe of metal or elastic material is provided, by which the air tube is placed 
in communication with the pipe from a pneumatic pump or a reservoir of 
compressed air. 
2367. J. Suerperp, Whitefield, “‘ Furnaces.”—Dated 28th September, 1868. 
This invention consists in the use of an escapement wheel with pallets and 
pendulum, as in the common clock ; the escapement wheel works loose on 
the end of a drum or barrel carrying a ratchet wheel, the ratchet being 
attached to the said escapement wheel. A cord is wound on the said drum or 
barrel, one part of which passes to the damper, and moves the same by the 
use of a lever and pulley; the other part of the cord passes over a pulley or 
pulleys to the stoke-hole, and has a weight attached thereto, to act through 
the mechanism on the damper and gradually close the same, but not entirely 
shut off the draught.—Not proceeded with. 





Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
2906. W. E. Winey, Birmingham, “ Cartridges for breech-loaders.’’—Dated 

2ist September, 1868. 

This invention relates chiefly to the use of a rim-firecap. A perforated 
metallic washer is inserted in the tube of the cap on the top of the fulminate, 
pressure being afterwards exerted thereon soas to expand the washer, whereby 
the closed end of the cap is enlarged. The cap is then inserted through the 
aperture in a thin “* cup;” the paper wad is placed in the cup around the 
“rim-fire cap,” and sufficient ure employed to form the head. A second 
thin ‘‘ base-cap ” is then introduced above the paper wad, and the turned-over 
cartridge case placed therein. A second paper wad is then inserted and sufficient 
pressure used to give a levelled form to the front edge of the head.—WNot pro- 
ceeded with, 

2942, C. E. Brooman, 165, Fleet-street, “ Breech-loaders."—A communication. 
—Dated 25th September, 1868. 

This invention consists in closing the breech by means of a vertical sliding 
block worked by the trigger guard, which in the same movement cocks the 
gun, raises the sliding block to allow of the insertion of a cartridge, and acts 
on an extractor. The sliding block has an opening at the lower part while its 
upper part is solid and carries the exploding pin. A transverse pin in the 
lower part of the block takes into a slot in a plate at the front end of the trig- 
ger guard. The guard is pivoted on the hammer pin and a spring catch 
secures it when in place. The extractor is a vertical piece pivoted near its 
centre, and its lower end has a tailpiece or back projection; a spring presses 
the tail back and keeps the upper end or extractor proper in position. The 
‘tang ” has tenions or projecti to enter corresponding holes inthe breech 
end of the barrel and is recessed at the top to guide the cartridge. 

2905. J. Kinx and J. Batstone, Westminster, ‘‘ Fixing armour-plates.”— 
Dated 21st September, 1868. 

This invention consists in attaching a lighter plate (say about one fourth 
the thickness) to the back of the armour plate by means of eye bolts and pass- 
ing the shanks of the holding bolts through this back plate, the heads of the 
holding bolts being sunk into the back of the armour plate, and the shoulder 
of the bolt head abutting against the front of the back plate. 

2912. W. J. Murpuy andJ. B. O’'Hea, Greenwich, “ Rifle barrels.” —Dated 
22nd September, 1868. 

This invention consists in the use of a punch, or a mandril, or core, having 
on its surface spiral projections or grooves (or both, according to the rifling 
desired) instead of a plain cylindrical or slightly conical punch, mandril, or 
core, wherewith to form the barrel. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj ry, Ornaments, Musical Instru- 





ments, Lamps, Manufacture of Dress, dc. 
2898. J. H. Jounson, Lincoln’s-inn, “ Lighting apparatus."”—A communication. 
—Dated 19th 868 


This invention relates to the construction of apparatus whereby any number 
of gas jets may be ignited and extinguished simultaneously, and at any given 
hour, by self-acting mechanism; also to certain means for simultaneously 
lighting and extinguishing any desired number of gas jets at the will of the 
attendant in charge of the gas main or mains. The first object is accom- 
plished by the combined action of electricity and clockwork, whilst the 
second object is accomplished by the action of the pressure of gas in over- 
coming or being overcome by the weight of a column of liquid, which seals 
the mouth of the pipe through which the gas is supplied to the burner. 

2907. C. Vero, Atherstone, “‘ Hats.”—Dated 2\st September, 1868, 

The First object is to produce a soft felt waterproof hat, having a fine outer 
surface and a coarser interior, The patentee produces in the usual way a soft 
felt hat of the coarser materia!, but thinner than usual, and he covers it with 
thin sheet gutta-percha or with a thin sheet of a composition softened by 
heat. Over the gutta-percha he es a similar thin soft felt hat of finer 
material, and the whole is placed in a heated mould. By means of a hatter’s 
hydraulic bag press he presses the com: d hat to the form of the mould, 
the heat of the mould softening the percha and causing it to stick the 
parts together. The inner hat or 'y may be made up of two or more thick- 
nesses of felt. The Second object is covering hat bodies of cork or of gossamer 
with felt or with woven fabrics. For this purpose, in place of causing the hat 
body and covering to adhere, by a heated iron by hand in succession 
over every part of their surface, the body with the covering is placed in a 
heated mould, and pressed together by a r’s hydraulic bag press, 


Class 8,—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
nd Lip and Preservation of Food, 


and Lighting Materials, Preparation 
, Tanning, Bleaching, |, Calico-Printing, Smelting, 
Glan Fon te ee, ‘anures, kc. - 


2918. F.C. Cauvenr, Manchester, “ Dyeing and printing.” —Dated 23rd Sep- 
This invention consists in the use of 


bases, such as lime, magnesia, + peer cra 
vance at ordana fo eg nd 3 iy aah cone da 
or fabrics are passed into a lution of one of the phosphates above 








ved in and then into a bath ’ 
described, previously disso) an acid, ne a containing a 


vegetable, animal, or coal-tar 
2931. C. Henesr, pbs. 


dye.—Not 
ww, J. B. Muscuamp, and N. Witsox, Holborn, 
” — Dated 24th 868. 


“* Manufacture September, \ 
This invention consists in carburetted hydrogen or luminous gas 
from the volatilisation of h ous fluids known under the name of 
dead oils, gas tars, petroleum, tar, common fat, or oleic acid, in any 


vegetable 
In the process of volatilisation the hydrocarbons or ls are taken 
and placed in a receiver or tank, so as to obtain the necessary head or fall, to 
insure their flowing freely into the retort and combination with superheated 
steam. The heat of the superheated steam volatilises the hydrocarbon in the 
retort, and it passes off through the exit pipe on its way to the gasholder. 
ae ree oe and the retort we have a condenser of any 
own form. 


2950. R. Que aue and J, Hocx1ne, Plymouth, “ Calcining ores;’—Dated 26th 


Sept , 1868. 

This invention consists in calcining ores, such as tin and copper, containing 
sulphur, arsenic, or other foreign | emcees | exposing them to heat in con- 
tact with heated air, by passing them thro’ a revolving tube or cylinder 
kept in constant steady motion, regulated in 7 so as to keep them under 
the influence of heat a greater or length of time, varying according to the 
constitution of the ores. The tube is constructed of either wrought or cast 
iron lined with fire-brick, about thirty feet long and four feet in diameter. On 
the exterior of the tube are three or more cast iron rings which work on fric- 
tion rollers, by which the tube is supported. The rotary motion is im 
by an endless screw working into a cogged ring. The ore is supplied in a 
regular steady stream at the end farthest from the fire, and by the revolving 
of the tube, which is elevated at one end. 

2968. C. D. AnEL, Southampton-buildings, ‘‘ Converting cast into wrought tron.’* 
—A communication.—Dated 28th September, 1868. . 

According to this invention the fluid cast iron, whether direct from the 
blast furnace or remelted, is taken and poured into a suitable receptacle in a 
stream, the flow of which is so regulated that the oxides (say iron ore, or 
cinder, or any other convenient and suitable oxidising substance) can be 
stirred or mixed into it. The fluid metal will rapidly become pasty, and then 
solid, so that it is important to perform the operation quickly, and if the 
hardening is inconveniently rapid the oxide should be used hot.—Wot pro-~ 


70. J. Grecory, Bristol, ‘‘ Preparation of animal charcoal.”—Dated 28th 
September, 1868. 

This invention relates to an improved construction of retort. The retort is 
constructed by inserting in a revolving heating cylinder a plate or series of 
plates having perforations therein of a rectangular or other suitable shape 
made in a direction inclined from the axis of the cylinder. 





Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 
2916. R. HARLING, Silvertown, ‘‘ Telegraphic instruments.”—Dated 22nd Sep- 
tember, 1868. 

This invention relates to improvements in telegraphic instruments on the 
Morse principle. Instead of the ordinary style or pen a rotating pen or marker 
is used for printing or embossing the paper. The pen consists of two concave 
discs of steel or other metal with tapered edges placed together so as to form 
a hollow chamber. These dises are attached to the open end of a metal bar 
or thimble which serves as an ink reservoir. This box is made with a hollow 
central stem to receive a screwed spindle, and a clamping nut serves to retain 
the outer disc in place. 

a Prevost, Noiting-hill, ‘‘ Electro-magnets.”"— Dated 25th September, 


According to this invention a bar of iron of the best quality is forged into 

a horseshoe form, and immersed in a bath of molten lead and allowed to cool 

slowly. This operation is repeated seven times. During the‘last flowers of 

sulphur are added. The bar is then plunged in a bath of alcohol at a high 

temperature, until the metal assumes a yellowish green colour, when sal-am~ 

moniac is added; when cooled the bars possess great electrical power.—Not 
with. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 


2878. W. CLaRk, Baker-street, London, ‘‘ Spring boots for horses.” —Dated 18th 
September, 1868. 

The boot consists of a linen, woollen, silk, or leather covering, porous or 
waterproof, which is Jaced, buckled, strapped, or fastened with a spring or 
otherwise, on the outer side of the leg, to which a padding is applied. —Not 

ad with. 


2880. E. T. HuGcHes, Chancery-lane, London, ‘‘ Grinding, smoothing, and 
polishing glass, &c.’""—A communication.— Dated \8th September, 1868. 

This invention consists of a truck constructed of wood or other suitable 
material, mounted on wheels, and carrying a circular or other shaped 
horizontal table, free to revolve on a shaft passing through the centre of the 

proceeded with 


truck, and resting on a footstep at the base thereof.-—Not \ 
2881. W. Neenam and J. Kite, Vaurhall, “‘ Depurating fluids.”—Dated 18th 
September, 1868. 


The object of this invention is the employment of paper as a filtering 
medium under high pressure. An even surface is obtained by the use of 
perforated plates or diaphragms of equal or of greater length and breadth or 
diameter than the frames forming the supply and discharge chambers. A 
textile fabric—an ordinary filtering cloth, for example—is interposed between. 
the paper and the perforated diaphragm. ‘To enable the easy introduction of 
paper into the press, holes are made in the frames, forming supply chambers. 
in the perforated diaphragms and in the cloths. These holes correspond with 
short tubes set in holes in the frames forming the discharge chambers, so 
that when the whole are placed in juxtaposition they form supply and dis- 
charge conduits, traversing the press or depurating apparatus from end to end. 
2886. M. Macpermort, Edwardes-square, London, “ Street.lamp reflector.” — 

Dated 19th September, 1868. 

A disc is placed within the lamp above the flame, and beneath it are four 
vertical plates crossing each other at right angles with the opposite angles of 
the lamp frame —Not proceeded with. 

2889. W. Haynes, Middle Hutton, ‘‘ Dressing leather.” —Dated 19th September, 
1868. 


This invention consists in an improved machine for performing the opera- 
tions in dressing leather, known as washing. Also in drawing the goods out of 
the vat or pit in which they have been workea by an improved method. The 
machine can be applied to washing cotton, waste rags, and other materials. 


2890. J. Brown, Huddersfield, “ Extracting water and other liquids from raw 
material and manufactured goods.’’— Dated 19th September, 1868. 

The apparatus consists of a concave table, dish, or vessel (by preference 
fluted) upon which the sut to be op 1 upon are to be placed, to which 
a pipe in connection with a pump is applied. A cap or cover of india-rubber, 
or other air or waterproof cloth or flexible material, is attached to the edge 
of the dish over the substances.— Not proce with. 

2895. N. Jarnvig and W. Miter, Glasgow, ‘‘ Manufacture of oakum, tow, 
&c.”—Dated 19th September, 1868. 

This invention consists in constructing and arranging the teasing apparatus 
so that the portions of the fibrous substances will be firmly held and siowiy 
fed forward so as to be thoroughly acted upon up to the last, and so that no 
partially teased portions may pass through.— Not proceeded with. 

2896. H. Foster, Bermondsey, ‘‘ Graining and bruising leather.”—Dated 19th 
September, 1868. 

This invention consists of an endless band or belt of a sufficient width 
passing round two rollers or cylinders mounted, and revolving above a table 
capable of being pressed up against the band or belt by a treadle. One of the 
rollers or cylinders is mounted on an axis carriedjin fixed bearings, and is 
driven with a slow motion by suitable gearing, whilst the other roller or 
cylinder is mounted in bearings capable of ag ay ri so as to keep the band 
or belt always distended, and revolves merely by friction with the band or belt 
which is driven by the first roller. That part of the band or belt which extends 
between the cylinders immediately above the table is supported above by a 
backing of wood fixed to the side frames so as to keep the band or belt per- 
rectly flat, and prevent it from yielding to the pressure. The table, which 
lies immediately beneath, has its surface Hel to that of the backing, and 
is carried on a frame capable of rising and falling slightly in suitable guides, 
—WNot proceeded with. 


2902. C. WHEELER, Speenhamland, ‘‘ Turning on or cutting off Uquids."—Dated 
2lst September, 1868. 

According to this invention the patentee attaches by a flange or otherwise to 
the vessel containing the liquid a bent tube or pipe; a second tube passes 
into a socket formed in the elbow tube, and the junction is effected by a rod 
or bolt passing through the two. To the second tube he attaches at right 
angles thereto a long tube, which must be the bay of the depth of the 
vessel containing the liquid. The elbow tube is a fixture to the vessel, but 
the second tube with the arm is free to turn therein. BY a e 
tee, ante is free to flow t h the long tube, and by raising it, escape is 
cut off. ’ 





3008, 3, Lanne Norwood, “ Coffee and teapots, dec." —Dated 21st September, 


This invention consists in conetepeting a channel gutter or water space 

around the outside of the of the coffeepot or other vessel. and in 

forming the lid with a depending’ Fim ed gg hyo into ~~ mf 

Water space, rim reaching nearly or q) bottom o! channel. 

The outer "edge of the channel fe preteraly higher than the inner edge. 
wi , 


When the channel or is filled it not only forms a water 
lute or seal to prevent wr Sere esienas Ode coeoten on 
vapour, so that the liquid from the condensation falls down into the 


and the aroma to the main contents of the Not 
|. — - lena pot.—Wot pro- 
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THE ENGINEER, 








2904. P. E. 8. W. Stocxmayn, Keppel-street, W.C., ‘ Tents.”"—Dated 21st 
1 

ding to this invention the employs, instead of centre poles, 

hottew minh net of metal. the = ids of these rods or tubes 

he forms screws, which he screws suitable sockets. These sockets are 

connected to plates or flattened surfaces, hav ing three or more 





or stretchers are 

ports with other tubular supports arranged on either side thereof, and when 
of such side tubular supports are arranged side by side they are con- 

nected to each other by connecting pieces which extend from the one to the 

, and these connecting pieces are also of tubularform. By these means 

the central tubular supports are held firmly together. 

2906. J.G. Prrox, Cornhill, “‘ Bushing blocks and rollers,” —Dated 21st Septem- 


: 


This invention consists in constructing the sheaves of blocks and rollers 
with loose bushes, composed of one or more concentric rings of metal or other 
suitable substance or material, a recess being formed in the sheave or roller to 
receive the largest of such said rings, the other smaller rings fitting easily 
therein and into each other, so that when placed on the centre pin or axis of 
the sheave or roller, it moves thereon more freely than when the bush is fixed 
in the sheave or roller. 

2908. 8. Fox, Deepear, “ Umbrellas.” —Dated 2ist September, 1868. 

The object is to give to an umbrella or parasol when open a greater spread 
for a given length of rib, a greater stiffness to resist the action of the wind, 
and an improved droop or downward curve at the 4 of the ribs. These 
objects are attained by giving to the ribs varying degrees of stiffness or 
elasticity throughout their length. For this purpose strengthening pieces are 
applied to each rib for a distance on each side of the middle bit, which is 
fastened to the rib, and to which the end of the stretcher is jointed ; or each 
rib may be thus strengthened for a distance on that side only of the middle 
bit which is towards its outer tip, the strengthening piece being applied to the 
rib, close up to the middle bit. 

2909. F. W. Fox, Bristol, ‘Locomotive engines and carriages.” —Dated 22nd 
68. 


ber, 18 i 

The object of this invention is to dispense with the bogie trucks for rail- 
way engines and carriages. The patentee connects the contiguous ends of 
the framework of the engines or carriages, or engines and carriages combined, 
by means of springs or elastic rings imserted in both or one of the frames, 
through which springs or elastic rings a circular bolt passes, securing the 
frames together in such a manner that they can freely turn laterally upon the 
bolt.—Not proceeded with, 

2910. W. H. J. Grovr, Commercial-road, London, ‘‘ Manufacture of tobacco 
pipes, &c.”—Dated 22nd September, 1868. F 

This invention consists of a table plate of equal thickness and the required 
size, having projections thereon, for the purpose of attaching a lever and 
screw of any desired length or diameter. Sides are screwed to the said table 
plate, which have brackets of iron, steel, or brass for supporting a 
horizontal spindle or shaft, with a quadrant at each end. These have cogs or 
teeth thereon, and are made to gear into racks having cogs or teeth on one 
side. The racks are made to slide in grooves fixed to the said table plate 
either ina vertical position or at an incline, to suit the action of the quadrants. 
A connecting-rod is attached to the lever by means of a knuckle or circular 
joint, the other end of the connecting-rod being connected to the quadrant 
spindle. The lever being put in action imparts a vertical motion to the 
screw, while the quadrant spindle receives a rotary motion at the same time. 
2911. W. L. Wis, Adelphi, London, ** Azle boxes.”"— Dated 22nd September, 

1868. 

This invention consists in a peculiar construction of axle box, in which the 
oil or other lubricant employed is contained in the lower part of the box 
itself, and is drawn up by capillary attraction through wicks to a saturated 
pad, which transfers it to, and thus lubricates the neck of the axle. The 
excess of oil or other lubricant, after passing on to the axle neck and falling 
therefrom, passes, on its return, to the lower part of the box through a 
filtering medium formed of canvas.—WNot proceeded with. 

2914, a C. Scott, Kingston, “ Measuring liquids.”— Dated 22nd September, 
1868. 

This invention consists in so constructing measures as to dispense with the 
necessity of employing funnels, A spcut is affixed tothe bottom and underside 
of the measure, a hole being made through the bottom for that purpose ; into 
this hole a valve or plug fits water-tight, and is connected to a vibrating lever 
adjusted to the top of the measure at the handle.—Not proceeded with. 

2921, E. W. Hatiipax, Hammersmith, “ Lubricdting machinery.” —Dated 23rd 
September, 1868, 

A dise or plate working between two fixed plates is employed. A hole or 
holes are formed in the movable disc or plate, which alternately come 
opposite a hole or holes in one of the fixed plates, and then opposite a hole 
or holes in the other fixed plate. One of such fixed plates forms the bottom 
of the oil or grease cup. whilst the other is held in position by bolts and nuts, 
and is kept up to the movable plate or disc by means of a spring or springs or 
other means. The movable disc or plate is fixed to and operated by a rod or 
shaft, to which motion is given from any suitable part of the machine or 


engine. 
2922. H. Lomax, Over Darwen, ‘‘ Sewing machines.”—Dated 23rd September, 
1868 


This invention consists in an improved construction of those parts of the 
sewing machine which press and move the material operated by means of 
what is usually termed a presser foot. A presser foot of a novel and improved 
construction is employed, which consists of two parts, an outer frame and an 
inner foot that presses and moves the material. 

2920. J. Macintosu and W. Boacert, “‘ Applying bands to boots, dc.”— 
Dated 23rd September, 1868. 
This invention relates to a patent dated March 28th, 1868 (No. 1065), and 
consists in the application of the same kind of fillets then described to other 
of boots and shoes as well as the fronts. A vertical cut is made down 
each side of the boot to the depth of about five inches, and four or five fillets 
are introduced transversely across the opening between the leather and the 
lining.— Not proceeded with. 
2933. H. J. B. Kenpaun, Great Winchester-street, London, ‘‘ Preservative 
paint for ships’ bottoms.”’—Dated 23rd September, 1868. 

The composition consists of the following ingredients:— Arseniate of 
copper, oxide of iron, carbonate of lime, crystallised strychnine, concentrated 
anhydrous extract of tobacco, crystallised borax. To these ingredients coal 
tar is added, and the whole is ground.— Not proceeded with. 

2924. A. Barciay, Kilmarnock, *‘ Barometers and thermometers, and their 
combination with watches.” —Dated 23rd September, 1868. 

The construction of barometer which it is prefer ed to employ consists of a 
thin hollow tube of a somewhat elliptical or flat section. This tube is 
exhausted and fixed at one end to the case or the framing of the instrument, 
whilst the other end is free and attached by a link to a lever movable about a 
centre, and which at its opposite end carries a toothed rack gearing into a 
pinion, on the axis of which the indicating needle is fixed. The link is to be 
made of a more expansive metal than the tube, so as to counteract the expan- 
sion of the tube by heat. The barometer tube is placed in the case of the 
combined instrument so as to encircle or surround the mechanism of the watch. 
The thermometer consists of a metallic tube, with or without a bulb at one 
end, filled with mercury or other liquid, which in its expansion or contraction 
causes the movement of a lever, to which itis connected by a link in such 
manner that the movements jn the tube are communicated to it, and thence 
by means of a rack fixed at one end of the lever, which actuates a pinion 
carrying the indicating arm. The indicating arm is provided with a pencil, 
the point of which bears against a graduated sheet of paper, which is main- 
tained travelling at a uniform and known rate, so that as the variations in 
temperature cause movements of the needle, the pencil point varies in posi- 
tion accordingly, and these variations are depicted upon the graduated 
travelling web or sheet of paper. 

2925. A. Boorn and J. Hargison, Staleybridge, ‘‘ Sewing machines.”— Dated 

This inyention peloton i Arathi ‘ 

__ 2 dis Invention re , First, to supplying the under-thread in greater quan- 
tity than has hitherto been practicable, and consists in substituting a reel or 
bobbin carrying the under-t! d in place of the shuttles or spools, such reel 
or bobbin being disposed in a cylindrical box or cavity formed in the table or 
arm of the machine parallel with the vertical needle bar, and placed upon a 
stationary circular table at the bottom of the box or cavity. Secondly, toa 
novel feed motion which is arranged to work in any direction, and consists of 
a sleeve surrounding a cylindrical bar, through which the needle bar recipro- 
cates. Thirdly, to a novel description of tension for the threads, which 
consists in applying the pressure of a three-legged spring to a sleeve, upon 
which the bobbin is fixed.—Not proceeded with. 


wees gg GuEN, City-road, Lendon, ‘* Button holes.” —Dated 23rd September, 


This invention relates to a patent dated 10th January, 1868, No. 93, and 
consists in inserting between the leathers or other substances of which the 
said boots, shoes, garters, or other articles are constructed, pieces of vulcan- 
ised india-rubber or other suitable material having slits or holes therein, the 
slits or holes being placed over corresponding holes in the leathers. Both 
surfaces of the leather or other material, and also the india-rubber itself, may 
be coated with any suitable adhesive composition, so that the surfaces may 
adhere firmly one to er, or the two leathers may be algo stitched together. 
2928. W. Tuomas, Carnarvon, “ Circular saws.” —Dated 23rd September, 1868. 

The saws are formed of a number of triangularly or other suitably shaped 
segments, each segment forming a separate and independ tooth. These 
teeth or segments are retained or held between two circular discs or plates, in 
one of which a number of pins or dowels are securely fixed, two or more to 
each tooth ; the pins projec’ See Se severe) feet cates Dele formed 





in the second disc two the segments between them forming 
Sebmeds On upon an ordinary saw spindle, and screwed up firmly 





2929, A, M. Wetn and x. A. Werr, Bayswater, “‘ Pneumatic signalling.” — 
This invention con: , First, in certain improvements in the val 


tubes and compressing air vessel, or between 
sphere. Secondly, in employing, in connection with the compressing instru- 
ment, a self-acting relief-valve, for the purpose of mai the pressure of 
the air contained therein in equilibrium with that of the external atmos; 
when signals are not being sent. Thirdly, in an improved arrangement of the 
sending mechanism, whereby one movement of the handle or key is made to 
uate upon both the valve and air chamber at the same time. Fourthly, in 
e arrang! and adaptation of mechanism in connection with compress: 

or exhausting instruments, whereby the patentees are enabled to t 
motion to hammers or other instruments for ringing bells, discharging guns, 
exhibiting semaphore and other signals. f 

2982. W. Duns, Mewington-green, “‘ Substitute for the soldering of pipes.”’— 

Dated 24th 1868 


The object is to dispense with soldering in the ting of cocks, unions, 
flanges, or T’s to metal or other pipes. At the end of one pipe a boss of any 
suitable metal, and of any desired shape applicable to the purpose, ig affixed. 
This boss is provided on its exterior with a screw thread, and has under it a 
projecting nose at the fore end. A nut is then taken, tapped with a thread, to 
fit the thread of the boss, and the nut is passed over the end of the pipe to be 
connected, which is then bulged. 

2933. E. Deatu and J. Extwoop, Leicester, “ Pumping apparatus.” —Dated 
24th September, 1868. » 

A spur wheel fixed on the main vertical shaft is made to gear with a pinion 
suitably mounted. On this pinion a flange or disc crank, connected by a pin 
to the piston-rods of the pumps, is formed. The pin traverses in a slot link 
between, and forming part of, the two piston-rods.— Not proceeded with. 


2934. E. Deatu and J. Exruwoopn, Leicester, “ Cutting leather, &c.”""—Dated 
24th September, 1868. 

The object is the substitution of a continuously revolving roller, with knives 
or cutters on its periphery, for the ordinary vertical reciprocating apparatus, 
and consists in the use of a roller with a series of suitably formed knives or 
cutters fixed on the periphery of the roller at the requisite distances apart. 
This roller is caused to revolve in contact with and press against another 
roller covered with wood, lead, or other suitable substance that wil] not injure 
the cutting edges of the knives or cutters on the said knife roller. 


2935. D. Cowan, Long-acre, “ Float valves for cisterns.”—Dated 24th Septem- 
868. 


, 1868, 

The float valve is constructed of two parts,—a float, which is an air-tight 
vessel, circular in shape, with a dome-shaped cover, and having a central 
opening up to the cover large enough to pass over the valve; and a yalye of 
anegg shape with a central spindle, upon which is a button or chuck to close 
upon the valve seat. This button rests in a cup undereath, through which 
the spindle moves freely in a vertical position.—Not proceeded with. 


2939. W. T. Warrs and D. F. Fieerwoop, “ Hydraulic press."—Dated 24th 
September, 1868. 

This invention refers to a patent, dated 28th August, 1867. Upon a main 
shaft are fixed:cams governing the forcer and likewise the . 
The action of these cams is reciprocating, and by a ratchet motion or other 
mechanism, the forcer may be caused to advance any desired distance at each 
revolution of the cam shaft, whilst by the alternating force of the pressure plate 
cams an intermittent and pulsative action is given to the pressure plate, or 
the same result is obtained by interposing hydraulic cylinders between the 
forcer and pressure plate cams or either of them and the die or mould, thus 
enabling us to regulate by means of suitable valves the pressure generated by 
the action of the cams. 

2940. J. Baces, Holborn, ‘‘ Making white lead.”"—Dated 25th September, 1868. 

Where cast blue lead is employed for making white lead the patentee casts 
the metallic lead upon very hot plates and makes the white leadin pots. In 
effecting corrosion he uses nitric, nitrous, and acetic acids.—Not proceeded 
with. 








2941. J. Tonprrr, Belfast, * Treatment of the potato."—Dated 25th September, 
1868. 


This invention consists in digesting the washed tuber in water at a tempe- 
rature below the gelatinising point of starch, but sufficiently elevated, and con- 
tinued for a sufficient length of time to soften and render flexible its fibrous 
structure, so as to permit of the separation of its liquid from its solid consti- 
tuents by mechanical pressure. 


2943. J. L. R. Sreckex, Oltawa, Canada, ‘‘ Musical instruments.”—Dated 28th 
September, 1868. 

This invention consists in substituting for the circular and comparatively 
small holes or openings now in use in wind instruments, openings of an oblong 
form, and of much larger area relatively to the size of the tube than is ordj- 
nary, and increasing gradually in size from the foot of the instrument to the 
embouchure.— Not proceeded with 
2944. J. Wricur and W. H. Wit.iams, Birmingham, “ Gas burners.—Dated 

25th September, 1868. 

This invention relates to fish-tail burners. Instead of forming them solid 
and drilled out on the interior the patentees form them ofa tube cast or other- 
wise produced, and applying a pal lip within the top of the tube in such a 
manner that the said lip may be removed for the purpose of renewal whey or 
as often as required. 








BIRMINGHAM AT WORK, 
(From our own Correspondent. ) 


BIRMINGHAM coinage dates from the period when silver pennies 
with their deeply indented cross (which enabled them to he divided 
into literal half-pence or quadrant-shaped ‘‘four-things”) were 
supplanted by copper coins struck by the press of the redoubtable 
Blondeau. is was, if we mistake not, about the year 1665. Mr, 
Ralph Heaton, whose name is intimately associated with copper 
coinage, informs us that for spany yer revious to 1818 the want 
of copper money had been supplied to a e extent by the issue 
of tokens, not only by corporations, but by individual tradesmen 
and others, who had their tokens struck with their names and 
addresses on, or such various devices as their fancy dictated. This 
kind of currency still prevails in Australia and other countries 
where there is a scarcity of inferior coin. It was in the manufac- 
ture of these tokens that Birmingham made its first essay in the 
art of coinage. 

In the year 1797 Matthew Boulton, the world-famed e r, 
established a mint at Soho, where in eight years he coined for the 
Home Government 4000 tons weight of copper coin, representing 
in value not less than £800,000. In addition to this large supply, 
Mr. Boulton furnished an immense quantity of coins to the t 
India Company, and to various European Governments. This old 
mint, of historic fame, was in operation up to the year pengedting 
the Great Exhibition in Hyde Park, when it was dismantled, an 
the machinery was transferred to Baips Heaton and Sons, of Bir- 
mingham. In 1857 the building itself was demolished, and not a 
vestige now remains of the old Soho mint. Mr. Gilbert Hamilton 
(James Watt and Oo.) furnishes some additional information 
respecting this once famous mint, and adds: “An important 
branch of our trade has been the manufacture of coining 
machinery, which was originally designed by Matthew Boulton, 
and made by Boulton, Watt, and Co., who supplied with it the 
chief of the mints throughout the world.” Between the years 
1860 and 1866 the coinage at James Watt and Co.’s mint included 
3317 tons of bronze and copper coin, numbering not less than 
606,379,848 pieces, of which on some occasions as many 2s “a 
million of coins were made and packed in one day.” 

In the summer of 1860 Messrs. Heaton removed and enlarged 
their mint to meet the enormous and ever-increasing demand upon 
their sources of production. Changes of dynasties abroad rendered 
new coinages pecssenry, while established Governments were re- 
coining the old money in circulation, and thus the coiners of Bir- 
mingham were required to bring their utmost resources into active 
operation. Messrs. C. Heaton and Sons had three years ago twelve 
lever-coinage presses and eleven screw presses in active work, while 
James Watt and Co, (Smethwick) had eleven screws more, maki 
a total of thirty-four p which may be taken as the presen’ 
prodnoting power. Mr. Ralph Heaton favours me with an interest- 

g resumé of the coinage operations since 1849, from wi I 

ather that in seventeen years subsequent to date Bi - 
am produced tons of copper and bronze for the 
Government, 1400 tons for India, 700 tons for ne ee 
distrib 4 Fo 
‘or 


uted to Turkey, China, Canada, Chili, 
Sarawak, In addition to all this, 1600 of blanks 
bronze coinage of Milan were sent from Bi in 1861—2 for 
the Government of Victor Emmanuel, on re-establish - 
ment of the French empire a coinage of 750 tons was struck jn 





Marseilles from Birmingham The of copper 
Betiwood the yenve 1849 and 1806 (to which latber dato the ‘rovurne 


of 
dies were used, representing in value £4250. 
; ohn and Edwin Wright, of the Universe Works, Bir- 
mingham, who justly rank among the principal rope-makers in the 
introduced some twelve or fourteen years ago, combined 
rope of hemp and wire, the success of which has} been more per- 
ceptible year ay yo, Iron or metal wire is coiled around with 
p or “a er aceperastanes, & ahead or “corkscrew” 
direction. It is obvious ropes e on this principle possess 
pliability than wire ropes, and much greater strength in 
portion to the weight. In proof of this we may quote a table 
statistics, for which we are indebted to Mr. John Turner Wright, 
showing the comparative strength of wire rope, hemp rope, 
hemp and wire rope combined :— 








Weight per Breaking strain of | Breaking strainof Breaking strain of 
fathom, wire rope. | hemp rope. wire and hemp. 
Tarred. Ungalvanised. 

Ibs. Tons. cwt. Tons. cwt. Tons, ewt. 

1 1 6 9 5 -21 0 
& 13 10 x 0 19 10 
7 0 6 0 | @B to 
5, 7 8 | 5 5 ! 12 5 
4 7 0 | 4 10 10 0 
2 3 6 | = ee 8 0 
1 2 0 ! 1 10 4 0 








It has been well remarked that the manufacture of wire ropes, 
which has long been considered a ‘* staple” of Tyneside industry, 
belongs in reality to Birmingham, where the materials are m 
and whence they are still despatched to the North of England. 
Messrs. Wright have established a trade in Birmingham, which for 
the reason named ought to have been established half a century 
ago, but recent tel ph and other contracts executed at the Uni- 
verse Works have shown that the credit of mang sv in the 
matter will not lose much in the keeping of Messrs. Wright. 

_ Wire-working is a rapidly extending branch of Birmingham 
industry, every year seeming to augment the uses to which plaited 
wire can be applied. Mr. Gansby estimates that the pm 
department of wire dish covers employs some 500 workpeople, and 
the produce of these articles is almost numberless. Garden seats, 
flower-stands, and other descriptions of horticultural ironwork 
are largely produced by Messrs. George Baker and Co., and other 
well-known manufacturers. Mr. Baker has successfully introduced 
as a covering for this description of wirework a hard, enduring 
enamel, which is in every way much preferable to the common 
green paint formerly <n f The manufacture of iron wire bird. 
cages occupies 1000 artisans in Birmingham. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


( From our own Correspondent. ) 


ORDERS AT THE QUARTERLY Meetincs: Of Little Worth: Small 
Lots in Request -THeE LONDON MARKET: Consumers and Mer- 
chants—CONFIDENCE: Not Strengthening—THE FatLures IN 
LANCASHIRE AND YORKSHIRE: Effect on Iron-consuming Firms 
—FAILURES OF A BOILER-MAKING AND A TINPLATE-MAKING 
Fre : Indebtedness to this District—Surets—Prices—THE 
Norte or Enciayp ARBITRATION: Mr. Rupert Kettle—Pica 
Iron: Quiet-—Procress amoncst Pic [RON MAKERS HERE: 
Their Views on the Rail Trade—CoaL: More Doing—THeE 
BRattway Batayces — THe Inunparion Inqugst: Verdict: 
Quantity of Water—Harpwares: Branches and Markets— 
RepvcTION In Tin : Remarks. 


Tue quarterly meetings have not resulted in any marked accession 
of orders for iron at the mills and forges of this district; nor are 
any promised of much note. No one will buy in larger lots than 
are necessary to keep their stocks in working order. 

The specifications which merchants are sending in have refer- 
ence to the most meagre quantities, their explanation being, that 
whereas their customers used to order tons now they order so 
many cwts. 

The London trade is especially dull in reference alike to cus- 
tomers who are consumers and customers who are purchasers only. 
The former demand scarcely more than they require in their re- 
ponies departments, whilst the latter wili buy only from hand to 
mouth. 

Confidence is not strong in any direction; and the failures now 
occurring in the cotton and woollen districts have made ironmasters 

icularly cautious in taking orders just now in Lancashire and 
orkshire. The losses by the suspended firms are heavily felt by 
the boiler-makers and machinists. 

One firm of boiler-makers, indebted to this district, has already 
gone purely owing to the suspensions indicated. The concern 
showed 12s. 6d, in the £, but the chief proprietor is so disgusted 
with the prevailing state of things that he could not be induced to 
make any kind of offer, preferring to make an unconditional as- 
aeopens for immediate realisation and pro rata distribution of the 
results. 

At least one firm here is affected by the suspension of Messrs, 
Hallam and Madge, tinplate manufacturers, Morriston, Swansea, 
for, it is estimated, £70,000 to £80,000, From this district Messrs, 
Hallam and Madge have obtained some of their pig-iron. In the 
one case here to which we refer, the indebtedness of the insolvents 
is £2000. The burden of the total liabilities will fall, it is believed, 
upon the hematite iron firms. The suspension is a subject of much 
expressed surprise, but it is known that for some time past the 
firm have been selling tin-plates at low prices. 

Some sheets are in slightly better request than they were a short 
time ago, but average time for the mills on can be obtained only 
by running two instead of three at a firm. 

The prices of _ iron keep up, but in inferior descriptions the 
competition has brought down prices all round. 

Firms of considerable experience are disinclined to believe that 
the rail orders just obtained will turn out as profitably to the 
makers who have secured them as they expect. 

The employers in South Staffordshire promptly afford every aid 
to facilitate any investigation calculated to assist in settling ami- 
cably the wages difference between their con/réres and their men in 
the North of England. Mr. Rupert Kettle’s knowledge of this 
district wil] go far to assist him in the duties of umpire, and his 
experience as arbitrator in the carrying out of the scheme for the 
peaceful settlement of trade disputes, of which he is the originator, 
will make him eminently qualified so to adjust the difficulty as it 
now stands, that the faith of men and masters in arbitration shall 
not be weakened, but, on the contrary, made stronger by his inter- 
vention as umpire. . 

Fig zoe, the make of this district, can be had at in some cases 
Bs, a ton under the rates which would have been accepted three 
months ago. The quarter’s sales have not been large. 

What has been done of late in this part of the kingdom to econo- 
mise its resources in respect of the manufacture of pig iron is just 
now occupying the attention of some of the leading iron 
done alu ‘cai ‘wil yot bo aocosnplished, whieh, with the orci 
done ; ill ye accomplished, which, with the assist- 
ance of stone of Northamptonshire and Oxfordshire, will 
enable South Staffordshire to more than hold her own in future 


for rails to he made here at £6 10s., which shall leave a 





pane fr The men who hold these views believe it to be quite 
margin of profit to the producers, 














* Swansea. The amount of the 
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Coal is in more than season demand for domestic use, but 
itis nics in Ea eeeticealiong depastaieth. 

Sen on ae last week, it was determined at a meet- 
ing in Wolverham; to the £2300 balance here of 
the Oaks and the Talke so last Wednesday it was 
determined by the same committee of coal-masters to recommend 
that the similar amount obtained from South Staffordshire from 
cn oP Seay ward in the South 


Staff 

The inquestin the case of the Brierley-hill inundation has resulted 
in a verdict to the effect that the deceased collier lost his life by 
the accidental bursting of a dam, and the jury recommended 
that a dam in such a pit used for k g back 
a large quantity of water from other workings should be subject 
to the greatest supervision by competent and that from 
time to time the actual pressure of the water upon the dam 
should, if possible, be ascertained. The Government 
had expressed an opinion adverse to the placing of a dam in the 
main water artery of the pit, preferring that the water should 
come down freely to the pump; but he could not admit that such 
an arrangement would have prevented the accident; whilst two 
mining engineers (Mr. John Yardley and Mr. D. Peacock) spoke 
in approval of the dam. No one witness had ever before known 
so large a quantity of water suddenly break into a pit. Judging 
from the combined work of the pumps and the iron tank, the 
inspector, Mr. J. P. Baker, computed the quantity at 622,784 
cubic feet, enough to cover four acres and three-quarters of ground 
3ft. deep. There would have been no death if the one deceased 
had not wandered into the foul air. The twelve men and boys 
who were rescued alive are making satisfactory p 8; and so 
great is the interest felt in them that two of the number have been 
Gants high remuneration by lionising at a gin palace in Bir- 
m m! 

The hardware branches are unchanged. There is general quietude. 
The season home trade will, it is feared, be dull this year, and the 
export markets, whence orders usually flow in copiously at this 
date, will be late this year in making any sign. The Canadian 
demand is retarded by the exceedingly heavy fall of snow with 
which the dependency has been visited, extending in some parts to 
fourteen feet. This, it is feared, will be followed by a somewhat 
extensive flood. From the States the reports indicate an improve- 
ment in trade, but at present orders are withheld. Information is 
thence to hand of great recent advance in the manufacture of axes 
and files by machinery. Our own edge-tool makers are tolerably 
well employed, but the goodsjare destined chiefly for South America. 
The East Indian trade in all builders’fi ngery is bad but bolts, 
which are in unexampled demand. The same state of things is 
observed in one kind of rim-locks, also for export. The machinists 
and the founders of heavy goods do not yet evince animation, but 
there is a little more doing in the manufacture of girders, tanks, 
and some other rivet work. Boilers of the best kind are in active 
request ; in the diagonal seam kind Messrs. Wright Brothers are 
very busy. The extended influence of boiler inspection and as- 
surance companies is producing a beneficial influence in the direc- 
tion of improved steam-generating machinery. 

The consumers of tin were as much surprised as gratified when 
they found that on the previous day it had been resolved by the 
smelters of tin to reduce that metal £3a ton. Itis well-understood 
thattthe advances which j have taken refined up £41 and common 
£37 in six months have been unnaturally rapid; but seeing that 
the last advance (of £6) was on the 5th of April, the current was 
not expected to have begun to turn at so early a date as another 
seven days, although the rise spoken of followed,one of £10 a ton 
determined upon on the’ 1st inst. 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Te Iron TRADE :' Rail Mills Working nearly 'Fullj Time during 
the Past Quarter : Anticipated Rise in Prices: Increased Vitality 
in the Trade: Large.Transactions with American Buyers: Rus- 
sian Advices favourable as to the Future Requirements : Inquiries 
from Indiamore Numerous: Improvement in the Continental 

nd: THE Pic IRON TRADE—THE TINPLATE TRADE—STEAM 
Coat TRADE—HEAVY FaituRE IN SOUTH WALES—NEw Srram 
Boat CoMPANY in SouTH WALES—THE TRADE OF THE SOUTH 
‘WALES Ports, 

Durine the er just ended the rail mills in this district have 

been constantly working nearly full time, and the prospects of this 

important branch of the trade are now as good as they were at the 
commencement of the new year. e large increase in the 
demand which sprung up at the close of last year has given 
employment to the Prussian, and French works for some 
months to come; and this will deter them from competing with the 
makers in this and other districts for the heavy contracts for rails 
for Russia‘and the United States now about to be given out. The 
quarterly meeting of ironmasters passed off in what was considered 

a satisfactory manner, and strong hopes are now entertained of 

better prices being obtainable before the next quarter day. During 

the past week the trade has assumed something like its vitality 
previous to the quarterly meeting, and there isa fair probability of its 
continuing to manifest the same liveliness for some months to come. 

A large amount of business continues to be transacted with American 

buyers, and last month no less than 26,783 tons were sent to the 

American markets, of which New York alone took 15,363 tons; and 

should the weather continue favourable, and no ae we A of ships 

arise, the exports during the present month will probably be still 
r, as some thousands of tons are now awaiting shipment for 

the United States at the local ports. Russian advices continue 
favourable as to future requirements, and the exports to the Musco- 
vite empire at this early period of the season amount to nearly 
tons, and several vessels and steamers are ted to arrive 

is week to load for the Russian markets. Inquiries from India 
are more numerous, and an increase in the demand from that part 
of the British empire is now looked forward to before many weeks 
have elapsed. The continental demand has also improved, and 

as there appears to be in several of the European countries a 

general awakening as to the importance of railway communications, 

the quantity of iron that will be required to carry out the contem- 
plated extensions of the railway system will be something prodi- 
gious, and, as foreign houses are full of engagements, it is quite 
evident the great bulk will have to be supplied by the makers in 
this and other districts in the United Kingdom. There are more 
inquiries for pig-iron, and prices are much firmer than they have 


been for some weeks 
i for tin-plates at the advanced prices deter- 
mined upon at the quarterly meeting, and unless the make is un- 
= extended, there is a prospect of a further rise, 
here is a tolerably good demand for steam coal, and from some 
of the foreign markets the demand has somewhat increased. The 
exports during the past month were, on the whole, above the 
average, ond Bie Ver eS eaente cabo pers had ex- 
perienced no difficulty a sae of suitable tonnage for 
the more distant ports, there have been a larger increase. 
Trade with South America has somewhat revived, and the ship- 
ments to the mail packet stations are than have been 
for some weeks past. quantities continue to be sent to the 
French markets, and, as has been the case for some little time past, 
French buyers continue the best customers for South Wales steam 
coal, The improvement which recently set in in the house coal 
trade has been somewhat checked by the hot weather which set in 
so suddenly, and at several of the collieries the hands are less 


Gn 'ioaday the announcement was made of the anion of 

Messrs. and Madge, tinplate manufacturers, Morriston, 
liabilities isnot yet authoritatively 

£80,000. ae eaay for petesirne ef Sich podum'in the 
a 

tipplate trade, and they have carried on large and extensive works 





at Morriston. The announcement of the failure came upon the 
district quite by surprise, for the firm had the reputation of 
wealthy and of carrying on a prosperous business. | competi- 
tion in the tinplate em oncntip. fe epee Twig. ye 

new works, is said to be ief cause of the suspension. It is also 
said the Glamorganshire ing Cempany are creditors to a con- 
siderable amount, but they hold securities to that amount. Should 
the works be stopped entirely it will be a serious loss to the neigh- 
bourhood, as a large number of hands who were regularly employed 
will be thrown out of en 

The Cardiff and Portishead Steamship Company, having for its 
chairman the Marquis of Bute, have heed the interest of the 
Bristol Navigation Company in the Bristol and Cardiff, Newport 
and Tifracombe stations, and immediately on the completion of the 
low-water pier at Cardiff, the new company announce the arrival 
and departure of steamers at fixed hours, irrespective of tide, and 
as often in the day as the traffic may require. 

Another blast furnace has been blown in at the Plymouth Works, 
an indication of better times coming. 

The following are the returns of the trade of the South Wales 
ty during the past month, and the corresponding month of 
1868 :-— 

Exports or Steam Coat. 


March, 1869. March, 1868. 
ons. Ton: 


S. 
Cardiff .. 20 co cc oo co ce 190,178 .. oc oo 147,745 
Swansea oo co co co co co B1168 ce cc ce 20,503 
Newport eo 00 cc co co co 20,049 .. cf eco 21,665 


Llianelly so 60 ve co co co SD’ ‘v0 co co 16006 
SHIPMENTS CoASTWISE. 
March, 1869. March, 1868. 
Tons. Tons. 


Cardiff 1c co oc ce cc co oc 77,745 .e co oo 55,822 
Swansea co 00 ce co. cco cot, B404L cco co ce 16,300 
Newport eo ce co co eco “cc » 66,518. 2. oe oe 31,208 
Llanelly oe 00 90. “eo (ee.% 0.1 Ee { wei ‘cot co™ SR7E8 


Cardiff also exported 19,399 tons iron and 1330 tons patent fuel; 
Swansea, 2446 tons iron and 11,546 tons patent fuel; and Newport, 
22,409 tons iron. Of the iron sent from Cardiff 16,704 tons were 
rails, of which New York took 7301 tons; New Orleans, 1425 tons; 
Baltimore, 1425 tons; Callao, 1000 tons; Boston, 503 tons ; 
Taganrog, 479 tons; Giurgevo, 999 tons; Galatz, 850 tons; and the 
remainder was sent to France and the continental markets. The 
iron sent from Newport was all rails, of which New York took 
7234 tons; New Orleans, 6790 tons; Taganrog, 4402 tons; St. 
John’s, N.B., 1119 tons; oo, 577 tons; Galatz, 750 tons; 
Mollendo, 600 tons; Puerto Cobello, 36U tons, Alicante, 320 tons; 
and Vera Cruz, 248 tons. Of the iron sent from Swansea New 
York took 478 tons and New Orleans 340 tons. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

THE CLEVELAND IRON TRADE: State of the Furnaces, d:c.—LAUNCH 
OF A STEAMER AT HULL —NORTH-EASTERN RatLway : Wew Leeds 
and York Direct Line — THE BIRKENHEAD FERRIES—MAN- 
CHESTER STEAM BOILER ASSOCIATION: Report of Mr. L. E. 
Fletcher—DROYLSDEN GAS COMPANY—THE CLYDE TrRusT— 
CLYDE SHIPBUILDING — STONEMASONS’ STRIKES — STATE OF 
TRADE: Sheffield: South Yorkshire: Leeds — NortTH-EASTERN 
District: Hull Steamers Loading for the Baltic: Cleveland : 
North-Eastern Railway.(Telaw and Jarrow Branch): The 
Admiralty and North Country Coal, &c. 


THE number of furnaces in blast in the Cleveland district is 89 
and there are 36 out of blast. Of the 36 furnaces out of blast, 18 
are not likely to be blown in again in their present form. The 
Clay Lane Company has three furnaces, which are being rebuilt. 
Messrs. Swan, Coates, and Co. are building two new furnaces. 
Messrs. Jones, Dunning, and Co. are raising one furnace. Messrs. 
Stevenson, Jaques, and Co. are building one new furnace. Messrs. 
Samuelson and Co. are building two new furnaces. Messrs. Bell 
Brothers are re-building one furnace. The Norton Iron Company 
has one furnace smelting titaniferous ore. The Stockton Furnace 
Company is re-building two furnaces. Messrs. Bell Brothers are 
re-building the Wear furnace. The stock of pig-iron in store at 
Middlesborough, April 6th, was 66,337 tons, as compared with 
70,547 tons, April 7th, 1868, 

A large steamer, the Leo, built by Messrs. C. and W. Earle, of 
Hull, for Messrs. T. Wilson, Sons, and Co., has just been launched. 
The dimensions of the Leo are—length, 221ft. ; beam, 30ft. 6in. ; 
depth of hold, 17ft. The total number of steamers now afloat an 
belonging to Messrs. T. Wilson, Sons, and Co. is twenty-five. 

The new direct route of the North-Eastern Railway between 
Leeds and York has been opened for traffic. The North-Eastern 
and the London and North-Western Railway Companies have re- 
moved the whole of their train service from the old station at 
Leeds to their fine new station in the same town. The old station 
(the Wellington) is left in the undisputed p ion of the Midland 
Company. By the opening of the new direct route ordinary trains 
save twenty minutes between Leeds and York, while the express 
trains gain thirty-five minutes. To Hull, also, twenty to thirty 
minutes are sav 

A fair business continues to be done at the principal iron works 
in South Yorkshire, the demand for rails especially contin ues 
active, Plates and sheets are in fair request, as are also some 
descriptions of castings. There has been little or no increase in the 
quantity of coal sent to Hull and Grimsby ; business is still quiet, 
although the coal workers are looking to the opening of the Baltic. 
A fair business has been done with several of the Lancashire dis- 
tricts. 

The Leeds machine makers are reported to be “slack.” The 
tool makers have far more orders on hand, but do not meet with 
any very pressing demand. 

Messrs. Blair and Co. (Limited), Stockton-on-Tees, have been 
placed on the list of engine builders for the Royal Navy. 

The receipts of the Birkenhead ferries from April 24th, 1868, to 
February 28th, 1869, were £30,561, as compared with £35,439 in 
the os period of 1867—8. The working expenses in 
1868—9 were uced to £26,031, as compared with £29,134 in 
1867—8. 

At the last monthly meeting of the executive committee of the 
Manchester Steam-boiler Association, Mr. L. E. Fletcher, chief 
engineer, —— a report on his operations for the last two 
months, It appeared that during that time 456 visits of i ti 





intended for the Baltic and Mediterranean trade. The William 
Millar will be fitted by the builder with engines of 120-horse power, 


his eel : 
f “ie Species liao the employment of all the prin- 


cipal masters in the trade in Manchester struck work on 


steel for manuf: 


loading 

il mills in the Cleveland district are active, and there is a fair 
demand for other kinds of iron. Shipbuilding, too, on the Tees 
appears to be in a tolerably healthy state. Mr. Tone, of Sunder- 
land, has obtained the contract for the construction of the Pelaw 
and Jarrow branch of the North-Eastern Railway. Thirty tenders 
were sent in for the work. The Northumberland steam coal trade 
is reported to be improving. The purchase by the Admiralty of a 
supply of north-country coal direct from the pits has given much 
satisfaction. The i i i 
ment war steamers so as to render the consumption of north- 
country coal smokeless. The works of the new Tyne bridge and of 
the Redheugh bridge are proceeding satisfactorily. 
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CorpPER—British—cake and tile,| £ s. d. £48. @.| 2 @ £44 
Per ton .....eecccecess| 76 O 0.. 77 0 01 77 0 0.80 0 9 
Best selected ..... occcecee. | OO 8 O.. 0 80 0 0.. 82 @ 0 
Gheet ....00 ceeseccccceceee| 80 O 0.. 81 O 82 0 0..85 @ 0 
Bottoms... ...scecccesseceess | 83 0 0.. 0 0 8 0 0.. 8 0 0 
Australian, per ton eo - | 79 @ 0... 83-0 8119 0.. 8319 @ 
Spanish Cake 72 0 0.. 738 0 o. 000 
Chili Bars...... 71 0 0.. 71:10 7510 0.. 76 0 0 
Do refined ingot 75 @ 0.. 7610 77:10 0.. 7810 0 
YELLOW METAL, per Ib. .... 0 0 of oe 007 OOF 
TRON, pig in 9 TOD. sees 215 cash. 312 4 cash 
Bar, Welsh, in London ..... 610 0.. 612 6 5 0. 615 0 
ales....00. -| 600... 00 lL 7 6. 510 O 
76 6. %.% 700.765 0 
Rail, in Wales ...... «++» 600.. 62 515 0.. 000 
heets, singles in London .. 950. 00 950.006 
Hoops, first quality .... 650. 8 7 850. 000 
jeoce eeccccee 710 0... 715 750.000 
Swedish...... ecccccsccccsce| 10 O 0., 1010 1 56 0. 090 
LEAD, Pig, Foreign, perton....| 19 0 0.. 19 2 18 17 6..19 2 6 
B.. «+ | 2015 0.. 20 17 21 7 6..2110 0 
ds 19 10 0.. 19 16 19 10 0.. 19 15 O 
20 0 0..20 5 20 50.. 000 
22 5 0.,. 22:15 2210 0.. 23 0 0 
2015 0.. 0 0 2100.00 0 
27 0 0.. 29 0 27 00.. 00 0 
27 0 0.. 30 0 2% 0 0.. 28 8 0 
408. 00 410 0. 0 0 0 
617 0.. 618 617 0... 0 0 @ 
2010 0.. 0 0 20 5 0..20 7 6 
20 5 0. 00 220 0..2) 5 0 
2610 0.. 27 0 2610 0.. 2713 0 
000.. 00 000.000 
1 0 0.. 0 0 15 5 0.1510 0 
614 0. 0 0 416 0. 00 0 
610 0.. 611 41310... 414 0 
000. 00 41410. 000 
610 0... 0 0 418 0.. 000 
611 0. 0 0 419 0. 000 
616 0... 0 0 56102. 000 
13 6. 17 18 0. 14 0 
1 9 6. 113 19 0.. 110 0 
11l 0.. 114 18 0.. 110 0 
117 0.. 2 0 14 0. 116 0 
017 9%. 016 018 6.. 018 6 
Other sorts ...ssccccscceeee| 0 14 3. 015 015 6.. 017 0 
OILs, per tun, Seal, pale ......| 3610 0.. 0 0 38 0 0.. 000 
BrowD .cccocccscccccccee| 31 0 0.. 33 0 33 00. 000 
104 0 0. 0 0 98 0 0..100 0 0 
38 00.. 0 0 300.000 
37 0 0.. 0 0 3 00.. 000 
3300. 00 34 0 0.. 0°0 0 
31 0 0.. 32 0 300.000 
53 0 0.. 0 0 0173 0 0.. 000 
49 0 0.. 49 10 6910 0.. 7010 0 
41 0 0.. 4110 0/40 @ 0. 000 
WW 0.. 29 15 400.000 
as 3410 0.. 35 0 0] 3710 0.. 38 0 0 
Brown ..ccsscecccewsceee| 32 10 0.. 0 0 3% 00.000 
Foreign pale...sscccccoe.. | 36 0 01. 0 0 39 0 0.. 3910 g 
Brown cccccccsssesccce| 3310 0. 0 0 3610 0.. 000 
Lard cocccccesceccccescccce | 18 0 0.. 84 0 68 0 0..72 0 0 
Tallow socosccsccccceccsess | 32 0 0.. 38 0 37 0 0. 0 00 
PRICES CURRENT OF TIMBER. 
1869. , 1868. 1869. | 1868, 
Per load— £24 «1/2 & 4 & || Perload— 4246/4648 
Teak .....++++2e10 10 12 10 | 11 10 12 10/| Yel. pine, per reduced 0. | 
Quebec, red pine .. 315 415| 410 4 15|| Oanada, 1st quality 16 01710) 17 0 18 10 
yellow pine... 3 5 410] 215 4 © @nd do... 11 191210] 11 0128 0 
8. John’s N.B,yel.. 0 @ 0 0} 0 O O 0|| Archangel, yellow. 101013 5| 11 018 0 
Quebec,oak, white. 510 515| 5 5 5 15|| St. Petersburgye 1015 12 15) 10 10 11 10 
birch...... 4 5 417] 810 410] Finland ........ 610 7 0} 710 810 
1. 4 5 510] 310 5 0|| Memel .......... 12 013 0| @ 0 0 0 
0 0 0 0] O O O Oj| Gothenburg, yel.. 8 0 915) 8 010 0 
4 0510/4060 whie 0000) 8090 
210 4 0| 2 5 8 5j\| Gefie, yellow...... 9 010 0] 9 01010 
10 310] 3 © 815)| Soderhamn ...... 0 0 0 0| 9 01010 
215 8 0| 3 O 3 5j| Christiania,perO. 
2327] 20 8 9/| Ian. bys by 9$ 10 101910] 19 014 0 
4060|/607 0 in an: 
oS ol 6s on re 018} 0151 8 
6 0 710| 5 0 7 O|| Staves, per standard M. 
‘St, 8 0 910| 810 9 0|| Quebec pip:...... 75 0 0 0|70 0750 
Deale, per 0. 128. by 20. Sin. 13 019 0|| Baus, puncheon 20 0 0 0) 2% 06 0 
SOR eee 9 0 0 0118 10 15:10|| Pipe cvs. } 1350 150 0/130 0155 0 




















Hancocr’s ScREW PROPELLER.—In THE Enoinzer for Septem- 
ber 11th, 1868, we illustrated and described at some length a screw 
propeller patented by Messrs. Hancock, of Dudley. Numerous 
experiments are now being carried out on the G 
Junction Canal, which are much in favour of the screw so far, 
and of which we shall fnew d have more to say at another time. 
M. Van der Made, of Dordrecht, has recently fitted a Hancock 
propeller to a steam launch, 30ft. long and 6ft. . This launch 
was origi pelled by a screw with three blades, 2ft. 6in, 





had been made, and 1035 boilers examined, 749 externally , nine 
internally, twelve in the flues, and 265 entirely, while in addition 
eleven had been tested by hydraulic pressure. In these boilers 
215 defects had been discovered, seven of them being dangerous. 
During the last two months eight explosions had occurred, killing 
two persons and injuring seventeen others. Not one of the boilers 
in question was under the inspection of the Association. Referring 
to an explosion of the boiler of a locomotive, Mr. Fletcher recom- 
mended an internal examination of every locomotive boiler once in 
three years. During the two months, the Association’s trained 
stoker has visited nine of the members’ works forthe — of taking 
charge of furnaces with a view to the prevention of smoke. These 
visits have been attended with considerable success. 

The Manchester City Council has decided to acquire the under- 
taking of the Droylsden Gas ue ve 

The revenue of the river Clyde for the nine months ending 

869, amounted to £106,105; the ndi 

revenue for the nine months ending March 3lst,. 1 was 
£101,935, showing an increase this year of £4170. It may be 
interesting to note that the length of the quays of Glasgow 
harbour was recently calculated at 5620 lineal yards; in 1830 the 
corresponding length was 1543 lineal yards. 

Mr. J. ler, of Fairfield, Govan, launched on Saturday the 
William Millar, an iron screw steamer of 800 tons, builders 


measurement, built to the order of Mr, Donald R, M‘Gregor, and 





ly_ proj 
d ter and att. pitch, steam aw ome’ 701b., speed six miles an 
hour. The engine has a 4in, cylinder with a 7in. stroke. The old 
screw was replaced by a Hancock propeller, 2ft. 4in. diameter and 
28in. pitch. The result of a trial with the new screw is that it has 
beaten the old one by 25 cent. We have before us letters 
from Messrs. Van der speaking in very high terms of the 
Hancock screw. 

ScrENCE AND ART.—A striking instance of the immense value a 
small piece of steel may acquire by the great power of skilled 
mechanical labour is the ce-spring of a watch. From its 
extreme fineness and page weigh not more than one ounce 


and exceed in value £ A most interesti we oe | 

a ek eae pul 

ae. W. Benson, 25, Old -street and the City Steam Factory, 
and 60, Ludgate-hill, The book, which is profusely illustrated, 

gives a full description of the various kinds 

ae 2 Mr. Benson (who holds the appointment to the 


rices. 
ding | Prince of Wales) has also published a pamphlet on artistic 
ewellery, illustrated with the age = pele g ell omy 


es, earrings, 
birthday, and other presents. These 
for two stamps each, and they cannot be too strongly recommended 
o those contemplating a purchase, ‘to 
ountry or abroad, who are thus enabled to select any article 
ye =. require, and have it forwarded with perfect safety.— 
VT. ‘ 
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LIVERPOOL. 
No. VII. 

Tue Herculaneum docks are the largest and most 
recently constructed of all the Liverpool graving docks, 
~——s situated at the extreme southern, or up river end 
of land on the Lancashire side, belonging to the 
M Docks and Harbour Board. They have been 
poses | out from the designs and under the superinten- 
dence of Mr. G. Fosbery Lyster, the engineer to the dock 
estate. They occupy the site of an old pottery, called the 
Herculaneum pottery, and are constructed on a part of 
what was the Herculaneum estate, and hence their name.* 
At present only a portion of the d for these docks, viz., 
two out of four, has been fully carried out; but the site, 
which was rather abruptly rising ground, has been 
tially cleared for the remaining two on the east or inland 
side of the existing pair. Preparation has also been made 
for the future construction of a floating dock on the north 
side of the graving dock in, communicating with it, 
and having its entrance through it into the river Mersey. 
The depth of water at the entrance sill into these rm a 
is, with the exception of the new Waterloo Dock, the 
greatest of any on the Liverpool side, as will be seen from 
the general plan of the Liverpool docks, published in our 
impression for January 15th, 1869. 
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OF OLOQ DOCK 


increase in number in proportion as the wall rises higher. 
The coping, part most to be torn up, is com- 
posed of large blocks projecting downwards along the face 
the wall some 8ft. to 10ft., with a space between them of 
ut five yards, and sometimes much more, The centre of 
this in is occupied by another vertical, somewhat 
than the other two, the portion on each side of it 
being formed of one large single Block laid horizontally, or, 
the distance is too great, more than one is used. 
sandstone facing, occurring principally on the 
inside walls of the docks, and in the lower part of 
the river wall, is squared and laid in regular hori- 
zontal courses, interspersed here and there with a stone 
much larger than the others, and occupying the height of 
two or perhaps three courses. The rabble backing to both 
kinds of masonry is composed of ordinary red sandstone. 
The operations of opening and closing the gates at the 
river entrances, the working of the capstans, and in part 
the emptying of the graving docks, are all te sand 
means of hydraulic machinery, made by Sir William 
Armstrong, on his well-known accumulator system. 
It is also intended to work the gates into the graving 
docks, when the whole of these shall be completed, by the 
frequently to be 


ee 


a 





same power; at present, not —. 
opened or closed, they are work 7 hand. The 
required pressure-water is forced into the accumulator 
1 
athe A 
| 
| 
! 
HICH WATER TIBES 









ee 







RIVER WALL, PORT OF LIVERPOOL, 


The construction of these docks differs in no material 
way from that of the other docks of late construction on 
the Lancashire shore, excepting, perhaps, those towards 
the northern end at Bootle, where the red sandstone dips 
downward and has lying upon it next to the surface a 
layer of stiff clay and gravel, with here and there some 
shifting sand interspersed; they therefore presented few, if 
any, of the difficulties which generally arise in making 
docks watertight. 

The river wall had, in the first place, to be constructed 


on the shore, on a good foundation of red sandstone; and | pairs, 


as the same material was found to form the bottom of the 
dock, nothing further was required but to excavate it to 
the necessary depth, and to construct the surrounding 
walls upon this rock, Thus, no puddling or artificial 
bottom of any kind was needed. 

By far the greater quantity of the stone used in the 
interior of the graving docks, as well as in the river and 
other walls, is the red sandstone of the district, arising 
from the excavation itself, as far as it went, and supple- 
mented with more of the same material from Runcorn. 
The only other stone employed is ite from the 
—_ of the Mersey Docks and Harbour Board, near 

reetown, in Wigtown Bay, Kircudbrightshire. The latter 
kind is used along the river face of the basin, and round 
the entrances therefrom, as well as round those into the 
graving docks. It forms the coping of both basin and 
graving docks; and in the latter the flights of steps for 
communication with the bottom of the dock, together 
with the channel-shaped runners for lowering or raising 
materials to and from the dock, as well as the sluicing 
apparatus, and in part the gate sills, are formed of the 
same materi ss as “ 

The masonry along the river excepting towards the 
southern extremity of the wall, here, as well as in all 
exposed portions of both the Liverpool and Birkenhead 
docks of at all recent construction, consists of granite 
from the coping downwards for about 20ft., or nearly to 
the level of the old dock sill, below which it is of red 
sandstone. The former portion is built in irregular mosaic 
work, regardless of courses, as will be seen from the 
accompanying engraving. Stones of all .sizes and 
shapes are used, with here and there very large ones, 
partly squared, in order to afford a bond; these last 


* In our ii for N 13th, 20th, 27th; December 4th 
pa rr lor November 13th, ’ » 1868, 





by a 45-horse power engine, it being found necessary 
to keep the steam pressure up to about 55 lb. per 
square inch, in order to overcome that of the accumulator, 
weighted with seventy tons, and having a ram 17in. in 
diameter. The water issues from this accumulator with a 
pressure of about 700Ib. per square inch. To drive the 
capstans and to open the river gates small brass hydraulic 
oscillating engines, supplied with water at the above 
pressure are used, of about 6in. stroke, and in some cases 
more, and 2in. diameter of cylinder. They are placed in 
irs, and sometimes three together, according to the 
wer uired. Illustrations of similar engines will 
found in THe Enerneer for May 25th, 1866. 

The hydraulic apparatus for emptying the graving docks 
is peculiar in construction and is interesting in detail. It 
consists of a large wrought iron bucket, some 10ft. square, 
and nearly 6ft. deep; it weighs about twelve tons alto- 
gether. It has a hydraulic ram shaft attached to its upper 
side, with the ram head carried some distance above it; on 
the underside of the latter, 10in. in diameter, the pressure- 
water from the accumulator is brought to bear. Attached 
also to the upper f inv of the bucket are two chains with 
counterweights, designed to aid the pressure-water in 
raising the bucket when full, by relieving the former of 
nearly the whole of the load of the bucket itself, their 
combined weight being just sufficiently less than that of 
the empty bucket to allow it, when relieved of the counter- 
balancing pressure of the water on the underside of the 
ram, to descend into the well by the force of gravity 
alone. 

The different movements of ascending, delivery, descent, 
and refilling are performed by the bucket itself at different 

of its course. At a certain point in its ascent it 

es a lever and weight, which have the effect of throwing 

it out of and commencing the discharge of its contents; 
the movement of tilting the bucket in order to assist in 
this object is effected by means of the upper of two air- 
tight floats placed in the front of the bucket, which, 
constantly resting upon the surface of the inclosed water, 
incline the nose of the latter more and more downwards 
and elevate the hinder part. It is in this position that | 
the bucket descends to the well, where it is at once | 
righted by means of the lower of the two air floats resting | 
on the surface of the water below. | 

The effect of these various movements is, by means of | 





a crank, also simultaneously to act upon the valve which 


the admission of the pressure-water to the under 
side of the ram head. This valve has three motions 
during the ascent of the bucket the pressure water is 
admitted in full force; whilst the raised water is being 


d ed, just sufficient pressure is maintained to 
unde the dead weight; and during the descent 
the pressure is altogether removed, while, at the same time, 
an exit is provided from the ram for the previously 
admitted water, which it drives before it during its descent, 
and which finds its way again by the aid of a fift ump to 
the cistern whence it started for the supply of the force 
pumps to the accumulator. 

About fourteen tons of water are raised at each lift, of 
which three per minute may be made if required. The 
water raised from the well is disc at one of two 
apertures or mouths, according to the height of the tide; to 
either of these levels may the distance of the lift be 
adapted by altering the position of the catch, which causes 
the upward movement to cease, and the delivery to com- 
mence, by cutting off the pressure water and by throwing 
at the same time the bucket out of gear. 

The general leakage into these graving docks, whether 
from the basin or from na springs, or from the 
drainage of the high ground above them inland, is very 
slight. The last is the most abundant source, especially 
after heavy rains, A very small amount of pumping 
each day is quite sufficient to keep these graving docks dry. 
They are so fully illustrated in our supplement, from 
drawings courteously supplied to us by Mr. G. F. Lyster, 
that further description is unnecessary. In our next im- 
pression we shall give a cross section of the dock. 





RAISING WATER FROM MINES. 

In scarcely any department of the operations necessary 
to bring our subterranean treasures to the surface is there 
greater diversity of comparative working cost than in the 
process of freeing the mines of water. The men who win 
our metals have made much more progress in this depart- 
ment than those who get our fossil fuel, as we shall pre- 
sently see. Meanwhile let us get some idea of the financial 
significance of the subject by remembering that from the 
northern coal-field comprising Northumberland and Dur- 
ham there has every year to taken water fifteen times 
the weight of the output of the coal of the district, which, 
according to the mines inspectors’ last returns, reached, in 
1867, a total of 26,500,000 tons. In Staffordshire 
the water raised is computed at ten times the weight 
of the coal; but the ratio of cost in each may be 
assumed to be alike. It is estimated at ‘343 pence 
per 1000 gallons raised 100ft., or, in other words, per 
million foot-pounds. This calculation is made upon the 
basis that the average of the lifts is 384ft., which is com- 
puted to be the average depth of the pits in South Stafford- 
shire; and this, for the purpose of calculation, may be 
taken as the depth in the northern field. Computed on 
the quantity of coal raised in 1865, the cost of pumping in 
the South Staffordshire collieries is estimated by Mr. E. 
B. Marten at £100,000 a-year, taking £500,000 as 
the capital employed, and allowing a 5 per cent. 
reduction on this capital. The engines are presumed 
to work twenty-four hours per day. Taking Mr. Mar- 
ten’s figures for his guide, and adapting them to the 
25,000,000 tons raised in the northern district in 1865, 
Mr. William Waller puts down the yearly cost of pumping 
in the Northumberland and Durham district at £459,200, 

How much more this is than need be, may not be accu- 
rately concluded, but may, to some slight extent, be imagined 
from a fact which Mr. Warington W. Smyth has placed 
upon record. It is that he has watched a large pumping 
engine in the north which raises water from 105 fathoms 
deep, in 12-in. lifts, at seven and a-half strokes per minute, 
with a consumption of twenty to twenty-five tons of slack 
per day, whilst a similar amount of work is done bya 
Cornish engine with from two to two and a-third tons, The 
coal was no doubt inferior in the former case, but the 
result, he intimates, shows that there are engines in the 
country consuming upwards of ten times the quantity of 
coal that is needed for the work accomplished. It is 
clear that the pumping at our coal mines is not con- 
ducted as cheaply as it ought to be, and we have reason to 
know that even the metal mines of Cornwall might be 
freed for less money than is now the current charge. What 
should be the cost of raising 1000 gallons of water 100ft. ? 
Mr. Wm. Waller set himself to answer this question in a 
paper which he communicated to the North of England 
Mining Engineers during 1857. By the side of the 
figures as to the assumed ave cost in the north of 
England and in South Staffordshire, he places data ob- 
tained under his own observations relating to waterworks. 
Should any one object that these are not parallel cases, he 
submits that the mining engine works under more advan- 
tageous circumstances; for this reason, that being necessarily 
in the first instancesufficient to reduce the water, afterwards 
in keeping it at the reduced level, it is working well within 
its power and under very economical conditions; whereas, the 
waterworks engine, having to contend with ever-varying de- 
mands, with extra and intermittent exertion, with increased 
friction and resistance in restricted pipe area, is yom 
ison, how- 


every disadvantage. For the purpose of com , 
considered 


ever, colliery and waterworks engines may 
as working under similar circumstances. 

A most important difference in the duty of several 
engines in the same undertaking sometimes transpires. 
This is especially seen in the case of the East London 
Wuterwerhe. Company. It is stated on the authority of 
Mr. Wicksteed himself that the total cost of lifting a mil- 
lion foot-pounds, taken on the average of several years 
with differentengines is:—Single-acting engine, Boulton and 
Watt, 543 pence; double-acting engine, Boulton and Watt, 
‘358 pence; double-acting engine, Boulton and Watt, 333 

nce; Single-acting Cornish, Harvey and Co., *150. 
Whilst the water company are supposed to give 7s. 6d. a 
ton for their coal, the average of the East London was 
10s. 6d. 

The Southwark and Vauxhall Company’s total cost is at 
10s. a ton for ‘084 pence; or with five-sevenths for 
labour, repairs, wear and tear, &c., “144 pence. 
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The Grand Junction, with coal at 14s, 6d., is set down 
at for coal alone, ‘192, while labour, &c., added ‘276 


pence, 

The Liverpool Corporation Works present a comparison 
more nearly approaching the general pumping arrange- 
ments of a colliery’s engines—both the ordinary crank 
engine and Cornish type are used; and the cost of pumping 
is given with great detail and accuracy. There are in 
Liverpool seven stations with nine engines, Atthe Bootle 
station there were three engines, each with beam and 
crank, and a single-acting bucket pump, and worked 
direct from the beam of each engine. Only two of these 
engines were worked together, and they delivered through 
an air-vessel, At the Bevington Bush station there was a 
bucket-lift, but it was altered to a plunger, and at once the 
total cost fell from °789 pence to ‘201 pence per million 
foot-pounds Most of the calculations are based upon 
the returns for 1849; but, as indicative of the great 
saving to be effected by a large amount of duty 
performed, we may state that the engine at the 
Green-lane station of the Liverpool Company, which 
is Cornish, with a 56in. cylinder, and a 9ft. stroke, 
by Harvey and Co., which raised 992,000,000 gallons 100ft. 
at a total cost of ‘222 in that year, was raising in 1865 as 
much as 2,736,000,000 gallons that height, at a total cost of 
‘178 pence, the cost of the coal used being 6s. 10d. per ton. 
And when the Southwark and Vauxhall raised 4,061,000,000 
gallons, with coal at 10s. a ton, they did it at a total cost 
of ‘144 pence per million foot-pounds, The cost of coal 
alone at the Green-lane Liverpool engine was ‘075, and at 
the Southwark and Vauxhall, -084, 

Hence it is concluded that the cost of coal for liftin 
1000 gallons 100ft. high, or a million foot-pounds, ne 
never exceed oue-eighth of a penny where Cornish engines 
of the best make are emplosel: and that the total expense, 
exclusive of the interest of capital for doing this amount of 
work, might be within one farthing, instead of one half- 
penny and three farthings, which it often is. 

The economy of large quantities should be constantly 
borne in mind by mining proprietors. We commend it at 
this moment to the consideration of the colliery owners in 
that part of South Staffordshire which is threatened with 
flooding, with ensuing serious consequences, amounting to 
ruin in seme cases, if an arrangement should not be come 
to by which some 1200 or 1500 acres of coal mines in the 
centre of that field shall be kept free of water. By an 
arrangement between seven or eight firms the water has 
been kept down in the past fifteen years by certain inces- 
sant pumping arrangements, to the cost of which all these 
firms have contributed. The agreement was that each should 
pay according to their acreage of property to be drained; 
and the undertaking was abided by with only one minor 
exception, even after two of the parties got into bank- 
ruptcy. Now, however, that the period to which the first 
arrangement related is over, the firm who were the l-ading 
parties to it decline to renew on the former terms, because 
the advantages to be gained are not commensurate with 
the cost borne by the same firm under the former agree- 
ment. The dilietence at stake is considerable, and is 
in itself indicative of the great cost which freeing the 
mines of water entails in the Tipton Pound—for that 
is the locality spoken of. The firm are Messrs. Dixon, 
Amphlett, and Co. During the whole of the fifteen 
years they have kept a pump at work at a cost 
of £1200 per annum ; Pm they have, at the same 
time, contributed £780 a-year to the pumping-fuad raised 
by the firms mentioned. But this is not all. They have 
kept on other pumps to “relieve themselves.” Though 
the colliery has existed half a century, the firm yet have 
250 acres in the solid—250 acres of “ prime top coal, good 
to look at, and not dirty to handle,” as a miner would 
designate it. Nevertheless, it is concurred that, owing to the 
present — of the affair, Messrs. Dixon, Amphlett, and 
Co., ought not to be expected to continue to be taxed with so 
large a sum; and it is, at the same time, certain that there 
are other firms now benefitted by the pumping who were 
not parties to the original compact. e eight have now 
swelled to fifteen firms, but three of these refuse to acknow- 
ledge their liability. Hence a hitch in the negotiations. 
The old agreement out, Messrs. Dixon stoj) the large 
association engine, and forthwith the water began to rise in 
earnest, and much surrounding property would quickly 
have been sadly damaged. The twelve then undertook to 
guarantee the £1200 a-year to Messrs. Dixon, and the other 
moneys requisite in other cases, till a new contract is signed 
and sealed. 

What that contract shall be is a matter now debated, It 
appears to be tacitly understood that it shall be based upon 
an acreage, and not, as some desired, upon a tonnage. But in 
order tothe newcontract being animprovement upon the past, 
it should be founded alsoin respect of the people who pump, 
upon a scale of payment for the quantity p seen propor- 
tioned to the height lifted and the place of delivery. 
Further, the respective contributors should be so assessed 
as to make their payments equitable in proportion to the 
benefit derived at different parts of the term, The engi- 
neering points involved in the machinery to be used should 
likewise be well considered, if the new plan is to be as 
economical as it should be, and as the above-narrated par- 
ticulars of waterworks’ pumps show it might be. Mr. E. 
B. Marten has computed that the cost of pumping through- 
out the whole 125 square miles of the South Staffordshire 
basin is a tax upon the coal of about 44d, per ton, This 
is greatly too much, Notwithstanding the central position 
of the Tipton basin, we much mistake if in the next 
fourteen years the locality could not be drained at much 

less cost than in the previous corresponding time. We 
hear of two good men as mining engineers having been 
called in by the preliminary commissioner, They are the 
ident and the secretary of the South Staffordshire and 
Worcester Institute of Mining Engineers. Let those 
gentlemen be supplemented by Mr. Marten, and joint or 
separate made, No difficulty need then beanticipated 
as to the fairness of the ions of payment to pumps, 
or by, tome benefitted, at the same time that confidence 
wi be felt that the work is costing no more than, under 
the circumstances, is requisite. . hist 





| 
\ 
} 


5 


THE INSTITUTION OF CIVIL ENGINEERS. 
April 13th, 1869. 
CHARLES Hutton Grecory, Esq., President, in the Chair. 
THE paper read was on “ Experiments on the Standards of Com- 
pee gnplored for testing the Illuminating Power of Coal Gas,” 
y Mr. T. N. Kirkham, M. Inst, C.E. 

It was observed that the standards of comparison at present in 

use were known to be wanting in that uniformity of result neces- 


sary for determining with accuracy the difference in the intensities 
of two lights. But as the amount of the variation had never 


been clearly defined, the author had instituted a series of experi- 
ments for the purpose of ascertaining the extent of these differ- 
ences, 

The instruments employed for testing the illuminating qualities 
of two flames were founded on the law of optics, that light diverg- 
ing from a luminous centre diminished in intensity in the ratio of 
the square of the distance, This principle had been taken advan- 
tage of by Count Rumford in the instrument known as the ‘* Jet 


cometeeres whether the French standard of comparison, when 
used at a photometer on the Bunsen principle, was more reliable 
than the candle. It was thus found that when the lamps were 
allowed to burn without any — system of trimming, the 
variations were about as as those of the candles, but when 
the lamp was trimmed the commencement of each experi- 
ment, the variation was about the same as with the best candles, 
It wes eee that the results would have been better if the time 
allowed for taking the observations had been fifteen minutes 
instead of ten minutes; for the lamp when filled weighed 10 lb., 
and the balance employed would not turn to less than a grain. 
Subsequent experiments corroborated this supposition. Of this 
series the examples selected showed in one case that the greatest 
difference in the illuminating power of the gas was 1°69 candles 
with a consumption of sperm ranging between 136°5 and 124°5 
grains. In another case the greatest difference in illuminating 

wer, corrected to the standard consumption of 108 grains of oil 
in ten minutes, shown in the whole number of experiments, was 
2°3 candles, when the time required for the consumption of 108 
grains of oil by the lamps, was respectively nine minutes thirty- 





Photometer,” which was described; as was also 4 
suggested by Professor Bunsen, which was dependent for its action 
upon the combination of reflected and transmitted light. 

In France, the instrument employed was M. Foucault’s modifi- 
cation of that proposed by Count Rumford, as arranged by MM. 
Dumas and Regnault; while the standard of comparison was the 
amount of light emitted from colza oil, specially prepared and 
verified, burning in a Carcel lamp, of certain fixed proportions, at 
the rate of 42 grammes (648 grains) per hour; and it was required 
that the light produced by from 25 to 27 litres (*8625 to ‘9707 
of a cubic foot) of op consumed in a Bengel burner of known 
dimensions, should be of equal power. The mode of conducting 
an es ey = = instrument bes Scnatenan tee it was 
explained that during the p: of the ment the quantity 
of gas was regulated, so that the two lights should be sialetained 
of equal intensity. In this way it was possible to compare the 
consumption of oil with that of the gas, and if the lamp had 
burned at the specified rate of 42 grammes (648 grains) per hour, 
the experiment should have been completed in fourteen minutes 
seventeen seconds, 

In England, the instrument in use was constructed on the Bun- 
sen principle, and the standard of comparison, as defined by Act 
of Parliament, was a sperm candle, burning at the rate of 120 
grains per hour. The gas being consumed at therate of five cubic 
feet per hour, through an Argand burner having fifteen holes, and 
with a chimney 7in. high, must be equal, in intensity of light, to 
twelve such candles. 

The instrument by means of which the experiments were made 
by the author was also co on the Bunsen principle, com- 
bining all the most approved modifications. It consisted of four 
photometers, radiating from a common centre in the form of a 
cross, and each accurately sealed, adjusted, and fitted with every 
appliance to ensure uniformity and precision. 

The first series of experiments was undertaken for the purpose, 
if possible, of arriving at the amount of variation in the illumi- 
nating power of candles obtained from the principal manufacturers. 
Gas was adopted as a standard of comparison; and to insure uni- 
formity in its illuminating power, a sufficient quantity for carrying 
out the experiments on each occasion was put into a gasholder in 
the laboratory, the temperature in the latter being always main- 
tained at 62 deg. Fah. In this series each of the four photometers 
was supplied with candles of a particular make, to the use of 
which it was restricted throughout the day, every successive ex- 
periment being made with a ee specimen, All the candles 
were cut in half and burned the centre. It was observed 
that, although the standard candle was fixed by Act of Parliament, 
as asperm candle of six to the pound, burning uniformly at the 
rate of 120 grains to the hour, yet no such candle was to be ob- 
tained; for from various quantities of sperm candles, six to the 
pound, procured from several manufacturers, the average rate of 
consumption was 135 This fact had been previously de- 
monstrated by the extended series of experiments carried out by 
Professors Graham, Leeson, Brande, and Cooper in 1852. The 
parliamentary rate, being abnormal, was so rarely met with that 
all operators had been compelled to make corrections for these 
variations, and had unanimously adopted the ordinary rule of 
simple ion for the purpose, It was proposed, therefore, in 
the analysis of the diagrams exhibiting the results of the experi- 
ments, that the caudles burning at the rate of 135 grains should 
be designated “‘ normal standard candles,” todistinguish them from 
the parliamentary standard of 120 grains. 

Commencing with experiments Nos. 56 and 58: in No. 56, with 
a consumption of 119 grains, the illuminating power of the stan- 
dard gas was represented at 15°3 candles; whilst in No. 58, 
with a consumption of 121°2 grains, it was 14°5 candles. The 
difference between thesetwo experiments,made withcandles which 
happened to be nearly within the parliamentary standard, was ‘8 
of acandle. In experiment No. 51, burning the normal standard 
quantity of 135 grains, the same gas was represented as being 
15 48 candles; and in No. 61, consuming 134°4 grains, or ‘6 of a 
grain less; it was 16°28 candles, the difference being in this case 
also ‘8 of acandle. In experiment No. 60, with a consumption of 
1347 grains, or only °3 of a grain more, the gas was shown to be 
18°18 candles, a difference of 2°70 candles. In experiment No. 51, 
with a consumption of 129 grains of sperm, the gas had an illumi- 
nating power of 12% candles. In experiment No. 52, with a con- 
sumption of 145°2 grains, the gas appeared to be 12°6 candles. 
Experiment No. 52, with a consumption of 157°2 grains, gave the 
gas as 12°54 candles. The last three experiments were examples of 
candles consuming different quantities of sperm, yet giving prac- 
tically the same amount of light, the correction of which to the 
parliamentary standard of 120 grains created error. Experiments 
Nos. 57 and 54, each with the same consumption of 130°2 grains, 
showed the difference in the illuminating power of the gas to be 
2°42 candles; the former representing it as 13°02, and the latter as 
15°44 candles. These were examples of candles burning the same 
quantity of sperm, ge giving a different amount of light. The 
greatest difference in the illaminating power of the ‘standard 
gas,” as shown throughout the forty-four experiments made upon 
this day, was 4°60 candles; being between experiment No. 51, with 
a consumption of 129 grains, ie an illuminated power of 13°58 
candles, and experiment No. 60, consuming 134°7 grains, represent- 
ing the gas to be 18'18 candles. 

An examination of the various diagrams would demonstrate that 
the differences in the candles might be classed under five heads, 
viz.—(lst), differences in the illuminating power of parliamentary 
standard candles, burning at the rate of 120 grains per hour; 
(2nd), differences in the illuminating power of normal stan- 
dard burning at the rate of 135 grains per hour; (3rd), 
candles with different rates of consumption, giving the same 
amount of light; (4th), candles with the same rates of con- 
sumption, giving a different amount of light; and (5th), 
gr t erences of illuminating power, in the whole number 
of experiments, to the parliamentary standard. 

From the tabulated results of three other sets of experiments, 
it that, in the first, when the consumption of sperm 
varied from 1092 to 134°4 grains, the greatest difference in the 
illuminating power of the gas, corrected to the parliamentary 
standard, was 4°59 candles ; in the second, when the consumption 
ranged from 1209 to 130°8 grains, the difference in the illumi- 

power was 3°06 candles; while in the third, with a con- 
— of from 120 to 142% grains, the difference was 4'21 
can 


The second, third, and fourth series of ex ents were made 
with candles obtained from one manufacturer only. As an 
example of the results arrived at by the second series, it was stated 
that with this consum: of sperm varying fron 129° to 1302 

the greatest in the illuminating power was 226 








third series of experiments was made for the purpose of 





nine ds and ten minutes three and a-half seconds, 

For several years the author had had in operation one of Mr. 
Lowe’s jet photometers, for the purpose of indicating the illumi- 
nating power of the gas as it was being manufactured. As its 
apparent accuracy seemed to promise a more reliable means of 
determining the illuminating power of gas, it was decided to carry 
out a fourth series of experiments, with a view to discover the 
relation between the indications of this instruments and those of 
the French and English standards. At the “‘cross” photometer 
three consecutive experiments were made upon the quality of the 
gas, compared with four candles burning at the same time. The 
results of these twelve experiments were then averaged, and 
accepted as the illuminating power of the gas in each case. 
Another operator was at the same time engaged at the Dumas 
and Regnault photometer, and the average of these experiments 
was also taken as representing the illuminating power of the gas. 
Two of Mr. Lowe’s jet photometers, fitted previsely alike, were in 
operation throughout these experiments, the orifice in each jet 
being of the same size, so that at any given pressure the height of 
the flame from each would be the same. The pressure at the point 
of ignition was regulated so as to give a flame exactly 7in. in 
height, and that pressure was duly recorded. The height of the 
flame at a pressure of ‘6 of an inch was also observed, as well as 
the time required for the issue of ‘1 of a cubic foot of gas under 
each of these pressures, 

A diagram was prepared, sho 
experiments for fn nerve the illuminating power of gases of 
different qualities by two different systems, as at present existing, 
and by the proposed plan of testing by the jet. On this diagram 
a diagonal line had been drawn, which illustrated the theory of 
ascertaining the illuminating power of gas by means of the jet 
photometer, worked on the “‘ retrograde system,” which might be 
thus stated:—Maintaining a 7in. flame from an orifice of certain 
fixed directions, the illuminating power of the gas was in direct 
proportion, inversely, as the pressure, 

This diagonal line being considered as the ‘‘standard 7in. flame,” 
according to the theory just advanced, it was observed that the 
average results of twelve experiments very nearly coincided with 
the theory, and at — of °45, ‘51, 63, 64, and ‘68 of an 
inch this was especially the case. The highest and lowest candle 
experiments were completely cut by the line, and the lamp experi- 
ments also tended generally to prove the theory. 

Another diagram, representing the duration test corresponding 
with the retrograde scale, showed the time required for the issue 
of *1 of a cubic foot of gas of a certain illuminating power, main- 
taining a Tin. flame from the jet photometer. ‘The use of the 
duration test was to check the working of the jet photometer, 
and to afford a means of discovering any irregularities that might 
occur in the apparatus, As an example of its use, it was seen by 
the retrograde seale that gas having an illuminating power of four- 
teen candles gave a 7in. flame at a pressure of “63 of an inch; and 
upon referring to the duration test it would be found that ‘1 of a 
cubic foot of gas of that illuminating power ought to maintain 
that flame for three minutes. Should there be any considerable 
deviation, it was an evidence of some derangement in the appa- 
ratus. 

From these experiments the author believed it was evident that 
a more reliable method than at present in use for determining the 
correct illuminating power of the gas supplied to the public was 
urgently needed, ond be thought the following system would be 
found to give results ss as nearly as practicable to a 
truthful estimate:--Let the illuminating power of the gas be deter- 
mined by the aid of the present recognised photometer, fitted with 
a Carcel lamp, burning oil of the same quality, and verified in the 
same manner as that adopted by the municipality of Paris as a 
standard; and let a sufficient number of experiments be made, so 
as to cover the errors that were known to exist, and the average of 
these be compared with the illuminating power, as shown by the 
jet photometer and the duration test, and then the “‘ mean of 
comparison” might be taken as the illuminating power of the gas. 


the results of simultaneous 





— 


Soctrrty or Enxerveers.—At the ordinary meeting of the 
Society of Engineers, held on Monday the 19th instant, Mr, F. W. 
Bryant (president) in the chair, a discussion took place on Mr. F. 
W. Hartley’s paper “On the methods employed in the determi na- 
tion of the commercial value and purity of coal gas.” 


Nava APPoInTMENTS.—Edward T. B. Bird, chief engineer, to 
the Cadmus ; James Gillies, chief engineer, to the Scylla ; Charles 
Ware, John Bannatine, and Bryant J. Little, engineers, to the 
Scylla; Thomas G. R. Knight, John B. Gibson, and Thomas Barnes, 
engineers to the Cadmus. 

THE yacht Jerome-Napoleon is provided not alone with an elec- 
tric apparatus, as Captain Dubuisson, besides being the inventor 
of a particular lunette, is also known in the world of velocipedists 
for his machinery worked in water. Two of these marine veloci- 

les have been lately manceuvring in the old port near the Quai 
apoleon, Marseilles, and progressing with the speed of a boat 
having two good rowers. 


THE SincaporE Gas Company.—The report of the directors 
for the half-year shows a profit of £1267. From the engineers 
report we learn that Labuan and Australian coals work well 
together. For the half-year, gas produced 2090 cubic feet per ton, 
gas paid for 8220 cubic feet; loss or deficiency, including the 
consumption on the works, 97 per cent. The oxide of iron, and 
ammoniacal liquor process for purifying, continues to work well 
without the aid of lime, and the original oxide is still at work. 

South Kenstncton Mustum.—The Lord President of the 
Council has requested Sir Charles Wheatstone, Sir Michael Costa, 
Professor dail, Lieut.-Colonel Scott, R.E., Captain Donnelly, 
Rk.E., and Mr. Bowley, to report on the acoustics of the new 
lecture theatre. There will be three trials, one by a lecture, with 
demonstrations on musical pitch, by Professor Guthrie, a second by 
voices, directed by Mr. A, Sullivan, and the third by instruments 
directed by Mr. Hila, 

CiviL AND MecuanicaL ENGineeR’s Soctery.—On Saturday last 
the members of this society visited the St. Thomas’s Hospital and 
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RAILWAY MATTERS. 


THE revenue of the Belgian State railways ainounted in January 
to £114,057, as compared with £107,341 in January, 1868, 

Ir seems to be generally believed in Paris that the negotiations 
between France and Belgium on the railway question have come to 


Tue report of the Great Western of Canada Railway, to be 
presented on the 28th inst., recommends a dividend of 5 per cent. 
per annum, 

Works for constructing a railway round Brussels are being urged 
forward with great activity, and are expected to be terminated by 
the end of the present year. 

THE Cape Railway Company have announced that they have 
decided to recommend a dividend of 4 per cent. per annum on the 
ordinary steck for the half-year ended the 31st of December. 


Tue Cape Railway Company have announced that they have 
decided to recommend a dividend at the rate of 4 per cent. per 
annum on the ordinary stock for the half-year ended the 31st of 
December, 


THE report of the Great Western of Canada Railway, to be pre- 
sented on the 28th instant, recommends a dividend at the rate of 
5 per cent, per annum, which will absorb £89,123, and leave 
£2,577 to be carried forward. 


THE Laneashire and Yorkshire Company have just changed the 
name of the North Dean station in the Halifax district. The new 
name given is the “Greetland and Staniland Junction,” on account 
of the station being in the Greetland district. 

A TELEGRAM from Athens states that the Prince and Princess of 
Wales passed over the Athens and Pirzeus Railway, which has been 
constructed by an Eaglish company in six morths (after thirteen 
years’ previous discussion of the subject), and is the first railway 
opened in the country. 

AFTER some litigation the London and North-Western Railway 
Company have agreed to erect a new and commodious station at 
Bolton, Lancashire. The new erection will also have the advantage 
of 7 a level crossing, which has been dangerous to foot- 
passengers for some time. 

THE traffic ret m the Cape Company’s line, sixty-three 
miles in length, Yor the month Mot ea aed last (twenty-eight 
days) amounted for 26,925 passengers to £2034, and for 4913 tons 
of goods to £1904 ; total, £3938; and for the same month last year 
(twenty-nine days) to £4097, showing a decrease of £141. 


THE Pernambuco line is stated to be in excellent condition, and 
the manager had reported favourably of the state of the works, 
notwithstanding that there have been some severe floods. The 
gross traffic is improving so much that for the month of March 
the receipts will amount at least to £10,000. The manager still 
complains of the want of additional rolling stock. 


In Congress the Pacific Railway Committee is still listening toan 
apparently interminable dispute about the alleged fraudulent issue 
of bonds, and the point of junction of the Union Pacific and 
Central Pacific roads, on the western plains. A very bad effect 
is being produced on the credit of the Union Pacific Company, and 
its mortgage bonds are now quoted down to eighty-five. 


THE committee on the London, Chatham, and Dover Bill decided 
on Wednesday to pass the preamble with amendments and clauses 
for the unfettered arbitration by Lord Salisbury and Lord Cairns 
of all matters, both internally and externally, in the fullest possi- 
ble manner, and an adjournment has been made to Friday to give 
the parties time to settle the clauses in conformity with the deci- 
sion of the committee. - 


THs Union Pacific Railway quarrel in the New York Courts and 
in Congress continues without abatement. The opponents of the 
company succeeded, after severe exertions, in breaking open the 
fire-proof safe of the company, and discovered what was inside. 
The Union Pacific managers had been cunning enough previously 
to remove all the books that would disclose their more recent 
transactions, so that it is doubted whether Mr. Fisk and his 
friends have gained much by the safe-breaking. 


A PLAN for providing the funds required for the proposed rail- 
way between Western Germany and Italy, over she St. Gothard, has 
already been drawn up at Zurich. Its main features are as follows: 
—The total cost of the railway is estimated at 180,000 000 francs. 
One half of this sum, comprising 63,000,000, for the tunnel, and 
27,000,000 for interest on shares, &c., during construction, is tobe 
provided by the Governments concerned. The other half is for the 
cost of the construction of the railway proper from Lucerne to the 
Lago Maggiore and Como, and is to be raised by the railway com- 
pany, partly in shares, partly in bonds, 


A MEETING of the committee of Irish peers and members of Par- 
liament took place on Monday at the Marquis of Clanricarde’s 
residence. It was stated that seventy peers and ninety Irish 
representatives had signed the deolaration in favour of the pur- 
chise and consolidation of the Irish lines and tle redu-ti n of fares. 
It was resolved that Lord Clanricarde should send the list to Mr. 
Gladstone, and request the attention of Government to the wish 
expressed. It was also arranged that Major Ormsby Gore should 
put his question as to the intentions of Government on the subject 
of the Irish railways on next Monday. 


THE result of the final appeal on the long litigation between the 
North-Eastern Railway Company and Mr. George Hudson was to 
confirm the reversal of the decision of the Master of the Rolls, and 
reduces Mr. Hudson toa state of penury. He is now in France, 
said to be utterly destitute. In addition to a subscription to meet 
present wants, and in the belief that the “ Railway King ” was as 
much “sinned against as sinning,” a large shareholder has inti- 
mated his intention to ask his co-partners in the North-Eastern 
Company to grant to Mr. Hudson an annuity of £200 a-year. An 
interesting discussion is looked for at the next general meeting, 
and many believe the feeling will be in favour of the project, 


THE Leeds Mercury believes it is fully warranted in stating that 
the great consideration which led the Commons Committee to 
refuse its sanction to the bill promoted by the Midland and London 
and North-Western companies for the abandonment of the Settle 
and Carlisle line was their belief that, as there are three great 
lines of railway from Scotland meeting at Carlisle, viz., the Cale- 
donian, the North British, and the Glasgow and South-Western, 
the public interest required that there should be wore than one 
railway to carry the traffic of those three lines forward to England. 
Or it may he otherwise put thus—that as there are three great 
Engli-h railways carrying traffic towards the west coast of i d 
for Scotland, vig., the London and North-Western, the Mi 4, 
and the Lancashire and Yorkshire, the public interest req 
that there should be more than one railway—the Laneaster and 
a. carry the traffic of those es to 


THE report of Colonel Rich to the Board of Trade on the Aber- 
ele disaster, wh'ch was issued with the parliamentary 
ednesday, is not without interest, although the wenenr 
ings resulting from the accident are at an end, mel Rich’s 
observations upon the general oabjoet of railway management are 
anything but reassuring to the public. Having remarked that the 
station master at Liandulas the two brakesmen were seriously 
to blame, and that their neglect was the immediate cause of the 
accident, Colonel Rich says—‘*Men of that class cannot de 
expected to do their duties well if the railway companies do not 
ive them the most convenient and best appliances, and do not 
ook after them strictly and enforce their own regulations,” If 
the block telegraph system had been in use, the report proceeds, 
and strictly out, this accident could not have ocourred. 
Colonel Rich very strongly condemns the practice of locking oar- 
riage doors, 





NOTES AND MEMORANDA. 


Tae metric system is at present used throughout Europe and 
Awerica by a population of 150,000,000 of people. 


NEARLY 60 per cent. of the total export and import trade of 


the United Kingdom is carried on with people using the wetric 
system. 

Some Belgian manufacturer has just had a bell cast of 
aluminium, and, we are informed, with very good results. It is 
of course extremely light, so that, though large, it can be easily 
tolled. Its tone is said to be loud, and of excellent pitch. 

THe value of the Australasian gold imported into the United 
Kin; dom in the two months ending February 28th, this year. was 

585, as compared with £359,900 in the corresponding two 
a of 1868, and £583,529 in the corresponding two months of 

PaGLiaBl, an Italian chemist, says the Artisan, has invented a 
kind of paper wherein carbolic acid is so thoroughly incorporated 
that the paper, when used to pack animal substances therein, 
preserves the same in a fresh state without salt or any curing 
whatever. 

TuE following method may be adopted to find a single lens 
equivalent in power toa compound lens:—If a compound lens 
and @ single lens be placed so that their centres are at the same 
distance from the moon ora distant object, for instance, then if 
they produce the same sized picture one will be equivalent to the 
other. 

Tax Washington Government Mines Office is in receipt of reliable 
information concerning diamond discoveries in Georgia. In washing 
for gald in a pit of 4ft. by 6ft., three diamonds were d of one 
and two carats weight, by persons who did not know them, and 
who were only attracted by their brilliancy. The property is rich 
in placer gold, and the diamonds are of the first water. 

Appleton’s Journal contains in its first number a calculation, by 
Berthelot, the eminent French organic chemist, of the n of 
combinations which may be made of acids with certain alcohols, 
He says. if you give each compound thus possible a name, and 
allow a line for each name, and then print 100 lines on a page, and 
make volumes of 1000 pages, and place a million volumes in a 
library, you would want 14,000 libraries to complete your 
catalogue. 





Captain Maury considers the Gulf Stream equal to a stream 
thirty-two miles broad and 1200ft. deep, flowing at the rate of five 
knots (38,415ft.) an hour. This gives 6 166,700,000,000 cubic feet 
per hour as the quantity of water conveyed by this stream. Sir 
John Herschel’s estimate is still greater. He considers it equal to 
a stream thirty miles broad and 2200ft. deep, flowing at the rate of 
four miles an hour. This makes the quantity 7,359,900,000,000 
cubic feet per hour: Sir John estimates the temperature at 
86 deg. Fah. 

THE Scientific American says a new manner of constructing the 
fireplaces of locomotive boilers has been devised, having for its 
object to produce a boiler in which the lower flues cannot be 
clogged by cinders and ashes, and in which a fireplace of just suffi- 
cient size is arranged. The invention consists chiefly in the appli- 
cation of a discharge channel, through which the ashes, cinders, 
and other impurities can, from the enclosed plate in rear of the 
flue sheet, fall to the ground, so that thereby the lower flues are 
kept clear. 


Dr. Procter has recently read a paper before the Yorkshire 
Philosophical Society ‘*On the Archeology of Zinc and Brass.” He 
gave a list of analyses of fifteen ancient coins, dating from B c. 20 
to a.D. 165, all of which showed the presence of zinc in sufficient 
quantity to constitute true brass. The coins also contained, in 
many instances, varying quantities of tin, iron, and lead. It is 
generally admitted that zinc was first discovered in the thirteenth 
century by Albertus Magnus, and it does not seem to have been 
well known and generally used before the latter part of the seven- 
teenth or the beginning of the eighteenth century. 


No return of the number of cotton spindles in existence in this 
country has been issued since 1860. In 1860 there were in the 
United Kingdom 30,387,467 cotton spindles, consuming 
1,069, 800,000 lb. of cotton, or 35°2 lb. per spindle. The present 
number may be assumed at 33,000,000, which, consuming at the 
same rate as in 1860, would require 1,161,600,000 Ib., or 2,904,000 
bales of 400 lb. each per annum. The consumption of the United 
States in 1868 was estimated at 450,000,000 lb. The cotton mills 
on the continent of Eurepe consumed in 1860, 1,747,770,000 lb, 
and might now be estimated at 10 per cent. above that quan- 
tity. 

MM. Nrerce bE St. Victor and Lavater give the following 
method ef producing several copies of manuscripts, whether frewh 
or of old date :—Let the copying-paper be first lightly wetted with 
a sponge in the ordinary way, and after the copy is made, submit 
it to the vapour of ammonia,, which will bring out the writing 
with great distinctness, Another plan is to wet the paper with a 
solution of sugar, glucose, sugar of milk, honey, or other mucila- 
ginous, gelatinous, or resinous matter. Paper thus wetted will 
copy writing in ordinary ink. This is in fact only using the sac- 
charine matter in connection with the paper instead of introd 
ing it into the ink in the old fashion, but it has the great advan- 
tage of leaving the latter limpid, or, in other words, of doing away 
with the necessity for special copying ink. The recipe is so simple 
that any one can test its value for himself. 

Tue Mining Journal says that Mr. J. Hamilton, of Dordrecht, 
has patented a method whereby artificial fuel possessing very 
superior qualities may be manufactured. About 20cwt. of the 
coal known as ‘‘duff,” or other carbonaceous material, in @ 
pulverised state, and from 1 cwt. to 4 ewt. of the residua known 
as stearine pitch, palm-oil pitch, or cotton-seed-oil pitch, or other 
animal or vegetable residuums, are mixed with from lewt. to 
3ewt. of chloride of sodium in the form of rock or other salt, 
The mixture of these ingredients is effected in a pug-mill or other 
analogous apparatus, by first placing the carbonaceous material and 
the chloride of sodium therein, and then pouring the piteh or 
residuums before mentioned, or one of them, ina heated state, 
over the same. In order to facilitate cohesion between the 
ingredients so combined, the waste substances resulting from the 
manufacture of farina or the silicates of soda or potash may be 
added thereto. The resulting compounds may be formed into 
bricks or balls for use as may be desired. The above-mentioned 
proportions of the ingredients employed are approximate only, as 
they may be varied according to the bituminous or non-bituminous 
nature of the carbonaceous materials. 

WE learn from Svientijic Opinion that Colonel Sir Henry James, 
Director-General of the Ordnance Survey, reports that during the 

ast year inquiry has been prosecuted into the phenomenon of 
on attraction. He observes that the relative extent to which 
the plumb-line and the levels of our astronomical instruments are 
ted, in a country where there is nothing on the surface of the 
ground to account for it, may be judged from the fact that it is 
peasy double the amount of the deflection on Schehallion mountain, 

Wt. high, with the instrument placed on the sides of the moun- 
tain itself, at one-third of its altitude, the position to produce the 

test effect from the mass of the mountain on the plumb-lines, 
ieedten that we have very decided indications that the cause 
is in the granitic rocks which extend in a south-west direction from 
through Banffshire, and which are highly impregnated 

in 





Muich 4295ft. high, which, after Ben Nevis, 4406ft. high, is 
= oe mountain in Scotland. The great amount of the 
at Cowhythe and along the coast to the east and west 

of cannot be explained by anything visible on the surface, 
us to imagine the existence of some large and very 

dense mass of matter underneath it. 


some with magnetic iron in a metallic state. The range 
of mountains on the south-east of Banffshire culminates in Ben | 





MISCELLANEA. 


THE latest Yankee invention is a machine for darning stockings. 

A New town-hall is to be built at Bradford, at a cost of over 
£50,000, 

Tue first carpet made in Axminster was ‘produced by Thomas 
Whitty, in 1755. 

A Great agricultural congress is to tako place at Copenhagen 
next July, from the 6th to the 10th. 

Tre Colt’s Fire-arms Company are now manufacturing a new 
pistol for the use of metallic central-fire cartridges. 

Tue London velocipedes are mainly confined to Trafa!gar-place 
and Waterloo-place. The parks are not opened to them. 

Errorts are being made to get a number of the female weavers, 
now on strike at Preston, to go to Belfast for employment in linen 
weaving. 

A DePuTATION from Manchester has been trying to enlist the 
aid of the Home Secretary in the prevention of steam bviler ex- 
plosions. 

Sir J. THwaires reports that the Board of Works are now 
taking steps to obtain some control over all the open spaces around 
the metropolis, 

THE French workmen oppose the giving up of the livret, on the 
ground that it is most valuable to the workman iu obtaining em- 
ployment or credit. 

Monsiguk Prosonne, an eminent French toxicologist, has, by 
experiment on dogs, found the essence of turpentine to be a com- 
plete antidote to poison of phosphorus. 

NOTWITHSTANDING the great improvement in Cornish tin mining 
during the last six months. miners are leaving Cornwall in large 
numbers for the United States and Canada. 

THE masons of Manchester are still on strike, and, as a conse- 
quence, many bricklayers have had to be discharged. The suspea- 
sion of building in the towu is almost complete, 

ONE HUNDRED AND SEVENTY-FIVE of the discharged Government 
workmen with their families sailed from Portsmouth at noon on 
Tuesday for Canada in her Majesty’s screw warship Crocodile. 

Over 200 licenses have now been issued for the Sutherland 
goldfields, and uew diggers continue to arrive. Experienced 
diggers are making about £2 a-week, and “green” hands from lis. 
to 20s. 

Tae venerable President of the Royal Geographical Society is 
about to take a holiday on the Continent, and the usual gather- 
ings of the Society in Willis’s Rooms will, in consequence, be 
suspended, 

From Belgium the news is that all the colliers in the district of 
Borinage have joined the strike, but no further disturbance is 
mentioned. Perfect tranquillity prevails in the mining district of 
Charleroi. 

Wootwicu dockyard is now comparatively deserted, the prin- 
cipal work going on being the completion of the armour-plated screw 
man-of-war frigate Repulse, and the Druid, screw steam-vessel, 
recently launched at Deptford. 

THE disputes in the south Yorkshire colliery districts have 
undergone no change during the past week. There are from 1600 
to 1800 men out, and in order to support them in the struggle a 
series of meetings has been organised throughout the districts. 

IN all the manufactories of arms throughout Russia great efforts 
are being made for transforming the ordinary weapons into breech- 
loaders on the Carl system, and during the last seventeen mouths 
the Kieff workshops alone have delivered upwards of 70,000 of the 
converted guns. 

Aone the improvements now being carried out in Hyde Park 
is a valuable addition to Rotten-row. The new Row starts from 
Albert-gate and runs beside the carriage drive to Qucen’s-gate, 


where a loop joins it to the old Row. The new ride will form a 
delightful lounge under the trees in summer evenings. 

From a recent report of the Italian Navy Minister it appears 
that during the year 1868 three ironclads were completed in the 
Italian dockyards. These vessels were the Venezia, a frigate ; the 
Caracciolo, a corvette; and the Alfredo Cappellini, a gunboat, 
Their aggregate tonnage was 8000, their steam-power 1270), 

Owi1nG to certain changes which the Lords of the Admiralty 
have deemed it imperative to make, Mr. Williaw Lynn, assistant 
to the chief engineer at Portsmouth has been removed to Devon- 
port, and has been succeeded by Mr. John Ward. R.N., from 


Sheerness, who, in his turn, has been replaced by Mr. Thomas 
Bannister, from Keyham. 

Tue partnership hitherto existing between Wallis, 
Haslam, and Steevens, agricultural engineers, of Lasingstoke, has 
t @2n dissolved on the retirement of Mr. Haslam from the firm, and 
the business will in future be carried on by Messrs. Wallis and 
Steevens. A valuation of the partnership property has been 


Messrs. 


made by Mr. Robert C. May and Mr. T. ©, Hambling, of West- 
minster. 

Tue results of the American manufacturing system are thus 
described in a United States Senate document, No. 44, January, 
1869 :—“‘A helpless crowd of workers, the oppression of low 
wages, inevitable poverty, and a disguised serfdom, a rich master, 
& poor servant, and a mean population, Such is the story of 
manufacturing in Old England, and such is the story of manu- 
facturing in New England.” 

Tue Metropolitan Board of Works, having received a mem»rial 
from certain inhabitants of Chelsea praying the board to provec 


with the works of the Chelsea Embankment, an answer has been 
returned stating that the board are not at present in possession of 
the necessary funds, but that they hope to obtain the requisite 
borrowing powers during the present session, and that the work 
will then te proceeded with, 

THE masons of Coventry ave now on strike, and notices hava 
been given in twenty-six other towns, which, it is expected, will 
lead to similar results. Theend of the month of May will prob- 
ably witness more strikes in the building trades than ever have 
been known at one time before, the chief point of dispute being a 
determination on the part of the employers to pay the men by the 
hour, as has been done in London some time. 


In the carpenters, joiners, and the bricklayers’ trades of 
Sheffield and neighbourhood disputes are pending which, there 
is reason to believe, will result in strikes. In these trades the em- 
peegere have given the men notice of their intention to introduce 
rom a certain date the hour system. The men would be the 
gainers in the summer but losers in the winter in the matter of 
wages, but they consider they would be losers in other respects, 
and the trades have u ly decided to reject the proposal 
of the masters. 

Tus buffaloes found in the telegraph poles of the overland line a 
new source of delight on the treeless prairie—the novelty of having 
something to scratch against, But it was expensive scratching for 
the telegraph company, and there, indeed, was the rub, for the 
hisons shook down wiles of wire daily. A ht idea struck some- 
body to send to St. Louis and Chicago for all the bradawls that 
could be purchased, and these were driven into the poles with a 
view to wound the animals and check their rubbing propensity. 
Never was a greater mistake. The buffaloes were delighted. For 
the first time they came to the scratch sure of a in their 
thick hides that thrilled them from horn to tail. They wou!d go 
fifteen miles to find @ bradawl. They fought battles around the 
poles containing them, and the victor would proudly climb the 
mountainous heap of rump and lump of the fallen, and scratch 
himself into bliss until the bradawl broke or pole came down. 
There has been no demand for bradawls from the Kansas region 


since the first invoice, 
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BLACKPOOL is a watering place of considerable importance on 


the west coast of Lancashire, about —— miles north of apn re p 
istrict 


It is much frequented by visitors from the a 
of Yorkshire, cashire, Cheshire, and North Staffo: i The 
number of visitors has increased from 130,000 in 1861 to 800,000 
during six months in 1868, The jetty is situated 1000 yards south- 
wards of the pier, erected in 1862 by Mr. Birch, C.E., of London, 
and is well adapted to promenading and steamer and pleasure-boat 
traffic during all times of the tide. This coast being subject to 
very high and rough tides, the height of the flooring is fixed at 
32ft. 6in. above mean water level, and this elevation has proved 
sufficient. The jetty is illustrated on page 

The length of high level promenade, 960ft. x 24ft. wide; jetty 
head, 140ft. X 58ft.; total, 1100ft. Low level jetty, inclining 
= the shore and having landing stages, 400ft.; total length, 

t. 

The connection with the shore is made by a temporary roadway 
of 30ft. in width to the entrance gates, where there are two toll- 
houses, registering-gates’ offices, gentlemen’s and ladies’ retirin; 
roums, and water fountain. The high ar menade is attained 
by means of an easy incline, 60ft. long by 24ft. wide, while the low 
level jetty is reached by means of steps and an iron grated gang- 
way, 1 in 9 with railing] and gates opening to the sea-board, upon 
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each side under the j head, and from which incline steam and 
leasure boats can pe 


the low level jetty is covered with water. 

The columns from the entrance to the houses on the top of the 
first incline from the shore are of cast iron, 10in. in diameter ; the 
girders flat, and of wrought iron, covered with joists, 9in. X 3in., 
and 2}in. planking. Thence to the jetty head the columns are of 
Zin. boiler plates, bent in halves when hot, to the diameter of 
12in., and joined outside by means of four angle irons ; the whole 
fished and rivetted, and, with the cast iron screw piles, forming 
one ng from end to end. These have proved to be of great 
strengt. 

The spans, 60ft. are of two arched ribs, of H section, in wrought 
iron plates, the whole of the tops being connected and fished con- 
tinuously, from end to end of the jetty. The roadway projects 
over the arches, and is formed of joists 9in. X 3in., covered diago- 
nally with 2hin. planks, the ends resting and bolted to angles 
7in. X 4in.; both sides formed into seats the whole length, and 
having houses in each alternate recess over the clusters of columns. 
The jetty head is of timber 13in. and 14in. square, and braced in 
every possible manner not interfering unduly with the motion of 
the waves. The piles are fixed and bolted to socket-headed piles, 
each by two bolts 1jin. in diameter. 


be boarded at various heights of the tide, when | 
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DETAILS OF 
PIER AND COLUMNS 


SECTION OF COLUMN 


All screw-piles in the 1100ft. length are of cast iron 12in. in 

iameter. 

The top ‘is floored with joists 9in. X 3in., covered by 2hin. 
—-s with refreshment rooms and shelters, and seating all 
roun 

The low water jetty—covered at high neap tides—is formed of 
timber piles 12in. square, fixed into socketed cast iron screw-piles 
Yin. in diameter, having landing stages at intervals, and bein 
strongly braced and tied with timber and lin. rods, and cove 
with strong cast iron grating on longitudinal rs, 12in. X 12in. 

At the end will be erected a beacon with gas lamps, the frame- 
work being of timber 13in. X 14in. square, strongly braced and 
tied with timber and I}in. tie-rods, and bolted and fixed into 
socketed cast iron screw-piles 12in. in diameter. 

The whole work has been tried severely by heavy gales and high 
tides, and has proved strong and perfectly satisfactory in all points. 
The only difficulty has been caused by rough weather, and the 
completion has been consequently delayed a considerable time 
beyond expectation. The cost is about £23,000. " 

The contractors, who have performed their work in a most satis- 
factory manner, are Messrs. Robert Laidlaw and Son, Glasgow and 
London. The engineer is John Isaac Mawson, Lieut.-Colonel, 
Manchester. The jetty is open to the public. 
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To enter into any of an old-established place, such 
as Messrs. Ransome’s, be telling our readers what already 
know, that is to say, that in the factory where elaborate machines 



































i Apri 23, 1869: THE ENGINEER. 289 
work are perfect. Of course wood- machinery is not a | intensity of light diminishes inversely as the square of the distance | deep-sea dredgings tarctic regions, kept the resul 
novelty, and therefore it would be dificult to notice the the source of light, and he showed one “4 Gis tatoction Sf Sebttchine thre. Eas ehdtuncialy this was vover 
en our columns if we could not show some new | ment, wherein he the difference in intensity of the light | done. It was known that asthe sea deepened there was a ual 
f in the modus i. Above will be found | of two flames by means of the of the shadows which diminution in the forms of life which it supported a} 
the illustrations of what Allen Ransome and Oo., | cast uponascreen. He said that in looking at a row of ite of of the above facts, it was till very recently thought 
le their “‘new patent general .” which is a beauti- Sights tn o olvech they seven bo chain ix belahtacs thet to Gin. Decccted Weed ehansteon don 

apecimen of machinery, does its work well, and pr trinidad eye ag epmany obey pend Last summer the Admiralty aided inquiry into these facts, by 
having = po advantage over others that we have | of light by distance is true. fact is, the more distant the sending a ship, with Dr. ter on board, to dredge in the 
seen, of %,. eens, S can -000 Se of cutters | light the smaller is the retinal image, so that although the t North Atlantic, in the region in Fig. 28, While dredging on 
and still keep others travelling. For example, in other | is it is condensed upon a smaller.space on the retina, so the bank to the north of the Hebrides, in 100 fathoms water, no 
“general joiners” if the workman requires to adjust the moulding the ution of intensity is not perceptible. aoe ming animal life was found, in it was supposed, of the 
cutters, the whole machine must be stopped, but with the ‘‘joiner” | how Olaf R first discovered the velocity of light by means velocity of the currents. ‘The results obtained by expedition 
of which we Talented bee ing sony my sone ae aes ee oe light rote as regards temperature, are shown in the following _ 
thicknessing, oulding operations without in any way inter- | time verse the diameter earth, the lecturer : 
fering with the work being done by the other man at the sawing | said that the astounding velocity of 192,500 miles’ in «second SE See ae Seawe f Santhg. 
end of the such as ripping out, cross-cutting, squaring up, pede ned by the of Roemer received the most bh 
tongueing, &c. Any one set of cutters can be removed Se the English astronomer Bradley in the . Temperature 
at will, and the continue to work without interruption. This a! 23. In Kew Gardens tothe present hour there isa sun- BF > eer gee " ; 
is a good point, and for even this one point we could com- to mark the spot where Bradley discovered the aberration o' — — At surface, | At bottom. 
mend the machine. However, the pal feature in — If we move quickly through a rain-shower which falls verti- _ 
Ransome’s general joiner is the mode of working tenons. y downwards, the drops will no longer seem to fall vertically, deg deg. 
Formerly in machines of this class the were cut | but will appear to meet us. A similar deflection of the stellar 1 500 545 49 
by ving saws, and had to be held separately in three | rays by the motion of the earth in its orbit is called the aberration s 164 = oe 
posi first to put in the deep cuts, and then twice to cross cut | of light. Knowing the speed at which we move a vertical ; 4 ot % 
the sh requently the deep cuts were not run carefully, | rain-shower, and knowing the angle at which the rain 5 62 53 j 50 
and, worse still, the shoulders were not square, and where the | to descend, we can readily calculate the velocity of the falling 12 530 52°5 + 473 
‘‘firmer” had to be used, the shoulders did not, as a rule, run | drops of rain. So likewise, knowing the velocity of the earth in 13 189 52 49 
true. In this general joiner all that is got rid of, the | its orbit, and the deflection of the rays of light produced by the 2 = r= ,- 
tenons being formed at one operation by means of revolv- earth’s motion, we can imm: et lh the velocity of light. 4 570 52 47 
ing cutters, which cut away the cheeks and finish the | The velocity of light, as determined by Bradley, is 191,515 miles 7 $20 52 46 
shoulders square and true in about thirty seconds. The stuff to be hee nA most striking agreement with the result of Romer. . 
tenoned, which may consist of several pieces of wood up to a total is velocity has also been determined by e ments over terres- ar 
width of 18in., is cram in a horizontal position on a light | trial distances. M. Fizeau found it thus to be 194,677 miles a 6 510 52 33 
sliding plate, instead of the old method of fixing each piece singly second, while the later experiments of M. Foucault made it 7 - = } = 
in a vertical position. The shoulders of the tenons can be cut to | 185,177 miles a second. : i” 4 at 
different lengths by imply altering the position of one of the | _Anewand simple method, whereby Professor Tyndall proved 1) 500 51 33 

1 450 33°2 


tenoning blocks on its s le. By this machine both sides of a 
board up to 7in. in width can be planed at the same time, and 
single or double mouldings can be run, as required, by the one 
ion. e being Se ape fod Geom a pair of 
revolving feed rollers, both of which are driven, by which means a 
om increased propelling power is obtained, and the rollers 
rfectly smooth do not indent the wood. The top roller is 
arranged to rise and fall so as to suit the irregularities of 
a rough scantling, and at the same time the machine is 
always exerting its full feeding power. By means of a very 
simple arrangement the rate of feed can be at once varied from 
5ft. to 12ft. per minute whilst the machine is in full work, and 
the man operating at this portion can retard or accelerate the feed 
according to the nature of the wood about to pass under the 
cutters. Instead of the long and cumbrous “‘fence,” which we have 
seen in many “‘ joiners,” to the tenoning slide in R "3 


| shown in Fig. 27, where A, B is a long rod of brass, 


that the angle of incidence is equal to the angle of reflexion, is 


= 


: gradua 
inches. The basin H is filled with water, blackened by ink, to get 
rid of all but surface reflexion, and from the centre of the rod at E 


Fic. 27. 








The numbers in the first column show the order in which the 
soundings were taken. There are fallacies incidental to thermo- 
meters; for instance, the minimum index does not always go down 
low enough, and it may be that the pressure of the water upon the 
bulb may tend to make the liquid go rather higher. However, in 
the table just given, if there be error, it errs in not putting the deep 
sea temperatures low enough. Three thermometers were always 
used at a sounding, and two out of the three, or all three, usually 
agreed closely. All who are in the habit of using the minimum 
thermometer know that now and then the index will not go down. 
Over the whole area of the ocean examined the surface tempera- 
ture was about the same—nearly 52 deg.; but there were great dif- 
f in the deep-sea temperatures, as shown by the table. 











a light one is substituted, which is so arranged as to turn 
over and hang down below the table. This cnsbien the machine to 
be used as a cross-cut saw bench for stuff of any length. In most 
other machines of this class this is impracticable on account of the 
difficulty of removing the fence. 

mi. pages ay than 4 sem joiner can be in any 
's shop, and we have much pleasure in co i 
machine in question. 4 seeemeeaiael 

The details of this machine have been carried out by Messrs. 


A. Ransome’s m , Mr. T. J. Wilkie, whose able report on the 
wood-working machinery at the Paris Exhibition of 186 
already in THE ENGINEER. ‘ie sine: 





RECENT LECTURES AT THE ROYAL 
INSTITUTION. 


; APFTER-EASTER LECTURES. 

THE ordinary Easter recess of one fortnight at the Royal 
Institution closed on April 6th, and the following is the pro- 
gramme of the after-Easter lectures:—Friday evening meetings: 
April 9th, Mr. Ww. B. Carpenter, M.D., V.P.R.S., “‘ The Tempera- 
ture and Animal Life of the Deep Sea;” April 16th, Mr. W. 
Carruthers, F.L.S. (of the British Museum), ‘‘The ae Lng eg 
Forests of the Coal Period ;” April 23rd, Mr. E. B. Tylor, “The 
Survival of Savage Thought in Modern Civilisation ;” April 30th 
Mr. Robert H. Scott (of the Meteorological Office), ‘On the Work 
of the Meteorological Office, Past and Present ;” May 7th, Captain 
Monericff, “‘The Moncrieff System of Working Artillery ;’ May 
14th, Mr. W. H. Perkins, F.R.S., ‘‘The Newest Artificial Colour- 
ag ees ;” May 21st, Professor H. C. Fleeming Jenkin, F.R.S., 
yer Submersion and Recovery of Submarine Cables in Deep 
Water ;” May 28th, Mr. J. Norman Lockyer, F.R.A.S., M.R.I., 
“Recent Discoveries in Solar Physics made by the Spetroscope.” 
One or two further Friday evening lectures may hereafter be added 
to the list. The afternoon lectures for the last half of the session 
have been thus arranged :—Professor Robert Grant, LL.D., F.R.S., 
nine lectures, *“‘On Stellar Astronomy,” Tuesdays, April 6th to 
June 1st ; Professor Tyndall, LL.D., F.R.S., nine lectures, “On 
Light,” Thursdays, April 8th to June 3rd; Mr. Archibald Geikie, 
F.R.S., three lectures, **On the Origin of Land Surfaces,” Satur- 
days, April 10th, 17th, 24th ; Professor Seeley, three lectures, ‘‘ On 
Roman History,” Saturdays, May 8th, 15th, 22nd; Mr. Emanuel 
Deu three lectures, *‘On Semitic Culture,” Saturdays, May 
29th to June 12th. The session will thus close early in June as 
usual. The afternoon lectures begin at three p.m. and end at 
SS oe whilst the evening lectures begin at nine p.m. and end 
a p.m. 





APRIL 6TH.—STELLAR ASTRONOMY. 
Professor Robert Grant, F.R.S., in this, the first of a course of 
nine lectures upon ‘‘Stellar Astronomy,” broke ground by some 
liminary remarks upon the physical constitution of the heavenly 
ies, upon the advantages to be derived from the study of astro- 
nomy, and upon the historical aspect of the subject. 


Pre Joes. 
Professor Tyndall, F. » opened this lecture by sayi 
the desire for scientific know which is poe oa ~- 
the nation is largely shared by the frequenters of the Royal Insti- 
tution, so, asking his hearers to give him all possible attention 
he, on his part, would do his best to make them thoroughly an 
permanently 44" with the present subject. ith this 
object in view, he intended to print in a very concentrated form 
all his chief facts and laws, so as to place in the hands of his 
audience the heads of his sermon before the delivery of the dis- 
Soa nsouvey et Seay end eed on het Tees 
an e ni ” 
s : eas, as a “‘ beam 


; a line he would call a “ * 
After this preamble, he many of the simplest deenteay 
facts and laws connected with t, ie course of his re- 
een She sak a as perfect opacity or perfect 
cy. The purest glass and crystal 3 

the most opaque metal, if made thin auakGe. i: ae 


-— ong oe ae eee 
ue, he said, oes ae 
ape water of — * blue; it quenches more or less the 
ce W seen 
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a fine thread descends into the inky water, and is kept in a state 
of tension by a plummet below the surface of the liquid. The 
sliding collar F carries a little piece of wire, which projects hori- 
zontally at right angles to the rod. When the paraffin lamp D 
is placed, say 15in. from E, and the eye of the observer K is placed 
where the dimple caused by the thread entering the liquid is most 
brilliantly illuminated, the piece of wire F must be placed 15in. to 
the right of E to cut the line of sight. Thus, wherever the lamp 
may be placed on the one side of KE, the wire F must be placed an 
equal distance on the other side of E to give the foregoing result, 
thereby proving that the angle of incidence is equal to the angle of 
reflexion. 
ApRIL 9TH.—TEMPERATURE AND LIFE OF THE DEEP SEA. 

Dr. W. B. Carpenter, V.P.R.S., delivered his lecture on the 
above subject at a very large Friday evening meeting, over which 
Sir a Holland, Bart., F.R.S., presided. He said that at his 
previous lecture at the Royal Institution upon ‘‘ The Unconscious 
Action of the Brain,” he had to about some very obscure 
psychological facts almost beyond the reach of investigation; yet as 





No. 9 was on the top of a pretty steep bank, which accounts for 
the exceptional result in that instance. In every sounding there 
is reason to think that the temperature of the bottom was 
obtained, because the coldest sea water is the heaviest. Great 
differences were found in the types of life of the warm and cold 
areas, The freezing point of sea water varies from ny: to 
274 deg.; for in freezing it does not follow the same law as fresh 
water, so that it is quite possible that General Sabine’s early 
observation of the temperature of the deep sea may have been 
strictly accurate. 

There is plenty of evidence in the foregoing table that in the deep 
Atlantic the last expedition found two masses of water at different 
temperatures. They did not find evidence of much current. The 
animals they found in the warm area were those of a southern 
climate, and the same as those fished up in the Gulf of Mexico by 
an expedition belonging to the Government of the United States. 
Sponges were brought up wae! to the group having a 
skeleton framework of silex instead of horny matter, and of a 
long thought to be extinct, and plentifully fossilised in the chalk 
formation. As other living animals belonging to the chalk were 
found, this gives rise to the speculation whether the beds now 
forming in the North Atlantic are not mere imitations of the old 
chalk deposits, but a continuation thereof, so that we may now be 





they were facts, ne did not think it right that inquiry 1 
them should be _ oy 
sion he had to de 
which, navertheless, are somewhat within his 
he had, in fact, to show that the line of d Pp 
separate the animal life in low waters from the assumed life- 
less —_ of the deep sea, has no existence in reality. He had to 
show that soft, fleshy animals live at depths where the pressure of 
the water is 3001b. to the square inch, and that they can even 
live in places where there is no light. In the deep of the 
North Atlantic, living, dying, and dead animals are now forming a 
deposit which the geologist of the future will call “‘ chalk,” and 
among those living animals are many which, till recently, were 
believed to have become extinct. These facts were, in the first 
instance, made known to some extent by the soundings made by 
the Governments of Great Britain and the United Sta‘ repara- 
tory to the attempts to lay the different Atlantic ; the 
soundings were not only made between Ireland and Newfoundland, 
but extended as far south as the Azores, and as far north as Green- 
land. It was thus discovered that a very large portion of the bed 
of the deep Atlantic is covered with a stratum of unknown depth, 
consisting of white mud, full of foraminifera and globigerina, 
minute sarcodic animals covered with slight shells. Man of these 
have been brought up alive. Very far north in the Atlantic the 
white mud is often missing, and volcanic stones are found instead. 
Perhaps the places where the white mud is found are also those 
where the Gulf Stream is flowing, spreading out into fingers as 
more northern regions are approached, and an Arctic current is 
met coming back; the motions, however, of these vast masses of 
water are su slow that the term “current” is scarcely applicable. 


a In like manner, on the present occa- 
with depths which man can hardly reach, yet 


powers of research; 
43 3 to 
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About fifty years ago, General Sabine was present when a 4 
starfish was ht up from a depth of more than 1000 fathoms 


Baffin’s Bay, and saw the green mud of the bottom upon the fish 
itself; and on another occasion soundings were made, showing the 
minimum cee at the bottom to be 254 deg. 

thought in philosophical circles that there was some 


the two wae np yee but in surveying the North Atlan- 
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living in a cretaceous period. The utmost extent to which the old 
chalk formations have been raised, according to all the evidence yet 
collected, is 1500 or 2000ft., and chalk beds are now forming in the 
Atlantic at a depth of 12,000ft., so it is highly probable that the 
latter have never been ~~ Le, -, old chalk was formed. 
Another fact shown by the i is that in the Atlantic con- 
tinuous beds of chalk are being formed at the same time, some of 
them containing animals of a hot, and others of a cold climate. 
Sir Roderick Murchison had told the lecturer that if he had found 
these characteristics in geological deposits, he should have said 
before he became aware of the above evidence that the deposits 
were certainly not contemporaneous. 
Aprit 15TH.—LicHrT. 

Professor Tyndall, F.R.S, in this his second lecture on light, 
explained the laws which govern the reflection of light from the 
surfaces of concave and convex mirrors, and illustrated his remarks 
by a few elementary experiments. In the course of his remarks 
upon the refraction of Eight, he gave the following very clear and 
simple rules, for obtaining the 
index of refraction of any B 
substance :—Let A, B, C, D, 
3 29, be the section of a 
cylindrical vessel which is 
half filled with water, its sur- RT We 
face being A, C. is the er 
centre of the circular section ro 
of the cylinder, and B, D isa C 

dicular to the surface ME 
at Let the cylindrical 4j 
envelope of the vessel be Ty 
opaque—say of brass or tin— / 
and let an aperture be ima- 
gined in it at B, through 
which a narrow light-beam - 

to the point E. The 
eam will pursue & —_ course to D without turning to th® 
right or to the left, Let the aperture be imagined at m, the beam 
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t E obliquely. Its course on 
the liquid will be changed ; it will pursue the track E, n. 
yy ny ey line n, p 
¢ is always found that m, o 
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divided by n p is a constant quantity, no matter what may be the 
angle at which the ray enters the water. The angle marked « 
above the surface is called the angle of incidence; the angle at y 
below the surface is called the angle of refraction, and if we regard 
the radius of the circle A, B,O, Das unity or one, the line m, o 
will be the sine of the angle of incidence; while the line n, p will 
be the sine of the angle of refraction. Hence the ap ae germ 
optical law, the sine of the angle of incidence divided by the sine 
of the angle of refraction is a constant quantity. However these 
angles may vary in size, this bond of relationship is never severed. 
If one of them be lessened or a: ted, the other must diminish 
or increase so as to obey this law. Thus if the incidence be along 
the dotted line m’, E, the refraction will be along the line E, n’, 
but the ratio of m', 01 to n', p' will be precisely the same as that of 
m,oton, p. The constant quantity here referred to is called the 
index of refraction. 

The lecturer then exhibited the accompanying newly-contrived 
trough for measuring the angle of refraction of liquids. The 
trough shown in Fig. 30 has two glass sides, A, B and D, E. 
The side A, B is covered with blackened paper, except where 
the slit F permits the passage of light. The side D, E is covered 
with translucent linen or paper. If a ray of light be allowed to 
pass through the slit F, so that a brilliant image of the slit 
falls upon the dotted line H, K, directly water is poured into the 
trough, the bright line will be refracted to, say, N, R. The 
amount of this refraction may be measured by means of the fixed 
scale N, H, and the two movable arms W and P. The arm W 
has a graduated scale. From data thus obtained the index of 
refraction of liquids can be calculated in the way already stated. 

Professor Tyndall also exhibited the inversion action of a right 
angled isosceles glass prism. An inverted image of the carbon 
points of the electric lamp was thrown upon the screen by means 
of a lens having a stop with a very small orifice. When the 


Fig. 31. 


“ZY 








prism was interposed ear \he wiitice in tue path of the rays the 
imaze was brought right side uppermost. The principle is ex- 
planed in Fig. 31 where the dotted lines show the path of the 
rays; this plan is often very useful when it is desired to project 
an image without inversion upon a screen. 


Apri 10TH.—THE ORIGIN OF LAND SURFACES. 

Mr. Archibald Geikie, F.R.S., in his first lecture on the above 
subject, explained much about the geological structure of moun- 
tains and valleys, and gave evidence that from the surface of the 
land large masses of rock have been removed. He illustrated his 
remarks by means of drawings of geological features, selected from 
different parts of the world. 


ApRIL 13TH.—STELLAR ASTRONOMY. 

Professor Robert Grant, F.K.S., in this, the second lecture of his 
course, said that a casual observer, when gazing at the heavens upon 
aclear night, thinks that he sees innumerable stars, but this is an 
illusion, for closer observation will show that they are somewhat 
thinly clustered. The stars rise in the east and set in the west in 
orderly succession, and they all move in lines parallel to each 
other as well as to the equator of the earth. A star which rises 
in the east will set exactly in the west, and be above the horizon 
for twelve hours; but in northern latitudes the further a star rises 
to the south the further to the south does it set, and the less is 
the time it remains above the horizon. Thus, there are some stars 
very far to the south which rise and set in a few minutes. Many 
stars to the north never set at all, but describe a small circle round 
the pole of the heavens, All these appearances are caused by the 
almost infinite distances of the stars from the earth, the inclination 
of the earth as it rotates upon its axis, and the position upon the earth 
of the English observer, Because the stars were once supposed to 
keep the same relative positions, they were called ‘‘ fixed stars” 
by the ancients. The true pole of the heavens is not a fixed point, 
but very slowly shifts its position, so that in 12,000 years the 
bright orb Alpha Lyrz will be the pole star. The inclination to 
te horizon of the entrances to six of the pyramids of Egypt is 
such that at about the time the pyramids were built the entrances 
pointed directly to Alpha Draconis, which was then the pole star, 
and this fact appears to be something more than a coincidence, 
As before stated, the apparently large number of stars in the sky 
is an optical illusion caused by retinal retention of vision. Asa 
matter of fact, only about 4000 stars are visible through the whole 
sphere of the heavens to an observer with ordinarily good eyes. 
A person with unusually sharp eyes might see 6000. A telescope 
of moderate power will show about 200,000, whilst those powerful 
enough to resolve the Milky Way into separate stars will show 
millions upon millions. Some few of the stars vary much in colour 
when telescopically examined, and here and there in the heavens 
are some clusters of white and coloured stars, which flash and 
sparkle brighter than the finest jewellery. ose who live in 
worlds revolving round, say, green and red double stars—or suns— 
must have a rather peculiar life of it, for they must have a green 
day or a red day, according to which sun is above their horizon at 
the time. The stars vary much in brightness, and the relative 
brilliancy of some of them has been thus photometrically measured : 
—Sirius, 1000; Alpha Lyre, 617; Alpha Aquile, 450; Procyon, 
445; Rigel, 439; Alpha Orionis, 411; Alpha Virginis, 310; Alde- 
baran, 220. : 

ApriL 17TH.—THE ORIGIN OF LAND SURFACES. 

Mr. Archibald Geikie, F.R.S., in his second lecture upon the 
above subject, gave detailed descriptions of the methods whereby 
water wears down hills and valleys. When rain drips from the 
eaves of a house upon soft gravel, here and there a stone will be 
seen elevated upon a little pillar of earth, because the water has 
washed away all the soft matter not protected by the stone. So 
nature works upon a grander scale, and in the valleys of the Tyrol 
and the Alps high steeples of earth with gieat stones upon the top 
may sometimes be seen. The freezing of water year after year in 
cracks in rocks will, by molecular expansion, gradually split open 
high cliffs, and cause the rocks to descend into the valley below. 
When water runs over a soft ploughed surface it carries away 
particles of matter whick are deposited in furrows, as ‘‘silt.” 
Springs resti one ® horizontal bed of clay, and escaping at the 
sides of & <li undermine superincumbent strata, 
and eve knows the rocks of rivers and 

laciers. lecturer said that wi action of water alters 

and surfages m than many suppose, and he gave 

data from which he drew the conclusion that a good deep valley 
might be cut by running water in 1,000,000 years, a period which, 
by geologists, is considered very insignificant. 





InstiruTioN oF MECHANICAL ENGINEERS.—The next general 
meeting of this Institution will be held in the Lecture Theatre of 
the Midland Institute, Paradise-street, Birmingham, on Thursday, 
29th imstant. The chair will be taken at four o’clock p.m. pre- 
cisely. The following papers will be read and discussed at the 
meeting:—*‘ Description of Guibal’s Ventilating Fan ys aes at 
the Homer Hill Colliery, Cradley;” by Mr. James 8. E. Swindell, 
of **Description of the Steam Road Roller used in 
Paris;” 4 . E, Gellerat, of Paris, communicated through Mr. 
George Heaton. The annual meeting of this Institution for the 
present year will be held in Newcastle-on-Tyne, on Tuesday, 3rd 
August and following days. All pro forms for the election of 
new members to be in time for the Newcastle meeting are required 
fe be sent in, complete with the requisite not 

her. Shove, Santee 12th July. The further 
meeting will be duly announced by circular to the members. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves ere the opinions of our 
Correspondents, 


INTERCOMMUNICATION IN TRAINS. 


Sm,—If you think the enclosed tracing for a railway passenger 

i val will be of any use to your readers, you are weleome to give 
them the benefit of it. 

i have a rope the whole length of the train, which 

oe si Oe Stet be pouaba to 8 

_ + whistle, having alarge 
lever, on the engine, 
land toasliding weight 
‘on the guard’s van. 
The object of the 
sliding weight is to 
keep the cord con- 
stantly tight, so that 
it can be severed in 
the event of a pas- 
senger requiring the 
stopping of the train. 

To communicate 
with the engine- 
driver and guard the 
passenger would 
simply have to pull 
atassel, which would 
cut the rope, whistle 
the large engine 
whistle, and alarm 
the guard by ringing 
a gong, if necessary, 
in addition to the 
engine whistle. 

The section shows 
the weight W, which 
may work on _ the 
guide-rod and be held 
up by a bolt, To the 
bolt is fastened a 
cord, having a tassel 
hanging down, which, 
on. being _ pulled, 
draws out the bolt, 
which releases the 
weight, allowing it 
to slide down the 
guide-rod and cut the 
rope. On the rope 
being cut, the lever 
on the engine whistle 
would instantly fall, 
opening the whistle. 
At the same time 
the sliding weight in the guard’s van would fall and sound a gong by 
means of clockwork; but this would be almost unnecessary. 

Should you think my idea of any use to your readers, I shall be 
happy to give further particulars. . i 

I may add that any number of tassels could communicate with 
the same bolt in one carriage. Also that the cord could be easily 
tied after being cut, and provision made for lengthening or short- 
ening it at the guard’s weight. A. &. 

Westgate, Wakefield, April, 1869. 5 

P.S.—To indicate at night the carriage signalled from, the weight 
on the carriage could be made to let fall a glass semaphore on a line 
with the carriage lamps, the glass to be coloured, say purple. 
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SrR,—My attention has been drawn toa recent debate in the 
House of Commons, relative to the utter failure of the rope 
system of intercommunication for railway trains. As this is a 
subject upon which I have bestowed much care and attention, will 
you permit me, with your usual courtesy and kindness, to bring 
the following circumstances before the public through the medium 
of your columns? ea 

In December, 1868, I invented a method of communication by 
which any train, ‘‘ whether in motion or not,” would detect the 
vicinity of any other train, ‘‘ whether in motion or not,” and 
upon the same line of rails, at such a distance—say, 1000 yards— 
as would allow of both trains being stopped in time to prevent the 
possibility of collision. noe 

The same system can be applied for communication between the 
drivers, guards, and passengers. It is equally applicable by day 
or by night; cannot easily get or be put out of order; is not by any 
means expensive; would require but slight periodical repair; is 
certain in its action at all times, and is unaffected by change of 
weather. : 

I recently wrote to the Board of Trade, and received a reply to 
the effect “that the selection of a method of communication 
rested entirely with the railway companies, and that the Board of 
Trade had no railways whereon to apply the invention !” 

I have also been in communication with thirteen railway com- 
panies, and have been generally informed that the matter rested 
with the Board of Trade, which had decided to adopt the cord 
system. 

"eving consulted some eminent engineers and patent agents 
upon the subject, it was suggested that I should bring the matter 
to your notice, in the hope that it might receive from you that 
recognition which appears to have been denied elsewhere. 

As regards the “cord” system, it possesses y defects, for 
instance :—(1) The cord will vary in length with the dryness of 
the air; (2) the cord or wire rope can be cut by any evil-disposed 
person, or by a federate p ger; (3) the system of com- 
munication in any one part of a train being injured, the whole of 
the communication in the train becomes destroyed—such would 
not and could not occur in my system; (4) the numerous connec- 
tions required to be made between the several carriages cause 
trouble and increase the chance of failure; (5) the **rope ” system 
will not prevent collisions—my plan will most indisputably do so. 





not be great, inasmuch as a considerable quantity of old and dis- 
used railway material could be easily made available at a small 
cost; furthermore, any alterations or additions to the rolling stock 
would be very slight and inexpensive. 
OLIVER HALDANE STOKES, Capt. late R.E., I.R.A.S., I1.M.8. 
36, Westmoreland-street, Dublin, April 16th, 1869, 





PUMPING ENGINES. 

Sm,—In reply to the quest‘or of “J.” on this subject, I beg to 
cy tah he ad omitted to state the nature of the connection 
between the Te sere and pump, whether it is direct-acting or 
connected with intermediate gearing, which always absorbs a great 
amount of power. If the L is immediately attached to the 
piston-rod, the friction due to the eighty yards of pump-rods and 
other parts of the engine will not be less than 40 per cent. of the 

linder power. 

"aie A iston X 35 Ib, = 8906 lb.; but as only ‘6 of this power 
will be suailetio on account of friction, then—8906 X ‘6 = 5343, and 


WA - aes vy 107 = 10}in. diameter of pump barrel with the 
stroke equal to that of piston-rod, viz. = 3ft. 

the pump stroke is required greater or less, then— 

10} * x 3ft. == the square of the diameter of pump 








Required length of stroke 
barrel. T. P. 
Maryport, April 19th, 1869, 


As regards the expense of the system which I propose, it would - 





Srr,—Your 
factorily with 
omits to state the 


correspondent “J.” will find his pump work satis- 
6ft. stroke and making ten strokes per minute. He 
piston speed of his engine or the point at which 
Assuming the former to be 240ft. (40 revolutions) 
t half stroke, he may put in an 18in. working 
barrel, provided his engine drives no other i Se 


—In reply to your correspondent, ‘‘J,,” if the engine he 
depres isin fone oder and the -" > anckdacey Well at 


umping 

ranged, he iy | in a 6in, working barrel, and work the rods at 
an average velocity of 120ft. per minute—i.¢., with a 4ft. stroke 
the rods may make fifteen wp strokes per minute, 

In practice it would not be well to tax the engine above this, 

The length of the stroke may be altered if the number of strokes 
per minute is made to give the same velocity; or a larger or smaller 
working barrel may be eg with a proportionately diminished 
or increased velocity, enabling the best result to be obtained by 
properly ting the circumst: of the case, 

April 20th, 1869, ConsuLTING ENGINEER, 











MESSRS, ROBEY’S SUGAR MILL. 

Sir,—In your impression of the 9th inst. there was illustrated 
and described a steam sugar-cane mill manufactured by Messrs. 
Robey and Co., of Lincoln, which received your commendation. 
Will you kindly allow me to state a fact in regard to the design of 
the same? 

The design of the sugar mill and the gearing was received from 
me. I received an order for a sugar mill, which Messrs. Robey 
manufactured, and I supplied the designs of the sugar mill part 
and the gearing. That illustrated by you is a copy of the same. 

Under ordinary circumstances I should have hesitated asking 
for any ackuowledgment of this fact, but the design embodies my 
own peculiar system of three-wheeled gearing, which I had used 
for many years previous to the above transaction with Messrs. 
Robey and Co.; and in several parts of the world it is known with 
much approval as ‘* Wilson’s three-wheeled gearing.” I, therefore, 
trust and believe that Messrs, Robey will not grudge me the merit 
of its conception. 

I wish particularly to add that my designs include only the 
sugar mill and the gearing, the engine part being entirely Messrs. 
Robey’s own. Joun C. Wixson, Colonial Engineer. 

26, Martin’s-lane, Cannon-street, London, E.O. 





THE MARTINI-HENRY RIFLE, 

S1z,—While thanking you for affording me space for my letter 
in your issue of the 26th March, I beg, in reference to your editorial 
note, to offer some further remarks, 

1st. You state that the position of the face of the breech is 
dependent on the fulcrum point, and in the Woolwich arm the 
two faces are parallel. This cannot be when the breech moves on 
a pivot, and, consequently, the breech face must be semi-convex, 
Might I, therefore, ask the question, where does the impact of 
pressure come on the explosion of the charge? Certainly not on 
the fulcrum point, but considerably below it; and the tendency 
must be to blow the breech open if such an arrang t is adopted 
for the purpose of getting the faces of the breech and barrel 
parallel. 

2nd. The cartridges made in Switzerland may not have been 
good, but a good breech action would work well in defiance of the 
quality of the cartridges; and it does not appear to bea satisfactory 
reason to try to prove a bad principle good by throwing the fault 
on the ammunition while the errors exist in the principle, and 
which I think will ere long be found out. 

3rd. You state that you have no faith in spiral springs. There 
are some purposes, certainly, for which they may be used satisfac- 
torily, but not asa mainspring of a gun-lock, especially where it 
has more than ordinary work to do—such as in the Martini breech. 

4th. Professor Abel’s evidence as to gunpowder may be true, 
but the question is, what is the effect produced by gases arising 
from the explosion of fulminating powder on steel or iron? I be- 
lieve that Professor Abel’s experience in the practical use of fire- 
arms generally not being very great, I should refer him to page 31 
of the Committee’s former report, where they state that the 
Martini breech action was so rusted and clogged with fouling that 
they could not even take it to pieces till they had soaked it in oil ; 
and he will therefore find proof sufficient to convince him of the 
corrosive nature of gases which escape from the base of a central- 
Jire cartridge. 

5th. It is quite true that gunpowder leaves a coating on the 
surface, which, if undisturbed, will, for a time, do no injury to the 
metal, but the moment this coating or skin is broken it corrodes 
with threefold effect and rapidity. Everbody knows bow corrosive 
ordinary percussion powder is, and of which a considerable propor- 
tion of the escape is composed; but the Committee in this instance 
seem to have preferred Professor Abel’s theory to their own prac- 
tical information. 

Lastly. What credit will the Committee have if, after two years’ 
inquiry, conducted by experiments of the most complicated and 
expensive nature, a few of the troops have now to decide a matter 
of so much importance to the nation? AN INQUIRER. 

Dalkeith, N.B., April 7th, 1869, 


[We can only repeat our former statement, that the face of the 
breech-piece is parallel to the rear of the cartridge. The two faces 
are both tangential to one curve struck out from the pin on which 
the breech block hinges. In the action of opening, the block at once 
commences to recede from the barrel; there is no friction or sliding 
motion whatever between the two surfaces. The orifice for the 
hinge-pin is made a trifle larger than the pin, so that the recoil is 
received by the shoe, and not by the pin. Since our article was 
written we have ascertained that leaden pins have been substituted 
for the iron ones in the short arm of the manipulating lever and 
the hinge, and that when the piece was fired the leaden pins were 
not disturbed. There seems to be some difference of opinion about 
the effect of the fouling. As far as we are concerned we would 
prefer to keep the gas away from the mechanism. The policy of 
testing a few hundreds of the new arms in hot and cold climates, 
prior to their general manufacture, cannot be disputed.—En, E.] 








SOLDIER LABOUR ¥V, CIVILIAN LABOUR, 


Sim,—In the House of Commons, a few days since, Mr, Hanbury 
Tracey directed the attention of the Government to what that 
gentleman was pleased to call ‘‘the waste of public money which 
arises from adhering to the system of employing civilian labour in 
the construction and repairs of works and buildings connected 
with the War Department, when experience gained at Woolwich, 
Dover, Parkhurst, and the Aldershot and Curragh camps shows 
conclusively that soldier labour can be used with the greatest 
benefit to the service,” 

Fortunately for the pockets of the tax-payers of Great Britain, 
the motion, **That, in the opinion of this House, an authorised 
organisation should be adopted for extending the system of mili- 
tary labour to military works to all stations of her Majesty’s army,” 
was withdrawn, on Mr. Cardwell’s assurance that the mili 
authorities are fully alive to the subject. To the general pub 
the matter no doubt will appear a most seevonebie Soyeeel and if 
a saving of 30 per cent. can be effected, a most desirable plan. Let 
me then emphatically deny the accuracy of either the statement 
that 30 per cent. can be eff or that mili works can be 
carried on advantageously by military labour only. To i 
where civil engineers begin, that is to say, with the designers of 
the works, who shall they be? Echo answers, “ Officers of Royal 
Engineers,” and for their assistants, ts, corporals, and pri- 
vate sappers and miners of the corps of Royal Engineers, which 
corps, by the way, is now so called because there are few engineers 
in it, ‘ow examine the mode and time given to the of civil 

and practice, or even the of archi and 
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building, by the officer of Royal Engineers. The cadet, after having 
been educated at. the Military Academy, Woekwich, in the 
men who propose becoming 
officers, passes @ final examination, and, according to his answering, 
he is posted to either the Artillery or Engineers. If to the former 
eorps, all connection with bricks and mortar is eschewed, butif to 
the latter brickwork and rubble masonry at once become a house- 
hold word, but only as a joke, Ask a lieutenant of Engineers 
what the price of brickwork is “per rod reduced,” and he would 
laugh at your question, And why treat the matter thus cavalierly? 
Simply because the young man has probably never heard of such a 
thing as the price of brickwork in any shape, rod or yard. Then 
what are the acquirements of these young men supposed to be 
when they leave Chatham, after eighteen months’ sojourning, to 
oe the place of civil engineers and architects, as well as military 
officers. 

First. As military officers the Royal Engineer officer is supposed 
to have as much acquaintance with drill in all its branches as the 
line officer of three years’ standing, which no doubt most lieutenants 

ssess, from the ing at the Academy and in the corps of 

gineers at Brompton Barracks, Chatham ; then, as a military 
engineer, ‘‘a knowledge of permanent and field fortifications, in- 
cluding the designing and building, the construction of gabions 
and fascines, &c.; pontoon, barrel pier, and other military bridges; 
mining, military sketching, road making, use of weapons of war- 
fare, including the power of artillery, as also the strength and 
manufacture of combustibles; photography, chemistry, electric 
telegraph, machinery, astronomy, foreign languages, architecture, 
civil engineering, land surveying, &c.” 

With such a system the result is not difficult to be arrived at by 
any man who looks at the subject in the most cursory manner, 
The officers are not to be blamed for impossible tasks being given, 
as failure necessarily follows. It is madness to expect one individual 
to be capable of becoming proficient in a dozen professions, in any 
one of which—thatof a civil engineer, for example—it isthe work of 
at least five years’ practical experience to become even a bone | 
good assistant. Now, let it not be supposed that any officer 
engineers ever attempts to design or execute any piece of con- 
struction, such as for fortifications or barrack buildings. No doubt 
the names of the division officers, and that of the Commanding 
Royal Engineer of the district, are signed at the right-hand corner 
of each sheet of drawings, but if one looks to the left-hand corner 
there will be found the name of the civil officer who really designed, 
and, more than likely made the drawings. If such men as the 
officers of the corps of Royal Engineers, whose title at present to 
the degree of Civil Engineer is simply absurd, are to be entrusted 
with the construction of our forts and barracks, by all means let 
them be placed for a period of not less than three years in the 
office of some engineer or architect prior to being appointed even 
as supernumerary lieutenants. Even then the pupils should be con- 
tinually engaged in the immediate superintendence and in the 
actual measuring up of works, the making of detailed estimates, 
and, in fact, be fitted partially to assist in carrying on the 

public service when required. Ncw, as to the assistants for the 

yal Engineers. Of course, as military works are proposed to be 
carried on by soldiers as workmen, no civil officer must, under 
any circumstances, be retained in the Royal Engineer department, 
the posts filled so ably for the past sixty years or upwards by the 
civil staff being given to deserving non-commissioned officers of 
Engineers. There is such a thing as saying too much in praise of 
either persons or things, and if ever men were bespattered in this 
way the non-commissioned officers and men of the Engineers have 
been. Credulity is capable of almost unlimited extension, but I 
must draw the line somewhere and there stop, for if I did not 
draw the line, the public might be inclined to believe that all coast 
defences and other fortifications were constructed and kept in 
repair by the officers and men of the Engineers; that the survey 
of Great Britain and Ireland is being carried out by them; that all 
barracks, hospitals, and War Department buildings are erected 
and kept in repair by them—in short, that the corps of the Royal 
Engineers, rank and file, consists solely of engineers, surveyors, 
draughtsmen, and mechanics, notwithstanding the notice to be 
seen daily hung at the Horse Guards’ gate—that Sergt. Griffiths, 
R.E., can be seen at ‘‘The Blue Boar’s Head,” by men of good 
character of the following trades, viz., tailors, collar makers, 
smiths, farriers, carpenters, masons, ‘‘ Architecis,” “‘ Engineers,” 
* Draughtsmen,” wheelwrights, labourers, Xc. 

Of any of the foregoing “‘ trades,” how few men enlist either in 
the Engineers or in the line? Not one out of a thousand, and that 
one is generally a drunkard if a good workman, and if he be a well- 
conducted man, a “botch,” whom noemployer will keep. Such is 
the real state of the men of the corps. Now, as to draughtsmen 
and surveyors, let the publie be not deceived by the statement 
that the ordnance survey of Great Britain and Ireland is made by 
the three companies of Engineers employed on that service. That 

at and important survey was made by civilians, and 
fe part taken in the work by the Royal Engineers was principally 
to hold the “staves,” or drag the chains, and te do the tracings, 
and such like work in the office. The only men I ever met belong- 
ing to the corps of Engineers who could attempt to use a theodolite 
or a circumferenter, were those who had been originally employed 
on the survey as civilians, and who, from some misfortune, were 
subsequently obliged to enlist. The instances, however, were few 
and far between. If the rank and file are what I have described, 
what are the non-commissioned officers? They are, generally 
speaking, respectable men, whose good soldierly conduct and bear- 
ing have brought them to the notice of the officers, quite indepen- 
dent of the fact of their being either good mechanics or draughts- 
men. Thus I have put the professional status of both the engineer 
and the assistant before your readers, who can judge for themselves 
what a job a fortress would be if carried out under such manage- 
ment. A few words will suffice in respect to the class of mechanics 
and labourers who enlist in our line regiments: they are the refuse 
of society, as a rule—either drunkards or men who have, as they 
themselves say, ‘‘ got into trouble” —id est—who were in the hands 
of justice for some erime or other. The men of the cavalry dnd 
household troops are, however, generally exceptions to the above 
rule. From the toneim which the uninitiated, in which class I 
must include Mr. Hanbury Tracey, M.P., speak of military labour, 
and the working pay of the soldier, one is led to suppose that the 
15d. which we pay our soldiers of the line includes the total cost 
per diem of a skilled artisan or labourer. The actual cost to the 
mation of each sapper or miner, be he a skilled or unskilled 
labourer, is £76 1i)s. 5}d. per annum, or a daily rate of 4s. 10jd. 
per day, not including his barrack accommodation, which sum, 
with firing and light added, might be fairly set down at 5s. 6d. 
per day. An officer of the corps of Royal Engineers gives, in his 
estimate of military and civil fabour, the cost of a civil artificer at 
5s. per day; and that taking into account the saving of civil profits 
on the civil artificer, he says that the sapper, who, generally 
speaking, is as good a workman as the civilian, is self-supporting, 
and costs the country nothing ; consequently, the thirty-nine or 
forty companies of Royal Engineers whom we now maintain 
actually pay for themselves. Such a theory is absurd, and I can 
safely assert that military labour, either sapper or line, costs the 
public cent. per cent. more than civil labour. The reasons to be 
adduced would fill a volume of THz Encinernr, therefore a few 
—which I shall give in my next letter—must be sufficient to prove 
my arguments in favour of civil labour against military labour. 

London, April 15th. AN ARCHITECT. 





TRAMWAYS. 

Sr, -Asthe subject of Tramways for the metropolis and suburbs 
is now prominently before the public, from the fact of several 
companies being in Parliament striving to obtain acts to sanction 
the system, while they are being vigorously opposed by ‘*The 
London General Omnibus Company” and other omnibus pro- 

rietors, perhaps a little ventilation of the subject may tend to 
Pring about some understanding by which the system may be 








Some considerable time ago I brought to the notice of the 
Omnibus Company a simple model by which they could try the 
method at a very little expense, by adapting some few of their 
present vehicles to run ona tramway, which could easily be done 
in one of the suburbs of London—if successful, it would soon 
answer to construct more commodious vehicles, the tramway 
still remaining the same—if unsuccessful, not a tithe of what 
their ceaseless opposition costs would have been spent. Their 
——— only entails enormous ay on themselves, and they 
will eventually obtain no good result, as they cannot expect to be 
always able to prevent tramways from becoming, as they must do, 
“an institution” of this country;and when that does happen, 
their opponents will be in the shade, while the tram companies 
will be making larger profits than ‘‘The General 
Omnibus Company ” in its best days ever did, 

In conclusion I may add that the system of tramways I proposed 
to that company was entirely different from any of those now 
before Parliament. Witiam F, Baurr, 0.E. 

35, Bloomsbury-street, W.C. 

April 7th, 1869. 





ON THE THEORY OF BOILING IN CONNECTION 
WITH SOME PROCESSES IN THE USEFUL 
ARTS. 

By Cuartes Tomiinson, Esq., F.RS., F,O.8. 
(Continued from page 280), 

If I have expressed these preliminary details with sufficient 
clearness, you will be able to apply them to many of the phenomena 
of boiling liquids, and to explain the six cases with which I com- 
menced this paper. According to my view, a liquid (water, for 





example) at or near the boiling point, is a supe ated solution 
of its own vapour, It will part with its vapour to a nucleus, 
but adheres, as a whole, to a ically clean surf, An uncl 





nucleus aay Sesame clean in the course of an experiment ; it may 
act very well at first, and gradually cease to act. Kyery chemist 
knows this, but I will give you an example :—Here is a flask con- 
taining distilled water and a little white sand, I boil the water, 
and the boiling goes on briskly, but with no kicking, Here is a 
similar flask, containing perfectly clean sand, which is not a nu- 
cleus, as the unclean sand is. The boiling is accompanied by a 
number of violent bumpings, amounting to dull explosions sufficient 
to endanger the vessel. In the former case, when the sand acted 
as a nucleus, each grain performed the function of a vapour-giving 
surface ; but in the case now before us, in which the sand bas been 
de-nucleised, we multiply the adhesion surfaces : that is, the water, 
with its charge of vapour, adheres not only to the sides of the 
clean vessel, but also to every grain of sand, so that the tempera- 
ture of the boiling water is raised some degrees above the boiling 
point. Under these circumstances the steam accumulates in the 
liquid, until the latter becomes so highly charged that it can hold 
no more ; the steam escapes with a burst, and is discharged along 
the line of least resistance, namely, out through the neck ; this 
upward action is accompanied by a corresponding and equal re- 
action, a motion downwards, which tends to drive the flask further 
into the ring of the retort-stand, and it is the rebound from this 
that constitutes bumping or jumping ebullition. That this ex- 
pa which I venture to give isthe true one, may be proved 
y suspending the flask by means of a weak spiral spring, or a 
piece of elastic, and applying the lamp under it. It will be seen 
that every kick is accompanied by a downward jerk of the vessel. 

A nucleus, then, is a body that has a stronger adhesion for the 
gas, or the salt, or the steam of a solution, than for the liquid which 
holds any one of the three in solution. 

That a boiling liquid is a supersaturated solution of its own 
vapour may be proved by holding a nucleus in any part of the 
liquid. It will be instantly covered with steam bubbles. 

The radicles of malt thrown into the boiler acted as a nucleus in 
consequence of the oily and other unclean matter thereby intro- 
duced, which enabled the steam to escape more readily from the 
water. 

The soap used by the distillers, the butter used by the sugar re- 
finers, the bits of cedar-wood, &c., employed in Dr. Bostock’s ex- 
oon pe the brass wire used by Oersted, the pointed or rough 

its of platinum, &c., used by chemists, are all nuclei more or less 
durable, which have a stronger adhesion for the vapour of the solu- 
tion than for the respective liquids, whether water, alcohol, ether, 
&c., which hold the vapour in solution. 

But all these substances, which have hitherto been used empiri- 
cally, because the principle which led to their adoption has escaped 
notice, are liable to objection. They require to be renewed at each 
operation ; and, also, they often cease to act during one operation. 
It has been recommended to use sharp-pointed or rotfghened 
bodies, under the impression that steam is given off with greater 
facility from the points of the teeth. This is a mislake. Make 
these rough or sharp-pointed bodies clean, and they cease to act. 
Sharp, angular fragments of glass, washed in sulphuric acid and 
rinsed, no longer act as nuclei. A rat’s-tail file, passed through the 
flame of a spirit lamp, also b d leised body such as a 
file is apt to collect between its teeth the greasy kind of matter 
that acts so well as a nucleus, and this has led to an idea in favour 
of rough bodies. The air is not a nucleus. Dr. Bostock 
found his thermometer cease to act, and by taking it out of the 
liquid and waving it in the air, it liberated vapour when restored to 
the liquid, the thermometer had caught from the air some unclean 
particles of dust, which acted for a moment as nuclei, until, by the 
action of the ether, they b d leised in the 
cases of sudden crystallisation, which you have witnessed to-night. 
It was not the air that acted as the nucleus, but some particles of 
dust floating in the air that started the act of erysta!lisation. 

Ishould be glad to show you the action of nuclei on various 
liquids at or near the boiling point, but as seme ef them are very 
inflammable, I could not do so with safety on a seale sufficiently large 
to be seen by an audience, but I will just notiee from my own ex- 
periments a few points in their behaviour. 

Carbonic disulphide (bisulphide of carbon), from its low boiling 
point, gives off vapour with facility. If a tube containing this sub- 
stance be plunged into hot water the liquid quickly attains the 
boiling point. On touching the surface of the liquid with the end 
of a brass wire, violent ebullition setsin. The boiling ceased as soon 
as the wire was removed, but when the surface was touched witha 
strip of paper it set in as violently as before. 

Now in these two experiments no air could have been carried 
down, since the surface only was touched, and the boiling continued 
only while the solid was kept in contact with such surface. iron 
wire also liberated vapour in abundance. The end of a glass rod 
was active at two small points, liberating from each a rapid stream 
of bubbles, the remaining portions being made clean by the action 
of the hot liquid, since glass is readily cleaned by liquids near 
the boiling point. 

The hot liquid was touched with a rat’s-tail file, and it produced 
furious boiling. The file was held in the flame of a spirit lamp, 
and while hot placed in the upper part of the tube, so as to cool 
out of contact with the air, touching the surface of the disul- 
phide with the end of the file, there was no liberation of vapour, 
and the file was passed slowly to the bottom of the liquid, but still 
there was no action. The file was taken out and waved im the air ; 
on returning it to the liquid there was a burst of vapour arising 
from motes or specks of dust that the file had caught from the 








Ether was raised to the boiling point, and a pellet of paper 
thrown into the tube. The liquid boiled up furiously, the paper 
being much agitated, when suddenly it sank as if struck dead, and 
all vapour-giving action ceased. It had in fact become chemically 
clean. The paper was removed, and a brass wire passed down to 
the bottom of the tube, when the liquid boiled up briskly during a 
few seconds, but on the wire becoming clean all action ceased, ex- 
cept from a point near the bottom of the wire, which poured off a 


stream of bubbles. The wire was taken out and filed, in order to 
ey of this nucleus, but the active point was got rid of, for 

ere were now two such points giving off rapid di o 
vapour. These points are probably Fits of porous dross entangled 
in the metal. 

Methylated spirit boiling at 171 deg. Fah. was kept at about that 
point. A piece of flint was put into the tube, abundance of vapour 
was given off from its surface, The flint was taken out and broken, 
and the two fragments were returned to the vessel. The newly 
fractured surfaces being chemically clean, were quite inactive, not 
a single bubble of vapour appearing on them, while the old surfaces 
eaptpeed pt < vapour — 

ve ormed a very number of experiments on the 
action of nuclei on various liquids at or near the boiling point, 
and they all point to the same conclusion, namely, that the action 
of a nucleus is differential, there being a greater amount of adhe- 
sion between the nucleus and the thing dissolved than between 
the nucleus and the liquid. In the ne Sy st eae Ge 
nucleus is contaminated with some kind of oily, fatty, or greasy 
matter, and this having a less adhesion for the liquid part of a 
solution than for the gas or the salt or the vapour of such solution, 
there is, consequently, a separation of gas, or salt, or vapour. The 
nucleus may be a solid thrown into the vessel, or the sides of the 
vessel may act as a nucleus, or fatty matter may be thrown in, in 
order to make the vessel unclean, as in the case of the distillers 
and the sugar boilers. But in all cases of solid or liquid nuclei, we 
may always observe this differential kind of action, on which, as I 
contend, the action of nuclei depends. It is not my business to- 
night to cowbat existing theories, or to disprove the notion that 
nuclei act by carrying down air, and that when a liquid is deprived 
of air it cannot boil at all. Such theories have been, and are being 
discussed, elsewhere ; my business here is of a practical, not of a 
theoretical kind. But I may perhaps be allowed to quote one 
more case to justify my view of the action of nuclei. 

Five ounces of distilled water in a clean flask boiled at 21343 deg. 
Fah. Some perfectly clean mercury was poured in, enough to form 
@ ring at the bottom of the flask. The water rose to 214 deg., with 
much bumping, steam forming under the mercury, and distendin 
it into hemispheres, each of which burst with akick. It woul 
have been dangerous to have entirely covered the bottom of the 
vessel with the metal, for, as it was, the bursts were of an explo- 
sive character. While this uneasy boiling was going on, a very 
little dirty mercury was added to the flask, and, although the 
quantity was not more than one-sixth of that previously added, 
the effect was remarkable. Instead of the uneasy kicking, jerking 
bursts, the boiling became brisk, easy, and soft, rapid volleys of 
sieam-balls being given off by the metal, breaking up the mass of 
water, while the temperature remained steady at 212); deg. 

Now, all these “‘ promoters of vaporisation,” as they are called, 
| or nuclei, as I prefer to name them, whether bits of metal or glass, 

bits of paper or wood, soap, butter, paraffin, &c., are liable to the 
| objections already stated, that they cease to act by use, and 
| require to be renewed after each, or even during the same opera- 
tion. 
| But there is a kind of matter that is not liable to these defects, 
| which I have not been able to make inactive, either by the action 
| of the strongest acids or caustic alkalies, or by repeated boiling 
| in water, ether, alcohol, naphtha, &c, I mean porous bodies, such 
| as chareoal, coke, pumice-stone, meerschaum, and a few other 
| bodies. These act by means of the powerful force of capillarity. 
| The same force which, according to Saussure, evables one volume 
of boxwood charcoal to absorb ninety volumes of ammoniacal gas, 
eighty-five of hydrochloric acid gas, sixty-five of sulphurous acid 
as, and so on, enables these porous bodies to absorb vapour from 
iling liquids, and, under the continued action of the heat, to 
give it out in never-ceasing jets, thus relieving the vessel of all 
tendency to bumping, making the boiling soft, gentle, and regular, 
and increasing the quantity of the distillate. 
(Zo be continued.) 











THE CIVIL AND MECHANICAL ENGINEERS SoOcIETY—VISIT TO 
St. Taomas’s HOSPITAL AND THE THAMES EMBANKMENT.—To 
judge from the extent of ground covered by the new hospital, that 
is rapidly rising vis a vis to the palace of St. Stephen's, one might 
| almost imagine that the people of London were in expectation of 

a return of the “‘ black death.” That when completed it will con- 
stitute one of the most magnificent works ever constructed for 
| merciful and charitable purposes there can be little doubt. At 
the sa we time the peculiar manner in which it is laid out favours 

| the idea that it appears larger than what it really is. There isa 
certain proportiou of the vast edifice which possesses but com- 
paratively small cubical contents, although superficially it presents 
considerable magnitude. We are not about to discuss the abstract 
question of permanent versus temporary hospitals, nor was it with 

| this object that the members of the Society of Civil and Mechanical 
| Engineers paid a visit of inspection on Saturday last to the build- 
img under notice. They were conducted over the works by the 
foreman in charge, who courteously explained points requiring 
elucidation, and answered the numerous and miscellaneous 
questions addressed to him with the most imperturbable good 
nature. After traversing the lower portions of the structure, and 
visiting the stone-cutting sheds, the members mounted the scaf- 
| folding ladders and made an elevated tour of the whole of the 
building. It was the general opinion that the stonework and 

| brickwork, in point of solidity, strength, and finish, were able to 
compete with any in London. A notable feature in the internal 
construction of the edifice is the number of wrought iron girders 
ewployed, including not merely the ordinary small rolled joints, 
but plate girders with spans of 40ft. and 50ft. It was not without 
some slight disappointment, natural enough under the circum- 
stances, that many learned, for the first time, that the girders 
were of Belgian manufacture, In spite, however, of this encroach- 
ment upon territory that was once peculiarly our own, it must be 
confessed that the girders were well put together. There was 
very little attempt at any scientific distribution of metal, but the 
joints were good and the rivetting sound andclose. The day being 
Saturday, and the afternoon the time of the visit, there was no 
opportunity of witnessing the performance of the stone-moulding 
machine, which would have been exceedingly interesting. Unfor- 
tunately, too, there was a good deal of heavy rain, which 
rendered the carrying of wmbrellas among a forest of uprights, 
peers. and scaffold poles, anything but an agreeable tusk, 
aving the hospital, the major portion of the party proceeded 
towards Lambeth to inspect that section of the embankment of 
the Thames which is yet unopened to the public, and extends from 
Lambeth Bridge, of hideous notoriety, nearly as far as the 
antiquated structure spanning the river at Vauxhall. The 
existence of these two bridges is a proof of what has yet to be done 
in the remodelling of London, It is of very little purpose to con- 
struct a noble and handsome quay wall, with a spacious terrace for 
promenading, and a wide adjacent road, if such “* sights ” as these 
are to occupy the horizon of every one who frequents the new 
thoroughfares. The portion of the embankment alluded to is in 
reality completed, and merely requires levelling and paving to 
enable it to be opened to the public. There was, in consequence, 
but little to repay a visit. The machine for testing cement was 
exhibited by the resident engineer, who very kindly broke a speci- 
men or two for the benefit of those who had not witnessed a similar 
operation at Crossness. The same gentleman accompanied the 
members over the works, and directed their attention to the docks 
and other objects possessing a professional interest. In order to 
obtain a better curve the river has been widened to a considerable 
extent just opposite Millbank, and there is, consequently, a good 
deal of dredging to be done to remove the present foreshore. The 
grpat improvement effected by this judicious widening is at once 
apparent on running the eye along the curve taken by the wall, 
With the termination of the embankment wall the excursion ended, 
and the members returned to town well gatisfied with everything 
but the inclemency of the weather. 
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PUBLISHER’S NOTICE. 

There is reason to believe that the weekly sale of Tue 
Eneiveer is actually more than double that of the re- 
maining engineering journals combined, Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 








*,* = this py number hare ENGINEER we issue as 
a Supplement a fou e lithograph of the Herculaneum 
and Graving Docks, Teen. h number as issued 
by the Publisher will contain this Supplement, and sub- 
scribers not receiving it are requested to notify the fact to 
this office. 


*,* ADVER TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 








TO CORRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 
8. H.—A letter lies at our office for this correspondent. 
A. 8. (Envelope Machines).—A letter lies at our office for this correspondent. 
W.T.Y. The india-rubber will answer tolerably well. You can obtain it 
from any india-rubber warehouse. 
8. H. (Stone-sawing Machines).— Letters lie at our office for this correspon- 
t. 


H. G. (Victoria Dockyard) —Messrs. Yarrow and Hedley, Poplar; Messrs. 
Plenty and Son, Eagle Ironworks, Newbury. 

8. H.— We can exercise no partiality in the matter. 
turn and be described just like its fellows 

Hurcon.—Do not think of changing your prof 
civil engineers are very far from encouraging. 

H. H.—The temperature depends on how the boiler is fired. 
assume it to average in good borlers about 500 deg. 

T. C. (Stockton-on-Tees).—A locomotive was first worked on a colliery line 
at Pen-y-Darren, in Wales, in 1803. Passengers were first carried on the 
Stockton and Darlington Railwiy. 

Ros Roy.—When you can manage to cease being mysterious we shall be 
happy to publish your letters. Can you not sce that small pistons moving 
fast may have just the same momentum as large pistons going more slowly ? 

X.—The bands are correctiy arranged. The maximum strength theore- 

tically would be obtained by winding two or more bands spirally in oppo- 
site directions round the cylinder. The vessel you sketch would probably 
give way by one of the ends being blown out. 
. G. W.—Can't you see that although the initial pressure isin all probability 
what you make it, the average pressure must be much less? The merest 
tyro should not make such a mistake as that contained in your calculations. 
The Hercules engines developed 8525 indicated horse-power, and you 
cannot alter the fact. 

G. (Guernsey).— Jy it is a lined bearing use Babbitt'’s metal ; if a solid white 
metal step, use Dewrance’s metal, which is harder than Babbitt’s. You 
can get either in any quantity from Dewrance and Co., Great Dover-street, 
London, and directions for using if needed ; or they will make the steps or 
line the bearings for you if you should prefer it. 

Cuaska —Multiply the diameter of the wheel by +7071 to obtain the centre of 
gyration, multiply the square of the number of revolutions per minute by 
the diameter of the pte. described by the centre of gyration in feet, and 
divide the product by 5870, the quotient is the centrifugal force of the wheels 
in terms of its weight, tending to split it. 

H. T. M.—We have to acknowledge the receipt of your letter, but to answer 
it so as to afford you the information you require would be equivalent to 
writing a book upon the subject. You evidently need a regular course of 
instruction, both theoretical/y and practically, on the subject of iron con- 
struction, which is only to be obtained under the superintendence of an 
engineer, in an engineer’s office. You will finda large amount of useful 
information in our ‘* Papers on Elementary Construction.” We are 
obliged for the suggestions about the girder, and intend giving an example 
in our * Portfolio of Working Drawings” before long. If you consult our 
advertising columns you will perhaps find the means of gaining the instruc- 
tion you need. 


The patent will take its 


The prospects before 





You may 


WHEEL-CUTTING ENGINES. 
(To the Editor of The Engineer.) 

S1z,—I should feel extremely obliged if you will give me the address of 
the maker of the best machine for cutting the teeth of small bevel-wheel 
patterns about 12in. in diameter. A Constant READER. 

April 17th, 1869, 

PUMPING ENGINES. 
(To the Editor of The Engineer.) 

Srz,—In reply to your correspondent “ J.,” I would recommend a stroke of 
6ft. in the shaft and a 10in. working barrel; and as an 18in. cylinder, 3ft. 
stroke, acting directly through the ‘‘L” leg or quadrant, with same stroke 
as engine, would only werk a Gin. pump—a size too small to admit wood 
spears (iron rods might do)—and as a shorter stroke than 3ft. with a larger 
pump would bjectionable, I would d the engine to be put on to 
the second motion—say 3 to 1. W. Horstey, jun. 

Whitehill Point Ironworks, Percy Main, 

Newcastle-upon-Tyne, April 17th, 1869. 





DIRECTION LABELS. 
(To the Editor of The Engineer.) 

S1z,—Will any of your correspondents inform me of the address of any 
maker of direction and other labels ? H.P. B. 

VELOCIPEDES. 
(To the Editor of The Engineer.) 

S1r,—I am thinking of making or purchasing a tricycle, but should wish 
to have it so arranged that I could, at will, drive it by electro-magnetism. I 
should therefore feel obliged if any one of your pondent 
would give an opinion as to the best ye also as to the cost of the 

on good level ground, for maintaining the 
ELEecTRO-MAGNETISM. 





appliance and price per mile, 
battery. pits , 


MEETINGS NEXT WEEK. 
THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 27th, at eight 
“ ‘lt = Outfall of the River Humber,” by Mr. William Shelford, 


Lonpon Association oF Forsmen Enctneens.—At the City Terminus 
Hotel, on Saturday, the Ist of May next, James Rae, Esq., will read a paper 
on “Improvements in Iron Shipbuilding.” The chair will be taken at 
— =; precisely by = J whe nea President. 

OYAL INSTITUTION.—Saturday next, the 24th, at .m.: * the 
Origin of Land Surfaces,” by A. Gelkie, Esq. ee 
Society or Artrs.—Wednesday,: ‘‘On the Duties of the Architect with 


= the Arrangement and Structure of a Building,” by Roger Smith, 


THE FNGINEER can be had, by order, from any newsagent in town or country, and 
at the various ratlway stations; or i cam, $f preferred, be supplied direct from 


(i 
credit be taken, an extra two shillings and sixpence 
"sS THE Gremann O holteret for transmission 
unless before siz o'clock on Thurs- 
tn each week, The charge for four lines and under is three shil- 
b blocks 





DEATH. 
Grorce Bare, C.E., of 174, Great George-street, 
Friends will kindly accept this intimation. 
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A GREAT SOLUTION OF A GREAT DIFFICULTY. 

Tue relative merits of the Carey-street and Embank- 
ment sites for the new Palace of Justice have just been 
hotly contested in the House of Commons. Almost at the 
end of the debate Mr. Lowe made a suggestion, which, 
like a royal invitation, may be nd or as nearly 
equivalent to a command. MHe stated, in effect, 
that neither the Carey-street site nor that advo- 
cated by Sir C. Trevelyan appeared to him to meet 
the difficulties of the case; the adoption of the former site, 
taking into consideration the construction of the n 
approaches, would entail an outlay of £4,000,000, whic 
would ultimately come, not out of the suitor’s fund, but 
from the pockets of the tax-payers. Nor would the outlay 
on Sir C. Trevelyan’s scheme be materially less, There- 
fore Mr. Lowe will have neither, but, instead, he suggests 
the construction of new law courts, in no sense palaces of 
justice, on the embankment, upon the piece of ground 
bounded by Surrey and Arundel-street on the west and 
east, the Thames on the south, and not the Strand, but 
Howard-street on the north, the cost of the whole, with 
site, to ve £1,500,000. Thus it appears that, after all, 
the Palace of Justice, about which so much has 
been said and written, will not be built. The 

uestion then remains to be settled, what shall be 
, a with the Carey-street site now cleared? The 
question does not admit of a very easy answer, for reasons 
to which we may return at another time; but the problem 
does admit of one solution which is open to very few 
objections. In the cleared space north of the Strand, the 
London and North-Western Railway would find an 
admirable locality for a fine central station. The distance 
from Euston to St. Clement’s Danes is not more than a 
mile and a-quarter as a crow would fly; but detours would 





demonstrating the great truth that the men who have 
away from among us, not only originated great inven- 
tions, but developed them, and gave them to us so far per- 
fected that we find it noeasy task to improve upon them. He 
must be a clever man who can beat James Watt, or George 
Stephenson, or Isambard Brunel on what the madeespecially 
their own ground; and nothing is, we think, more unjusti- 
fiable than the assertion, but too often made, that these men 
and their work will not bear favourable comparison with 
the engineers oi the present day, and the deeds of the last 
dozen years. We have no doubt whatever that the 
assertion is based on honest convictions—if any conviction 
can be regarded as honest, the reasons for which have 
not been thoroughly sifted by those who hold to it. But 
this fact has not sufficed to save many clever men from 
commercial shipwreck, or to elevate otherg;from the t 
mass of snobs—Thackeray used the word, so we need not 
apologise forit—Radicals in mechanical science, the first held 
that all that had gone before their time must be susceptible 
of improvement; and disdaining to believe that engineers of 
sense and skill had ever lived till they were born, they 
launched out into extravagance, and, enamoured of change 
they adopted it for its own sake. For a time such men 
dazzle the world, and then they simply go out, and their 
place knows them no more. A little more conservatism of 
spirit, a little perception of the great truth that to change 
for the sake of changing is a mistake, a little more faith in 
the mental powers of the engineers who have passed away 
leaving their works behind them as everlasting testimonies 
to their skill, would have enabled many a modern engineer 
to win honour and gold, instead of that disappointment 
and penury which he has brought on himself by a reckless 
neglect of the teaching of the past. 
Let it not be thought that this article is written without 
a special purpose, or that it is based on theoretical considera- 
tions. We write it with the special object of warning the 
rising generation of engineers against a fatal error which 
young men are but too willing to fall into. This error 





be necessary in order to avoid valuable streets, and to take 

the line through poor, and worse than poor, neighbour- 

hoods lying north of the Strand and south of Euston. | 
At this moment, the London and North-Western Railway | 
though opening up some of the loveliest localities in | 
charming Hertfordshire, carries little or no_ resi- 

dential traffic, because it is practically shut out from 

the metropolis, The Metropolitan feeds the Great } 
Western, the Great-Northern, the South - Eastern, 

South-Western, and London, Chatham, and Dover. 

The London and North-Western runs to Broad-street it | 
is true, but this helps it not much, as carriages must be | 
changed at Willesden. A grand central station is just | 
what the line wants to put it on a level with its fellows. | 
The cost would be great no doubt, but not too great; and | 
the Great Nort hern and the Midland would probably ask | 
for running powers over the extension. Objections may be 

raised to the whule scheme of course, but to us it stands, even 

thus crudely put forward, as a great solution of a great 

difficulty. 

CONSERVATIVE ENGINEERING. 


Some twelve months since a pair of very handsome Corliss 
engines were put to work at Woolwich Arsenal. These 
engines have 26in. cylinders or thereabouts, and are got up 
in a style which leaves nothing to be desired. They may 
be taken as types of the most advanced practice of the day, 
and as such we speak of them here. rom records care- 
fully kept it appears that their average consumption of 
very good coal isa little over 3 lb. per indicated horse- 
power per hour. We think most employers of steam 
machinery will agree with us that this is a most excellent 
performance, very few stationary engines of mdderate 
dimensions in our manufacturing districts burning less than 
3°5 lb. or 41b. of coal per horse-power per hour. As far 
back as 1850 it was calculated that in the cotton factories 
of Lancashire the average consumption of coal was between 
6 lb. and 7 Ib. per indicated horse-power per hour, conse- 
quently, at first sight, the Woolwich Corliss engine, taken as 
a type, shows that very great improvements have been 
made in steam engines during the last twenty years or 
so. At the risk of astonishing our readers we venture to 
assert that the improvement exists more in imagination 
than in reality. In other words, steam engines are 
now, with certain exceptions, as regards the consump- 
tion of fuel, very eo what they were in the day 
of James Watt, who was not quite such a fool as 
some modern engineers would have us believe. It 
would not be difficult to adduce hundreds of cases to prove 
our proposition; one will perhaps suffice. Not long since 
we indicated a small factory engine constructed by Boulton 
and Watt, and started in 1811. Our diagrams showed 
that this engine was working to about one half 
more than its nominal power. Its consumption of indif- 
ferent slack was little more than 44 lb. per horse-power 
hour. For repairs during the sixty years the engine 
been at work, almost without intermission, it has cost little 
or nothing, and it is at this moment in excellent condition. 
Here, then, we have evidence, allowing for the difference 
between coal and slack, going to show that the most 
improved engines of the present day are really but 1 lb. of 
coal per horse-power per hour better than those built half 
a century since. As to durability, when a steam engine of 
what is now the modern type has lasted half a century 
and is still in good condition, we shall be happy, if still 
living, to admit that work done in 1869 was at least as 
good on the whole as that of our forefathers. 

It is the custom with too many feeble-minded engineers 
to run down and depreciate the works of the mighty 
heads and hands that have gone before them, The custom 
is objectionable, and to be deprecated by every right- 
thinking man. We have quoted the case of the Corliss 
engine of 1868 versus the Watt engine of 1811 to show 
that, as factory engines, at all events, there is no 
foundation for the assumption that the modern ~ 4 
has beaten, and always can beat, his predecessors by 
immense distance; and nothing would be easier than to 


consists simply in holding that little or nothing is to be 
learned from the works of the last generation. Most young 
mechanical engineers determine that the moment they 
get a chance they will originate something great, or produce 
something in steam or general machinery which shall 
surprise the world. No greater blunder could be committed. 
If the young engineer has taleuts, he will find in the works 
of the past generation much to admire, something to avoid, 
and a great deal to imitate. If he lacks talent, his only 
chance of success is to adhere to the beaten track of prece- 
dent. In either case it is well to bear two facts in mind. 
The first is that there is no more certain road to success 
than the power of utilising the experience of others; and 
the second, that innovating on established practice, is one 
thing, while making money is quite another. ; 
We do not wish to be misunderstood. While advo- 
cating a conservative policy in engineering, we have no 
| wish to stifle invention, or to bar progress by so much 
|as a spiders thread. There is still enormous room 
| for improvement in numberless departments of engineering, 
| and we wish God speed to everyone who endeavours to 
effect it. What wedeprecate here is not the true, spirit of 
| improvement, but the false light, which, taking its rise in 
| ignorance and vanity, leads men to commit great*blunders, 
and to ensnare ap innocent public in the net of destruction, 
yclept a limited company. Those who honestly determine 
|that they will improve on what has already been 
{done in any special branch of the profession, must 
begin by learning thoroughly what has been done, what 
remains to be done, and what those who have done part, 
have thought, and said, and written upon the subject asa 
whole. No true progress can made in engineering 
science by him who treats the works of a past generation 
with contempt simply because they are old; and as years 
and experience come to men they will begin to perceive 
the truth of arguments which our younger readers may 
feel just a little disposed to pooh pooh. Facts crop up, 
indeed, every now and then in a curious and unexpected 
kind of way, as, for example, that which we cited in the 
first paragraph of this article, which should suffice to 
convince the most sceptical that at least sixty years ago 
engineers might be found in England quite as clever as 
any who have been born since; and the circumstance 
conveys a very important lesson, by which certain modern 
engineers would do well to profit. 


THE PURCHASE OF LAND FOR SEWAGE IRRIGATION, 


Tue passing of an Act may be regarded as an example of 
theoretical jurisprudence, and the carrying of it into exe- 
cution as the practical vindication of the law. Many of our 
leges scripte are little better than dead letters, and various 
reasons may be —— for their falling into a condition 
ignominious in itself, and discreditable to the presiding Go- 
vernment. They may be evaded, may be rendered almost 
nugatory by legal quibbling and subterfuge. The expense 
to private parties—and this consideration affects our present 
subject—may be so utterly disproportionate to the result 
at issue, that few would care to stand the venture. It isa 
curious feature of our legal constitution that many of its 
laws, practically speaking, are not put into execution; they 
are “litigated;” and when we consider the heavy expenses 
that are frequently entailed, even upon the successful party, 
it is no wonder that he should be inclined, like Moliére’s 
H n, to demand “justice de la justice.” But we are 
digressing. It is not at present our province to discuss 
the question of legal reform, but merely the real effect 
likely to be produced by the recent enactments relating to 
the compulsory purchase of land for the purposes of sewage 
irrigation. Are they to be dead letters? Are they to be 
evaded in consequence of the expenses of litigation attend- 
ing their vindication? In a word, are they to occupy sub- 
stantially the same position relative to sewage irrigation 
works, as their predecessorsdid with respect to railway works, 
Is the land which they allow to be in antici- 
pation, to be acquired only at the same exorbitant and 

unjustifiable cost ? : 
Many of our readers, in answer to this interrogatory, will 
back their memories to the days when the loco- 





cite hundreds of other ome sy selected from both the 
civil and mechanical brane’ of the profession, all 


motive] was an innovation, and when, notwithstanding 
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the powers of compulsory permission for it to 
oon tie fiery race was only liceedteeem tanto uae 
instances would have sufficed to pave the way with gol 
To avoid coming into contact with a wealthy and influential 
hostile land proprietor, railways were diverted from their 
proper course to their irreparable injury; and when 
it was beyond the limits of engineering skill to deviate the 
line, so as to adapt it to the caprices of a nobleman, his 
opposition was only bought off by a sum, that would have 
sapped the resources of a Monte Christo. One notorious 
example will be sufficient to illustrate the value of powers 
of compulsory purchase in the early days of railways. A 
small line in the Midland districts was projected. The Bill 
was introduced, thrown out in consequence of the opposi- 
tion of an interested landowner, whom the company 
not sufficiently appeased, and the parliamentary expenses 
alone, reached the modest total of £70,000. In the next 
session the same bill was again introduced, and the com- 
pany having “arranged” with their former enemy, it 
passed triumphantly. The merits of the bill,and the ad- 
vantages of the line in a public sense, were the same in 
the second as in the first trial, but they were powerless 
when balanced against claims of a private character. In 
fact, our whole system of railway legislation has been one 
tissue of errors from beginning to end. We trust that the 
same course is not to be followed with t to the 
relations between sewage irrigation, and the land required 
for its successful utilisation. In the case of railways, it is 
true that the measure was one which intimately concerned 
the welfare and commercial prosperity of the country; but 
the present exigence has still stronger claims, being one 
which is inseparably connected with the sanitary cuttin 
of our cities and towns. There is, moreover, a promirent 
difference between acquiring land for railways and for 
sewage purposes. In the former the construction of the 
railway is optional; it is matter of voluntary combination 
and agreement among certain parties. In the latter, omit- 
ting all consideration of hygienic motives, it is a matter of 
absolute necessity. By virtue of the legal enactments 
already alluded to, local boards and other corporate bodies 
are compelled to utilise their sewage, or at any rate to deal 
with it in such a manner, that its ultimate utilisation is 
the only chance offered to them for complying with the 
law. Since the law, therefore, compels them to the course 
adopted, it has acted wisely and justly in according autho- 
rity to them to carry out the necessary measures. What a 
farce it would prove if the same power that compels the 
adoption of a certain course of action, were so completely to 
stultify itself as to render it impossible to follow it, and 
thus virtually to abrogate the very principle it created ! 

In connection with the general question of the legal self- 
abrogation of the powers of compulsory purchase of land 
for sewage purposes, the recent example afforded by the 
inquiry at Kingston-on-Thames has a most significant 
bearing. - An extension of time of a whole year has been 
granted to the corporation of that place, to devise some 
means of utilising their sewage, and cease from making the 
river Thames their common sewer. This extension of 
time expires at the end of next September, and in the 
meantime the corporation of Kingston are just where they 
were. That theyare so is notaltogether their own fault, and 
undoubtedly theyare deserving of severe censure, for allow- 
ing thirteen months to pass away before they applied for 
the extension of time. It is somewhat astonishing the ex- 
tension should have been granted, as it may reasonably be 
supposed that any local body which was in earnest could 
manage at any rate to commence the utilisation of its 
sewage in that period. Their petition for additional time 
having been granted, it was determined to employ the only 
true principle of the utilisation of sewage, namely, that of 
the irrigation of land through its means. With the view 
of accomplishing that object the corporation cast their eyes 
upon some land which there is not the slightest doubt is 
well adapted for the purpose. Now came the tug of war. 
The owners, some of whom are noblemen, opposed the peti- 
tion of the corporation for the granting of powers of com- 

ulsory purchase, with all the virulence of a railway par- 
iamentary contest. A Government commissioner was 
sent down, and after a fierce fight, lasting during the whole 
of five days, the opposition proved successful, and theland was 
denied to the corporation for the purposes of sewage irriga- 
tion. The ostensible ground for refusal, was that it was 
situated in too close a proximity to human habitations. It 
was nevertheless proved on incontrovertible and scientific 
evidence, and on the authority of witnesses whose veracity 
is unimpeachable, that people had lived for eight years 
much nearer to fields irrigated with sewage than the dis- 
tance that separated the proposed ground and the existing 
dwellings at Kingston. Nevertheless the fiat of the com- 
missioner was against the corporation, and the great ques- 
tion with them now is —What are they todo? It must also 
be borne in mind that the subject assumes a very serious 
appearance. Not only what are the Kingston-on-Thames 
people to do, but where is the safety-valve for the other 
towns along the Thames, which are in the same unpleasant 
predicament ? Again, anytown may be placed to-morrow in 
the same dilemma, and great numbers are at present actually 
in a similar condition. The importance of the decision to 
which we have referred cannot be over-estimated, and it will 
plunge local boards into still greater difficulties, than they 
ve already had to contend against. It will, moreover, 
establish a dangerous precedent for hostile landowners and 
a gg pe will tend to demonstrate that while pro- 
essedly the Government is anxious that towns should 
utilise their sewage by irrigation, it withdraws with one 
hand what it ostensibly bestows with the other. There is 
an old proverb, “Give a dog a bad name and hang him;” 
and if the Government is the first to condemn sewage irri- 
ion as a nuisance, powers of hase 
pane i to those ready to BE ogy oow: 4 Sri ion 
works, are not worth paper they are pri on. 
Unless some strong and valid reason can assigned 


for the refusal of the land to the corporation of Kingston- 
on-Thames, wefear that refusal will have a very mischievous 

bud those efforts 
tened e and scientific men are 
face of much ignorant and superstitious pre- 
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judice, to promote the utilisation of sewage, the fertilisation 
of land, and the sanitary amelioration of cities, towns, and 
villages. : 


¢ 





A WONDERFUL RIFLE. 


We have received information, from sources upon which we 
can rely, that a new breech-loading system is under examination 
by the French authorities. From all we hear it is likely to 
prove a most formidable weapon. The principle, which is of 
American origin, can be applied to many of the existing systems, 
but, as yet, it has only been adapted to the Chassepot. By slight 
modification the present Chassepots can be altered to take a 
metallic central-fire cartridge, which they are to fire in the 
ordinary manner. On an emergency, when it may be required to 
deliver a large number of shots in a very short period of time, by 
simply turning a button the converted Chassepot becomes a 
repeater capable of firing eight rounds without reloading the 
magazine. The act of drawing back the bolt to open the breech 
throws out the old case, the fresh cartridge comes up from 
below, and the closing of the breech pushes it into the chamber. 
We understand that the whole contrivance is a triumph of 
mechanical skill, and that the cost of conversion is nevertheless 
extremely small. The French authorities are preserving a more 
than ordinary secrecy about the whole affair, for they are obliged 
to confess that in the matter of military breech-loaders at least 
they are behind the age. Hide your diminished heads, O ye 
members of the Woolwich Committee; for behold it is said that 
your Martini-Henry is already obsolete—beaten by the combined 
talents of “the States” and M. Chassepot. 


INDIAN DEVELOPMENT. 


THERE is a series of meetings going on at the Society of Arts 
under the name of “‘ Conferences on Questions connected with 
the Arts, Manufactures, and Commerce of India,” which has 
attracted very little notice from professional men. These meet- 
ings are held on the Friday evenings, and are open to visitors. 
Although the special subjects have been hill settlements, waste 
lands, tea, silk culture, &c., yet the main topics have been rail- 
ways, roads, irrigation, and the various engineering resources for 
developing the capabilities of India. These have been actively 
discussed by Kev. Wm. Hay, Sir C. E. Trevelyan, General Sir 
Vincert Eyre, General Sir Wm. Denison, Sir Andrew Waugh, 
General Clarke, Colonel Herly, Colonel Collier, Hon. George 
Campbell, Hon. W. 8. Fitzwilliam, Mr. Hyde Clarke, Mr. T. 
Login, and other gentlemen connected with India. The constant 
burden of complaint is the want of roads, whether as regards 
tea culture or cotton culture, in the hill regions or in the plains. 
It is understood Mr. Login will bring this subject specially before 
the conferences of the committee, a permanent committee 
having been formed to promote the adoption of practical mea- 
sures. The incompleteness of the railway system is another 
complaint, as to its general advancement and its connection with 
the hill sanataria and stations. Mr. W. Denison and Mr. 
Campbell have made warm defences of the Government of India, 
but on Friday Mr. Edwin Chadwick went into some detail as to 
the neglect of the Government in the sanitary arrangements of 
the hill cantonments and the disease inflicted on the troops by 
bad constructions. The general tendency is to advocate the 
development of India by English assistance, and the extension of 
all branches of public works. 


PERSIA, 


Matters have been dragging on in Persia till quite lately. 
Above a year ago the Shah granted a railway concession to 
M. Savalan, an Armenian of Constantinople and Paris ; 
and M. Savalan, after vainly trying to finance the scheme 
in London, although the affair is very small, made an 
arrangement with Dr. Strousberg, the Berlin contractor. 
Dr. Strousberg being busy with his Roumanian and other enter- 
prises did not push on with the Teheran line, and all last year 
was spent in promises to the Government and menaces from 
them. At length an English contractor has been got, and an 
English agent, Mr. Salomon, is residing at Teheran, and the 
undertaking is going on. The concession is of a peculiar charac- 
ter. Itis for a very short line from Teheran to Shah-Abdul- 
Aziz, a place of pilgrimage of great resort, and in the neighbour- 
hood of coal formations. The condition is that on executing 
this concession the holders shall have pre-emption or preference 
rights as to all railways to be constructed in Turkey, and con- 
siderable privileges as to mining. The only difficulty is the 
delay and expense in getting out the few miles of rails and few 
engines through Russia and the Caspian Sea. Otherwise there 
is no trouble; the gradients are easy, there are no works of the 
least importance, and as to the cahier des charges, it is almost 
ad libitum of the concessionaires. There is timber enough at 
hand for all requirements; the coal is abundant and good. All 
the English who have been at Teheran know it well, as it is used 
in the embassy and other establishments. A considerable 
number of people have drifted out from Turkey. Mr. Henry 
Portman died lately. He had been clerk of the works for the 
Government at Constantinople, and afterwards a sub-contractor 
for roads and drainage. Great activity now prevails at Teheran, 
and schemes are abundant. The progress of the Russian railway 
through Georgia from Poti to Tiflis, also partly in English hands, 
stimulates operations in Persia, so that a new country is opening 
up, the resources of which in money and produce are very great. 
We must not, however, expect too rapid results, 


RECONSTRUCTION OF HER MAJESTY’S THEATRE. 


To those who have been “ behind the scenes,” it is no longer 

a matter of astonishmentthat a theatre should be doomed, sooner 
or later, to become the prey of the devouring element. Standing 
the other day upon the nearly completed stage of Her Majesty’s 
Theatre, it occurred to us that the manner in which our theatres 
are constructed renders them an easy sacrifice—in fact, constitutes 
them a veritable oblation—to the god of fire. One would almost 
imagine they were made expressly to burn. The space underneath 
the stage of the new theatre to which we are alluding is a per- 
fect forest of timber trusses, wooden uprights, winches, drums, 
levers, and framework. The partitions between the boxes, of 
which there are five tiers, and several hundreds in num- 
ber, are of dry boards, about an inch and three-quarters in thick- 
ness, and if we add to these the curtains, the scenes, the painting 
and gilding, the whole ises as fine a tion for a great 
co jon as could be well conceived. It mustnot beunderstood 
that these remarks apply particularly to Her Majesty’s Theatre. On 
the contrary, they are common to all; and once admitting the 
evil of this system of construction generally speaking, there is a 
deal to recommend in thereeonstruction of the theatre we are 

i . Why so vicious a principle of building should be per- 
severed in, it is not our ince at present toinquireinto, It is 
enough that it is adopted, and therefore the praise due to those 
d improv + dalterationsin oth peetsshould 

not be withheld, simply because take things as they find 
them. Fen. of the Geleueth dustetes. te ho Soticed Ae-Her 
Majesty's Theatre are the number of entrances and the 











ample dimensions of the stone staircases with gentle ascent. 
Usually as we ascend to the “gods” the means of ascent become 
more perilous and contracted, but in the present instance the 
wide staircase and landings are continued the whole way to 
Olympus. The only exception to this facility of entrance to 
the various parts of the house is the pit. The ascent to this is 
very awkward and bad. It precisely resembles the manner in 
which the pit is reached in the fheatre Royal, Dublin. The arrange- 
ment is such that when the house is crowded people stand on 
the steps, those on the higher slip down on the lower, tread on 
their neighbour's feet, occasioning many an angry altercation, if 
nothing worse, and many interruptions to the performance. There 
are three other points worthy of notice, namely, the reversing of 
the flame of the footlights, which burn downwards instead of 
upwards, and are not visible from the house; the removal of the 
grooves in which the side scenes usually slide, the scenes being 
worked from below; and the admirable construction of the stage. 
This latter can be lowered bodily, en masse or in sections, as may 
be required; and there is no question but that this arrangement 
has caused the necessity for the wooden jungle that exists 
beneath it. Compared with some of its predecessors, Her 
Majesty’s Theatre cannot be styled a large one, but it is evident 
from those recently built that the tendency of the times is in 
favour of moderately-sized, and even small theatres, Smaller 
theatres, and more of them, are undeniably the fashion just. now 
in London. In this respect, it must be confessed, we are 
imitating our French neighbours. The decoration of the new 
theatre, as much as was uncovered, appeared to be in exceedingly 
good taste, and the combination of gilding and colours to harmonise 
in the most effective manner. 
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[Conctupine Notice. } 
Tue value of the second portion of Mr. Styffe’s treatise 
on those properties of iron and steel which he has made 
the subject of special investigation, is, for sufficiently good 
reasons, much greater than that of the first portion. No 
experiments of much use had been conducted to ascer- 
tain the effect of high and low temperatures on the strength 
of iron and steel until Mr. Styffe commenced bis labours. 
At this moment Mr. Styffe’s investigations in this peculiar 
branch of scientific research are nearly unique, and as they 
have been conducted with great careand impartiality, the re- 
sults deduced from them by our author are really valuable, 
and deserving of the attention of every member of our 
profession who has to do with steel or iron as a material 
of construction. But while admitting this much, we must 
not forget to add that the results of Mr. Styffe’s experi- 
ments are directly opposed to the results obtained by 
Mr. Sandberg from experiments conducted with the same 
object, and described in an appendix to the work under con- 
sideration; and it is especially noteworthy that whereas 
our author tested only small bars of iron and steel under 
the influence of artificial heat and cold, Mr. Sandberg 
tested ordinary rails, now under the frost of a Swedish 
winter, and again in warm summer weather. The results 
obtained by Mr. Styffe are, as we have said, opposed to 
those obtained by Mr. Sandberg; and in this country at 
least it is certain that Mr. Sandberg will be regarded as 
the more reliable authority of the two, not only because of 
the conditions under which his inquiry was conducted, but 
because of the practical scale on which it was carried out. 
These facts, however, do not deprive our author's work of 
the value which attaches to it as an original contribution on 
an obscure subject; and it is impossible to peruse the 
detailed account which he gives of his experiments without 
admiring the skill and talent of the experimenter, and 
becoming convinced that, so far as his labours extended, he 
has left nothing to be learned by subsequent inquirers. 
The fact that his test bars were unpractically small, and 
that his testing machine lacked many qualifications which 
contribute to perfect accuracy and efficiency, go far toreduce 
the value of his deductions to little or nothing, as faras the use 
of iron on a large scale is concerned ; but they do not at all 
affect the value of the inquiry as an abstract investigation 
into the phenomena manifested by iron and steel when 
exposed to heavy strains, and a very low or high tem- 
perature at the same time. To apply his deductions in 
practice would be unadvisable ; to use his experiments as 
the basis of a theory of the influence of heat and cold on 
iron and steel to be subsequently verified or upset by addi- 
tional experiments is quite allowable, and it is because it 
places at our disposal the rudiments of such a theory, that 
we regard Mr. Styffe’s inquiry and its results, detailed in 
the second portion of his book, as eminently valuable, It 
is in the unique character of this inquiry that the later 
chapters of Mr, Styffe’s work are more valuable than the 
earlier, which we have already noticed in no very favourable 
terms. The first chapters of the work added nothing, or next 
to nothing, to the information already to be found in the 
writings of Barlow, Fairbairn, and, above all, of Kirkcaldy. 

So long as Mr. Styffe and the latter gentleman agree, Mr. 

Styffe tells us nothing we did not kuow before. The 

moment hedeparts from the tenets of Kirkcaldy, and either 

contradicts them or advances beyond them, we regard his 
views with doubt and hesitation, inwardly comparing Mr. 

Kirkcaldy’s means of experimenting, and the dimensions of 

the bars he tested with Mr. Styffe’s modus operandi, greatly 

to the disadvantage of the latter gentleman. But as 
soon as we get into the second portion of Mr. Styffe’s 
book, we find ourselves on new ground. Our author has 
sought out and found a special field for research, in which, 
with the exception in some sort of Mr. Sandberg, he is at 
present without a rival; and because he is an unrivalled 
autbority on a given and important subject we do literary 
homage to Mr. Styffe,and advise all our readers to read and 
examine for themselves the ch which we shall with- 
out further preface proceed to notice very briefly. 

Mr, Styffe introduces the detailed account of his second 
series of experiments with the following words :—“TIt has 
long been a common opinion that steel and iron become 


brittle and weak at low temperatures. Observation has 
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shown that chains employed for ca are more often 
broken during the severe cold of winter than at other 
seasons ; and a similar remark applies to common i 
axles, and with especial force to the axles and tires of rail- 
way carriages. We have, therefore, considered it of interest 
to examine the absolute strength of rolled and forged bars 
of iron and steel,as well as their extensibility, limit of 
elasticity, and modulus of elasticity at the lowest tempera- 
tures which occur in Sweden, in order to ascertain more 
accurately the influence of temperature on the mechanical 
properties of iron and steel. We have also undertaken 
experiments on traction at high temperatures, varying 
from 248 deg. to 392 deg. Fah.” Having thus sketched his 
programme, Mr. Styffe proceeds to describe the appa- 
ratus employed in conducting his investigations. This we 
could not hope to make intelligible without engravings. 
It must suffice to say that the testing machine already 
noticed was used, with such additional apparatus as was 
required to raise or lower the temperature of the bars under 
strain, In all the experiments on fracture by tension at low 
temperatures, the sample bars were each about 3ft. long, 
and filed square for about Gin. in the middle, at that part 
exposed to the refrigerating medium, which consisted of 
strong spirit pumped through a tube surrounding the test- 
bar and a Carré refrigerator, working with caustic ammo- 
nia, in a way which is too well known to require descrip- 
tion here. The temperature was, in many experiments, 
reduced as low as--58 deg. Fah. No difficulty was experi- 
enced in obtaining a temperature as low as— 22 deg. Fah. 
When the bars were to be heated while under test, a some- 
what similar arrangement was adopted, melted paraffin, 
heated to the proper point by three gas-burners, being 
pumped through the annular s between the surround- 
ing tube and the bar. All the arrangements were very 
curious and ingenious. They are well worth the attention 
of our readers. 

In order to make the experiments as valuable as possible, 
the sample bars when in lengths of six feet were cut in two; 
one length of three feet was tested at the ordinary tem- 
perature, say 60 deg., the other at a very low temperature. 
The results of the experiments are given in voluminous 
tables. The general result as regards low temperatures may 
be summed up ina couple of sentences. Among all the bars 
broken only one of cast steel broke with a smaller load 
than was necessary to fracture another portion of the same 
bar at the ordinary temperature. In general the extensi- 
bility has not been found less at low than at ordinary 
temperatures. At hivh temperatures, that is to say, 
between 212 deg, and 392 deg. Fah., the absolute strength 
of iron is considerably greater than at ordinary tempera- 
tures, the extensibility being a little less, facts interesting 
to users of steam boilers; in steel no difference as regards 
strength or extensibility could be detected. We give at 
the end of this notice the conclusions in full at which Mr. 
Styffe arrived. Before proceeding further, however, we 
may point out that Mr. Styffe’s results agree, to all intents 
and purposes, with those obtained by Mr. Kirkcaldy.* 

Now it happens to be very well known that more 
breakages of carriage axles, tires, &c., occur in winter than 
in summer; indeed Mr. Styffe, as we have seen, freely 
admits as much. How, then, is the difficulty to be got over 
embodied in the fact that practice refutes the results of 
laboratory experiments. r. Styffe solves the question, 
very ingeniously, by attributing the failure of rails, &c., to 
the frozen and unyielding condition of the ground, and his 
theory is so carefully worked out that at the first glance 
its accuracy appears to be indisputable. This is not the 
case, however. If our readers will turn to Mr. Kirkcaldy’s 
experiments on iron and steel, page 95, they will find the 
following passage :—“ The breaking strain is reduced 
when iron is frozen ; with the strain gradually applied the 
difference between a frozen and unfrozen bolt 18 lessened as 
the iron is warmed by the stretching of the specimen.” The 
words we have italicised contain the germ of the true ex- 
planation of the difference between the results obtained by Mr. 
Styffein hislaboratory and every engineerin Sweden in prac- 
tice. Mr. Sandberg found that, Mr. Styffe to the contrary 
notwithstanding, the King of Sweden was nearly killed by 
the breakage of a railway tire in a hard frost; two 
days afterwards another casualty of the same kind threw 
a post-office van off the rails down an embankment; while 
a third and similar accident rendered it necessary for the 
railway authorities to reduce the speed of their trains to 
about twenty-five miles an hour during the winter months. 
Mr. Sandberg then conducted a series of experiments for him- 
self, which he descibes in avery well written appendix to Mr. 
Styfie’s work. The conditions of test were such that the 
state of the ground would not affect the strength of the 
bar tested, or, more strictly speaking, could not affect the 
strain to which the bar was exposed. A granite rock near 
Stockholm was levelled in situ, and upon this plain sur- 
face two cubic blocks of granite, each containing about ten 
cubic feet, were placed four feet apart to serve as sup 
A ball, weighing nine cwt., was so adjusted that it could 
be raised to a height of fifteen feet, and allowed to fall on 
the rail midway between the supports, Into the details 
of the experiments conducted] by Mr. Sandberg we have 
not space to enter. It is enough to say that he broke one 
half of each rail in high summer, and the other half in the 
depth of a Swedish winter. The results we give below, side 
by side with those obtained by Mr. Styffe. Mr. Sandberg 
explains the discrepancy by the theory that, although 
under a prolonged and ay increasing strain cold 
does not affect iron, yet that under sudden jars. and strains 
the case is different. But this, as we have seen, was stated 
long ago by Kirkcaldy; and we think it is to be regretted 
that Mr. Sandberg bas not once alluded to the fact. From the 
beginning to;the end of the book, indeed, scarcely any men- 
tion is made of the labours of one who has done more to 
advance our knowledge of the properties of iron and steel 
under strain than anyone who has gone before or followed 
him up to this moment. 

In taking leave of Mr. Styffe’s work we wish to impress 
on the minds of all engineers that it should, by all 
means, find a place in their libraries. Read carefully, 

* «Ry W » a . 
edition, Feats pos -_ Iron and Steel,” by David Kirkcaldy, Second 





and in the light of an extended experience, it cannot fail to 
prove useful, The ironmaster, too, will find in Mr. Styffe’s 
theories of the influence of phosphorus, cinder, &c., on iron, 
much food for thought. We cannot class Mr. Styffe’s 
treatise with the higher orders of analytical technological 
literature; but not a few of its chapters and Mr. Sandberg’s 
appendix, constitute a valuable addition to the literature of 
iron and steel, and the remaining chapters are far more 
remarkable for errors of omission than for thoseof commis- 
sion. A word of praise is due to the publishers for excellent 
t and clear printing. The admirable tables and 

iagrams of strains with which the book is accompanied 
- worthy of commendation. The coe illustrating 
the aj tus are very r, ially Plate I., and will 
we or is altered for the bevter in the second edition, 
which we have no doubt the book will reach. 


Résumé of Results of Experiments on Tension at different 
Temperatures. 


Mr. STYFFE. Mr. SANDBERG. 


1. That the absolute strength 
of iron and steel is not dimi- 
nished by cold, but that even at 
the lowest temperature which 
ever occurs in Sweden, it is at 
least as great as at the ordinary 
temperature (about 60 deg. 
Fah.). 


2. That at temperatures be- 
tween 212 deg. and 392 deg. 
Fah., the absolute strength of 
steel is nearly the same as at 
the ordinary temperature; but 
in soft iron it is always greater. 


3. That neither in steel nor 
in iron is the extensibility less 
in severe cold than at the ordi- 
nary oy aang but that 
from 266 deg. to 320 deg. Fah. 
it is generally diminished, not 
to any great extent, indeed, in 
steel, but considerably in iron. 

4. That the limit of elasticity 
in both steel and iron lies 
higher in severe cold; but that 
at about 284 deg. Fah. it is 
lower, at least in iron, than at 
the ordinary temperature. 

5. That the modulus of elas- 
ticity in both steel and iron is 
increased on reduction of tem- 


1. That for such iron as is 
usually employed for rails in 
the three principal rail-makin, 
countries (Wales, France, anc 
Belgium), the breaking strain, 
as tested by sudden blows or 
shocks, is considerably infiu- 
enced by cold; such iron ex- 
hibiting at 10 deg. Fah. only 
from one-third to one-fourth of 
the strength which it possesses 
at 84 deg. Fah, 


2. That the ductility and 
flexibility of such iron is also 
much affected by cold; rails 
broken at 10 deg. Fah., showing 
on an average a permanent de- 
flection of less than one inch, 
whilst the other halves of the 
same rails, broken at 84 deg. 
Fah., showed a set of more 
than fourinches before fracture. 

3. That at summer-heat the 
strength of the Aberdare rails 
was 20 per cent. greater than 
that of the Creusot rails; but 
that in winter the latter were 
30 per cent. stronger than the 
former. 








perature and diminished on 
elevation of temperature; but 

that these variations never 

exceed 0°05 per cent. for a 

change of temperature of 1°8 

deg Fah., and therefore such 
variations, at least for ordinary 

purposes, are of no special im- 

portance. 

The results of all the experiments on flexion are thus 

briefly summed up by Mr. Styffe :— 


1. Iron sustains at low temperatures a greater and at high tem- 
peratures a sinaller load than at the ordinary temperature, before 
it obtains any perceptible permanent deflection. 

2. The modulus of elasticity for steel and iron on flexion may, 
for practical purposes and without committing any considerable 
error, be generally assumed equal to that on traction. It is 
diminished by permanent deflection, but may.be restored by 
heating, especially if raised to a red heat. 

3. By hardening steel, its modulus of elasticity is diminished; 
but this diminution has not, in any of the hardened bars examined, 
amounted to more than about 3 per cent. ° 

4. The elastic force of steel and iron on flexion, as on traction, is 
increased on reduction of temperature and diminished on elevation 
of temperature. The amount of this increase or decrease for a 
change of temperature equal to 1°8 deg. Fah. (1 deg. Cent.) does 
not, however, in general amount to more than 0°03 per cent., and 
apparently never rises to 0°05 per cent. 





CoaL-CUTTING MACHINERY.-~ -The importance of providing some 
means for getting coal independently of blasting has long been ac- 
knowledged to be not only necessary but almost compulsory on 
those who own large and important collieries. The great sacrifice 
of life alone, were there no other arguments forthcoming, almost 
seems to demand safer and more economical means than those em- 
ployed in getting coal from our mines. It is almost a year since 
we called attention to the progress made in this branch of our 
engineering skill. At that time the South Lancashire and Cheshire 
Coal Association ‘‘ being anxious to encourage the development of 
coal cutting by machinery, offered three prizes of £500, £200, and 
£100, for the three best machines, respectively, which, in the 
opinion of the committee, shall be most suitable to the require- 
ments of the trade.” The regulations which were, however, attached 
to inventors taking a prize, were such as to prevent few competing. 
One of the regulations enjoined, ‘‘That no annual payment or 
tonnage royalty as patent-right shall be charged to any present 
or future member of the above association, but that such member 
shall pay a patent-right on the purchase of each machine to include 
the working thereof, which patent-right shall in no case exceed 50 
per cent. of the cost of the machine.” The above and other regu- 
lations caused only three persons to compete—viz., Messrs, Farrar 
and Booth, of Barnsley, Mr. Fidler, and Mr. Sturgeon. And the 
result was, that the £800 offered was kept back, and in its place 
several medals were offered instead. The fact is, the trial practi- 
cally came to nothing and ended in thin air. Of the machines 
which we noticed in 1867, several seem to have stood the test pretty 
well; so long ago as 1863, a machine, belonging to Messrs. Firth, 
Donisthorpe, and Co., of Leeds, was tested at the Hetton Col- 
liery, where several of them are still at work. In addition to 
these the same gentlemen have two at work at the West Ardsley 
Colliery. The Messrs. Carrett and Marshall have a machine, 
worked on the hydraulic principle, at work at the Kippax Col- 
liery in the West Riding, which has given great satisfaction. 
Amongst the new competitors for ag honours may be men- 
tioned the apparatus patented by Mr. C. J. Chubb, of London, 
which, it is stated, has been tried in the South Wales district, 
where the coal is of the most varied character, and found to answer 
very well. The apparatus consists of twelve plungers, set side by 
side in a steel bar, which plungers, when acted upon by water, 
from a hydraulic pump, would separate the bar in which they 
were set from another bar formed in the shape of a lever upon the 
plungers. The pressing apparatus was 25in. long, and it was 
attached to a hydraulic pump by a tube 2ft. in length, so that it 
can be inserted into the coal to a depth of 3ft. Gin. With this 
apparatus two men are said to be able to break down twenty tons 
per hour, 


METROPOLITAN STREET TRAMWAYS. 
No. L 

THERE is no resisting the inevitable, and at last there is the 
prospect of a fair trial being given, in the suburbs of London, to 
the system of street locomotion that has become so popular in 
various parts of the world. The Committee of the House of 
Commons, upon Group Q of the private bills of the session, after 
eight days’ hearing of evidence from eminent witnesses from the 
old and new worlds, the interpellations and speeches on both 
sides, or in divers interests, of numerous gentlemen learned in 
the law, and lengthened deliberations on their own part with 
closed doors, have declared the preambles of the three bills sub. 
mitted to their consideration to have been proved, and have 
agreed to recommend to the House of Commons that powers be 
given to the promoters of the three several bills to lay impor- 
tant portions of the respective systems for which they have asked 
parliamentary sanction. It would have been indeed wonderful, 
looking to the mass and quality of the evidence produced by 
the promoters, if the committee had come to a less favourable 
conclusion. The bills have still to pass through the ordeals of 
the committee of the Lords, and final readings in both Houses, 
but it may reasonably be assumed that the recommendations of 
Mr. Sclater-Booth and his colleagues, after such a painstaking 
and meritorious inquiry and deliberation, will be cheerfully 
accepted by beth Houses, and that the future stages of the bills 
will be little more than constitutional formalities. The bills will 
doubtless become Acts in a few weeks, and in a few weeks more, 
probably the works will be commenced, and prosecuted with 
vigour to a conclusion, and the new ways opened for “ curiosity "* 
and ordinary traffic. This introduction of the thin end of the 
wedge will doubtless revive as if by a miracle, the spirit that 
has so long drooped so despondently under the ribs of speculative 
enterprise. A rush of metropolitan tramways may be expected 
anon; tramways to north, south, east, and west, and all the in. 
termediate points of the compass—toujours tramways for some 
time to come. 

The important stage which this tramway question has now 
reached makes a retrospect of the history of the subject some- 
what opportune. 

Road aud street tramways are generally supposed to have ori. 
ginated, in so far as this country is concerned, with the notorious 
George Francis Train. This is not the case. Tramways were 
projected and in actual and successful working in this country 
long before Train’s advent. From 1827 till 1839, when the rail- 
way was opened to Preston, a tramway was in constant use in 
that locality, which, in parts at least, had a grooved rail, that 
the stage coaches crossed daily at Bamber Bridge without acci- 
dent or inconvenience. In 1830, or about that time, Mr. Huch 
Greaves, the engineer of the Pimlico, Peckham, and Greenwich 
line, one of the bills now before Parliament, projected a system of 
street tramways for Manchester. The same gentleman also made 
considerable progress in the session of 1860 with a scheme for a 
tramway from the Marble Arch to Cheapside. Prior to that 
date, in 1857, the directors of the London General Omnibus 
Company, of all bodies! enamoured with the success of the tram- 
ways of Paris, Lyons, New York, Boston, aud other places, 
recommended the application of £50,000 of their shareholders’ 
capital to the laying of tramways from Notting-hill Gate to Fleet- 
street and the Bank, with numerous branches. The 7'imes, of 
November 20th, 1857, stated that the directors, in adopting this 
course, were “acting upon a suggestion thrown out in this journal 
in August, 1856.” The report of Mr. James Samuel, the engi- 
neer of the London General Omnibus Company, upon the sub- 
ject, of date 4th November, 1857, is an important document, well 
fitted to cause public satisfaction now that there is the prospect 
of street tramways being laid in London, although not in such 
crowded or central thoroughfares as was proposed by the London 
General Omnibus Company. Mr. Samuel declared that “all 
doubts as to the practicability of laying down and working traffic 
on iron tramways in the main thoroughfares of cities was 
set at rest;” that the new tramway omnibuses would save 66 per 
cent. in dead weight, and be increased in speed by 20 per cent.; 
that facility for starting and stopping the vehicles would be 
given by the improved brakes; that the tramway would not 
interfere with the passage of ordinary road vehicles; that the 
economy effected by the new vehicles would enable the company 
to carry passengers at reduced fares, and with greater speed; 
that they would regulate and classify the ordinary road traffic; 
that they would greatly diminish the general tear and wear of 
the roads; in short, Mr. Samuel could not imagine that “two 
opinions could be entertained, either as to the practicability of 
the scheme or its advantage to the public.” So also say the 
promoters of tramways in the present day, but so say not now 
the representatives of the London General Omnibus Company, 
who now stand upon their “ vested interests” in resisting the 
adoption of a melo of conveyance that it is still believed would 
be of “great advantage to the public.” 

After the General Omnibus Company, as promoters of street 
tramways, came George Francis Train in 1861, when he laid 
down his lines under an arrangement with different local bodies, 
but without parliamentary powers. The result is well known. 
The form of rail—of which we subjoin a section half size—was 











highly objectionable. Practically, it made a groove in the roadway 
about 5ft. wide and jin. to jin. deep. The superiority of 
Train’s vehicles, and the increased comfort enjoyed in travelling 
in them, was ey admitted; but the break they made in 
the general surface of the road, and the broad surfaces of smooth 
iron the rails presented, were the causes of numerous accidents 
to ordinary rvad vehicles and to horses in crossing them, and 
after being down for a little over a year they were lifted under a 
mandamus from the Court of Queen’s Bench. It is unnecessary 
to advert here to the manifestations of energy—a quality he 
indisputably possesses—displayed by Train in procuring the 
laying of his tramways at Birkenhead and other places. It may 
suffice to say that his public life, in the capacity of a street 





tramway projector, seems pretty well over. It may be 
interesting to notice that his section of rail was an importation 
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from America, from the likeness it bore to the street rail at that 
time in use in Philadelphia, shown in the cut half size. 
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In 1862 a tramway bill, applicable to England, was intro- 
duced in the House of Commons by Mr. Ayrton and Sir Law- 
rence Palk, but too late in the session to be proceeded with, and 
no action was taken upon it. Then came, again, the promoters 
of tramway bills as private bills—Mr. Ayrtun’s having been a 
public bill—and two such bills—one for London, and the other 
for |.iverpool, were introduced in 1865, but lost on Standing 
Orders; and the same two projects, reintroduced in the fol- 
lowing year, 1866, were again lost on technicalities, with- 
out any inquiry having been made into their merits. 
The then existing standing orders of Parliament presented 
a formidable hindrance to the promoters of these bills from the 
doubt that existed as to the class of bills—I. or II.—towhich they 
belonged, and as to the manner in which they ought to be dealt 
with. A special standing order was adopted by Parliament to 
obviate this difficulty. In 1867 certain tramway biils were again 
introduced to Parliament, and were again unsuccesful. In 1868 
a bill was passed for Liverpool, but the Metropolitan Tramways 
Bill was stamped out by the House of Commons on the motion 
for the second reading, without the promoters, who were prepared 
to go on with their case, being permitted to call a witnessin its sup- 
port. This brings mattersdown tothe current session, and tothe three 
tramway bills applicable to the metropolis, the preambles of which 
have been declared proved. The London General Omnibus Com- 
pany, a powerful organisation, withample fundsat its disposal, have 
been throughout the chief opponents, and they have contested 
keenly every foot Of progress in the preliminary stages. Three 
of the four tramway bills introduced this session passed safely 
through standing orders. Again a vigorous attempt was made 
in the House to stifle the inquiry, and to throw out the bills on 
the motion for the second reading, without sending them up 
stairs to have their merits sifted, and the cases fully gone into 
by a committee; but, happily, this narrow and illiberal policy 
was rejected by the House by a very decisive majority—209 ayes 
against 78 noes in favour of the second reading and the committal of 
the Metropolitan Street, the Pimlico, Peckham, and Greenwich 
Street, and the Metropolitan Tramway Bills to one and the same 
committee, who were empowered to hear witnesses “ without 
reference to the question of locus standi.”” This was an unusual 
dispensation for the House to give, and an important concession 
and advantage to opponents. Its tendency was of course to the 
amplification and completeness of the evidence, both for and 
against the projects. The evidence of the promoters was cer- 
tainly very full ; the opponents doubtless followed the advice of 
the able and astute leader of their case, Mr. Denison, Q.C., 
assented to by Mr. Morrison, his junior, and the redoubtable Mr. 
Bradfield, agent of the Metropolitan Stage Coach Proprietors, in 
not calling a single witness in opposition. This course said more 
for their discretion, probably, than for their conscious strength, 
or their sense of the right of their cause. 

It was well that the attempt to throw out the bill on the 
second reading was defeated. The success of that attempt 
would certainly not have increased the respect of the public— 
writing independently altogether of politics—for the quality 
and usefulness of the “Retormed” House of Commons. The 
English people are slow to move, but they keep moving when 
the vis inertie has been overcome, as it has been in this case. 
Peopleare getting very much tired of the attempt to frighten them 
by recalling the terrible things that happened in consequence 
of Train’s rails, and rather disgusted with sneers at Yankee 
speculators, especially as these things are not true. People are 
annoyed with theinconsequential meresuppositionsthat what may 
do for New York, or Vienna, or Paris, or any other large city, will 
never do for London. The laws of motion, levels, and as 
affecting street traffic, are surely uniform in these localities, and 
there can be no reason, other things being equal, that a mode of 
locomotion which is found of the greatest public advantage in the 
central thoroughfares of other populous cities, should not be a 
great accommodation to the travellers in, at least, the suburban 
thoroughfares of London ; and the London General Omnibus 
Company’s proposal to lay a tramway in Fleet-street and at the 
Bank, it should not be forgotten, Le not been revived. The 
promoters of the tramway bills deserve credit for their energy, 
enterprise, and indomitable perseverance. This it would be a 
mean to deny them, even although it were proved that 

are “ Yankee spevulators,” and it was proved before the com- 
mittee that they arenot—a large iron and coal master,and Member 
of Parliament, by the way, giving evidence, amongst others, well- 
known Englishmen, as an avowed promoter. The pro- 
moters have done a great deal to diffuse information, and to 
conciliate public support, and they have good reason to be satis- 
fied with the result of their efforts. The public are now quite 
alive to the im) ce of the subject, and very much in earnest 
that Train’s should be buried in oblivion, and that the new 
system should have at least a fair trial. The vestries and local 
‘boards of works have supported the promoters; the general 


public have examined, with much interest, the models and patterns 
they have publicly exhibited, and freely signed petitions in favour 
of the bills. Open, unpacked, public meetings have been held, 
and have invariably “ resolved” to support the bills. The Board 
of Trade and the Metropolitan Board of Works have 
officially expressed their desire that the system should have 
a trial, and it is alike unworthy of himself, as it is quite 
too late in the day, for the hon. member for Southwark 
to tell the House of Commons, as he did on the motion for the 
second reading of the Metropolitan Street Tramway Bill, that, 
“when the tramways were laid down in Westminster Bridge- 
road some some years ago, numberless accidents occurred.” 


BARKER’S JOINTS FOR WATER PIPES. 


THE above illustrations show the longitudinal elevations, and a 
part in section, of the patent flange cast iron screw pipes, on which 
an elaborately prep paper was read before the Society of Engi- 
neers in March =. Pr . —_ : 

At top is one length of the patent pipe A, showing its hexagona 
bands; then a section of he i showing service pipe attached; 
then three lengths of patent pipe D C, showing the T piece, by which 
a junction is effected with aa mains; then the T piece i 
such junction on an enlarged scale, showing also lengtheningscrews 
and back nuts; and lastly, back nuts E, for sealing joints on the 
lengthening screws. 

The advantages claimed for these pipes are, securing rigid and 
unleakable joints at main and service connections by the configura- 
tion shown. They possess the applicability of their tensile strength 
for maintaining a sound joint, being rigidly held together with 
cast screw ends; these, with their cones and cavities, require only 
to be filled with a small quantity of ordinary cement and screwed 
together so as to confine the cement in the socket, and thereby un- 
movably and perfectly seal the joint. They are thus reliable joints 
for mains, without any such adjuncts as lead and yarn, required by 
the common pipes, and avoiding the expense of turning and boring 
the other sn in use, so that the surfaces of such pipes may 
exactly fit for sealing a joint. 

Besides this advantage in securing the joints, these pipes are cast 
with hexagonal bands at regular distances, by which means service 
ae be attached with great ease on either side, or at any 

ivisional point required; and having a flat surface to screw into, 
and a back nut being used, both sealing and strengthening this 
joint, it is almost impossible that any leakage can tike place, 
a in the present system it is almost equally impossible to 
avoid it. 

These patent re have, we are informed, been thoroughly 
tested, and found to possess numerous advantages over ordinary 
pipes, that is to say, we have seen the Gin. pipes put together, 
and can therefore recommend them to our professional readers 
as well worthy of a trial. 











TRIAL OF THE STEAMSHIP HINDOSTAN. 


On the 16th inst. the Hindostan, built for Messrs. Asshar and Co,, 
of Calcutta, by Messrs. J. Wigram, Richardson, and Co., of New- 
castle-upon-Tyne, and engined by Messrs. Thompson, Boyd, and 
Co., was tried at the measured mile (says the Newcastle 
Chr le), ttained a speed of twelve and a-half knots, 
on a mean draught of water of 17ft., and the impression 
was that had the vessel been 15in. by the stern, a much 
greater speed would have been attained. The cylinder of this 
vessel’s engines has a diameter of 64in., with a 3ft. stroke, and 
developed an indicated horse-power of 1440. They are fitted with 
surface condensers, and all the best arrangements for economising 
fuel. The circulation of the water in the condensers is effected 
by a centrifugal pump, made by Messrs. J. and H. Gwynne, of 

mmersmith, which gave a most satisfactory result, The dimen- 
sions of this splendid steamer are :—Length, 300ft. 6in.; breadth, 
35ft. 2in.; depth, 22ft. Gin. There were on board the representa- 
tives of the owners, who appeared in every way satisfied with the 
vessel’s performance, and her yacht-like model called forth many 
compliments to Captain R. B. Durham, who has had the entire 
designing, planning, and superintendence, of the vessel and her 
machinery. The saloon is fitted to accommodate forty first-class 
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been taken to adapt everything to the climate for which the vessel 
is intended. From her trial we may look with confidence fora 
very rapid SF sono of the vessel out to India, She is expected to 
leave the Tyne for Calcutta on the 19th inst., and on her arrival 
out the residents of the far East may consider such an addition to 
their available means of transit a very great boon. She is intended 
to leave Calcutta, with her sister ship the China, now on the 
stocks here, after each alternate opium sale, for China. The 
owners of this steamer having already had several others built by 
Messrs. J. Wigram, Richardson, and Co., seem to give this river a 
preference over either the Thames or the Clyde, and it is somewhat 
satisfactory to know that the builders on the Tyne have established 
such confidence. We give in yuo semana J column two diagrams 
taken from the engine of the circulating pump. 








APPOINTMENT.—Mr. John A. Clements, C.E., has been appointed 
surveyor of highways to the parish of Islington, western district, 
at a salary of £200 a year, to commence from Christmas last. 

SovuTH KENSINGTON MusEvuM.— Visitors during the week ending 
17th April, 1869.—On Monday, Tuesday, and Saturday, free, from 
10 a.m., to 10 p.m., Museum, 12,407; Meyrick and other galleries, 
2526. On Wednesday, Thursday, and Friday (admission 6d.), 
from 10 a.m. till 6 p.m., Museum, 2292; Meyrick and other 
galleries, 193; total, aid. Average of corresponding week in 
Ao me 11,233. Total from the opening of the Museum, 

‘V'ne CoLiieRy Disputes iN SovTH YoRKSHIRE.—Up to Wed- 
nesday evening there seemed not the slightest chance of the nume- 
rous strikes and lock outs in the South Yorkshire district being 
arranged in any way. The course which will be adopted by the 
masters with to their assisting in the formation of courts 
of conciliation and arbitration has not as yet been made public, 
but it is generally believed that they will not conce:le to the pro- 
posals held out by the Miners’ Association. At the Denaby Main 
Colliery the masters have a good number of men at work, so that 
the dispute at that place is almost over. A number of warrants 
have been taken out against unionist miners for assaulting the 
new hands. 

New WOoRKS FOR THE MANUFACTURE OF MINTON’s TILES.— 
Some time during last year a dissolution of partnership took place 
in the famous ceramic house of Minton and Co., of Stoke-upon-Trent, 
one result of which was that the tile department passed into the 
hands of Mr. M. D. Hollins, for many years the principal partner 
in that section of this immense establishment. In order to meet 
the demands of his customers and the requirements of the age with 
respect to the health and comfort of his beam oo an Mr. Hollins 
has erected, at a cost of £30,000, a new manufactory, which is in 
many respects the most complete of its kind in existence. Mr. C. 
Lynam, of —_ is the itect, and the contractors for the main 

rtions of the building are Messrs. Kirk and Parry, of London. 
The manufactory stands upon between three and four acres of 
land, which, lying low and being ex: to floods, has been raised 
throughout 6ft. by the deposition of pottery refuse, and has been 

rotected by a substantial boundary wall. The various blocks of 
Puildings are so admirably arranged that, commencing with the 
mill and terminating with the ing house. every part corre- 
sponds in order with the successive processes undergone in the pro- 
duction of the tiles. The mill block erected by Mr. W. Lutton, of 
Newcastle-under-Lyne, at a cost of £4000, is that part of the works 
devoted to the preparation of the plastic and powdered clay for 
which encaustic tiles and tessers and pressed tiles are severally 
produced. The machinery is by far the most complete in the Pot- 
joann on - roe Be ae ee isk. of Seats Haakey, 
atent exce 4 > 0 ley 
ser contract wat £6000. There is a condensing beam engine of 
40-horse power nominal working on the expansive princ _ This 
drives the mill, which includes six pairs of stones for grinding flint, 
stone, and glaze, varying from 6ft. to 12ft. indiameter, flint breakers, 
* ”” mills, wash tubs, &c., together with eighteen colour pans in a 
separate room. boiler is of the usual modern construction, 
having two internal flues and an a for the prevention of 
smoke. The slip-house, the building in which the various mate- 
rials are mixed to the consistency of cream before being subjected 
to hydraulic pressure, and thus converted = aa — a 
lungers, sifters, mixing cisterns, pumps, and presses, wor! 
em power. After the clay required for pressed tiles has left 

e patent presses it is broken into lumps, and is then hoisted toan 
upper storey, where it is passed throug ing rollers and sub- 
sequently under millstones, which reduce it to powder. The shaft- 
a the works is of wrought iron. Contiguous to the 

bl are the damping houses, where the powdered clay is 
placed for the purpose of acquiring a necessary degree of dampness; 
and then come the workshops, a three-storied building 176ft. by 27ft. 
The ground floor will be occupied by the workers of pressed tiles and 
mosaic, and the w story by those employed in the manufac- 
ture of encaustic whilst underneath is a cellar running the 
whole | of the building for the storage of the clay. The work- 

for height, light, and ventilation are really splendid rooms, 
and form, in common with most of those erected in recent years, a 
pleasing contrast to the stuffy, stifling, frowzy little divisions, in 
which for generations the of Staffordshire were doomed to 
spend the greater of lives. We come in succession to 
enc se ge | e —_ in Ps = ra dried, the 
saggar houses, where are saggars for purposes, 
the ovens, the decorating rooms, the kilns, and lastly the front 
block, which is 300ft. long by 48ft. wide, and includes several ware- 
houses, each of which has an area equal to large assembly hall; 


the tessere offices, studios, museum, lodge, and entrance. The 
archi! arranging the various of the works in b 
paws be + ny es Pe and the roads thus f 


the most fastidious material used is red brick, with blue 
brick and in two or three cases floors are supported by 
wrought iron thus giving in the rooms below an unbroken 
area which would been unattainable had columns been intro- 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


69. PREDERIOK SAMSON THOMAS, City-road, Islington, London, ‘‘ Improve- 
ments in railway and locomotive , and in machinery and apparatus 
connected therewith.”—9th January, 1869, 

655, WILLIAM HENRY TOOTH, sen., and WILLIAM —— TOOTH, jun., 
Ashburmham-road, Greenwich, Kent, “I in the 
of furnaces, specially in the form, ee se ees ae 

oe a making the same self-acting and self- 
."—4th March, 1869. 

827. ALFRED DE PINDRAY, Boulevart St. ag! oats, “ Improvements in 
steam boiler and other furnaces.”—18th March, \ 

845. CLINTON EDGCUMBE BROOMAN, Fleet-street, ,-= “ Improvements 
> aoe Se Oe eS and other oils and essences for the 

of heating.”—A communication from Fabius Boital, Paris.—19t4 


larch, 1869. 
851. FREDERICK HOLMES, Hatcham-road, Surrey, “ Improvements in pulley 
a applicable to blind cords and other purposes.” —20th March, 
1 


883. JOHN Fryer, Redcar, Yorkshire, ‘‘ An improved rotary cultivator.”— 
23rd March, 1869. 

921. JOHN MACINTOSH, North Bank, Regent’s Park, — - ‘ Improve- 
Mork a working guns, and in apparatus connected therewith.’ — 27th 

961, WILLIAM EMMorrT CADMAN, Lo Middl “Impr ts in 
decorating surfaces.” —30th March, 1869, 

983. CHRISTIAN LANGE, Strand, London, “Improvements relating to the 
winding mechanism of watches and clocks.” 

985. GzorGe HOLoROFT and WILLIAM NATHAN Daock, Manchester, “ Im- 
provements in and applicable te steam 

987. EDWARD O'CONNELL, Greenwich, Kent, “ Improvements in apparatus 
for supplying nourishment to infants, invalids, and others.” 

991. JOHN CAPLIX, Pentonville-road, London, “Improvements in certain 
a"? of umbrellas and -,” 











tal 


1048. WILLIAM EDWARD GEDGE, Wellington-street, Strand, ante, af 
system apparatus, applicab! to other 

and termed he ay *-- A communication from Louis 

1049, Henry aes BaRLow, “3 the 


Manc! ements Py 
caskets for jewels and other articles.”— A com- 
munication from J ules Mathieu, Paris. 
1050. WiLtIAM ROBERT LAKE, Chancery-lane, 
way of railways. ”— A communi- 


London, *‘ Improvements in the 
from Daniel Rice orcester, Massachusetts, U.S. 
1051. JOHN MENZIES, sen., and JOHN MENZIES, jun., Perth, N.B., “ Im- 
ements in shuttles.” 
ba Woe a By ny yp Leeds, York- 
new or improv apparatus to em, in putting on or 

taking off boots or shoes ” 

1054. JOHN ROBBINS and JAMES ALLBUT, Tipton, Staffordshire, ‘‘ Improve- 
ments in pumps for and forcing liquids.” 

1055. WILLIAM POWELL, Birmingham, ‘‘ Improvements in breech-leading 


fire-arms 
1086. WILLIAM ay aged Doves, High-street, Stourbridge, Worcestershire, 


glove 
1057. WILLIAM eet Dovetss, High-street, Stourbridge, Worcestershire, 
“ An improved sleeve link or sol 
1058. GEORGE ASHOROFT, Aiezendiia Egypt, “ Impr in hyd 


1059. WILLIAM HENRY BALMAIN, St. Helen’s, Lancashire, “ Improvements 
in the preparation of certain oxidising —_ s and the use of such agents 
for the preparation of chlorine for bleaching, for yielding oxygen, and for 
other useful purposes.” 

1060, LupwiG MOND, Farnworth-within-Widnes, L hire, “ Impr 
ments in utilising products arising from soda and dg waste.” 

1061. WiLiiam Epwakp Newton, Chancery-lane, Lond “ Improve- 
ments in steam generators.”—A communication from Jobn Benjamin Root, 
New York, U.S. 

1062, WILLIAM THOMAS ELEY, Gray’s-inn-road, London, *‘ Improvements in 
the construction of cartridge-cases for breech-loading fire-arms.”—7th 


April, 1869. 
1006. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, “‘ An improved 
ition for joining leather and rendering it impermeable, more par- 


tan hilat 








or 











GEORGE HENRY WILSON and GEORGE EDWARD PULLEN, C 
ae London, “Improvements in apparatus for securing or fastening 
window-sashes, and an improved bolt, applicable to sash fasteners of all 


ki 
995. WALTER co and OLIVER EDGAR MOGREGOR, ee. 
in carpenters’ and joiners’ planes.” — 





pr 


April, 1869. 
997, JOHN BaTH, King William-street, London, “ An improved printing and 
soning or repeating letter-press or machine.” 
998. HENRY ALLASON FLETCHER, Lowca Engine Works, near Whitehaven, 
vei enmmemaas in steam gener: 
1000. FREDERICK SCHAFER, “Golden square, Piccadilly, London, “‘ Improve- 
mae in covers for vessels, and an improved clip for bottles placed in such 


vessels.” 

1001. JoHN CRUTTENDEN and THOMAS WELLS, Maidstone, Kent, “ Im- 
proved ar its of for facilitating voting by ballot, and in 
the construction of parts of the apparatus in connection therewith.” 

1002. WILLIAM YOUNG CRAIG, Harecastle Collieries, Stoke-upon-Trent, and 
SAMUEL PARKER BIDDER, Hillfield House, ype Surrey, “‘ Improve- 
ments in safety lamps and tion therewith.” 

= DAVID OSBORN, Great Herxhampstead. ; Hertfordshire, sed Improvements 

La 


to be b 
1006. Montz WOLFSsKY, "Pilgrim street, Ludgate-hill, London, ** Improve- 
ments in locks and fastenings for bags, satchels, boxes, and other like 
articles.” 
1007. RAMSAY ALLAN, Kelvindal, Lanarkshire, N.B., “Improvements in 
machinery for the manufacture of paper.” 
1008. DONALD NICOLL, ae ea emp London, “‘ An improved safe for 
food, and automatic apparatus for generating preservative and other elastic 
gases to be used in connection therewith, and for other domestic and general 











Purposes. 

1010. WILLIAM HENRY DOUGLAS, High-street, Stourbridge, Worcestershire, 
“ Improvements in the manufacture of jet and other ornaments.” 

1012. UkIAH Scort, North street, Fitzroy-square, London, “‘ Improvements 
in railway and other carriages and various parts of the same, some of which 
may be used for other purposes.” 

1013. WiLL1AM Epwakp broad, Wychdon, ae, “ Improvements in 
the construction of loose railway wheels and axles.” 

1014. GEORGE FEATHERSTONE GRIFFIN, Great George-street, Westminster, 
** Improvements in the permanent way of railways and tramways.” 

1016, J, ae SHABROCK, Liverpool, ‘‘ Improvements in the construction of 
roofs. 

1018. FRANCIS WILLIAM HASTINGS MEDHURST, Chancery-lane, London, 
*« Improvements in lamps.”—A communication from Lasslo Chandor, St. 
Petersburg, Russia. 

1019. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in parasols or umbrellas.”—A communication 
from Achille Gruyer, Paris. —3rd April, 1869. 


ticularly in its application to driving belts, and in certain improvements in 
= pulleys — such belts.”—A communication from Edmond Lemaistre, 
ue Gaillon, 
1068. ANDREW STEWART and JOHN WOTHERSPOON, Coatbridge, Lanarkshire, 
z B., “I its in hinery for cutting metal tubes, Pipes, © eylin- 
ers, bars, or or similar articles, and for facing 4 ends or flanges th 
we JOHN PATTINSON, Newcastle-on -Tyne, © impr - 
ments in utilising the ammoniacal 7 Be btained in g ising 











iron.” 
072. JULES ALFRED CHAUFOURIEB, Paris, ‘‘ A new or improved continuous 
self-feeding cotton gin.” 
1074. WILLIAM THOMAS CASSEL PRATT, Newport, Monmouthshire, ‘‘ Im- 
proved apparatus for signalling on railways.” 





Inventions wets p.4 Six ae a on the Deposit of 
Com: te Specifica 

1090. WILLIAM ROBERT ea h y-lane, Lon- 
don, ‘‘ Improvements in paper, woven fabrics, and other porous 5 substances, 
and in the treatment thereof, whereby the same are rendered waterproof.”— 
A communication from Charles Toppan, Wakefield, Massachusetts, U.S. 
—9th April, 1869. 

1093. SYLVANUS FREDERICK VAN CHOATE, Boston, Massachusetts, U.S., 
“Certain improvements in fire-arms.”—10th Aoril, 1869. 

1138. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘A dental 
wash.”—A communication from Charles Lamoureux and Charles Alexandre 
Hubert Chouet, Paris.—i3th April, 1869. 


huildi Ch 





Patents on which the Stamp Duty of £50 has been Paid. 


1083. THOMAS HAIMES, Melbourne, payee, ‘* Tubular or double fabrics 
in warp machinery.”—17th April, 1866. 

1093. CHARLES ADAM GIRARD, Rue des Ecoles, Paris, and GEORGE DE 
LalrBe, Rue de Sévres, Paris, “‘ Diphenylamiue, &c.”—18th April, 1866. 

1088. GzOxGE WHITE, Queen-street, Cheapside, London, ‘* Tobacco pipes.” — 
18th April, 1866. 

1112. CHARLES HASTINGS, JAMES Bricas, James LAw, and Hiram Mrs. 
CHELL, Bradford, Yorkshire, ‘‘ Machinery for spinning and doubling.” 
20th April, 1866. 

1208. ELEAZOR JUDSON ae Nicholas-lane, London, “ Fastening for 
baling bands.”"—28th April, 1366. 

1097. JOHN HOLMES and JAMES CORBETT HOLTZAPHELL SLACK, Manchester, 
pe — tallic hoops or bands employed in baling cotton, &c.”—19th April, 


1007. 2 CHAMBERS NICHOLSON, Fenchurch-street, a “ Colour- 
ing matters suitable for dyeing and printing.”—19th April, 1866 
1152. ROBERT THOMPSON, Woodland- al, New Chariton, Kent, “ Veneering 
gs, dc.” —24th ‘April, 1866, 





1020. GODFREY ANTHONY ERMEN, Eccles, Lancashire, “ Impr its in 
breech-loading fire-arms and cartridges relating thereto.” 

1021. WILLIAM wt The _Elms, Sketty, Swansea, Glamorganshire, 

“An y for compressing the carbonaceous, 
resinous, or other combustible substances employed in the manufacture of 
compressed fuel, which improved machinery may also be employed in 
moulding clay and other building materials.” 

1022. r, ~ Woops, | — HAMPSON, Levi FIsH, and GEORGE Fisu, 
Pre in looms for weaving.” 

1023, Soe UNWIN Asxnas, Sheffield, Yorkshire, ‘‘ Improvements in the 
manufacture of anvils.” 

1024. JOHN FLETCHER, Heywood, Lancashire, ‘ Improvements in the con- 
struction of fire-bars to Seen employed in furnaces.” 

1025. FERDINAND TOMMASI, Rue du Colysée, Paris, ‘‘ Improvements in 
obtaining motive power from flow of the sea, and in machinery for apply- 
ing the same.” 

1026. WILLIAM GEORGE WHITE, Laurence Pountney-lane, London, “ Im- 
provements in the manufacture of iron or steel safes, safe and strong-room 
doors, and other like structures, parts of which improvements are applicable 
to other purposes.” 

1027. WILLIAM JONES and THOMAS SHEFFIELD, | Manchester, ‘‘ Improve- 
ments in boilers employed for generating steam 

1028. JAMES WINTER, jun., Wardour-street, ie, London, “ Improved 
apparatus for filling glass ‘pottles and jars with soups, jellies, fruits, and 
other edibles for the of them, the said apparatus being 
also applicable for filling bottles with sauces, wines, i a liqueurs, 
and other stil] and effervesc ; also 
— the above apparatus, for corking or stoppering such said bottles and 


1029. ‘CoLIN CAIRNS, New York, U. —) os ‘Improvements in heating by steam 
for manufacturing and other 

1030. JOHN WALLACE DRUMMOND, ‘Schenectady, New York, U.S., “Im- 
provements in looms for weaving.” 

1031. JOHN GREENSLADE, Steeple, Essex, ‘‘ Improvements applicable to 
traction engines.” 

1032. JOHN STERRIKER, Great Driffield, Yorkshire, “ ye in press- 
ing apparatus for expressing oils and other matters from seeds or other 
similar substances in which those matters are contained.”—5th April, 1869. 

1033. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, 
Surrey, “Improvements in the manufacture of paper, and in sizing there- 
oa. .’— A communication from Zenas Crane Warren, Brooklyn, New York, 


1084. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, 
Surrey, ‘‘ Improvements in the construction of shafts and other parts of 

carriages.”—A communication from Edward Fievet, Roubaix, 

1036. AKkTHUR HELWIG, Old Kent-road, London, ‘‘ An improved stitching 
and button-hole sewing machine.” 

1037. JOHN MORRIS JOHNSON, Northwick-terrace, Maida-hill, Middlesex, 
“Improvements in lavatories, laundry washing troughs, washing troughs, 
washing stands, baths, cattle troughs, and other apparatus for holding 
fluids, or vessels or receptacles containing fluids, and also in apparatus for 
supplying and oe or controlling the flow of fluids to the sameand 

oss, von O'B: ye I, * An i ed self-feeding, dischar; 

U — verpool, improved self-feeding, disc ging, 
beam balance for weighing and other substances.” 

1039. ‘RAOHARD BENNETT HOOPER, THOMAS NICKSON, and HENRY REA- 
BURN NICKSON, Liverpool, “ Im ements in the method of fastening and 

















applying wood sheathing to to the ape and sides of iron and other ships or 

navigable vessels for the purpose o! copper, yellow metal, zinc, 

or other sheathing thereto, parts of which improvements consist in a 
cular form of feet or bolt connec: ted therewith.” 

1040. ALFRED VINCENT NEWTON, Chancery ane lane, London, “‘ An im: 
construction of baking oven.”—A communication from Joseph Vale, 
Wisconsin, U.S. 

1041. AUeusTUS KERR Bozzi a Sandford-on-Thames, Oxford, 
Pane parry in beating engines for preparing for the 

per.” —6th April, 1869. 


of 

we WILLIAM GoopREDs, Ti ———, es Certain improvements in 
the construction of furnace doors for puddling furnaces.” 

—~ JOsePH MASON, Birmingham, ‘Certain improvements in breech- 
1 Ned 

1044. Wace THOMPSON RICKARD, Crown-court, Threadneedle-street, 
London, “‘ Improvements in the on of cements.” 

1045. RICHARD NORFOLK, Beverley, Yorkshire, ‘‘ An improved mode of and 
2 for casting screw threads on the naves of wheels and other 


1046. GuoRGE SIDLEY CHASE, Belfast, | Antrim, Ireland, ‘‘ Improvements in 
apparatus for the combustion of gas. 








Patents on which the Stamp Duty of £100 has been Paid. 
= JOHN - SPENCER, Newcastle-on-Tyne, “‘ Steam engine.”— 


1113. Siem Gesu FORD, Shooter’s Hill, Kent, “‘ Sewing machines.” 
16th A 1862. 

1127. CHARLES DENTON ABEL, 8 p Chancery-lane, 
London, “ Certain alloys containing caicium.”—17th April, 1862. 

1150. Henry LuMLEY, Chancery-lane, London, ‘‘ An improved rudder.”— 
19th April, 1862. 

1078. GEORGE FELL and WILLIAM HAYNES, Bolton, Lancashire, ‘‘ Leather.” 
—l7th April, 1862. 

1164. JAMES CHAPMAN AMOS, The Grove, a, Surrey, “‘ Supplying 
surface condensers with water.” —21st Sis Agr, 1862 


Notices of Intention to 1 to Proceed with Patents. 
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h tom tnildi: 











3705. HENRY DENTON, Wolverhampt hire, 
chain and other —~ and app or hinery c ed therewith. ” 
—ith December, 1 , 

3719. JOHN hy Belsize Park, London, “ Impr in app for 





obtaining motive power.” 

3722. WILLIAM ROBERT LAKE, gen py oe Chancery-lane, 
London, ‘‘ Improvements in rooms an 
artificial light.” -A communication —_ George Kendall Proctor, Salem, 
Massachusetts, U.S.—7th December, | 

3728. ALEXANDER MACKIE, Warrington, _aneashine “Improvements in 
type composing and distributing 

3731. JULIUS AUGUSTUS FARWIG, South Rerwent, Surrey, and CHARLES 
HAYNES, Bermondsey New-road, Surrey, “‘ Improvements in the manu- 
facture of sheet-metal casks.” 

3739. GzorGE COOPER, ;Deptford, Kent, and JOHN COTTERILL, Shoreditch, 
London, “ Improvements in apparatus for the of and 
other hollow articles from plastic materials.” 

3740. CHARLES PHILIP COTTON and JOHN LIONEL LysTeR, Dublin, “ Im- 
provements in kilns for calcining limestone, ores, and minerals.”—8ih 


3747. JOSEPH THOMAS PARLOUR, S Chancery-lane, 
London, “ Improvements in adjustable blocks for supporting the keel and 
bilge of vessels in dock.”—9th December, 1 

3755. JOHN NORMAN, Glasgow, Lanarkshire, on. _ ee ‘« Improvements in appa- 
ratus for grinding grain or other granular matte 

3764. JOHN FLOWERS BENTLEY, Peterborough, "Northamptonshire, “Im- 
provements in the mode of sinking or forming wells, and in the apparatus 
to be used therefor, parts of which i are also for 
pd sinking of cylinders or caissons ‘for other Sunpesan! "—100h December, 











+h ton huilai 








arm. WILLIAM HENRY BAILEY, Albion Works, Salford, Lancashire, ‘“‘ Im- 
provements in apparatus for indicating and regulating heat.” — lth 
868. 


3775. JOHN MILLWARD, Birmingham, “ Improvements in preserving meat 
and animal matter, and in apparatus employed for that purpose.”—A com- 
munication frem Thomas Sim, Charleston, South Carolina, U.8. 

3783. GEORGE PRESTON and JOHN Prestigs, Deptford, Kent, “ Improve- 
ments in engine lubricators.” 

3787. GUSTAV ALBRECHT CARL BREMME, Liv l, “Improvements in 

machinery for breaking and softening flax and other fibrous materials, 
which improvements are applicable to calendering rollers, and other = 

eae where the same kind of seciprocating rotary motion can be usefull: 
C) 


3833. Gzonee Rriroute, F: Kent, ‘“ a gener compositions 
suitable for applied to woven fabrics and other surfaces.” 

3834. SAMUEL CUNLIFF8 LisTER, Manningham, near Bradford, Yorkshire, 
“ Tmprovements in wool, flax, and China —y and in combing 
cotton wool, flax, and China grass,” —16th 

3845. FREDERICK Hagtr KNevitr, Spo, © crn, London, and Henry 
HERBERT HAZARD, Queen-street, C London, “Improvements in 
shutters and blinds apm doorways, and other apertures, and in the 

same. 


for adjusting 
3348. JOSEPH QUICK, jun., Sumner-street, Southwark, Surrey, and Joan 
SAMPSON, Battersea Park, Surrey, “Improvements in the construction of 








pistons.” 
3449. JonN PouNcY, Dorch Dorsetshire, “I in the pro- 
duction « plain or coloured photographic and other pictures, meth 
3855. JouN H Bradford, Yorkshire, HENRY BOTTOMLEY, Lowmoor, 
Yorkshire, and Ezaa COcKROFT, Odsell Moor, Bradford, Yorkshire, “ Im- 
vements in apparatus em in weaving.” 


. EDWARD PuIMEROsE HOWARD VAUGHAN, Chancery-lane, London, 

7 Improvements i in the manufacture of rosin oil.” —A communication from 
Paul Curie, Bordeaux, France.—18th Dece uber, 1 

3869. MOSES SAVERY MAYNARD and ROBERT cones, Preston, Lancashire, 

“ Improvements in machinery for regulating the speed of motive-power 


3874. Geonce Henry ASKER, Gentleman’s-walk, Norwich, = 
aoemuvovements in umbrellas, parasols, and hades.”—-19th Decemb 





3878. Wits ForD STANLEY, Great Turnstile, Holborn, London, “ Iim- 
provements the construction of machines for exciting frictional elec- 


i 

3892. Henry Woopcrorr HAMMOND, Princess-street, Manchester, “A 
spring pawl washer.” - A ee from Philip Justice, Philadelphia, 
Pennsylvania, U.S. —21st December, 1 

3912. ALEXANDER SEZILLE, Rue de Al Paris, “‘ Improvements in treat- 
ing corn for panification.” 

3914. Josian Geoace Jennings, Palace Wharf, Lambeth, Surrey, “!m- 
anna in apparatus for es ee and for irrigating land with 

wage and other waters.”—z2nd 

3934. CHARLES DENTON ABEL, Southampton, “buildings, Chancery-lane, 
London, “Improvements in rolling —_ "—A communication from 
Charles Mongin, Paris. —24th December, 1 

3974. EUGEngs THEODORE NOUALHIER, Baris, < my in apparatus 
for supplying, blowing in, and exhausti ig draft and venti- 
lating.” —30th December, 1868. 

99. PATRICK MOIR BARN&TT, Aberdeen, N.B., “‘ Improvements in fixing 
and securing wooden keys in railway chairs. "13th J , 1869. 

147. JOHN BATKIN WHITEHALL, Goldsmith-street, Nottingham, ** Improve- 
ments in machinery and apparatus for the manufacture of looped fabrics."’ 
—16th January, 1869. 

171. Henry Woopcrort HamMonp, Princes: ~~ Manch “Im- 
provements in the mode of and in hanism for driving 
piles.”—A communication from Philip Syng Justice, Philadelphia, Penn- 
sylvania, U.S.—19th January, 1869. 

654. ARTHUR AUCKLAND LgOPOLD PEDRO COCHRANE, Westminster, ‘‘ Im- 
provements in the construction of marine structures.”"—4th March, 1869. 

791. JosiAH GEORGE JENNINGS, Palace-road, Lambeth, Surrey, o improve- 
ments in apparatus for preparing sewage for irrigating land.” —15th March, 











1869. 

831. WILLIAM THOMAS SUGG, Vincent Works, Vincent-street, Westminster, 
“‘Improvements in gas burners, and in the method of constructing and 
manufacturing the same.” - 18th March, 1869. 

859. WiLLIaM ROBERT LAKgs, Southampton-buildings, Chancery-lane, 
London, *“ An improved hay-tedding machine.”"—A communication from 
Lyman Hall Tasker, Boston, Massachusetts, U.S. 

874. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
‘Improvements in machinery for felting felt cloths."—A communica- 
oa ly from John Thomas Waring, Yonkers, New York, U.S.—22ad March, 


869. 

899. CHARLES BRAHAM PARKINSON, AARON vgs JOHN METOALF, and 
WILLIAM HeskeTH HEALD, Preston, L “ Improvements in mules 
for spinning.” —24/h March, 1869. 

960. HENRY Youne DARRACOTT ScoTT, a Middlesex, ‘‘ Improvements 
in lime and other kilns.” —30th March, 

1022. JosePH Woops, JOHN Samm "ian Fish, and GEORGE FisH, 
Preston, Lancashire, “* Improvements in looms for weaving.” 

1029. CoLIn Catans, New York, U.8., * be ye ye > heating by steam 
for manufacturing and other purposes.” 5th April, 1 

1090. WILLIAM ROBERT LAK&, Southampton- uildings, Chancery-lane, 
London, “‘ Improvements in paper, woven fabrics, and other porous sub- 
stances, and in the treatment thereof, whereby the same are rendered water- 
proof.”—A communication from Charles Toppan, Wakefield, Massachu- 
setts, U.S.—%h April, 1869. 








*,¢ Spetinatione will be forwarded by post from the Patent-office on 
receipt of the amount of price and Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton. buildings, Chancery-lane, London. 
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All persons {having an interest in opposing any one of such applications 
should leave particulars in writing of their Cbjections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRAOTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for Tax 
ENGINEER, at the office  eadantnc Majesty's Commissioners of Patents. 


Class 1. -PRIME MOVEBS, 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 


2094. A. Larayne, Neweastle-upon-Tyne, *‘ Steam gauges.” — Dated 3th Sep- 
tember, 1868. 

In this invention the fluid, the pressure of which is to be indicated, acts in 
a cylinder upon a piston or plunger, the rod of which, by rack and pinion or 
otherwise, operates a pointer, and at the same time by arms and pulleys or 
studs; the piston rod acts on weighted levers, causing them to move from a 
position vertical or nearly so to a horizontal one, dependent on the pressure 
applied in relation to the weights of the lever. 

3001. J. WootLatt and W. B. Dopps, Gravesend, “ Motive power.”—Dated 
30th September, 1868. 

In this invention the patentees employ a main lever or beam, rocking on 
an axis at its centre. To each end of the main lever or beam a connecting 
rod is jointed, and these rods apuple the beam with a combination of bell 
crank levers and weights, arranged in such manner that the weight at each 
end of the beam is effective to urge the engine forward during the descending 
stroke, and is released during the ascending stroke. 

30:12. C. B. Cuanpon, King William-street; E.C., ‘‘ Locomotive engines,” — 
Dated ist October, 1868. 

This invention consists in constructing the drawing wheels of locomotive 
engines with projecting pieces fixed to their peripheries at equal distances 
asunder. It is proposed to couple the front and back driving wheels together 
by toothed gearing, and , if necessary, to fix springs between each of the 
aforesaid projecting pieces. ’ The springs, which are formed endless, nearly 
fill the space between one projecting piece and the next, so tha: the outer sur- 
face of the said spring describes a circle with the aforesaid projecting pieces, 
and is flush therewith.- Not wih. 

3014. J. Oxiv1 Paris, ‘* Motive power.” —Dated 1st October, 1868, 
This i my Fn to the use of the wind as a motive power. The wheel 





3788, HENRY LOUIS DELABENE MARSDEN, Louth, Lincolnshire, ‘I 
ments in the construction of framings and joints applicable to , beldges, 
piers, roofs, vans for aang and generally = carpentry, joinery, ~—. 
ture, and framing purposes, in wood, metal, and other materials,”— 

, 1868, 
8791. WILLIAM MBAKIN, Great Woodstock-street, Marylebone, London, 
“Certain improvements in the construction of adjustable lock-spindles, 
and the fittings thereto 

3797, WILLIAM JEREMIAH MURPHY, Cork, pee. o ‘Improvements in the 
construction and working of 1868. 

3801. ALEXANDER WATT, one mer mg London, te Improvements in 
the manufacture 





of metallic rollers or cylinders for printing purposes, 
which improvements are also applicable to all metallic surfaces used for 


printing 
3817. JAMES THOMAS GRICE, Birmingham, ‘Im ao © in machinery 
for metallic tubes and rods."”—15th 
3824. JOHN BREEDON EVERARD, Leicester; ohagiemben 5 machines for 
or boring rocks.” 





or motor upon which the wind acts is formed with vanes, helicoids, winding 
surfaces, or inclined planes, more or less in number, according to the size of 
the wheel, and so arranged to utilise as completely as possible the motive 
power of the wind. These vanes are attached to a vertical main driving shaft 
by two or more horizontal plates keyed on the shaft, or by a suitable number 
of arms.—Not proceeded with. 

3019. G. Hotcrort and W. N. Dacx, Manchester, ‘‘ Steam engines.”—Dated 

868. 


® | 

This invention relates to a A patent | o—. == wp 1867, No. $512, 
In the present invention the d rod 
or its equivalent, thereby causing the see te slide ALS and forwards 
with the latter. The eccentric may be set opposite to the crank by placing a 
plate, or having a facing with ports between the slide valve and the expans' 
valves. The invent.on further consists in varying the point of cut-off by 
means of a lever, one end of which is attached to, or in connection with, the 
spindle of the cut-off valve, or with —— valve and the other end fixed. This 
lever passes between jaws on a sliding block, The invention also relates to 
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the governor rod, which is made in two parts, each with a head acted upon 

page vpn det rte pe mart he gears, is 
in contact with the stops connected to the valve le or eccentric rod.—Wo 
proceeded with. 


$037. J. B. Jorcx, Bradford, “ Valves and couplings.”—Dated 5th October, 
1868. 7 

This invention relates, First, to means of setting or adjusting and working 
or operating those valves of steam engines known as ex ion or cut-off 
valves, directly from or by the governor. The valve employed is in two parts, 
one to each port, at the back of the ordinary slide valves, whieh are attached 
to the valve end by right and left-handed screw threads thereon. The rod 
is in two parts, jointed between the two parts of the valve by a coupling. This 
coupling is in two parts, divided longitudinally ; the interior is formed to fit 
on the rod, and the exterior slightly conical or tapering towards each end, 
from the middle thereof, and having a screw thread cut thereon. A screwed 
nut is fitted upon each end of this coupling, so that when the coupting is 
applied across the jointing ends of the two of the rod or shaft these nuts 
can be screwed up Secondly, to means of joining together lengths of mill 
shafting, bars, or piping of metal, or other material, and consists in the appli- 
cation of hereinbefore described construction of couplings for such purposes. 
Not proceeded with. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2986. H. J. and J. W. Ginpiestone, Westminster, ‘Preventing compass devia 

tions "—Dated 29th September, \#68. 

This invention relates to the depolarisation or neutralisation of the - 
ism of iron ships. For this purpose the patentees employ either an elastic 
spiral or spirals with battery and apparatus, such as that described in the 
specification of a patent dated September, 13, 1867, No, 2592; .er electro- 
magnets with a battery or ordinary horseshoe or permanent magnets.—Not 
priceeded with, 

2091. V. Juan, Nice, France, ‘‘ Propelling, steering, and turning ships.”— 

Dated 30th September, 1868. 

This invention consists in forcing a jet or jets of water in a contrary direc- 
tion to the desired course of the ship or vessel. A cylindrical or other shaped 
ehamber, in which works an air and water-tight piston, is placed at a suitable 
distance below the water-line of the ship or vessel, and a reciprocating motion 
is imparted to the piston by a steam engine or other motive power. 


3030 J Baker, Liverpool, ‘‘ Cleaning ships’ bottoms.”—Dated 3rd October, 
1868, 


This invention consists in a peculiar rotating brush, and in scrapers fixed 
spirally round a cylinder of wood or other suitable material. A cylinder of 
wood or other suitable material, say about six inches in diameter, and six 
feet, or any other suitable length, is taken, and on this cylinder the piassava 
or other fibre is fixed in rows of bristles, forming the brush. These fibres are 
preferably carried round the cylinder in a spiral form, parallel to each other. 
One end of the cylinder is formed, say about one foot, bas ee or conical. The 
end of this is inserted into a truncated, conical, or cylindrical ferule, to which 
is attached two, three, or any other required number of oblique blades, and 
the outer ends of the socket piece are fitted with a swivel to receive a rope, 
to allow the cylindrical brush to rotate, when the same is drawn through the 
water or in a stream. 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, de. 

2989. W. Gapp and J, Moore, Manchester, ‘‘ Looms.’"—Dated 30th September, 

1868 

This invention consists in an improved method of regulating the amount of 
tension in the warp after it has left the warp beam. The warp beam, as most 
usually constructed, is fitted at each end with a pulley or an equivalent theret», 
around which is coiled two or more turns of a rope band or chain, one end of 
the band being connected to a spring, and the other end to a weighted lever 
or toa second spring. The strain on the said band requires to be decreased at 
intervals during the weaving, as is well understood. The invention relates 
more particularly to those arrangements in which spiral springs are employed 
to strain the bands. 

2995. W. Ricnagpson, Oldham, “ Cleaning wool, &c.”—Dated 30th September, 

1868 

This invention consists of a series of prongs or spikes, to which a recipro- 
cating or travelling motion is imparted, while at the same time they are 
caused, during their forward movement, to rise through a grid, on which the 
material rests, and then to be withdrawn therefrom. 

3003. B. W. Stevens, Birmingham, “ Picker spindles for looms.”—~Dated 30th 

September, 1868. 

This invention consists in making the said picker spindles on guide bars 
hollow, that is, of tubes of iron instead of solid bars, and in coating or cover- 
ing the sajd hollow or tubular iron spindtes or guide bars with glass or enamel. 
The tubular spindles or guide bars are made from long pieces of iron tubing, 
made in the ordinary way, and cut into the required lengths before being 
covered or coated with glass or enamel. 

3007 GT. Bousriexp, Brixton, ‘‘ Manufacture of pile fabrics.”—A commu- 

neation. Dated \st October, 1868. 

This invention consists, First, in the production of a tufted fabric wherein 
the body is composed of felt, and the tufts projecting therefrom are bu 
slightly felted, the tufts being united with the body and forming a part of the 
fabric by the process of felting during the felting of the body of the fabric. 
Second, in producing a tufted fabric wherein tufts which have been intro- 
duced ina back of previously manufactured cloth, either woven or felted 
through perforations in the same, are secured by a process of felting, either 
with or without having an additional back felted to the fabric. Third, in the 
use of the tuft-holder for holding the tufts and supporting the body of the 
fabric in combination with the “ figgering ” apparatus, whereby the tufts and 
body of the fabrics are properly prepared and felted together. Fourth, in the 
employment of ‘* tufting punch” or punches, substantially as hereinbefore 
described, in combination with a tuft-holder in a felting machine, for the 
purpose of preparing a tufted fabric with tufts from bats. Fifth, in the com- 
bination in a felting machine of the tuft-holder, —_ needles, and presser 
plate for the purpose of preparing a tufted fabric with tufts from yarns or 
rovings. Sixth, in the combination, in a felting machine, with the tuft- 
holder, the tuft punches the plaiter, and presser plate, in order to prepare a 
tufted fabric with tufts from bats. Seventh, in the employment of one or 
more tufting needles in combination with a tuft-holder in a felting machine, 
in or ‘er to prepare a fabric from yarns or rovings. Eighth, inthe combina- 
tion of a cylindrical tuft-holder with a concave figgering apparatus. Ninth, 
in the combination of a cylindrical tuft-holder, feeding apron, plaiter, presser 

late, and tufting punches, with the mechanism d bed. Tenth, the com- 

ination of a cylindrical tuft-holder, presser plate, tufting needles, and their 
feeding mechanism with the mechanism described for operating the devices 
in order to prepare a tufted fabric automatically with tufts from yarns or 
rovings. 

3011. D. Crtcnron, W. Donavanp, and D.Cricuton, Manchester, “Looms.” 

~-Dated 1st October, 186%. 

This invention consists in improved arrangements for diminishing the fric 
tion of the swells on the shuttle, and for regulating the of the 
shuttle in the process of weaving. To each swell in the singie shuttle-boxes 
a supplementary spring action, or its equivalent ,is applied for steadying the 
shuttle when in the boxes and certain hanical ts put in operati 
by the working of one of the crank arms of the lathe are also employed for 
the purpose of taking off the stop rod pressure from the swells shortly before 
the bottle is ejected from the boxes from the pickers, This action of the sup- 
plementary spring is to keep the shuttle steady in the box by slight pressure 
at the time the main pressure is withdrawn from the swells to receive the 
picker stroke, and also to regulate the action of the shuttle across the race- 
board, and at the same time to allow the required pressure to be given to the 
swell when the shuttle arrives in the opposite box. 

3018. F A, Catvert, Manchester, ‘‘ Cleaning wools, &c.""—Dated Ind October, 

1568. 

This invention consists, First, in the arrangement of burr cylinders and 
fluted guards, in combination with their respective brushes, for lifting the un- 
cleaned fibres from the surface of the grate and earrymg them back to the 
burr cylinder or cylinders. S dly, in an improved mode of constructing 
toothed wire cylinders; and, lastly, in improved apparatus for grinding wire or 
toothed cylinders. 











8028 E. F. Ross, Provin, France, “ Breaking and peeling flax, &e.”—Dated 
3rd October, 1868. 
This invention consists of a shaft on a forked rod, governed by loose and 


fixed pulleys, There are stripping or peeling rollers, which receive the sub- 
stance from a grooved st-el blade d horizontal. 

uprights of the frame. Grooved pl 

which are destined to peel and strip the filamentous substance, 

it is subjected to the action of the blade. Three couples of rollers are made 
use of, which serve to break o: crush the hemp or flax, and to deliver it to the 
peeling or stripping rollers. The rollers which command the other rollers re- 
ceive oe from the eccentric shaft by means of gear wheels,—WNot pro- 
ceeded with. 


Class 4.—-AGRICULTURB: 
Including Agricultural rae, Teen; Implements, Flour 
oon6, W. E. Nawrox, mag! “ Decorticating grain,” —A communica- 
‘This invention consists in’ the employment of a new process for moistening 





or softening the outer cuticle of grain. An alkaline solution is 
which eonsists of caustic soda dissolved in water in the Siaa 
one part of soda te twenty parts of water.—Not proceeded 

gg = Bg py St. Germains, “ Mowing and reaping.”~Dated 2nd 


A cutting wheel or circulat saw Plate is ‘80 as to work horizontally 
close to the ground against the s ctop. Thesaw is keyed to a vertical 
shaft working in suitable bearings, ecei motion by means of 


v 
tal shaft and bevel gearing from the driving wheel of the machine. 
The cutting may be effected either by means of a fine toothed saw or by - 
i ers arranged in a semicircle, through which the larger toot 
pass. At the upper end of the vertical shaft is keyed a pinion, 
ing with an internal toothed wheel, keyed to an inclined shaft placed 
al shaft before mentioned, and carrying a set of rakes, to which 
rotary motion is transmitted from the vertical shaft, by means of the rack and 
pinion before mentioned, for laying the corn or grass in sheaf or swath. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Venliborien , XC. 
3)22. A. Monsnencur, Paris, ‘‘ K ins.”—Dated Ind October, 1868. 

The improved kiln has a central , surmounted by a chimney, 
which may be heated by wood or by coal, and the fire of which may be 
constant or intermittent. The kiln has four independent compartments. In 
burning the material in the first compattment fire passes to the second, 
until the operation in the first is completed, and then air conduits above and 
in front of the kiln are opened, to cause the heat to spread in the other com- 
partments where the burning or baking has already commenced. Of these 

partment 


four com its three are always and the other being charged or 
emptied, this latter being separated from the fire by means of dampers 
placed before the heat and smoke conduits. 





Class 6,—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
2982. J. Fosrer, Halifax, ‘‘ Damping and making paper for cartridges.” — 

Dated 29th September, 1868 


, ‘ 
This invention relates to a patent dated August 28th, 1866 (No. 2213). 
The patentee constructs a machine consisting of suitable framework, at which, 
at one end, is mounted a winsel or pair of conical studs to receive and support 
a roll of the paper; also at the other end is another winsel, to which rotary 
motion is given, so that the paper may be unrolled from the first winsel upon 
the second. Between each of these winsels is mounted a cylindrical brush, 
or a roller covered with felt or other absorbent material, and under it is a 
vessel to contain water, both of which are attached to a lever and stop rod, 
and hinged so that the roller may readily be Bisset in or out of contact with 
the paper when starting and stopping the machine. 
3002. G. ng Sheffield, “ Recapping cartridge cases.’"—Dated 30th Sep- 
tember, 1868. 

The apparatus is composed of a tube to receive the cartridge case. One 
side of this tube has clamping jaws or arms standing out from it, so that the 
apparatus may be clamped to the edge of atable. Standing out sideways 
from the upper end of the tube is an arm ing a pin, which forms a 
fulcrum for the end of a lever. The pin passes through a slot in the lever, 
in order that a projection on the lever may either be eaused to bear upon the 
brass top or base of a cartridge ease, p within the tube of the apparatus, 
or else upon the cap, which is to be forced down into the recess in the centre 
of its base. Within the exterior tube of the apparatus is soldered or fixed 
an inner tube.—Not with. 

3039. C. R. Gauanp and A, SomMERVILLE, Birmingham, “ Repeating fire- 
arms.” — Dated 5th October, 1868. 

In this invention both the revolving barrel or cylinder and fixed barre] are 
made capable of a sliding motion upon a rod projecting axially from the face 
of the break-off or false breech of the piston. Between the break-off and 
the rear end of the revolving barrel or cylinder a disc js placed, which has a 
series of holes in it, equal in number to the chambers of the barrel or 
cylinder. These holes are chambered out to receive the rims of the 
cartridges when the latter are placed in the chambers of the revolving 
cylinder. To the axis of the said disc a tube is fixed, which tube slides 
upon the axial rod hereinbefore described. The revolving barrel or cylinder 
is situated on, and is capable of sliding upon, the tube of the disc. the said 
revolving cylinder and tube being connected pane by a sliding key on the 
said cylinder, working in a longitudinal slot in the said tube. By this 
arrangement the rotary motion which is given to the disc is communicated 
to the revolving cylinder. 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactnre of Dress, &c. 

2979. J.T. eg J Chicago, U.S., “ Iuminating apparatus.” —Dated 2°th 


This invention relates First, to the combination with the burner of a lamp 
or lantern of a tube or tubes, so constructed and arranged that a current of 
air generated by the flame is caused to impinge upon the flame, and promote 
a more perfect combustion, particularly from oils which are rich in carbon, 
S dly, to the bination with the burner, and with the conducting device 
above mentioned, of a globe. Thirdly, in the combination with the burner, 
and with the conducting device above mentioned, of a chamber placed near 
the base of the burner. Fourthly, in the arrangement of the conducting tubes 
above mentioned in such a manner as to form guards for the tection of the 
globe. Fifthly, in the construction and combination with the conducting tubes 
above mentioned of additional guards. Sixthly, in the combination of the 
burner, the conducting tubes above mentioned, a globe or its equivalent, and 
a horizontal plate or a plate, inclining upward towards th centre, and per- 
forated with small holes. Seventhly, in the combination with the burner, the 
conducting tubes, and the globe or its equivalent, of a device which allows 
the globe or its equivalent to be raised up from its seat without di ing 





bottom of the chandelier, to which the lamps, candles, holders, or 
burners are attached, is provided with a vertical tubular stem, which sur- 
rounds the rod, and which depends from the top part The .ong helical 
spri are te the bottom part of the chandelier, and 
are so rtioned to the weight of the bottom er movable part of the chan- 
detier that when such part is located about half-way between its extreme 
points of movement, there is equilibrium. On the top of the chandelier tube 
a piece, serving for the fu'crum of a lever, is secured, one arm being perfo- 
rated with a hole a little larger than the diameter of the rod before men- 
tioned, while the other arm receives at its end a string, chain, or other 
means by which the position of the lever may be changed.—Not p 

with. 


Class 8,-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, t, Paint, Manures, éc. 

= 5 Newton, Chancery-lane, “Treating metals.” —Dated 30th Septem- 


This invention relates to treating metals so as to remove from them phos- 
phorus, sulphur, and silica. A suitable furnace is first constructed with a 
proper vessel set therein, in which to treat and fus: the material used for this 
purpose, which is the cyanide of potassium or other fusible compound, con- 
taining cyanogen, combined with one or more metals together, with one or 
more of the compounds of sodium or potassium, such as the chloride of 
sodium, the carbonate of soda, and the biborate of soda, or the carbonate of 
potassa, the chloride of potassium, &c The cysnide of potassium is used, 
by preference, with the chloride of sodium, say, about ninety parts of the 
former to ten parts of the latter. Into the above-mentioned vessel this mix- 
ture is put, and then sufficient heat is applied to the vessel to fuse the 
material and bring it to red-heat. The metal is then submerged in the liquid 
and allowed to remain a sufficient time to thoroughly permeate the metal. 
The metal is, lastly, removed from the vessel and the foreign matter adhering 
to it dissolved off. 

3004. A. T. Becks, and G. Jounson, Bir 
Dated 30:h 1868. > 
This invention consists in the manufacture of rouge and polishing powders 

from waste iron solutions. To the waste iron solutions, alkalies or alkaline 

earths are added in sufficient quantity to neutralise the acid, and precipitate 

the oxide of iron from the solution. Soda, lime, or are pr y 

used for this purpose. After the alkali or alkaline earth has been added to 

the waste iron solution, it no longer produces a further precipitate, the solu- 
tion is allowed to remain at rest until the precipi has subsided and the 
clear liquid can be removed by decantation.—Not proceeved with. 

3006. H. Hicuton, Brighton, “‘ Manufacture of artificial stone.” —Dated 1st 

October, 1868. 

This invention relates to a previous patent, dated June 25th, 1868 (No. 
2048) The block, slab, or slate is first moulded or cast in hydraulic mortar 
or cement, mixed, if desired, with sand, gravel, or other substance, as 
described in the specification of the patent referred to. Sometimes hair or 
fibre, or pieces of metal, are mixed with the mortar or cement, to render the 
articles made from it more tough, and to lessen their liability to break. 
After the block, slab, or other slate is set the surface is washed over with a 
wash prepared with any durable pigment which is able to resist the action of 
caustic lime. Lamp black, ochre, ultramarine, and red oxide of iron are 
suitable. The pigment is mixed with lime and water, so as to make a wash 
of a consistency like that of the lime-wash used for common lime whiting. 
The proportion of lime to the pigment may be varied according to the tint 
which it is desired to obtain, but it is best that the proportion of lime should 
not be less than about one part to one of pigment In order to close the 
pores on the surface of artificial stone, slate. or natural stone, bricks, wood, 
or other porous substance, so as to render such substance more durable when 
exposed to the weather, they are coated with soluble silicate, and a substance 
or substances capable of decomposing the silicate and combining with the 
soda, so as to form an insoluble compound therewith. Silicate of soda and 
antimonic acid are thus employed. 

3021. E, O'ConneLL, Greenwich, ‘‘ Feeding bottles.” —Dated 2nd October, 1868. 
This invention relates to previous patents, dated April 25th, 1853 (No. 

987), and October 6th, 1859 (No. 2274). It consists, First, in attaching to the 
joint at the end of the elastic tube leading from the bottle a short flexible 
tubing of suitable diameter, either open at the extremity or closed, to act as 
a valve, over which said tube an artificial teat is placed; Secondly, in 
placing inside the cap or covering that fits over the neck of the bottle a 
washer of india-rubber or other suitable material, through a hole in the centre 
of which the elastic feeding tube passes, the material around the said hole 
having several radial slits made therein; Thirdly, in making a shield or 
mouth-guard of india-rubber or other elastic material; Fourthly, in making 
around the said neck a series of rings, in order to cause the cap or cover to 
hold more firmly to the neck of the bottle. Not proceeded with, 

3026. C, E. Brooman, Fleet-street, ‘* Hardening fatty matters.”—A com- 

munication.— Dated 2nd October, 1868. 

This invention consists in the hardening of the fatty body incompletely ; 
in the hardening of fatty matters which have first been more or less deprived 
of solid fatty matters; in the uninterrupted stirring or working up of the 
fatty matters to be hardened and of the alkaline leys until the end of the 
reaction ; in the manner of making the reaction with quantities of leys than 
four and a-quarter volumes, with the leys boiling at 572 deg. to one volume of 
fat; in the mixing of the fatty matter and the leys at a temperature lower 
than 572 deg.; in the treating of the mixture until the disengagement of 
hydrogen ceases, or until this disengagement is nearly terminated ; in the 
destruction by calcination of the organic bodies contained in the leys which 
have been used, and in afterwards recaustifying them for use again ; in the 
regeneration, by means of lime, of the alkalies contained in the soap, in 
place of then regenerating, by previous conversion into sulphates or chlorides 
according to the Leblanc process ; in the transformation of the soluble soaps 
into calcareous soaps, under the influence of heat and under pressure, to 
facilitate the formation and separation of the calcareous soap; in the 

ploy of the residues of impure leys for the manufacture of soft soap ; 
in the employment of the calcareous hardened soap for the calcareous 
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it from the conducting tubes. Eighthly, in the formation of the sides of the 
cap or the lantern with an inwardly ond, upwardly projecting flange at the top. 
Ninthly, in the combination with the sides of the cap of the lantern of a top 
plate or dome larger in diameter than the sides of the cap, Tenthly, in forming 
the sides of the cap of the lantern with projections made in one piece with it, 
and securing these projections in holes in the dome. 

2980. E.T. HuGues, Chancery-lane, “‘ Gas burners,” — A communication.— 

Dated 2th September, 1868. 

This invention consists in the arrangement of a rod of suitable material 
placed in such relative position to the flame, and in direct or indirect con- 
nection with the valve, so that the heat of the flame expands the rod to hold 
open the supply of gas, and so that when the flame is extinguished the con- 
traction of the said rod wi!l automatically cut off the supply. 

2981. A, H. Brannon, Paris, ‘‘ Watch case spring.” —Dated 29th September, 
186%, 


This invention consists in replacing the two springs usually employed for 
the catch and springing of the cover by one spring, which said spring fits into 
the case by its own elasticity, and does not require, asin the use of two springs, 
to be fitted into the ease and fastened by screws screwed into the case. 

2983. A. V. Newron. lane, ‘* Boots and shoes."—A communication.— 
Dated 29th September, 1868. 

Horn is employed in place of leather in the manufacture of boot and shoe 
soles. The soles, with or without raised heels, are moulded into the desired 
shape by the aid of metal dies and mechanical pressure, after the manner 
usually employed in moulding buttons and other articles in horn. 
wet. &, Hoxtoy, Birmingham, “ Chandeliers and gas filtings.”—Dated 29th 

, 188, 

This invention consists in making the pulley wheels, rosettes, and balance 
weights, and the other parts in the construction of chandeliers and gas fittings, 
of glazed vitreous earthenware, instead of making the same parts of metal, as 
is now customary. 

29:2. J. Manson, Norwood, ‘‘ Candlesticks.”—Dated 30th September,{1868. _ 

An upright spindle or rod, formed at its lower end intoa male screw, carries 
on the top a cup. or socket, or plate, with a vertical pin or point to receive the 
candle. Clips are fastened at the upper part of the spindle. On the spindle, 
below the clips, is a nut or threaded collar, which, when screwed up, causes 
the clips to close and embrace the lower part of the candle. 

3017. W. R. Laxe, Southampton-huildings, “ Door frames for furnaces.” 
—A communication - Dated 1st October, 1868, 

This invention censists in constructing door frames of steam boilers 
by turning the boiler plate inward and the furnace plate outward, and lapping 
and riveting the two plates together. 
+m, ds F. and 8, Jenxins, Birmingham, “ Sleeve links.”"—Dated 2nd October, 


According to this invention the body of the link consists of a plate or bar 
of metal, at one end of which is fixed a vertical the other end being pro- 
vided with an inclined groove or channel, in which there is a hole or aperture 

rforated through the end of the plate or bar A movable tongue. consist- 

ig of a bar of metal, the two ends of which are bent at right angles to its 
length. is means of a suitable collar attached to or formed at one 
end of it, to the vertical pin, on which it is free to move horizontally, as on 
a pivot, until itis brought at right angles to the main plate.—Not proceeded 


$038, W. R, Lake, S Chancery-lane, ‘* Chandeliers.” — 


According to this favention these ie ertached to the top plece, in which is 
¥ cbendetlone’ & contish rod, goa 


fixed the or hook for s the 
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P ion of greases and fats; and in the application to the manufacture 
of candles, soaps, and colours of the fatty acids hardened and produced by 
the means referred to. 

3033. B. E.R. Newcanps, Charlton, “ Manufacture of manure and salis of 
ammonia.” — Dated 3rd October, 1868. : ithe 2 

This invention consists, First, in taking any organic matter containing nitro- 
gen, such, for instance, as dried blood, woollen waste, or leather clippings, 
and treating it with vitriol or sulphuric acid at an elevated temperature of 
from about 300 deg. to 400 deg. Fah., and allowing the mixture resulting to 
digest until the organic matter has been thoroughly acted upon and converted 
into a black mass. To the substance resulting native carbonate of magnesia 
or ‘ium (limest y pref ) is then added, in a state of fine divi- 
sion. so as to neutralise the excess of acid, Secondly, in utilising the nitrogen 
contained in the impure sulphocycanide of ammonia obtained by washing or 
triturating oxide of iron. The requisite amount of lime is added to liberate 
the i ined in the solution, and the ammonia it contains distilled. 
this collected in an acid, such as sulphuric acid, the sulphur cyanide of 
calcium remaining in the distilling apparatus is then taken, and if dry is 
mixed with slaked lime, but if wet dry lime is used. The mixture is sub- 
jected to dry distillation, and the ia evolved is collected in an acid, 
by preference sulphuric acid. The invention further relates to the conversion 
of the ni ined in sulphocyanide of calcium, resulting from the 
purification of coa! gas into ammonia by dry distillation, either with slaked 
or dry lime, as the case may be. 

3034. E. A CowPer, Westminster, “Manufacture of iron and steel.” —Dated 
Sth October, 1868. as 

This invention consists of an improved apparatus, consisting of a float of 
cast iron. wrought iron. steel, clay, glass glass of iron, or other refractory 
material, so formed as to retain or hold any chemical desired, to be applied to 
the iron or steel in a melted or semi-melted state, in order that such float may 
be set floating on the iron or steel, with the chemicals attached or held to its 
under side, thus exposing a considerable surface of the chemicals to the iron 
or steel. The floats may be made of various forms, but a flat plate, with the 
edges turned down and roughened below, or with slight projections, to hold 
the chemicals, answers very well. 3 
3036. R. Her~manw and P. Hait, Manchester, ‘* Utilising chemical vapours.’” 

—Dated 5th October, 1868. ; 2 

For the purpose of absorbing certain fumes arising from chemical opera- 
tions, the oxides of calcium or um or the carbonates of these are 
employed, either in solution or while jaw gpa in water, any form of appa- 
ratus being used which may be found suitable; or the oxides or ¢ eir 
carbonates are used in the solid form, and enclosed in suitabie vessels in the 
same way that metallic oxides are commonly used for the purification of coal 
gas. ‘ 














Class 9.—_BLEOTRICITY.—None. 


Class 10.-MISCELLANEOUS. ~ 
Including all patents not found under the preveding heads. 
2946. C. py and W. Houpswosts, * Planing, boring, and slotting.” — 


, 1868. 
The tool-holder traverses the cross side by means of screws or other appli- 
ances; it is self-acting and adjustable to any length of stroke eae mage 


of the machine. The body to be operated upon is fixed on the or 
plate of the machine, which is self-acting, inally as an ordinary 
planing machine and can be so used.—Not proceeded with. 


“ Adhesive stamps.”—A communication. 


2047. W. E. iewton, 
to @ method of cancelling stamps. The-stamps are 


This invention 
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made with a hole or holes through the body and are covered or backed with 
tissue or other thin bibulous paper, coated with mucilage or other adhesive 
substance. On applying the mucilage a certain portion of such backing is in- 
sulated within the area of the holes.— Not proceeded with. 

2948, G. Rrrcnre, Hounslow, *‘ Sun-proof fabrics and tents.""—Dated 25th Sep- 


tember, 1865 
In the construction of water-proof and sun-proof fabrics the patentee takes 
hl and 


2972. R. Duncay, Billericay, ‘‘ Earth closets.” —Dated ®th September, 1868. 
The patentee provides the earth reservoir or hopper with trunnions at its 
upper part, by which he suspends the 2 bearings at the back of 
the casing above the level of the seat. is reservoir or hopper he further 
provides with a double bottom, the one being placed a few inches above the 
other, and the false bottom having a central aperture through which the earth 
falls into the lower bottom of the hopper forming a heap, the flow of earth 





two sheets of woven cotton or other fabric and th ghly 
all grease from them by soaking or boiling them in alkaline solution. The 
fabrics are afterwards thoroughly rinse¢ and dried, and cork dust mixed with 
waterproof and elastic gum or india-rubber cement is then spread u one or 
both fabrics by a spreading machine. The coated surfaces of the fabrics are 
then placed together, and these two fabrics are passed between two rollers, by 
whieh the mingled cork dust and cement is squeezed not only into the inter- 
stices of the fabrics but also through the fabrics to form an external coating to 
them. The fabrics being thus united inseparably together, and three inter- 
stices filled in with cork dust and cement, their outer surfaces are made flat 
and smooth by other rollers, and may then be painted if required. By these 
means a fabric suitable for being used as a covering for tents is obtained. 

2949. W. J. Lepwarp, Middlesborough, “‘ Mechanical timekeepers.”— Dated 

25th September, 1868. 

The object of this invention is to record the time when workmen come to 
work. A till is employed to receive the tallies of the workmen. These tallies 
are dropped through the slit or mouth of the till intoa series of drawers or 
boxes ranged vertically one above the other. Each of the drawers or boxes, 
with the exception of the lowest one, is carried on slides or guides, so that it 
can be instantaneously slid forw«2d and so brought under the end of the 
mouth or shoot of the till, The upper drawers or boxes are all first drawn 
back and retained from covering over the Jowest box or drawer, and any 
tallies dropped through the slit or mouth of the till drop into the lowest box. 
— Not proceeded with. 


2952. P J. E Canon, Paris, 
gear.”’—Dated «6th September, . 

This invention consists of a pulley turning on an axis in a cast iron block, 
to which are connected the various parts ef the machine’ The block is pro- 
vided with two arms, rising on each side of the pulley, and connected at their 
upper part. These arms form an integral of the block, and may be cast 
therewith ; they are further provided with lugs carrying the small axes of the 
javs. The jaws are moulded on the outside to the form of the chain, and are 
provided at their lower parts with hooks, to which are attached springs, whose 
other ends are connected to the blocks at the lower parts of the arms. Levers 
of peculiar form are fixed to the upper part of the movable jaws, which levers 
are provided with friction rollers at their forked ends embracing the chain. 


2959. P SPENCE, Manchester, ‘‘ Manufacture of copperas.”—Dated 26th Sep- 


“ Preventing the breakage of ropes in hoisting 
1868 


Iron ores containing a large amount of protoxide of iron are taken, prefer- 
ably containing not less than twenty-five to thirty per cent. of iron in the state 
of protoxide These ores and slags are ground to powder, and the powder is 
fine enough when passed through a sieve of twenty meshes to the lineal inch 
Say 200 1b. of this powder are now taken, and having ascertained its propor- 
tion of iron in the state of protoxide, the quantity of acid required to combine, 
with all the iron contained, is c:lculated. The gee! is put into a shallow 
basin in the floor of the house, and when the acid to be used is sulphuric 
acid of the ordinary chamber strength, then before adding the acid an ordinary 
bucket full of water is mixed with the powder in the basin. Ifthe ore con- 
tains from fifty to fifty-five per cent. of iron in the state of protoxide, an equal 
weight of the acid is now added. In a few minutes the liquid heats and be- 
comes semi-liquid, then boils, and almost instantly becomes a pasty mass. 
It is then thrown cut, and when cool becomes perfectly dry. 

2961. J. Jones and G. E Wiixinson, Watling-street, E.C., ‘‘ Manufacture 
of pasteboard.”— Dated 26th September, 1+68. 

The patentees coat a sheet of paper on both sides with paste or cement by 
passing the sheet through a pair of rollers, each partially immersed ina trough 
containing paste or cement. After the paper has been so coated on both sides 
two other sheets of paper are brought into contact with it, one against each of 
its sides, and the three sheets are pressed together by being passed through a 
second pair of rollers, and may then at once be cut into sheets, or may be 
wound on to large drums to be subsequently cut up in another machine ; the 
combined sheets of paper so cut into lengths are afterwards pressed in the 
ordinary manner. 

—, > F. Morant, Frenshay, “ Artificial fuel."— Dated 26th September, 


The patentee produces an artificial fuel by saturating peat or turf with dead 
oil or creosote. By preference, after thoroughly drying the peat the air is ex- 
hausted therefrom, and the dead oil or creosote then admitted to the vessel 
containing it. Different proportions of peaf and dead oilor creosote may be 
used, but it is preferred to make the peat absorb about one-tenth of its own 
weight of the dead oil or creosote. 


“> Sessen, Sheffield, ‘‘ Manufacture of cast steel.” — Dated 26th Septem- 
868. 


> y 
The object of this invention is the conversion of iron ores into cast steel. 
For this operation brown or red hematite ores are preferably taken, and after 
having broken and washed them, if necessary, they are mixed with a cement 
composed as hereafter stated and afterwards melted in furnaces or pots. The 
result is cast steel. The cement which is employed is composed as follows : 
Carbonate of lime, thirty-seven parts; clay, thirteen parts; oxide of manga- 
nese, three parts ; resin, three parts; wood chartoal, fifty parts. The above 
substances are mixed with about ten per cent. of water, in which from three 
to twenty per cent. of carbonate of potash and one per cent. of salt have been 
previously dissolved. 
2964. H Grnson, Musselburgh, “ Manufacture of tobacco.%—Dated 26th Sep- 
tember , 1868. 

The tobacco leaves in a prepared state are placed on a travelling band or 
felt, which carries them forward to the spinner, who arranges the leaves in a 
proper manner; and after the leaves have been twisted or spun by the action 
of a revoiving frame and bobbin placed at the other end of the machine the 
twist is carried between levelling rollers which roll down the inequalities in 
the work. After passing through the levelling rollers the ‘‘ twist” is oiled 
previous to being coiled upon the bobbin. In order to produce a uniform coil, 
motion is given to the bobbin endwise, alternately backwards and furwards, 
by means of a cam bog a lever. The machine is actuated from a shaft which 
is situated underneath it and may be revolved by means of treadles coupled to 
cranks, actuated by the spinner or by other motive power. The bobbin is 
fitted with a friction strap to regulate the rate of coiling the twisted tobacco. 
2965 F. B. Deerine, Victoria Chambers, S.W., “ Boring rock, &c.”—Dated 

26th September, 1868. 

This invention consists, Eirst, in regulating (by means of a piston valve or 
other form of valve or cock) the supply of water or other fluid, preferably an 
meompressible fluid, to and the outlet of such fluid from a cylinder or a pair 
of cylinders attached and adjacent to the main cylinder. The valve is 
worked by a piston in a cylinder in the manner describea in the specification 
of letters patent dated 10th June, 1867, No. 1704, by motive fluid distributed 
from the main cylinder to the small cylinder, a, the piston of which is con- 
nected to the valve Instead of attaching the adjacent cylinders to the bor- 
ing cylinder, the piston or pistons of such adjacent cylinder or cylinders may 
be attached to the working or boring cylinder, the adjacent cylinder in this 
case being fixed. The adjacent cylinders have each a fixed piston, and a 
supply of compressed air or other motive fluid may be maintained at its 
front, so much of each of the cylinders as is behind the piston or pistons 
being filled with water or other fluid. A tube leads from the piston valve to 
a reservoir containing the water. Secondly, in an improved mode of securing 
the tool in the end of the piston-rod. For this purpose the end of the piston- 
rod or socket is threaded to receive a nut, a, and the position for the ordi- 
nary key is made adjustable, the nut is screwed up and the key which jams 
against it is driven in wear, and is thus compensated for, and washers dis- 

with. In some cases grooves are formed in the nut to receive the edge 
of the key, the nut is thus prevented turning. 
> McApams, Glasgow, ‘‘ Omnibus traffic.” — Dated 28th September, 


This invention relates to tramways, wheels, and carriages. The tramway is 
composed of wrought iron, malleable cast iron, or steel plates or rails, laid in 
shallow grooves formed for them in the roadway, whether such roadway is 
paved with stone or wood or is macadamised. The improved wheel is formed 
with what may be termed a stepped tire, that is, having one part of one dia- 
meter and the other part of a greater diameter. The part of smaller diameter 

-is for running on the raised surface of my improved rail, and the larger part 
acts as a flange to keep the wheel on the rail The improvement in carriages 
consists in making the body of the carriage separate from the frame or bogie 
which rests immediately on the wheels, and in arranging the parts so that the 
body may be turned as on a turntable. 

2971. G. A. C. Bremmp, Liverpool, ‘‘ Untwisting strands.”—Dated 28th Sep- 
tember, 1868 

This invention relates, First, to untwisting strands and other twisted or spun 
materials; Secondly, to feeding untwisted or non-twisted strands to hackle or 
dressing cylinders; and Thirdly, to dressing, combing, or picking the mate- 
rials or fibres. The machinery for untwisting consists of a roi feeder 
composed of parts about to explained :—Two untwisting rollers are 
mounted in a frame which rotates on its axis at right angles or nearly so to 
the axes of the rollers. The journals of the frame, one at each side of the 
rollers, are hollow. On the axle of one roller right and left handed worm 
wheels are keyed; these wheels reach into pockets, one of which holds the 
corresponding worms or screws, on which is fastened a toothed wheel gearing 
into another wheel fixed on the pedestal of the hollow journals, The ma- 
chinery for dressing, combing, or picking the fibres consists of two or more 
hackle combs carried by side plates on a rotating shaft, and each provided 
with a hinged cover, having holes or slots for the teeth to pass gh. The 
dressing or combing machine will in most cases be combined with the rotary 

described, the fibre jing directly from the discharging journal 
the latter to the hackle teeth, the hollow journals being driven by gearin, 
and straps from the seed or comb shaft or from counter shafts if sever: 
are a row, 





ceasing automatically when it rises to a level with the a: im the false 
bettom An opening is also made in the front of the h at the lower 

below the false bottom, and just below the level of the seat, which opening he 
ee to provide with a shoot for guiding the earth downwards on to the 


2974. S. Brices, Manchester, “‘ Metal bands.”— Dated 29th September, 1868. 

This invention consists in connecting the ends of metal bands by _ 
at each end thereof two or more longitudinal slits with corresponding pro- 
jections and recesses, these projections and recesses fit each other, having 
a transverse slot open between them, through which a key or cottar is driven, 
thereby connecting the ends of the bands. Also in punching one or more 
slots in the ends of the band, these slots are larger at one end than the other. 
Studs with flat heads are introduced in each slot to connect the ends of the 

on mee in certain improved apparatus for punching and bending the ends 
of the metal. 


2975. J. Smrru, Manchester, ‘‘ Weaving and cutting fustians.” — Dated 29th Sep- 
tember, 1868. 


This invention relates to patent No 837, dated 4th April, 1864, and con- 
sists in working the rod by a hydraulic or other pump acting on a piston 
fixed to the end of the said rod or on the*end of the rod itself; this pump is 
worked by a cam or tappet. The Second part of the invention consists in the 
application of fluted or toothed rollers to the taking-up motion of looms. 


2976. J. Wapswortn, Manchesler, ‘' Utilising heat of stoves, &c."—Dated 
29th September, 1868. 

The patentee makes a casing or framework of sheet iron or other metal, in 
the inside of which he fixes a door or shutter near the centre, working or 
swivelling on pivots, supported at each end by the framework or easing to the 
upper edge, and at one end of the shutter or door he attaches a connecting 
rod, by means of which such door or shutter can be opened or partially closed 
at pleasure. This apparatus he fixes in the flue of the chimney above the 
fireplace, so that when fixed the door or shutter can be opened or partially 
closed by the connecting rod, which hangs down by the side of the fireplace, 
and when the fire is kindled, the door or shutter can be partially closed, and 
thus reduce the area of the flue, and prevent an excessive current of air 
rushing up the chimney and carrying with it the heat from the fire. 


2977. W. E. Genoese, Wellington-street, ‘‘ Swimming apparatus.”"—A commu. 
nication.— Dated 29th September, 186%, 

This apparatus is a belt, which is placed under the arms, and buckles over 
the stomach and belly. It is composed of two tin boxes, hermetically closed; 
the two boxes are tied together by means ofa tinned-iron plate placed at the 
back of the apparatus, and secured by three rings. A smail rod or iron wire 
pin is inserted in these three rings, to unite the two boxes indissolubly to- 
gether. A double belt, such as those used for gymnastic exercises, forms the 
front of the apparatus, and permits its being fitted as close as may be desired 
to the body of the person using it. This belt, by reason of the shape of the 
apparatus, does not pass all round the interior, but is fixed on each of the two 
boxes to a vertical strip of tinned iron. 

2978. A. M. Citar, Chancery-lane, “ Raising and lowering weights.”—A 
communication.— Dated 9th September, 1868. 

This consists of a wood or metal framing, carrying the various parts of the 
apparatus, a crank handle or handles for imparting motion to the apparatus 
by hand, for which wheel-driving gear may be substituted, and of friction 
rollers mounted loosely on the tripled cranked shaft, each of the cranks sup. 
porting alever. These levers are provided with plates carrying weights, the 
position of which is adjusted according to the weight to be raised or power to 
be produced Each lever is also provided with a pawl or catch, which are 
caused to act on ratchets keyed on the shaft. 

2984. W. Hartam and H J. Manos, Swansea, “ Utilising tin shearings.”"— 
Dated 29th September, 1868. 

The shearings are packed in frames or boxes of any convenient or suitable 
size and form, and then pressure applied to the shearings by a plunger or other- 
wise, to render the bundles compact. The patentees next secure the now com- 
pressed bundles with bands of wire or selected strips of the shearings, having 
laid these bands within and transversely of the frames or boxes before pack - 
ing in the shearings. The bundles thus made and secured are placed alone 
and naked in a balling or other suitable furnace, bringing them to a welding 
heat. The heated masses are now quickly submitted to a sq or h 
and thereby form them into a bloom, which bloom is at once passed through 
the rolls of an adjacent rolling mill and converted into a bar. 

2985. L. Hawnant and N. A. AupEeRt, Clerkenwell, ‘‘ Moulding discs for let- 
ters, &c.”"— Dated 29th September, 1868. 

The bottom of the tool consists of a circular flat plate of metal, upon 
which rests loosely another cireular plate of metal of smaller diameter than 
the other plate; this smaller plate is formed with a fillet about its upper edge 
to serve as a shoulder for the eng i dies to be forced against, and thereby 
to bring the segmental dies close together, so as to form them into an entire 
circular die or mould ; these segmental dies are each connected by a screw to 
the bottom plate of the mould, the heads of the said screws, each taking into 
an oblique slot or groove formed in the said plate; grooves or slots are also 
formed in the filleted plate above mentioned, radiating from the centre there- 
of, and into each of these radial slots a pin takes.— Not proceeded with, 

938. G. Daws, Penge, *‘ Opening and closing gates."— Dated 30th September, 
1848, 

This invention relates to patent, No. 369, dated February 9th, 1°67. One of 
the posts of the gates to which the power is applied carries a pulley, as 
described in the specification of the patent before referred to. A chain or 
wire rope passes round the pulley, one end of which is led over another pulley 
with a weight attached; the other end of the chain goes to one arm of a bell 
crank lever, the other arm of which has a chain or wire rope attached, leading 
to acrank on the other side of the line of rails. A stud, by preference 
T-headed, is fitted to each of these bell cranks, and takes into a slot or slotted 
link, united to rods extending along the line of rails. One of the rods or series 
of rods extends along the line for, say, a quarter of a mile, where it is united 
or joined to a notched plate, resting on a suitable bed, and on which, at cer- 
tain times, it is free to slide. A chain is connected to the other end of this 
plate, passing over a quadrant lever 
2990. H. Jewrrr, Kentish Town, ‘* New game, “ silver chimes.”"—A communica- 

tion,— Dated 30th September, 1868. 

This invention rejates to means and apparatus for playing a new game cal'ed 
“silver chimes,” and consists in placing rings, hoops, or gateways having 
swinging targets and bells attached thereto around a central flagstaff on a lawn 
or (for an indoor game) on a table or board provided for the purpose. Any 
convenient number of players in turn strike or propel balls, which may be 
painted or stained with various colours, from concave wedges driven into the 
lawn, or from the surface of the said board or lawn by mallets or maces, 
which may be also painted or stained. The said balls are struck, when 
required, in the direction of, and so that they may pass through the rings, 
which have targets upon them furnished with a bel! or bells, caused to ring by 
the ball striking such targets or discs. Suitable mottoes, sentences, or devices 
are also attached thereto or inscribed thereon The flag or banner (also 
having a suitable motto or device thereon) is placed at any convenient part of 
the board, table, lawn, or other place where the game is employed. 

3005. T. Fisuen, Little Ilford, “ Supporting rollers for blinds.”—Dated 1st 
October, 1»68. 

This invention consists chiefly in the peculiar construction of a device, 
which is used instead of the ordinary pulleys and blanks for carrying the 
pivots of the rollers The device is constructed with a centre pin or pivot on 
one side, which is fitted to turn in a suitable bracket or bearing of any con- 
venient form. The other side of the said device is provided with a socket to 
receive the end of the roller, the centre of the socket being made eecentric to 
the centre pin or pivot. If desired, instead of the socket, the pulley may be 
provided with other means for holding the roller ecventrically to the pivet.— 


Not proceeded with. 
2923. J. Lampenr, Norwich, ‘‘ Raising water.”— Dated 30th September, 1868. 

At the top of the suction pipe is fixed a valve opening into a space or 
chamber between this valve and another above it, fixed in the top of a 
hollow air-tight plunger, forming a cylindrical air-tight chamber, closed at 
top and bottom, and encircling the suction pipe, but of such diameter as to 
Jeave a space for water between the outer surface of the said chamber and the 
interior of the outer cylinder or pump barrel. 

2997. W. E. Newrow, Caancery-lane, “ Scissors sharpener.""—A commnnica- 
tion.—Dated 30th September, 1868. 

This invention consists in a bevel-edged circular file, combined and 
arranged with a circular guide-piece, so that on the sharpener being held 
firmly by the forefinger and thumb of one hand, applied to the edges of a 
hole made through its centre, or other convenient manner, the blades of the 
scissors may successively be sharpened by drawing their bevelled sides 
across the cutting surfaces of the file, while the guide-piece serves to guide 
the flat side of the blade and restrain the latter from slipping off the sharpener. 
2998. J. H. Jonnson, Lincoln’s-inn-fields, London, “ Manufacture of while 

lead."—A communica'ion.— Dated 30th September. 1868, 

This invention consists. First, in subjecting metallic lead to the action of 
carbonic acid gas in a close chamber, and then to a spray of dilute acetic 
acid, the gas being at such a temperature thata degree of heat is 
maintained within the chambet without the use of heating apparatus. The 
metallic lead, during its process of conversion into a carbonate, is subjected 
to solutions of chloride of soda and carbonate of soda while in the same 
chamber, which is lined with slate, glass, or other material capable of 
resisting the action of the acids ; Sec’ , in the application of the above 
peeremeat, in whole or in part, to the Dutch process of manufacturing 
white lead, by injecting into the spaces within the beds occupied by the pots 

car’ acid gas; Thirdly, in producing from the Waste products of 
combustion a pure carbonic acid gas. 











2999. G. A. F. BE. Daunymr.e, Logie, Elphinstone, N.B., “ Cupping horses, 
dc." —Dated 30th September, 1868. 
This invention consists of a revolving knife or knives, which may be eir- 
cular or in the form cf segments of a circle. The knife or knives is or are 
in a metal case, the edges of which are formed at the front or cutting 
side into teeth or fingers, These teeth or fingers are blunt at the point, but 
the inside edges are sharpened towards the inside of the case, so that when 
the instrument is pushed forward by the operator, who holds the machine by 
a handle, the hair or wool is divided by the teeth and cut by the circular or 
segmental knife or knives, which revolve on an axis, fitted with a driving 
pulley, actuated by a cord or band, which passes through the handle of the 
apparatus. — Not with, 
3000 O. W. Powzns, Regent-sireet, “‘ Sewing machines.”—Dated 30th Sep- 
» . 

A case or box containing the necessary machinery for producing the 
auxiliary power is fitted beneath the table ; ani on the ordinary main shaft, 
which carries the fly-wheel, there is provided a clutch, which slides on such 
shaft, and revolves therewith. A pinion mounted on the main shaft gears 
into one of the wheels inside the case, such pinion being loose on the shaft 
except when in contact with the clutch The clutch is worked by any 
ordinary clutch lever, which works on a centre in the side or end of the case. 
This lever also has an arm, which arrests the transmission of auxiliary power 
when the clutch is moved away from the pinion. The auxiliary power may 
consist of a drum or barrel containing a spring, in combination with which 
aratchet and stop gear, to prevent the spring from being overwound.—Wot 
proceeded with. 


3008. J. D. Scatuy, Burton-on-Trent, “ Filling casks."—Dated ist October, 
1868. 

This invention consists of a bung or fitting into the bunghole of the 
cask, and having a flange or lugs upon it to facilitate its insertion into the 
cask and its withdrawal therefrom This bung or stopper las two tubes pass- 
ing through it. The beer or liquid is admitted to the cask through the larger 
of these tubes, and the other serves for the escape of the air from the cask. 
By meansof a fiexible pipe of sufficient length to allow the apparatus to be 
readily fixed in the cask and removed therefrom, the larger tube is connected 
with acock, by which the beer is withdrawn from the supply tank or vessel 
from which the casks are to be filled. The air pipe also, by a flexible con- 
nection, is coupled with a stand pipe fixed to the outside of the tank or vessel 
and rising above the level of the liquid therein. The apparatus being fixed 
in the cask, and the bung or stopper fitting the bunghole air-tight, the cock 
is turned on, so that the beer or liquid may pass from the filling tank or 
vesse] down the larger tube into the cask, and this it does so long as the air 
can escape from the cask up the air tube, but as soon as the end of the air 
tube is covered by the liquid in the cask the flow is stopped. 

3009. J. T. G. Kromscuraper, Camden Town, *‘ Generating inflammable 
gas.” —Dated lat October, 1863. ‘ 

Clockwork is employed to give motion to an air-forcing apparatus, which 
forces atmospheric air into a chamber forming part of the same apparatus 
containing a volatile hydrocarbon oil. The apparatus is so arranged that an 
extensive surface of the volatile oil is exposed to the air. The air is led from 
the chamber by a flexible pipe or otherwise to the burner or burners at which 
it is to be burnt, and by a stop-cock the size of the flame is actuated, The 
clockwork is actuated by means of a spring which operates through a fusee so 
as to maintain a uniform action as the tension of the spring varies 
3010, J. Murray andO. Haruine, Keighley, ‘‘ Consuming smoke” —Dated 

Ist October, 18634. 

This invention consists in the application and use of a fan placed in any 
convenient part of, or in connection with, the flue leading from the boiler or 
furnace to the chimney, so that it will produce a draught to draw away the 
smoke and gases therefrom, and force the same through or into water supplied 
to a tank or vessel placed in the botrom of the chimney or flue. One or more 
jets of steam are inserted into the flue or pipe leading from the furnace to the 
fan, and from the fan to the water tank.—Yot proceeded with, 





BIRMINGHAM AT WORK 
(From our own Correspondent. ) 


ARTIFICIAL eyes are manufactured at Birmingham in almost 
incredible numbers, and the trade certainly takes rank among the 
curiosities of local industry. Mr, Charles Pache, of Lower Hurst- 
street, is perhaps the most extensive producer. Glass eyes for 
dolls, dummies, wax-work figures, stuffed birds and beasts, con- 
stitute the principal branches of the trade as regards the extent 
of production, but by far the most delicate and interesting feature 
is the manufacture ofartificial human eyes. This latter branch is 
of comparatively recent date in Birmingham; being, if we mistake 
not, introduced since the Exhibition of 1851. Mr. Pache set him- 
self the task of equalling the artificial eyes of French manufacture, 
and he has, after numerous experiments, amply succeeded in 
enterprise. Not only are the eyes made in Birmingham better, but 
they are considerably cheaper than those of French manufacture, 
The ordinary glass eyes for stuffed animals is a comparatively old 
department of local handicraft. Mr. Timmins states that the pro- 
cesses of eye-making are sy simple, though in some instances 
requiring great manipulative skill. The workman is provided with 
a number of thin glass rods of the colours required. Heating the 
end of one of them by means of a blowpipe he gathers from it 
sufficient for his purpose on the end of a wire. The first gather- 
ing is generally of white or colourless glass to form the white of 
the eye. He then takes the rod required to form the iris, and 
gathers from it on to the white; and lastly a little spot from a 
black rod is added to form the pupil. During the process, the 
gathering on the end of the wire isrotated in the flame of the blow- 
pipe and occasionally pressed against a smooth surface to obtain 
perfect evenness of outline. In spite of the skill required for the 
manufacture, and a considerable demand for the article, glass eyes 
are now greatly reduced and the wages of the workpeople (who are 
few in number) are comparatively low. 

Muntz’s yellow metal is well known in connection with the pro- 
duets of Birmingham. It is chiefly made up into sheathing, bolts, 
nails, and wire for shipbuilding purposes, The late Mr. Muntz was 
not, as is commonly supposed, the original inventor of the compo- 
site metal which bears his name. As long ago as the year 1779 
Mr. James Keir patented a metal ‘‘capable of being forged or 
wrought when red hot or cold, and more fit for making bolts, nails, 
and sheathing for sbips than any other metals previously applied 
for the purpose.” According to Mr. Aitken, the component parts 
of Mr. Keir’s metal were 100 parts of copper, 75 parts of zinc, and 
10 parts of iron, The copper and iron were first melted and mixed 
with charcoal and pounded glass, and the zinc then added. In 
1800 a Mr. William Collins obtained a patent which claimed three 
alloys of metals for ship sheathing, i.¢., red, yellow, and white, 
the yellow, consisting of 100 ty of copper and 80 parts of ~—_ 

roducing a metal which could be rolled at a low red heat. It wil 
be seen by comparison that the mixture of Muntz’'s sheathing is a 
wide one, varying from 50 up to 63 per cent. of best selected copper, 
with 50 down to 37 per cent. of zinc. Keir's sheathing me 
mixture, if divided by half, wy 50 copper, 374 zinc, and 5 iron; 
and Collins’s, 50 copper, and 40 zinc. The merits of Mr. Muntz 
are therefore reducible to the resuscitation of a dead process or 
mixture only. : P 

The production of sheathing, ship bolts, nails, and wire, made of 
Muntz’s metal, amounts to 11,000 tons per annum in Birmingham 
-~ 4 value cong estimated = es The —_ 4 yellow 
me when tough cake 286 per ton, is as follows :— 
Sheathing and bolts 84d. per Ib., nails 10}4. per 1b.; but, as all nc- 

uainted with the'metal trade well know, the quotations are always 

uctuating. A large proportion of the yellow metal, made at the 
French Walls, Smethwick (Muntz’s Metal Company, Limited), is 
sent tothe East Indies. A well informed writer on the subject 
well observes that a considerable amount of this metal must be con- 
sumed in making brass-cups, which are used in India as souvenirs 
of departed friends, The funeral of every Hindoo, we are told, 
inéréases the consumption of brass according to his station, the 
relatives of the deceased giving a brass cup toevery Brahmin present 
at the funeral, so that various numbers of cups, from five up to 
1000, and sometimes the last number multiplied by ten, are distri- 
buted on such occasions according to the rank and standing of the 
departed. The metal rolling trade gives employment to some 400 
workpeople in Birmingham, who for the most part realise good 

Th ‘condition of industry in Birmingham just now is very far 

* ati and the of trade during the new 
uarter are not very encouraging. The me ches are espe- 
dally dull, and the wire mills continue only in operation. 
The electro-platers and edge-tool makers complain very much of 








PS 


aS Sat 


swore ee = 
ee 


a A mS SY NOE ROTC 


a ee mete 


300 


THE ENGINEER 





Apri 23, 1869. 











the lack of shipping orders. The manufacturers of military small- 
arms are very short of and Government:contract work 
erally has been considerably reduced since the accession of Mr. 
Gladstone to power. Some excitement has been caused here by 
the disclosure of a systematic forgery of the Birmingham assay 
marks, by Charles and Alfred Warren, two local jewellers, The 
accused, who had been in business for some years, have been 
sentenced by the magistrates to eighteen months’ imprisonment. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


( From our own Correspondent. ) 

ORDERS AT THE TRONWORKS: Few New: Boiler Plates: : 
Strins and Hoops: Bars, Common and Best : Girder and Bridge 
Plates: Chain Iron -STEEL AND STEEL [RON: Quiet Trade— 
Tue Markets: Home, Australia, the States, Canada— LaRGE 
QUANTITIES OF MATERIALS WAITING ORDERS — FAILURES: 
Hirms Named : No Panic—Crevit SounD—Pie [Ron : Demand : 
Prices—HARDWARE BrancuHeEs: Trades and Localitues Specified, 

Tue iron trade is passing through the dull period which usually 
succeeds the quarterly meetings, when prices have remained 
unaltered. Very little addition was made by the quarter-day 
transactions to the list of orders previously on hand at the finished 
ironworks. But in the existing quiet condition of affairs every 
grade of improvement is felt with unusual force. 

Perhaps there are no mills in which the alteration for the better 
is more perceptible now than a fortnight ago than certain of the 
plate mi’ Good boiler plates at a moderate price have long been 
obtained from South Staffordshire, and they are still to be had 
here at prices which some buyers regard with more favour, quality 
for quality, than those which they have to give for the famed 
plates of Yorkshire. 

Sheets are in most demand at the establishments where first 
qualities are rolled, and where, in consequence, the prices more 
nearly approach list than at some other works. Still, even at 
those establishments, the sheet mills are doing scarcely 75 per cent. 
of their capability. 

Strips and hoops are in quiet demand, and the same remark 
applies to bars of the qualities in which this district has most 
competitors, 

In bars of the higher class there is a much better proportionate 
inquiry, and at prices which maintain a corresponding relative 
position. Two firms, whose brands have a great and wide smithy 
repute, are getting close upon the Association prices. In common 
bars, however, the rates are very low. 

There is likewise a somewhat improved business being done in 
girder and bridge plates and corresponding angles. Small and 
cheap tank plates are in nearly average request at prices which 
would lead to the inference that to enable iron to we A pr nee 
holes for rivets the makers must either be able to get good pigs at 





have so reduced stocks that the slightest further improvement in 
the deman:i will tend to an advance in prices. The spring orders 
from the Continent are now and as there is every pro- 
Seema . peed tg gro tertained Tim Ties being 
coun are en su) ing 

req! for carrying out the works, Advices from idleness are 
favourable as to a large demand for rails for the Victorian railway, 
and it is expected that business with Australia will be 
considerably extended. During the past week several large vessels and 
steamers have been laden with rails for the United States and Russian 
markets, and something like activity will be witnessed at the local 
ports in the shipment of rails Gaping the summer months. Supplies 
are also about to be forwarded to Peru, where the opening up of 
the railway system has just commenced ; and, as extensive opera- 
tions are to be carried ovt in that country, a large amount of 
business is expected to be transacted with south-west coast of 
America before the close of the present year. Inquiries from 
India are more numerous than t have been for many weeks 
past, and an increase in the demand is looked forward to in the 
early part of the present quarter. The large amount of business 
now being transacted with the United States is not expected to be 
interfered with by the rejection of the Alabama a by the 
American Senate, it being. presumed that the matter will now be 
the mt, and that no further steps 


allowed to stand over for 

will be taken to come to a settlement of*those claims. There is a 
tolerably good demand for bars, chiefly for the continental markets. 
Pigs of the best command a better at firmer prices. 

Tinplate makers have sufficient orders on their books to keep 
their mills regularly going, and the recent improvement in prices 
is maintained. 

Steam coal commands a slow sale, the consumption of the 
foreign markets not being equal to the average. There is a mode- 
rate demand for house qualities. 

Mr. W. Roberts, who nearly since the formation of the company, 
has been secretary of the Brecon and Merthyr Tydvil Junction 
Railway, has resigned his position in order to accept a more valu- 
able appointment in connection with an insurance company at 
Liverpool, Mr. W. Thompson succeeds him in the secretaryship 
of the Brecon and Merthyr. 

It has been definitely arranged to erect new charcoal bar works 
at Pontypool-road. It was originally intended to have the works 
near Cwmbran, but unexpected difficulties which were met with, 
led to the determination to select Pontypool-road. The new esta- 
blishment will give employment to a good number of hands, and 
will relieve to some extent the severe depression which has for a 
long time prevailed in the neighbourhood, owing to the greatly 
reduced operations at the Pontypool ironworks. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 
LIVERPOOL: Arrival of the Chairman of an American Telegraph 





a much less price than formerly, or else that they are pting 
smaller profits than was once customary. 

Chain iron is selling better, owing at once to a fair demand at 
the chainmakers, and to the Welsh houses being very firm in their 
quotations, consequent upon the pressure they are experiencing 
for railway iron. 

Steel and steel-iron is slow of sale at remunerative rates, both 
for home and for foreign use. 

As to the markets, nothing cheering is to be reported. Advices 
to hand during the week are to the effect that, as well in Australia 
as in the States and in Canada, there are heavy stocks—sufiicient 
in some cases, if the trade should not improve, to carry customers 
through the ensuing season. be gd the Canadian, and much of 
the States’ season demand, is likely to be late this year. Now that 
the northern ports are opening, the Baltic demand is looked for 
afresh. But in this department of the foreign trade the makers here 
are feeling the petition of the Cleveland district. Nevertheless, 
a eam to coinplete the orders with rapidity, so soon as they 
8 





have been expressed, are observed on every hand. Fear ng 7 


stocks of puddled iron, and otherwise partially wrought ma 

than are here and there found, were never before seen at the same 
establishments. At such oy it is not therefore now uncommon 
to learn that the forges have not been started till Wednesday 
morning or evening. 

The difficulty of se orders at a profit is resulting, as was 
to have been — in all weak cases. 

The British Tube Company of Birmingham have sent out 
circulars calling a meeting of their creditors for yesterday (Thurs- 
day) in that town. 

Messrs. Somers and Son, of the Hales Owen Works, who also 
use finished iron, called their creditors together on Tuesday at 
Brierley Hill, and offered 7s, 6d. in the pound, which the meeting 


accepted. 

Messrs. Smith and Son, of the Toll End Ironworks, who have 
only recently started, are unable at present to meet the demands 
of the creditors generally. A representative of the present pro- 
prietor of the works, who is a brother of one of the tenants, is in 
possession to secure the payment of the rent now due. 

4s arule, however, the district is remarkably sound, and there 
is an absence of any uncomfortable foreboding. Compared with 
Manchester and Liverpool, Birmingham and South Staffordshire is 
just now cutting-up well. The houses were perhaps never in a 
sounder financial condition. 

Pigs are unaltered. The Cleveland and Barrow and similar 
widely-used qualities maintain their quotations; but the makes of 
this district are generally easy in price. 

The hardware branches in Birmingham and the Black Country 
remain quiet, but slightly improving in most of the branches, 
There is, however, a sad lack of work in all branches of the 
trade, with considerable suffering amongst the artisans. The 
machinists who are best known for the excellence of their goods 
are doing as fair a business as can well be expected in the present 
condition of trade generally. Birmingham firms are exporting in 
certain instances to an encouraging extent. Fencing for agricul- 
tural purposes is in average season demand at established houses. 
Heavy foundry orders remain scarce, but some of the lighter kinds 
are doing remarkably well. Edge tools, where prices are not strong, 
are experiencing a fair sale. the railway fi and railway 
rolling stock bouses are well to do, and are av ing even a 
brisker time as the season advances, alike for home and for foreign 


es. 

The chain and anchor trades are unusually busy. At one house 
in the district the orders on the books will last for several — 
and further orders for considerable quantities are coming to 


with satisfactory ty. 

In the shovel e there is about the usual amount of activi 
at this time of the year; but the from the vice and an 
departments are less satisfactory.  nailers have only little 
to do; and the lockmakers are busy in only exceptional cases, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tne Inon Trape: Hi Prospects of the Rail Department : 
Stocks Reduced : Rahely: Batotoion ~4 the Continent: Favour- 
able Australian Advices: Shipments to the United States and 
Russia: Supplies for South America: Indian yo ey The 
Alabama Claims : Good Demand for Bars: Pigs Selling Better— 
TINPLATES—STEAM AND House Coa TRADES—THE SECRETARY- 
SHIP OF THE BRECON AND MertTHyR RarLway CoMPANY—NEW 
CHARCOAL Bak WORKS AT PONTYPOOL-ROAD. 

QutrTwEss characterises the iron trade at the present time, but 

rails continue firm, and the prospects of this important branch of 

the trade are if anything more cheering than they have been 
during the present year. The large shipments already effected 


Company—CLYDE SHIPBUILDING—HAaLIFax NEW NoRTH BRIDGE 
— “ARBITRATION AND OONCILIATION” IN THE NORTH OF 
ENGLAND IRON TRADE—STATE OF TRADE: South Yorkshire: 
Sheffield —NontTH-EasterRn District: Zhe Improvement of the 
Tyne : Shipbuilding Industry : The Cleveland Iron Trade, &c.— 
** ARBITRATION AND CONCILIATION ” AT SHEFFIELD. 
AmonG the passengers who arrived at Liverpool on Saturday by 
the Scotia was General W. J. Smith, who, during the American Civil 
War, was one of the most prominent officers on the northern side. 
When the war terminated, General Smith became president of the 
International Ocean Telegraph Company, whose lines extend 
through Florida to Havana. General Smith’s object in visiting 
Great Britain is to arrange with Sir Charles Bright and the British 
and various Colonial Governments for laying down a series of sub- 
marine cables from Cuba to Porto Rico, St. Thomas, Martinique, 
and Barbadoes, and thence to South America, vid Demerara. All 
things favouring, the line will be ready for working early next 


ear. 

The principal launch on the Clyde this week has been that of the 
Silesia, built by Messrs. Caird and Co. for one of the German 
steam shipping companies. 

The foundation stone of the “‘new north bridge” has been laid 
at Halifax. The bridge will be a light iron one of two spans rest- 
ing upon a centre pier. The new bri has been designed in the 
decorated Gothic style; the elevation shows two flat elliptical 
arches of 160ft. span, with a rise of only 16ft. The total weight of 
the cast ironwork will be 1200 tons, and of the wrought ironwork 
150 tons. Mr. Fraser, who has designed the bridge, has selected 
iron made by the Yorkshire Iron and Coal Company to be used in 
the ironwork, which is being constructed by Messrs, Joseph Cliff 
and Co., of Bradford. Mr. A. Neill, of Bradford, has undertaken 
the construction of the bridge and of Bridge-lane diversion, ren- 
dered necessary by the increased width of the approaches, for the 
sum of £21,000. 

Ata recent meeting of the Board of Arbitration and Concilia- 
tion for the north of England iron trade, the wages question was 
referred to Mr. Rupert Kettle, and he was requested to arbitrate 
in the matter. Mr. Kettle has accepted the position of arbitrator. 
and Friday and Saturday, April 30th and May Ist, have been fix 
for the arbitration, when a full meeting of the board will beheld, 
and the views of each side will be fully laid before the arbitrator. 

The ironworks in South Yorkshire continue fairly employed, 
there being a tolerably good demand for rails, principally for home 
lines. Plates, hoops, and sheets continue in fair request, and there 


ties ¢ eee ; ™ although Dah te 
continue em’ 
of pig thus effected » sheathed’ the meacheeed eee 
trad lays no material improvement. There are sufficient 
orders on to keep the rail mills at work for some time, but 
fresh orders arrive but slowly. 

A board of arbitration and conciliation has been established in 
the Sheffield file trade. 





PRICES CURREN OF METALS AND OILS. 





















18e8. 
| CopPpER—British—cake and tile,| £ 8. d. £8. dj % a@ £84 
Per tOM ......cececaeeee| 77 0 0.. 78 0 0178 O 0..82 0 9 
Best selected ....sessse002 | 79 0 0., 80 0 82 0 0,. 84 6 0 
Bheet ....00 cevescccececses| 80 0 0.. BL O 83 0 0.. 87 2 0 
eoccccccceccesooccss | OS 8 6.. 0 @ 87 0 0.. 89 0 0 
6 0.. 33 0 8119 0.. 831) 0 
00. 00 00. 006 
0 0.. 73:10 7610 0.. 77 0 0 
© 0..77 0 79 0 0,..80 00 
06% 0 7 007 @ 07% 

12 4 cash, 212 6 cash 
10 0.. 612 65 %. 615 0 
00... 00 5 7 6.. 510 0 
8Q.. 77 700.760 
00... 62 515 0.. 0 0 0 
56 0.. 00 950. 0006 
$°6.. 89 85 0., 000 
10 0.. 715 7560.. 00 0 
0 0., 10 10 0 50.090 
00..19 2 1817 6., 19 2 6 
15 0.. 20 17 21 7 6.. 21:10 0 
10 0.. 19 i6 1910 0.. 1915 0 
20 0 0.. 20 5 50. 000 
22 5 0... 22:15 2210 @.. 23 0 0 
2015 0.. 0 0 7100.00 0 
27 0 0.. 29 0 2700.00 0 
27 0 0.. 30 0 % 0 0..28 9 0 
Litharge, W.B. .cccocsssses| 244 0 0.. 0 0 410 0.. 0 0 0 
QUICKSILVER, per bot. ........| 617 0.. 618 617 0... 000 
SPELTER, Silesian, per ton 20 12 6.. 2015 20 5 0..20 7 6 
English V & 8... 20 7 6.. 20.10 2) 0 0.2) 5 0 
ZINO, ditto sheet ... 26 0 0.. 2610 2610 0.. 271) 0 
8 faggot 000... 00 000.000 
Reg. ccccsccccsevesecs 15 00... 00 15 5 0.. 1510 O 
TIN, per cwt.... 000. 00 416 0. 00 0 
Straits, fine—cash ..........| 612 0.. 6 13 413 0. 00 0 
arrival 000. 00 413 0.. 41310 
blocks 610 0.. 0 0 418 0.. 000 
. 611 0... 0 0 419 0. 00 0 
in coccccee| 616 O.. 0 O 610.000 

INPLATES, per bx of 

oo 13 6.17 18 0. 14 0 
19 6. 118 19 0.. 110 0 
111 0. 114 18 0. 110 0 
117 0.. 2 0 114 0... 116 6 
017 6.. 0186 018 6.. 019 0 
014 6... 016 0M 3... 018 0 
3610 0.. 0 0 38 00. 000 
31 0 0.. 32 0 300.000 
104 0 0.2. 0 0 98 0 0..100 0 0 
40 00.. 0 0 300. 000 
39 00.00 35 0 (0.. 00 
37 0 0... 0 0 400.000 
31 0 0.. 32 0 35 00.. 000 
53 0 0.. 0 0 73 00.. 000 
48 0 0.. 49 0 6910 0.. 7010 0 
Palm socccccccccccccesesese| 41 0 0.. 0 0 40 9 0.. 0 0 
seveccccccccsccccces| 30 0 9. 0 0 3310 0.. 00 0 
Rapeseed, English pale ......| 3510 0.. 0 0 37 10 0.. 38 0 0 
cooce 33 0 0. 0 0 35 10 0.. 36 0 0 
3610 0.. 0 0 39 0 0.. 3910 9 
33 0 0.. 0 0 310 0. 0 0 0 
Lard 78 0 0.. 81 0 0} 65 0 0.. 72 0 0 
T eeccccaccccccccesess | 82 0 0.. 38 0 37 0 O%. 000 








PRICES CURRENT OF TIMBER, 
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e ‘. 
€ 54 8) 4 & 4 &|| Porload— £e40/4n4 
+10 10 12 10 | 11 10 12 10)! Yel. pine, per reduced 0. 
+ 815 415] 810 4 15|| Canada, 1st quality 16 10190 17 0 18 10 
~ 85 410] 915 4» Qnd do... 12 013 0) 1i 013 0 
+ 0 © 0 0} O O O O|| Archangel, yellow. 1010 1310, 11 018 0 
- 519 6 0| 5 5 5 15|| St. Petersburgye 1015 121" 10 10 1) 10 
+ 4 5 417] 810 410)| Finland ....... 610 710) 710 810 
-4 5 510] 310 5 0|| Memel .......... 12 018 0} @ 0 0 0 
- 0 0 @ O| O O © O|] Gothenburg, yeL.. 8 0 915) 8 010 0 
~4 0510) 406 0 white 000 0/ 8090 
.210 4 0| 2 5 8 5\| Goffe, yollow...... 9 0101)) 9 01010 
. 310 310 03m Setertame -..... © 0 0 0 9 01010 
-315 3 5 Cnristianisy 
-3 3 eslvoi sos 18%. b; Poy 8 10 10191)) 18 Ou 0 
fg $5158 5 $] tier sc 
00001000 Ol] per of 033 O18) O11 8 
6 0 7 0| S&S O 7 O}| Staves, per standard M. 
St. Peter's 8 0 910] 810 9 0|| Quebec pip....... 70 075 0| 70 075 0 
Deals, per O., 12ft. ee Sane oa 2 O21 0] % 096 0 
whtspruce 12 0 1 13 019 0 tic, crown 4 
sche whterace 13 015 6118 10 18 10 Pipe ows. | 289. 0 24) 0/130 0 155 © 








ScrENcE AND ArT.—A striking instance of the immense value a 
small piece of steel may acquire by the great power of skilled 
mechanical labour is the balance-spring of a watch. From its 
extreme fineness and ——, weigh not more than one ounce, 
and exceed in value £1000. A most interesting little — 
describing the rise and pro; of watchmaking, has been publish 
by J. W. Benson, 25, Old Bond-street and the City Steam Factory, 
58 and 60, Ludgate-hill. The book, which is —— illustrated, 
gives a full description of the various kinds of watches and clocks, 
with their — Mr. Benson (who holds the appointment to the 
Prince of Wales) has also _—— a pamphlet on artistic gold 
fencer, illustrated with the most beautiful designs of bi ets, 





is no falling off in the production of pig. e p r 
of his royalty by Mr. Bessemer is likely to considerably increase 
the production of Bessemer steel in South Yorkshire, and it is 
stated that extra rail mills are about to be put down at the works 
of Messrs. Cammell and Co. (Limited), at Penistone. There has 
been rather more doing in coal in South Yorkshire. To Hull 
and Grimsby there is not very much doing, but shippers are pre- 
ring for their summer trade with the north of Europe. Engine 
‘uel for Lancashire continues in comparatively moderate request. 
A good business is being done in coke for the furnaces in Lincoln- 


shire and Northamptonshire. 

There is not much change to report in the state of Sheffield 
trade. Most of the hea ranches of the industry of the town 
and district are fairly active, and the demand for railway material 
continues good. A little more is doing in edge tools. 

The Irene, a large Norwegian barque, loaded at Pelaw Main the 
other day, although drawing 20ft. 9in. water. So much for the 
improvement of the e. A Dutch East Indiaman has been 
loading steam coal in the Northumberland Dock for Java for the 
Dutch Government. Messrs. Schlesinger, Davis, and Uo. have 
—— a Behe f Li = eee eremted fi = east 

erguson, J of Li and in’ ‘or the t 
Tndian trade. Messrs. C. Mitchell and Co., of Low Walker, have 
launched a paddle-steamer named the Alexander Sveerski, a vessel 
of 400 tons burthen, and 100-horse power, intended to be employed 
in the goods and passenger trade between St. Petersburg and 
Lakes Ladoga and Onega. a a have also launched 


already despatched three vessels this year, viz. steam 
Apollo, of 500 tons burthen and 7 power for the Black 
Sea trade; the screw steamer Hugh Taylor, burthen 





r , earrings, lockets, &c. &c., suitable for wedding, 
birthday, and other presents. These pamphlets are sent post free 
for two stamps each, and they cannot be too strongly recommended 
to those contemplating a purchase, ially to residents in this 
country or abroad, who are thus enabled to select any article 
ta “ig require, and have it forwarded with perfect safety.— 
ADvT. 

Mrininc Prospects AT KEEPER-HILL, CouNTY TIPPERARY.— 
Morgan Morgans, Esq., of Mansion-house, Old Park, Bristol—late 
manager of the Brendon-hill Mines, the most extensive and best- 
worked mines in England— been makiog a tour of inspection 
amongst the Keeper range of Mountains, and has taken specimens 
of the ore found 1 at Ballyhourigan mine, on Lord Bloomfield’s 
property. The working people of the locality anticipate extensive 
employment and good wages, and Mr. Morgans informed your cor- 
respondent that he never was more highly pleased than he was 
with the genuine warm-hearted kindness and civility of the Irish 
peasant on his native soil, and he feels a pleasure in being able to 

ive them a fair day’s wages for a fair day’s labour, if the company 

e represents become tenants -for those mines. Captain Garvay, 
R.N., J.P., is Lord Bloomfield’s agent. Ireland is rich in minerals - 
—copper, silver, lead, and iron. We are glad to see practical 
energetic mining engineers like Mr. Morgans visiting our country, 
and taking back such pleasing reminiscences of our people.— 
Nenagh Guardian. 

TRAIN SIGNALLING.—Mr. Edwards, the patentee of the A BO 
system, requests us to state that he has ascertained since we illus- 
trated his system last week that the railway companies are not 
going to use detectors on account of the expense. The prices 
week include detectors, but if these- 


carriage 

Mr. Edwards at 1s, 6d., and Mr. Edwards states that he —_ 
d to supply any bg A of material at that rate. en 
etectors are not used, Mr. Edwards modifies his arrangements for 
pole the main rope, and signals can be given with cortainty 
through any number of carriages; and if experience should prove 
that detectors must be used, they can be added to the system 
without disarranging anything, at a cost of about 3s. 6d. each. 





at 
A train of ¢; is now fitted up for Captain Tyler,* 
who is imted’ by the Board. of to'go to Brighton and 
inspect the same A 


Trade to g 
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ON THE DETERMINATION OF THE RANGES AND 
REMAINING VELOCITIES OF PROJECTILES. 


Ix an article published in Taz Excinzzr, November 16th, 
1867, we gave a brief hi of the experiments which 
had taken place, and the ting formule, on the resist- 
abe the air to the motion of He gong We showed 
t a shot, in its throu; atm is 
liabie to so many infltencenoter which we fa pct ec 
Se result by calculation was the most 
that could for. We further showed that, although 
the resistance of the air varied as the cube of weg ee oe A 
within certain limits, this was not the case when the w 
range of velocities likely to occur in practice was taken 
into account. The formula representing the resistance as 
the cube of the velocity is well known, and may be ex- 


pressed as follows :— - 
°=TpeVe 
where 


v = the remaining velocity at the horizontal distance x; 
V= pyre beg f 
c¢ =a coefficient depending upon the weight, form, and 
diameter of the projectile. ” . 
The experiments which have taken place in different 
countries up to the present date have assigned various 
values to the constant c. These may be stated as follows, 
W being the weight of the shot in pounds, and 2B its 
diameter in feet :— 
(1). M. Hélie, 1861.—For velocities of elongated shot 
ranging from 1070ft. to 700ft.; mean value of 
ce = 0°000038 — to 0°000031 — 
(2). Captain W. H. Noble, December, 1864, — For 
velocities of elongated shot ranging from 1240ft. to 1080ft. ; 
mean value of al 
b 


e = 0°000061 Ww: 


(3). Professor Bashforth, November, 1865.—For veloci- 
ties of elongated shot ranging from 1140ft. to 1040ft.:— 


we R* 
c= 0°000062 =. 


(4). Professor Bashforth, October, 1866.—For velocities 
of elongated shot ranging from 1500ft. to 1060ft.; mean 
value of 

R: R? 
¢ = 0°000063 W to 0°000060 Ww 

(5). Captain Noble, May, 1867.— For velocities of 
elongated shot ranging from 1500ft. to 600ft.; mean value of 


R? 
e = 0:000063 Ww’ 
between 1500ft. and 1:00ft. 
ec = 0°000035 Re 


WwW ’ 
between 1000ft. and 600ft. 

The change in the coefficient appeared to occur between 
1100 and 1000 feet, and Captain Noble attributed it to the 
relief of pressure which the front of the projectile expe- 
rienced when the velocity became lower that at 
which air will fill a vacuum. 

Professor Haughton, F.T.C.D., subsequently pointed 
out that air could not travel faster than sound—viz., about 
1100 feet, and this explanation will probably be found to 
account for the very rapid fall in resistance which Captain 
Noble’s experiments were the first to indicate. 

The curve of resistance from these experiments gave the 
following approximate values of ¢, viz.:— 


1400ft., c = 0:000063 a 


1350ft., ¢ = 0000063 — ; 
1300ft., ¢ = 0°000063 ae 
1250ft., ¢ = 0:000063 ss ; 
1200ft., ¢ = 0°000063 = ; 
1150ft., ¢ = 0°000063 a 
1100ft., e = 0°000061 wi 
1050ft., ¢ = 0000048 = ; 
1000ft., ¢ = 0-000040 —s ; 


950ft., ¢ = 0000036 af 


900Ft., ¢ = 0:000035 7 


850ft., c = 0000035 B*, 
Ww 


s00ft., ¢ = 0000035 B*, 
WwW , 
750ft., c = 0000035 B*. 
WwW > 
700ft., c = 0°000035 a 


650ft., c = 0°000035 . 
This curve showed that a sufficient approximation to the 
truth could be obtained by considering the resistance of 
the air to elongated projectiles to 


as the cube of the 
velocity, the constant being changed when the velocity 
reached 1100ft. 


Thus we can calculate a table of velocities for any gun, vary- 
ing the distance by fifty feet at a time, and usin the | proper 
coefficient according as the velocity is above or 


feet. experiments on the resistance of the air. 


It is — possible that, at very high velocities, the 


low 1100 | one of the most 


Professor of Mathematics to the advanced class of Artillery 
Officers.* 


This series is decidedly the most comprehensive which 
has ever taken place in this or any other country for 
theoretical and the results have been dealt with 
in a manner which evinces the highest mathematical 
attainments. Mr. Bashforth was the first experimenter 
who gave the true value of the constant c for velocities so 
high as 1500 feet, and’ the curve of resistance deduced from 
his experiments will probably set the question at rest for 
ever. We believe that he is at present preparing a treatise 
on the trajectory which will doubtless Serene a standard 
work on the subject. 

It must not be supposed that we are advancing any new 
formula in the foregoing remarks. The formula is by no 
means new, it has been adopted by the French school for 
spherical projectiles since 1862, and is alluded to in many 
works on the subject, among others in a paper by Colonel 
Thiroux, published in the Journal des Armes Spéciales, 
vol xi., page 137, (1859). 

In 1865, M. Hélie, Professor in the French School of 
Marine, published a work in which he adopted this 
formula, and it has now received the sanction of most 
schools of gunnery. 

The determination of correct coefficients is, however, of 
quite as much importance as the enunciation of a law. If we 
were to work alone with the coefficient given by M. Hélie, 
our results would be worthless in all cases of high velocities 
—the same would occur in all cases of low velocities if we 
only used the coefficient determined by Professor Bash- 
forth in 1866. Captain Noble’s experiments, however, 
have shown a remarkable break in the law, viz, at 
about 1100 feet, and that we should vary the coefficient 
accordingly. 

The ranges of projectiles naturally depend upon the 
resistance which they experience in their through 
the air; and in framing formule for the calculation of these 
ranges, &c., M. Hélie very judiciously deduced his constants 
from the mean of a large number of observed ranges, and 
thus, in a t measure, eliminated whatever errors might 
be due to influences which were not capable of being taken 
into account had he rested alone on the results obtained 
from velocity experiments. 

The formule which we propose to adopt for the solution 
of problems on the trajectory bear a close resemblance to 
those given by M. Hélie; they have, however, been 
modified in some important points, and the constants 
determined from the results of many practical experiments. 
All formule for ascertaining the ranges and velocities 
of projectiles are, at best, empirical ; it is, however, 
desivable to use one which will give results as near as 
possible to the truth, and, at the same time, admit of the 
problem being worked out with moderate ease. 

It is not proposed in this brief paper to enter into the 


elongated projectiles, we may consider that the limit | stant for the usual service forms of elongated rifled pro- 


jectiles, and to equal 


(6). The constant for spherical projectiles was determined 0°000063* 
by in Noble from apne April, 1868, and | and 
found to ximately, 0000081 #*, too sad 
be, appro y,0 WwW For spherical projectiles 5 will equal 
rs series See o> snes of vo hae to 0°000081. 
motion spherical an jectiles were : . 
ied out in 18678 by the Rev. a orth, B.D., the Let us now take the following example :— 


Example 1.—The 9-in. muzzle-loading rifled gun of 
twelve tons is fired with an elongated projectile of 250 Ib. 
weight and 8'92in. diameter, the charge being 43 Ib., and 
initial velocity 1340ft. What will be the remaining velo- 
city at 330 yards? Here we have given— 


V = 1340ft. ; 
x = 990ft.; 
R= 4-46in, = 0°37166ft. ; 
W = 250Ib.; 
and we find 
- = 0°13813ft. ; 
2 
w> 0°0005525 ; 


e = 0°000063 x 0°0005525 
= 0°00000003481 ; 
the equation will then be 
rat 1340 
~ 1 + 000000003481 x 1340 x 990 
1340 
~~ 704618" 
= 1280°8ft.— Answer. 

The answer is, therefore, that the remaining velocity at 
330 yards is 1280°8ft. 

Example 2.—The 9in. muzzle-loading smooth-bore gu” 
of six tons and a-half is fired with a spherical shot of 96 Ib. 
weight and 8°92in. diameter, the charge being 25 Ib., and 
initial velocity 1700ft. What will be the remaining velo- 
city at 500 yards. Here we have given— 





V = 1700ft. 

x = 1500ft. 

R= 4 46in. 
Rt = 0°13813ft. 
W = 96)b. 
R* — 0.0014389; 
Ww — , 


e = 0°000081 x 0°0014389 

= 0°00000011655; 
the equation will then be 

a 1700 
°= T+ 000000011655 x 1700 x 1500 

1700 
12972 

= 1310 5ft.—Answer. 


Il 


To Determine the Range of the Projectile at a Given 
Elevation. 
The following formula will be found to give very close 
results, as may be seen from the numerous examples which 
are given further on :— 


1 a 2V* sin. 2¢ 
i= [4 SAV 
sxvi(./ a 9 ons) 





reasons and the mathematical considerations upon which 
the formule rest; it is sufficient to state that they are 
founded upon the results of many experimental trials, and 
the numerous set of examples which are given, and in 
which the calculated and observed results are placed side 
by side, will, it is hoped, prove their correctness. 
We pro to give examples of the calculation necessary 
to determine the following gunnery problems :— 
(1.) To determine the remaining velocity at any distance, 
ing that the projectile moves in a horizontal line,t 
(2.) To determine the range of the projectile at a given 
elevation. 
. (3.) To determine the elevation due to a given range. 
(4.) To determine the angle of descent at any point in 
the trajectory. 
(5.) To determine the distance from the muzzle corre- 
sponding to the highest point of the trajectory. 
NS To determine the time of flight due to any range. 
(7.) To determine the total energy and energy per inch 
of shot’s circumference at any range. 
(8.) Given the elevation and initial velocity of any 
shot, to determine the height of the trajectory at any given 
distance. 
(9.) Given the deflections, ranges, &c., of a rifled gun at 
a known elevation, to determine the angle at which the 
tangent scale should be inclined to allow for the constant 
deflection, 


To Determine the Remaining Velocity. 


Assuming that the resistance of the air varies as the 
cube of the velocity, the remaining velocity at the hori- 
zontal distance x will be found from the formula 
ee. 4 
°° teva’ 
where 
v = remaining velocity in feet. 
V = initial velocity in feet. 
x = distance in feet. 
ai 
c —_— Ww . 
R = radius of projectile in feet. 
W = weight of —— in pounds, 
b =a coefficient depending on the form of the shot 
and velocity of projectile. 
For all practical purposes we may suppose 6 to be con- 
* In our previous article we alluded to the ingenious ag which 


Was not only devised, but constructed by Mr. Bashforth. This ment is 
forms of chronograph we have seen, is decidedly 





perfect 
superior to that invented by Captain Schultz, and is particularly adapted to 


in which 
X = horizontal range in feet; 
V = initial velocity in feet; 
g = force of gravity (32°1908); 
¢ = angle of elevation; 
c 
A=z y 
in which 
V = initial velocity. 
z= coefficient depending on the velocity; 
Re 
c= 6... ; 
6 = coefficient depending on the form of the pro- 
jectile; 
R= radius of projectile in feet; 
W = weight of projectile in pounds. 

For most elongated service forms the value of 5 will be 
practically constant, and will equal 0°00181. 

For spherical projectiles it has been found advisable and 
convenient to double this, so that the value of will be 
000362 ; or 

6 = 0°00181 for elongated projectiles ; 
6 = 0°00362 for spherical projectiles. 

With regard to z for elongated projectiles, it is approxi- 

mately as follows :— 
z= 0°025 from the highest velocity to 1200ft. 
z= 0°020 after 1200ft. 

With spherical projectiles the value of z is 

V = 1900 to 1700 20024 
V = 1700 to 1600 z= 0°022 
V = 1600 to 1400 z= 0°020 
V = 1400 to 1000 z=0°018. 

In the following examples we shall perform the neces- 

sary arithmetical work by the aid of logarithms. 


Exam 3.—The 12in. muzzle-loading rifled gun of 
23 tons is fired with a charge of 761b. of Pellet powder, 
initial velocity being 1180ft., and Palliser shell of 600 Ib. 
weight, and 11-92in. diameter. The elevation being 5° 8, 


what is the range ? 
Here we have 
g = 32°1908; 
V = 1180ft.; 
W = 600 lb.; 


R = 596in. = 0°49667ft.; 
R? = 0°24669ft. ; 


b= 0°00181; 

z= 002 

g= 5° 8’; 
2¢= 10°16; 





+ We hope shortly to be in a position to give a method by which the 
dune due to the curve of the trajectory can be taken into account. 





value of the coefficient may likewise alter, but as velocities 
higher than 1450 feet are rarely met with when firi 





This can only be done by tables, as the formula is much too complicated for 
firing practical use otherwise, 


* For velocities from 1500ft. to 1100ft. 
+ For velocities from 1000ft, to 600ft. The mean value of b between 1100ft. 





and 1000ft, will be 0 
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R? 


c= 5b Ww? 
0" 
= oroo1s1 “F600 
= 000000074416; 
nie Cie 
Az=s y 


log. = 230103 
log.e= 7°87167 





8'17270 
log. V = 3:07188 





log. ¢ = = 1110082 = log. A. 


We can now proceed with the equation:— 
log. V= 3°07188 
2 


log. V? = 6°14876 
log. 2= 0°30103 


log. 2. V* = 6:44479 
log. A = 11°10082 





log. 2A V*= 554561 


ae 

log. ye 445439 
log. 2.V* = 6'44479 

log. 2A V? = 554561 
log. 2A V2? 2V2= 1:99040 
log.g = 1°50773 

log. 2 AV? 2¥? — 048967 

g * 

log. sin. 2 y = 1°25098 

9g 2. 9 " Ke 

log. 2A V# ee —£—= 173365 


2Ave2V* sin. 29 — 9.54156 


14 2AV2 2V*8in. 26 — y54156 
g 
log. 1°54194 = 0°18796 
log. ” 4 14+2AV2 2V*8iD. 2 9 — p.og39g 
g 
wi +2AVe 2V* sin. 2% _ 1.9416 
g 
nat. cos. 5° 8’ = 0°9960 
Vf +2AV? a V* sin. 36 —co0s.p= 0'2456 
g 


log. 0°2456 = 1'39023 











1 ‘i 
10g, ae, = 4° 
08. says = 445439 
log. X = 384462 
X = 6992ft. 


= 2331 yards.— Answer. 

On the 29th of April, 1868, ten rounds were fired from 
this gun at the above elevation. Of this number the 
Maximum range was 2425 yards, the minimum 2222 yards, 
and the mean of the ten 2360 yards. The above calcula- 
tion is, therefore, not far wrong. 

Example 4.—The 8in, muzzle-loading rifled gan of nine 
tons is fired with a charge of 201]b. rifle L.G. powder, 
initial velocity being 1165ft., and common shell of 181 Ib. 
weight and 7°92in. diameter, the elevation being 16° 48’, 
What is the range? Here we have— 

¢ = 32°1908; 
= 1165ft.; 
W = 181 lb. 
R= 3:96in. = 0'33ft. 
Rt = 0°1089ft. 
b = 0°00181; 
z= 002; 
o = 16° 48’; 
2 @ = 33° 36’; 
2 
e=b Ww 


= 000181 
= 0:000001089; 


071089. 
es 


3 
2 AV? 2V?2 sin. 2 = 2:3682; 
1+2AV: oYian ie = 33682; 
J) + save SVs 36 = 1:8353; 
Jf} + gays ITI Sr 2 ¢ con. 9 =08780; 


1 2V* sin. 29 me 
wien? * aaye SV" sin: 2¢ coe, p= 17301; 
X = 17301ft. = 5767 yards.— Answer. 
Experiment gives a mean range of 5805 yards. 
(To be continued.) 











Sour KENSINGTON MusruM.—Visitors during the week ending 
24th April, 1869.—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 14,175; Meyrick and other 

eries, 3048; on Wednesday, Thursday, and Friday (admission 

, from 10 a.m. till 6 p.m., Museum, 2623; Meyrick and other 
ries, 245; total, 20,091. ae of corresponding week in 
nae ome 12,787. Total from the opening of the Museum, 





NOTES ON RAILWAY CONSTRUCTION. 


(Wo. L) 

Iv may fairly be said that in England there are scarcely 
two railways alike; the country is so diversified and irre- 
gular in its outline, and so varied in its soil and geological 
character, that there can scarcely “fail to occur in the 
course of the construction of a railway difficulties peculiar 
to that railway. Such difficulties may not have been of 
such importance as to form the subject of a separate 
memoir, but they are, nevertheless, important to those 
who are engaged in such work, and if carefully recorded by 
the engineer in charge, they would form a most valuable 
mass of information, and from which a book on railway 
construction could be compiled far more trustworthy than 
any work compiled only from theory or the limited expe- 
rience of a single individual. For the publication and 
circulation of such notes there would seem to be no more 
proper or convenient channel than the columns of the best 
engineering papers of the day, in which they would be 
preserved for reference. In the following notes, the writer 
does not profess to confine himself to what may be novel in 
the methods he adopted, but to record the methods them- 
selves and the experience gained in the application of them. 


On Serrine-out in TUNNELS. 

There is no ordinary field work so anxious or careful as 
that which occurs in the steering and setting-out of a long 
tunnel. The chances of error in transferring lines and 
levels from the top to the bottom of a shaft are considerable, 
and the carrying on of them properly below ground is also 
liable to error from the darkness and the shortness of the 
base from which to produce the line of the tunnel onwards. 
Now the accuracy needed in transferring the line of the 
tunnel from the top to the bottom is according to the 
number of the shafts; if the shafts are very close together— 
say, for instance, 100 or 200 yards apart, as they commonly 
are—the accuracy needed is not exceedingly great, but in 
proportion as the distance between the shafts increases, so 
also does the accuracy required, and when, as rarely happens, 
the shafts are as far apart as 700 yards, the accuracy needed 
is very great. 

In the instance now recorded, a lofty range of hills, 
which was pierced by the tunuel, precluded the use of 
numerous shafts; the distance between two of the shafts 
was more than 700 yards, and in consequence of great 
difficulties, arising from the quantity of water encountered, 
the work was much hindered at one of these shafts; so 
that more than 600 out of the 712 yards between 
them were pierced from the other shaft, which 
was comparatively unencumbered with water before 
the headings met. For the ranging of this length 
of 600 yards no method presented itself so prac- 
ticable as the ordinary process of suspending two lines 
from the sill of the shaft in the line of the tunnel, and 
carrying on the line of the heading from the direction so 
obtained. But as the shaft was only 9ft. in diameter, and 
the net distance obtainable between the two lines, so as 
to allow them to hang perfectly clear of obstructions of all 
kinds, was only 6ft. 6in., it was obvious that unusual care 
must be taken in the production of so longa line on so 
short a base. Had the tunnel been straight from end to 
end it-would have been safer and less iecubbetinld, in this 
instance, to have ranged the line from the open end, where 
the heading emerged; but there happened to be a sharp 
curve at both ends of the tunnel, which would have 
rendered this method uncertain and indirect. 

Now to range a line accurately below ground by means 
of a pair of lines let down a shaft, it is necessary—first, 
that the lines should be accurately adjusted at the top; 
and, secondly, that the direction of the tunnel should be 
accurately produced from the direction indicated by the 
lines as suspended. In the instance in question the 
adjustment at the 7 of the shaft was managed thus:— 
The centre line of the tunnel being truly ranged above 
ground by the ordinary process, a station on the line was 
established and carefully marked at a few yards’ distance 
from the shaft; a theodolite was placed over this station, 
and adjusted so as to range the true line of the tunnel. On 
each side of the shaft, and in the line of the tunnel, a board 
of the shape shown in the figure was firmly nailed to the 
sill of the shaft; this bourd 
was furnished with a movable 
nosing of iron, which was FICG.! 
tightly clipped down upon the 
board by iron clips, so as to 
be firm and secure from shift- 
ing, yet capable of adjustment 
along the nose of the board 
by tapping lightly at the ends 
with a hammer. A small 
notch was filed on the edge 
of the nosing to receive the 
plumb-line, The nosing being 
roughly adjusted to the line 
of the tunnel, and the plumb- 
line passing over the notch 
and down the shaft, the 
observer at the theodolite 
indicated the true position of 
the notch to an assistant at 
the board, by whom the iron 
nosing was gently tapped 
with a hammer till the notch 
and plumb-line ‘were together 
brought into the true centre 
line of the tunnel. The same 
was done at the other side of 
the shaft, and the adjustment 
at the top was then complete. iy 
In this way it is seen that 
a very high degree of accu- 
racy was obtained, with great security and freedom from 
accidental shifting of the lines. The plumb-lines were of 
very strong and fine fish-line, and the plumb-bobs.sus- 
pended in buckets of water at the bottom of the shaft in 
the usual manner. 

For the production of the line of the tunnel below ground 
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the following plan was adopted:—A stout deal table, on 
three legs strongly framed together, was firmly planted in 
in the line indicated by the plumb-lines, and at a distance of 
about eight yards from them: on this table was placed a 
theodolite, properly furnished with a lamp for —oe 
the wires: this theodolite was placed roughly in line, an 
adjusted level by the foot-screws. The nearest plumb-line 
was then illuminated by two men with candles, and the 
theodolite was pointed so as to bisect that plumb-line, 
and was clamped fast. The two men then left the front 
plumb-line, and in like manner illuminated the back 
plumb-line. This line would appear in the telescope to 
one side or the other of the intersection of the wires, and 
the theodolite was shifted on the table to one side or the 
other, as was indicated by the observation. The whole 
operation was then repeated anew, aud continued until, 
by successive approximations, the telescope was so truly 
adjusted to the line indicated by the plumb-lines, that after 
it had been directed so as to bisect the front plumb-line, 
the back plumb-line, on being illuminated, remain 
invisible from the obstruction of the former. Having 
thus obtained the true line of the tunnel, and carefully 
clamped the theodolite, the telescope was turned in a 
vertical plane, and candles were ranged by signal at such 
distances along the heading as were necessary, and per- 
manent marks established at fixed places for reference, 

It may not be uninteresting to know the degree of accu- 
racy which may be insured by the above process. In order 
to eliminate all chance of accidental error, the work was 
done three times over from the beginning, at intervals of a 
month, and on each occasion a permanent nail was fixed in 
the line ranged at ten chains distance from the shaft. The 
three nails were driven side by side, and the distance 
between the two outside nails was 34in., thus the limit of 
error at thirty chains’ distance from the shaft would be less 
than lft. The actual error, as was proved when the head- 
ings met, was less than lin. 

As a check u the above process, the following plan 
was used after the heading at the end near the shaft had 
been driven through to daylight. It is evident that the 
accuracy of this method depends much upon the number 
and position of the stations, which the curve renders 
necessary, as also on the size 
of the heading, &c.; but it 
may in some cases be found 
practicable and useful. Let 
A B be the heading, A the 
shaft, and B the open mouth FIC 2 
of the heading. Let A P be 
the line of the straight por- 
tion of the tunnel as ranged 
on the ground, P a station on 
that line. Take a station at 
Q, near the mouth of the 
heading, from which P can 
be seen, and a station inside 
the heading at R, from which 
Q can be seen, and more sta- 
tious if necessary, until A (a 
station vertically below the 
centre of the shaft) can be 
seen; measure by theodolite 
all the angles A P Q—P QR, 
&c. Then, since the figure A P Q R—A is a closed figure, 
and all the angles are known except the last angle (in the 
figure it is P A R), this angle also can be determined. 
Therefore, planting the theodolite at A, pointing the tele- 
scope in the direction A R, and _ setting-off the angle 
R A P, determined as above, the direction A P is 
obtained; and by turning the telescope in a vertical plane, 
the line of the tunnel, supposed in the direction of PA 
produced, may be ranged with considerable accuracy. 

There is no great difficulty in setting out the levels of a 
tunnel. Levelling is such accurate work that an error at 
commencement does not seriously increase with the distance 
if moderate care be used. All that is necessary is to obtain 
pretty accurately the level of a bench-mark at the bottom 
of the shaft; this may readily be done by tying two or 
more chains tightly together, the chains being first care- 
fully measured, and suspending them from a nail in the 
sill of the shaft, the level of which is known; with these, 
and a level-staff to close-in the measurement at the 
bottom, the level of a nail at the bottom may be ascer- 
tained to a quarter of an inch without difficulty. The 
levels may then be carried on by candle-light with great 
ease to the end of the heading in the usual way. The light 
of a candle, held near the object-glass of the telescope, 
though not so as to obstruct the view, is amply sufficient 
to illuminate the wires; and the staff, when lighted up, can 
easily be read at five or six chains’ distance, if the heading 
be not choked with smoke or otherwise obstructed. 

W. Artry. 
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THE CoLuieRY Dispures in SourH YORKSHIRE.—IMPORTANT 
MovEMENT.—The strikes and look-outs in South Yorkshire have 
just been placed on a new footing, which, if persisted in, will no 
doubt mark a new era in connection with that extensive district. 
After a strike which has existed for thirteen weeks, those of the 
men who have remained at work at the Manor and Tinsley 


,| collieries have just held a meeting for the purpose of establishi 


a “‘ Free Labour Society,” attached to which it is proposed sh 
be a sick and accident fund. The movement, so faras the district 
is concerned, is quite a new one, the sympathies of the men have 
up to this time been in favour of union. It is, however, believed 
that should the men persevere in their determination they will be 
supported by the masters, who just now seem determined to 

the Miner’s Association at any cost. It may be mentioned that 
the movement is similar to what was established at Church Gresléy 
during the dispute in North Derbyshire, which cost 
the South Yorkshire Miners Association over £3000, 
in addition to one of the most signal defeats ever known, It 
will be remembered that after a protracted strike the men employed 
at Church Gresley met and formed a free labour society. In 
order to ensure the consolidation of the fund, and place it ona firm 
basis, the directors of the Staveley Company, subscribed £2000, 
£500 of which was paid an the establishment of the fund, and 
£500 a year for the three subsequent years. After that they sup- 
plemented that subseription by adding 25 cent. to the money 


subscribed. This had the effect of completely stamping the union 
out of North Derby and frustrating the efforts of those en- 
gaged in pushing fi the union movement, 
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RAILWAY MATTERS. 


THE time distance between the Union and Central Pacific Rail- 
roads is now but twenty-four hours. 

THE railway station at Winchester has been considerably 
increased in size, and more accommodation in the waiting-rooms 
has been accorded. 


Ir is stated that the New Jersey Central Railroad has appointed 
a number of district surgeons along the line of their road to give 
prompt attention to sufferers in accidents. 

THE snow shed of the Central Pacific Railroad is the biggest 
building in the world. It is 16ft. wide, 16ft. high, and twenty-two 
miles long, and took about 40,000,000ft. of lumber. 

A PNoPosaL, intended to be made to the proprietors of the 
North-Eastern Railway, that they should grant an annuity of £200 
for life to Mr. George Hudson, has heen abandoned. 

TaE Central Pacific Road on Saturday the 10th inst. commenced 
tratisporting mails to the 615th mile-post. Only fifty-two miles 
of track remain to be laid to complete the Pacific Railroad. 






_ THE Indépentiance Belge of the 23th says that at the first meet- 
ing’of ‘the Belgian Chamber after the return of M. Frére Orban 
the t will give explanations relative to the negotiations 


on the railway question. 
of the Great Western of Canada Company has 
= ceaeaiananh te" by y= that eyes has confirmed 
e Y ttweeu the Government and the company for 
the settlement of the Government loan. nite 


AN 4 ¢ hag been signed by Daoud Pasha, the South 
Au way Company, and Baron Hirsch, granting to the 
latter the cession of all the railway lines of the Ottoman 
em etsy anding over the working of these lines to the above- 
mentionéd company. 


A presented for winding-up the South-Eastern Railway 
of P. l, by Jacques Brandeis and Sal Brandeis Weikersheim, 
both of the city of Vienna, bankers, and Frederick Brandeis, of 
No. 8, Lawrence-lane, in the city of London, Esq., creditors, is 
heard before the Vice-Chancellor Malins to-day. 

A Mr. Nrxon, a draper residing at Kirkgate, Leeds, has just 
obtained £150 damages from the North-Eastern Company in conse- 
quence of damage to his stock through the company pulling down 
several old buildings and erecting a bridge near to his shop. The 
award was made by a jury whieh sat at the Victoria Hotel, Leeds, 
to assess the damages, 

THE progress which has been of late made with the Sheffield 
and Chesterfield Railway has been satisfactory. Within the past 
week the engineers have fixed the site and staked out the land for 
the new station at Dronfield. The site is near to the Mill Dam. 
The stationmaster’s house and other works will be commenced 
forthwith. Arrangements are being made for convenient access 
to the station. 


THE Settle and Carlisle line of the Midland Railway will start 
from the Little North-Western at Settle, and will serve Ribbles- 
dale and the Eden Valley; it will effect a junction at Hawes with 
the Hawes and Melmerby extension of the North-Eastern Railway 
through Wensleydale. It is strange that the landowners of the 
district should have strenuously resisted the abandonment of the 
Settle and Carlisle line; in old times they would have as 
strenuously opposed its construction. 


A DASTARDLY attempt was made on the night of the 18th to 
upset the special train by which the King of Italy was travelling 
to Naples, but fortunately it was thwarted by the vigilance of one 
of the men employed on the line. A large quantity of stones had 
been piled up across the rails, within a tunnel through which the 
train had to pass, near the station of*Foggia. The signalman 
stationed there discovered the plot, and stopped the train before it 
had reached the tunnel. After the obstruction had been removed 

-the train proceeded on its way. 

THE directors of the London, Brighton, and South Coast Rail- 
way have recently effected some important changes in the official 
staff of the company. Mr. George Hawkins retires from the posi- 
tion of general manager, which he has held for more than twenty 
years, and is succeeded by Mr. J. P. Knight, of the South-Eastern 
Railway, who will hereafter have the sole direction of the traffic 
arrangements of this line. The candidates for the vacancy to 
which Mr. Knight has succeeded includes members of the staffs of 
the London and North-Western, the Great Western, and the Mid- 
land Railway Companies. 

W. GREENHILL, Esq., late assistant-engineer of the Ulster Rail- 
way Company, Belfast, has been appointed to the newly-created 
office of assistant-engineer on the Irish North-Western Railway. 
The engineer-in-chief, J. Stokes, Esq., C.E., resides at Enniskillen, 
and Mr. Greenhill will be located at the Dundalk end of the line. 
The arrangement cannot fail to afford satisfaction to the travelling 
public, especially as Mr. Greenhill comes to Dundalk with a high 
reputation for professional ability and business habits. It may be 
added that there were no less than fifty-eight candidates for the 
office to which that gentleman has been appointed. 


On the Smyrna and Cassaba line nearly every week for the last 
fifteen weeks there has been a large increase in the traffic over the 
corresponding weeks of last year. Some allusion was made in the 
report to the extension of the line from Cassaba to Alashehr, but 
it must not be confounded with what are called extensions or 
branches in this country. The extension is, in fact, a direct con- 
tinuation of the company’s trunk line from Cassaba into the 
interior for a distance of fifty miles. The effect will be to opena 
most productive corn district, to double the traffic on the existing 
line, and at the:same time to bring a remunerstive traffic over the 
extension. 


Letrers from Rotterdam state that a concession has been 
granted to Mr. W. H. van Muekeren, of that place, by the Govern- 
ments of Holland and Prussia to construct a railway, eommencin 
by a panies at Boxtel (in Holland) with the State Railway, and, 
erossing the Maas river at Gennep, terminating at Wesel (in 
Prussia) by a junction with the Paris-Hamburgh line of the Cologne, 
Minden Railway. This, it is said, will form the shortest and most 
direct communication from the seaports Flushing, Antwerp, 
Rotterdam,{Dordrecht to Hamburgh, Hanover, Berlin, Bremen, and 
the North of Germany. The length of the line is about 94 
kilometres, and it is almost a perfect level. The authorised 
capital is 6,000,000 guilders, of which, it is added, nearly the 
whole has been subscribed. The contract for its construction and 
total equipment has been made with Messrs. Robert Sharpe, Sons, 
and Henderson, to be completed within three years, and the 
company is represented in England by one of the directors—Mr. 
C. T. Appleby, of the firm of Appleby Brothers. 


As oey pdm te of England the broad uge is 
now a thing of the past. Since the Ist inst. th 
Railway Company fi p Great Wortesp 


ave ceased to run any broad gauge passen; 
train between London and Birmingham 7 f Wolvyer a ig Tea. 
vellers between London and Shrewsbury or the North have no 
longer to change carriages either at Wolverh ton or Birming- 
ham, the trains now running through between Paddington and 
Birkenhead on the narrow gauge without any change whatever. 
ready, too, on the branch between Reading and Basingstoke, 
the third rail has been removed, thus converting that line from a 
mixed gauge into an entirely narrow ga line, and connecting 
the Great Western system with the London and South-Western 
Railway and the south of England. In addition to this the whole 
of the broad gauge lines north of Oxford will immediately be taken 
up, removing in the midland counties the last trace of the system 
one of the two great rival engineers, whose plans were s0 lo 
aety outed, oe celebrated as “the — of the gauges. 
’ running -gatge trains on the Metropolitan wa; 
has also been discontinued. " 7 








NOTES AND MEMORANDA. 


STEEL needles, if delicately suspended, even if not magnetic to 
begin with, will become magnetic from the action of the earth. 

Ir is said that there is power enough in the rise and fall of the 
tides to drive all the cesahiaate that man would ever have occasion 
to use, 

From results deduced from a series of experiments made upon 
luminosity of phosphorus in connection with atmospheric condi- 
tions, and extending over four years, Dr. Moffat has been led to 
believe that the equatorial or sea-wind is that of phosphorescence 
and ozone, and that the polar or land-wind is that of nonluminosity 
and no ozone. That gentleman is further induced to consider that 
it is probable that the sea is the reservoir of ozone, and that ocean 
phosphorescence is the chief source of its development. 

M. Soret has addressed a communication to the French Academy 
on the blue water of the lake of Geneva. He has found that the 
light of this water possesses a very appreciable polarisation. In 
order to explain the coloration of the water, which is known to be 
extremely limpid, he says that it is due to the presence of nume- 
rous minute and delicate ¢orpuscles which it holds in suspension. 
On the subject of this paper, M. Dumas remarked that in the 
basin of Ménilmontant, which reeeives the waters of the Dhuys, 
the same blue colour is observed, but the water is very clear and 
transparent. 

ALASKA ap to be rich in precious metals. Immense dis- 
coveries of gold have been made on the main land, 120 miles from 
Codiack Island, in latitude 61 deg. north, longitude 150 deg. west 
from Greenwich. Three several discoveries have been iade—the 
first on Kuak river and Cheigmet Mountains, the second about 
sixty miles above Sitka, and the third on the island, name un- 
known. On account of the climate, the mines can only be worked 
five months in the year. Fine specimens of gold dust and quartz 
and nugget gold had heen exhibited in San Francisco by parties 
from the mines, who were to return immediately upon obtaining 
outfits. 

Mr. Lapp has lately exhibited a very elegant experiment, show- 
ing the liquefaction of gases by pressure. Three glass tubes, open 
at the bottom, containing cyanogen, sulphurous acid, and ammonia 
in their upper parts, and filled with mereury below, are enclosed 
in a strong glass cylinder filled with water. At the top of the 
cylinder is a small force-pump, which, when worked, drives more 
water into the cylinder, and forces the mercury, which acts as a 
piston, up the tubes. As the mercury rises the gases are condensed, 
and now appearas liquids at the top. When the pressure is reduced, 
by opening a stop-cock, the liquids boil, and the gases speedily re- 
sume their normal dimensions. 

Tne Chamber of Commerce of Nice has the intention of award- 
ing a premium of 15,000f. (£600) to any one who discovers and 
invents a perfectly reliable and easily executed method of detecting 
an admixture of oil of grains (rape, linseed, popyseed, &c.) with 
olive oil, when more than 5 per cent. is present. The process, says 
the Chemical News, must be such as to be manageable by any one, 
and not entail difficult or dangerous operations, and. moreover, 
must be perfectly reliable. The committee of the Chamber of 
Commerce leave all details to the inventor, but will require him 
to satisfy them and any scientific or practical men they may wish 
to consult as to the perfection of the process. Communications 
to be addressed before the 30th of June next to the president of 
the Oil of Olives Committee of the Chamber of Commerce of Nice, 
Alpes Maritimes, France. 


AccORDING to a brief account in a recent number of the Mining 
Journal, an explorer announces that, during an investigation into 
the auriferous nature of Scotch quartz, he has discovered small 
quantities of platinum associated with the gold there existing. 
The platinum exists in the form of small scales resembling silver, 
but they are not magnetic like much of the crude platinum found 
in South America. In the process employed the gold was volatilised 
by chlorine at a bright red heat, but the platinum was left unacted 
on by the chlorine. Some ten years ago, Mr. Robert Mallet 
found crude platinum in minute grains and scales associated with 
gold, wood, tin, &c., in the auriferous sands of some of the Wick- 
low rivers. About the same time if was also said to have been 
met with on a farm near the mouth of the river Urr, in Buittle, 
—~ eeante Platinum has algo been found near Loch Cam- 

ead, 

THE Rev. Canon Mosely, in a paper published in the proceedings 
of the Royal Society, comes to the conclusion, from mathematical 
calculation, that the weight of a glacier, together ith the weight 
of any snow mass behind it, would not account for its peculiar 
descending motion at tlie slopes which are observed. e glacier 
moves not as a whole, but with different velocities in different parts. 
“Tt moves faster af its surface then deeper down, and at the centre 
of its surface than at the edges,” Thus it suffers constant disrup- 
tion, and the parts are reunited by regelation, as Faraday explairied. 
The displacement of particles one over the other in this motion is 
known in mechanies 8 shearing, and Mr. Mosely shawe that the 
resistance to this movement is so great that the weight of the mass 
could not account for its descent; and that some other feree much 
greater, anf producing internal molecular displacements, must 
come into play. 

WE understand that a survey of the Great Pyramid is being 
prepared by a of Royal Engineers. The survey, if correctly 
made, will settle many interesting points in reference to the units 
of lengths used among the ancients Thus, Herodotus states that 
the Egyptian cubit i§ equal te the Grecian cubit, and that the 
Great Pyramid has sides exactly 500 Egyptian or Greek cubits in 
length, and covers exactly twenty-five arurz, or tian geres, 
the arura containing 1000 8q cubits. Agal , the Parthenon at 
Athens, according to other historians, gives the Greek units of 
length, and by modern measurements of this ancient building the 
mean length of the Greek foot is 12°149in., and of the Greek eubit, 
18°224in. Multiplying the cubit thus ascertained by he 
length of the side of fhe Great Pyramid should be 911%in. e 
mean length of the side of the Pyramid, as obtained 
the structure itself, ig calculated to be 9110in., and 
ably accurate standard 
difficulty in the way of arriving at the true results is ge y 
enhanced by the fact that the casing stones of the Pyramid have 
been removed. The sockets cut in the rock to receive the corner 
blocks still remain, and the calculations as to the actual width of 
the casing stones are affected by errors arising from this source. 

In a paper read before the French Academy of Medicine, by M. 
Gustave neau, the following cuyious remarks concerning the 

pulation of Paris occur :—That of the department of the Seine 

creases in a ratio nine times larger than that of France, a circum- 
stance naturally owing, not to the difference between the number 
of births and that of deaths, but to the excess of immigration 
over emigration. About one-third of the children born in the 
department of the Seine are sent out to nurse in the others; only 
one-third of these infants ever return home. From the ages of ten 
to fifteen for boys, and fifteen to twenty for girls, an immigration 
towards Paris sets in, which seems to attain its maximum within 
the ages of tse to thirty. It is so considerable as to em- 
brace nearly two-thirds of the population of the department of the 
e, Only one-third of which is really indigenous. In conse- 
quence of this double current of emigration of infants and immi- 
gration of adults, the Seine differs from all the other departments 
of France in its having a smaller proportion of infants, a greater 
one of grown-up persons, a smaller one of married couples, and 
juently a a one of bachelors and spinsters, The mortality 
of children under five years of age amounts to one-third in the 
rest of France; in the department of the Seine it is more than one- 
half. Again, in this department mortality generally is one-third 
te than elsewhere in France; at twenty the survivors are only 
-fifths of the number born; at forty, less than a third; and at 
sixty, less than one-sixth. 
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MISCELLANEA. 
A Prem at Bridgeport, Conn., are turning out forty velocipedes 
weekly. 

THE preambles of the three metropolitan tramways bills have 
been passed. 


MUNERS are again beginning to work the old and deserted lead 
mines of Dubuque. 

Tue trade of London requires the services of some 60,000 
porters and messengers. 

It is stated that the rescue of the miners at Brierley, Hill cost 
the Earl of Dudley £25,000. 

Gass mould boards for ploughs to resist corroding soilsare said 
to have been recently invented. 

Tuk rates for lifting grain on the Buffalo elevators will probably 
be reduced to half a cent a bushel. 

HanDsoME wrought irop entrance gates are being fixed at the 
Southwark Malt and Hop Exchange. 

£280 per annum is paid by Government for. the working of the 
telegraph to Balmoral during the visits of the Queen. 

Messrs. TANGYE, brothers, of Birmingham, have sixty men em- 
ployed in making velocipedes, and are overwhelu.ed with orders. 

A WESTERN paper says that solid masses of gold underlie the 
Rocky Mountains. All that is wanted to secure it is an “eligible 
hole.” 

Tue Lords of the Admiralty have accepted the tender of the 
Australian Meat Gompany for the supply of 200,000 lb. of Austra- 
lian preserved beef. 

Tur Emperor Napoleon has decided that a colossal bronze group 
shall be placed on the summit of the triumphal arch at the top of 
the Champs-Elysées, Paris, as intended by Na I. 

Ir is stated that a portion of the ironwork in the New Dead 
Meat Market is defective, and that the works lately in progress 
have been stopped, pending the results of an inquiry. 

Tue Fairbairn Engineering Company have divided 5 per cent. 
profit for the past year, but owing to the bad state of trade they 
expect to make little or no profit during the coming year. 

Sir Henry Epwarns denies that the family of the late Captain 
Edwards have received any compensation from the railway company 
for the loss of Captain Edwards’ life in the Abergele accident. 

TxHE extension of the harbour at Malta is now completed, though 
some disappointment is felt at the rocky nature of its bottom, the 
remedy for which, proper moorings, are about being laid down. 

A Bopy of working men have devised a plan of self-supportin 
emigration, have obtained a large grant of Jand in Nebraska, an 
are sending out pioneers to complete their information respecting 
it. 

IMMENSE discoveries of gold placers are reported from Alaska, 
The mines are on the main land, 120 miles from Kodiak Island, 
in latitude 61 deg. north, and longitude 100 deg. west from Green- 
wich. 

THE velocipede mania has reached the distant Highland village 
of Braemar, where the country blacksmiths are diligently engaged 
constructing machines to rival in speed the light and airy French 
vehicles, 

THE goods depét and receiving office of the London and South- 
Western Railway Company will, after Monday next, be removed 
from the Blossom Inn, Lawrence-lane, to the George Yard, West 
Smithfield, City. 

TH+ smount of debt incurred in the formation of the Battersea 
Park remaining unpaid on the 3lst of March, 1869, was— 
Principal, £128,828 2s, 3d.; interest, £83,063 1Js. 10d.; total, 
£211,794 14s. d. 

GENERAL SuiTH, chairman of the International Ocean Telegraph 
Company, an American enterprise, is now in England, endeavour- 
ing to arrange for laying down a series of submarine cables from 
Cuba to Porto Rico, St. Thomas, Martinique, and Barbadoes. 

Tue Lord President of the Oeuneil has requested Sir Charles 
Wheatstone, Sir Michael Costa, Prof. Tyndall, Lieut.-Col. Scott, 
R.E., Capt. Donnelly, R.E., and Mr. Bowley to report on the 
acoustic qualities of the new lecture theatre at the South Kensing- 
ton Museum. 

At Hamburgh g meteorological institute hag been formed, whose 
objects are to make ee safe, to shorten voyages, and as 

n 


a means therete to eallect systematic meteorola; observations, 
give storm-warnings, aud to establish as spee 4@ possible uni- 
tormity in the insttaments employed in thp vations. 


On Friday the new docks at Exmouth were throwf open to the 
public. The works were commenced, in 1865 by 8 comipany with a 
capital of £60,000. <A new market, built ata cot of 0. anda 
new hotel which goat £8000, have «also been opened re week. The 
~aaee improvements have been carried ouf by the Hon. Mark 

e. 


Tus puddler’s employed at the Elsecar works, neat Barnsley, 
belonging to Messrs. G. and H. Dawes, struck work op Thursday 
week in consequence of the iron being ‘‘grey.” Up to Wednesday 
evening the mé: had not returned to wotk, but it is Hpderstood 
that they will dose shortly. Mr. Dawes, we understand, is away 
from home, 


Tue largest nugget ever yct found in Australia was disinterred 


in the course of February, near Moliagnl, in Victoria. It con- 
tained not less than 2268 os. of piiré eek when cleaned; it was 
found within two inches of the surface by two Cornish miners, 


and it was 0B the ‘Welcome Stranger.” Its value is com- 
puted at 5 

RECENT communications from Adelaide, South Australia, have 
made known the discovery in the southern portion of the éelony of 
a remarkabl, carro substance, which hitherto has only 
been found in small quantities in the coal strata of 
eagutchouc,” so called from its gene 


ance and some élasticity. 


New Blackfriars Bridge is to be opened in duly next, the month 
in which the inengire ion of the Holborn Viaduct is likewise 
promised. The biickled plaies ate being fixed on the roadway ; 
the piers, one excepted, are carried to the road level ; several of the 
pier capitals are completed, and the works generally are being 
pushed to completion with great vigour. 

ON Monday a committee of the House of Commons announced 
that they had found the preambles of the Oldham and Meseleg 
Water Bills not proved. The committee, however, considere 
that the necessity would shortly arise for a comprehensive and 
well considered scheme for the utilisation of the water supply from 
the Greenfield and Chew Brook district. 


Tup Pall Mall Gazette states that the expense of transformin 
the machinery at the Royal Small Arms Factory at Enfield for thi 
new service rifle will not exceed the amount already appropriated 
for the special tools obliged to be altered. This work is going on 
as rapidly as is consistent with the requirements of the public 
servite, and without throwing anything out of gear. In the mean- 
while, it is confidently expected that before the end of the year 
Enfield will turn out 1000 a week of the Martini-Henry rifle 
complete. 

A KNITTING machine, just patented by Mr. Lamb, an American, 
is said to be a marvel of ingenuity and usefulness. In the new 
machine the work is prepared by two straight rows of needles, the 
number being increased or diminished at pleasure, according to 
the width of the article required. The machine is worked by hand, 
by means of a wheel and erabk, and the work is performed well, 
quickly, and comparatively without noise. As regards time, the 
machine has, of course, a very great advantage. <A pair of stockings 
can be knitted by it in half-an-hour, 
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engraving was recently tried with great success in the presence of t 

a number of engineers. It is therefore worth the attention of our | are also conceded to the new company eventually :—Somain to | the past year the directors have actively promoted the construction 

readers. Roubaix and Tourcoing, vid Orchies and 9 Some to | of the Rama Canal and Portage, a work of much necessity and im- 
éres to Berguette, 
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HERCULANEUM DOCKS, LIVERPOOL. 


SECTION OF GRAVING DOCK. 
(For description see our last impressicn, page 285). 
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HALF TRANSVERSE SECTIONITHROUGH APPROACH STEPS AND SLIDE | HALF TRANSVERSE SECTION THROUCH ALTAR. COURSES 
interested in the Annapolis line to lease the Windsor line from the 
DUPLEX BOLT-MAKING HAMMER colonial Government ; the directors have also ordered from a Clyde 
. firm two fast sailing steamers, which are to run from St. John’s to 
CONSTRUCTED BY MESSRS. BARRANS AND CO., ATLAS WORKS,'IFEDS. Se ee ee ee. eee Sota ell dhe diteenee to 


Sess “hustgslts € Winkur'tn seein seme Genegh « beaaubal 
rom apolis to Windsor the route runs ugh a uti 
BACK ELEVATION valley, one ot the most fertile in the world. 
FRONT ELEVATIO P re issi 
N Several contracts have been let by the commissioners for mening 
out the Intercolonial Railway, and the following districts have 

ait ail — . —_. been organised :—First, from Riviére du Loup to Lake Metapedi 

; - Mr. Shapelwood engineer; second, from Lake Meta; to 
Bathurst, Mr. Marcus Smith engineer; third, from Bathurst and 
beyond Mirimichi, Mr. A. L. Light engineer; fourth, not yet 
organised ; fifth, from Truro to New Brunswick boundary, Mr. 
Tremaine engineer. These engineers will receive a salary of from 
3000 dollars to 4000 dollars per annum. They will have assistants 
under them. The cheapest portion of the line has now been let ; 
some of the other portions are expected to average over 50,000 
dollars per mile. Messrs. Worthington secured a contract for the 
first section at 9000 dollars per mile, for the second section at 
14,000 dollars per mile, and for the fourth section at 12,000 dollars 
per inile. Messrs. Elliott and Grant obtained a contract for the 
third section at 11,000 dollars per mile. In each case the tender 
was less than half the estimate made by the engineers. 

Annexed are some items of information as to railway = in 
the dominion of Canada. The Canadian Engine and Machine 
Company have completed two locomotives for a Nova Scotian line, 
and also some freight cars for the National Car Company of Boston. 
Ten miles of new iron rails have been laid down on the Port Hi 
Lindsay, and Beaverton Railway, and nine miles on the ex nm 
to Lakefield. An Act to incorporate the Missisquoi Junction Rail- 
way has been introduced into the Quebec Legislature. The pro- 
spectus proposes to construct a double or single track iron line—the 
gauge at present undetermined—from some point on the line of the 
Stanstead, Shefford, and Chambly Railway to and through the 
township of Durham and the parish of St. Armand East, and the 
county of Missisquoi to the province line, with a branch from some 
| = in the township of Durham to and through the township of 

utton and the county of Brome to the province line. An appli 
-_ tion has been made for a charter to incorporate the Sherbrooke and 
i HN Eastern Townships Railway Company. The idea of the petitioners, 
NN who comprise Mr. Brydges, general manager of the Grand Trunk 
Railway of Canada, is to build a wooden railway from Sherbrooke 
to some convenient spot near Westburg, in the valley of the St. 
Francis River, and from thence to diverge into three similar rail- 
ways—one to the township of Weedon, another to or near Lake St, 

Francis, and another to or near Lake M tic. The worki 

expenses of the Northern Railway of Canada were at the rate 
61°60 per cent. in 1868, as compared with 59°29 per cent. in 1867. 
In the course of last year the company carried out nearly two miles 
“ we! Cage a ae sae —_ new stati prs ted at 
THE somewhat singular hammer illustrated in the annexed from Gravelines to Watten, from Dunkerque to Calais, vid le and Bramley, and two new locomotives and seven freight 
Fenn and from Boulogne to St. Omer. ‘The following lines | cars were also provided. The directors’ report observes : Derine 

wore . 

















The cylinders are cast Sagether in one casting with the | Fourmies or Anor, Armenti: tte to St, | portance, as establishing cheap and efficient connections between 


standards B, B, B. As the motion work is the same on both sides, | Omer, and Chauny to the line from Soissons to Laon, near Anizy, | the territorry of the Black River and Lakes St. John, Couchiching, 
we proceed to describe one side only. © is the tup, and D the | The whole of this group represents a total of 188} miles. The new | and Simcoe, and es those districts in direct relation to this 
loose pallet into which the swages are fitted ; E is the valve lever, | company is to lish the network without a subvention, but a | railway and the city o 0 

one end of which is} connected to the valve spindle, and the other um revenue of 5 per cent. is guaranteed to it—half by the | that, by the enterprise of a separate corporation, 
end connected to the slot lever G by means of the connecting rod | State and half by the departments of the Nord, the Pas-de-Calais, | already far advanced towards completion, and will be ready for 
H; I is the tup lever which works through the die box K, which | and the Aisne. . 

gives motion to the valve levers; a wedge is used to adjust the | constructed for two lines, but only one will be laid. The construc-| The traffic on the Southern and Western Railway of Queensland 
rm play in the die-box, and is operated by iw M, | tion of the lines is to effected in six years, dating from the | continyes much the same, showing neither any material increase 
ani 


Toronto. They are now happy to gor 
© works are 


land taken will be purchased and the works of art | public use early in the spring 


upon by the sere 
the die is held in position by the handleshown. The object of the | period of the concession. It will be seen by the details given | nor any material decrease. On the Toowoomba line flood 


adjustment is to cause the valve to remain tatlonery for a certain | that the French Governmzat has just introduced a new system in | near Laidley—the only construction works which now remain 


time, and when varied increases or © length of | the construction of railways in ce, @ minimum guaranteed | be completed—are proceeded with. Several minor works on the 
stroke and weight of blow as required. O is the steam pipe, and | interest substituted for subventions in money or in works, | Dalbyline have yet to be carried out, but they do not materially affect 
i lever for knocking out the bolts after | In other France is follo the example set by the Russian | the working of the line. On the Warwick branch the rails are laid 
headed is used; R is the foot lever, which is connected by the | Government, and also by the ish in India. The French | to Allora, and traffic was expected to be commenced to that t 

rod 8 to the throttle valve spindle, and is moved at pleasure by the | Government also appears somewhat more disposed to increase the | last month (March). The completion of the extension from 
foot of the operator. number of small miscellaneous companies formed for the construc- | to Warwick, which has been determined on the Queensland 
of railways in France. Probably, however, the new minor | Government, has given rise to considerable ion in the 
colony. Mr. Plews is the engineer-in-chief for railways in 





FOREIGN AND COLONIAL RAILWAYS. learn from Move Bestle thet tho track of the Annapolis Hal Queensland. "The rough earnings of the Queensland lines in 1968 


Ay srunnen of Mets hove fark Sian -pemeales ta Benito. to 6 sow way has been completed to within seven miles 
North-Eastern of France. The lines | that all the im: t bridges on the 
to Commines, from Tourcoing to! construction. Arrangements ha‘ 


Annapolis, and | were £59,022, as compared with £38,447 in 1867. The working 
are in a forward state of ae es ee aeons 
in years. 
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BROAD AND NARROW GAUGE TANK LOCOMOTIVE. 


BY MESSRS. FLETCHER, JENNINGS, AND CO., ENGINEERS, LOWCA WORKS, WHITEHAVEN. 
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THIs somewhat remarkable engine—illustrated above and | gether, shorten the axles, and remove one of each pair of whee 


on page 308—which is of the broad, or 7ft. gauge, has | to its inner wheel seat. The cylinders are 14in. diameter, 


specially constructed with a view to its being readily | stroke is 20in.; the wheels 4ft. diameter, and extreme wheel 
altered if occasion should require to suit the ordinary nar- | centres 11ft. 3in.; tires, piston-rods, motion bars, crank pins, &c. 
row gauge, and with as little expense as possible. To this end the | are of steel. The fire-box is 3ft. 3in. long, 3ft. 3in. broad, and 
axles are made, as will be seen by reference to the plan and section, | 4ft. 10in. deep. The boiler barrel, which is telescopic, is 3ft. 
with a third journal and wheel seat in positions proper for 4ft. | 6gin. mean diameter, and 8ft. 8}in. long ; the tubes are of brass 


gauge, ¢ e coal-box, water tanks—except the one under foot- | 9ft. long, 2in. outside diameter, and 105 in number. 


x, smoke-box, side foot-plates, and other parts are all The total weight with a full supply of water and fuel is 28 tons 
made to suit the narrow gauge, so that when the alteration, which | 6 cwt., and thisis distributed as follows :—Leading wheels, 9 tons ; 
is anticipated, is required, little more is needed than to shorten the a | wheels, 9 tons 1 cwt.; trailing wheels, 10 tons 5 cwt. 

i 





frame stays and buffer beams, remove certain brackets which filled tank and coal-box, the weight is 
support the fire-box and smoke-box, place the frames nearer to- | distributed on the wheels. 
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SELF-FEEDING APPARATUS FOR THRASHING MACHINES. 


Waar is said to be a marked improvement in the method of | section of th 
fi hes boon introdused these imple- | the ay Rey = 


in the accompanying engraving, in which is a vertical | are driven from any convenient part of the machine, These 











= : 
ments by Messrs. Hambling and Son, of East Dereham. This is | In the present instance this is ed by chains 


arise from the exposed posi 
hy LS At the Norfolk tural Show 
held at Do market in June last year Messrs. Hambling 
and Son were awarded the first prize for this self-f thrasher, 
and we understand it has been adopted by 
th success, Mr. T. C. Hambling, of 7, Westminster, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves —— the opinions of our 
Correspondents. 





THE DECIMAL SYSTEM. 

Srr,—In these days, when the introduction of a decimal system 
of measures, coinage, &c., is a possible event, would it not be a 
desirable thing that a council of eminent mathematicians and 
others of different nations should ppointed ider the 
subject and report as to the practicability of finding some system 
which all countries could mutually adopt? The French system is, 
no doubt, so far, perfect --as perfect, indeed, as any system founded 
on the present mode of numeration can well be. But the objections 
which can be brought against it on that account are serious. For 
instance, in the transactions of business, even the commonest pro- 
ceedings of every-day life, we are all in the habit of subdividing 
things into halves, thirds: and fourths. Now we can get the half 
of ten, but a third is beyond human attainment, and even a 
fourth cannot be had without the use of two decimals. We can, 
of course, get a fifth, but who ever thinks of dividing anything 
by 5? This is an inconvenience which cannot be got rid of so long 
as 10 continues to be the basis of our numeration. There is only 
one number which will fulfil the requisite conditions, viz., 12—of 
which we can get a half, third, fourth, and sixth part. But how 
can 12 be made available in any scheme for simplifying calcula- 
tions? It may appear a somewhat Quixotic idea, but might not 
the present system of numeration be altered something in this 
fashion? Invent two figures and names for the numbers 10 and 11, 
transfer 10 to the place of 12, 20 to 24, 100 to 144, 1000 to 1728, 
and so on. The two new figures would of course have to be 
repeated for every dozen. By this means ‘2, ‘3, ‘4, 6, would 
respectively signify a sixth, fourth, third, and half, in place of 
being annoyed as at present by ‘3 interminate and ‘25, for a third 
and fourth. The convenience of the change would be very great, 
more especially in the small every-day transactiuns of life. 

Might not some of your mathematical correspondents give us a 
letter on the subject? A READER. 








ENGINEERS IN INDIA. 

Sim,—Having observed in a late copy of THE ENGINEER a letter 
from one of the members of the Public Works Department in 
Bengal, complaining of the treatment of the assistant engineers 
sent out under covenant with the Secretary of State for India, 
and asking all of the profession to refrain from accepting such 
appointments, I beg to put before your notice the following state- 
ment of the treatment which a young assistant receives from the 
Government of Bombay, if he happens to be sent there, and hope 
you will take some notice of it in your valuable journal. 
On the arrival at Bombay of those assistants appointed to this 
mw mong | they are kept some time in the presidency town, 
odging at expensive hotels, and then sent up to the equally 
expensive place, Poonah. Here they have to report themselves to 
either the Chief Engineer for Irrigation, if appointed to that 
branch of the service, or to the superintending engineer of the 
division. They are then kept from six to eight weeks doing 
nothing except studying Hindostanee— which, according to the 
code, is not necessary, and is a hindrance afterwards in learning 
the vernacular of the part of the presidency they are afterwards 
appointed to. The assistant engineer now begins to find that he 
cannot live even in the most simple manner upon 170 rupees a 
month, and wishes he could be permanently placed on the esta- 
blishment and sent away to some station or other, so that he may 
receive, as he thinks, his full salary, and be able to live at a 
cheaper rate. He at last receives orders, and is most probably put 
in the Irrigation Department, and is told by the superior officers 
that he will require tents, furniture, and a horse, and is recom- 
mended to buy them at Poonah, as it is the best market. He 
receives 500 rupees advance, which partly cover these expenses. 
His advance he cannot do without, and it is recovered from him 
by monthly instalments of fifty rupees, deducted from his pay, 
dating from the month of advance. 
On reporting himself he has sometimes orders to proceed on 

in, in which case his tents are necessary, and the travel- 
ling pened partly helps him to make both ends meet; but, as is 
generally the case, he is ordered on to works under construction, 
where free quarters are provided. In this case he receives no 
travelling divcene, although he may be miles from the station, 
and is obliged to keep extra servants to bring in his supplies. His 
tent is ees, but he finds the fifty rupees a month is cut regularly 
from his pay. To his great astonishment also he finds another 
25 rupees a month cut from his slender pay, and he is informed that, 
according to the Bombay code—of which he has not been informed 
at the India Office—a like sum will be cut from his pay every 
month until he passes in the vernacular; and unless he passes 
before one year from the time of his appointment the whole sum 
thus cut from his pay will be appropriated to the use of the 
Government. He is employed the whole of the day, from dawn to 
sunset, on the works and in office work, and therefore has to 
devote his evening, when he is fagged and tired, to the study of 
the vernacular; any application for the leave spoken of in the 
code to study the language is invariably refused. He is therefore 
obliged to get a native teacher, and pay him fifteen rupees a 
month, to cram him, in hopes of being able to push through the 
examination. All these deductions amount to ninety rupees a 
month, which, deducted from 200 a month, leaves him 110 rupees 
to live on, keep his servants, horse, groom, &c. Living in this 
presidency is twice as dear as in Bengal or Madras, and the 
assistant engineer must either go largely into debt or spend the 
equivalent of his income from own private means. He is— 
unless he is one of those who have had no experience on works— 
obliged to work much harder than men in other professions in 
India. 
The promotion is awfully slow there compared with Bengal, as 
the de ent isin the hands of the military members of the 
Public Works. The treatment of the assistants in Bengal, which 
is much complained of, is far superior to the treatment we receive 
here. They at least receive their full pay; and as living is cheaper, 
can just manage to get on, also knowing that every chance be 
given to them to get p ted, g liy within eight or nine 
months of landing. They have also two years before going up for 
examination in the vernacular, if there are “‘ no cuttings.” 








I have addressed these few lines to you, as I know you have 
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alyeye stood up for the youngsters, and hope you will think the 
question worthy of being mooted in r columns; and if you 
publish the whole or parts of this letter, it may be of great service 
to those who, passing in the examination to be held in July next, 
might wish to come to Bombay. 

lith, 1869. 


P.S.—I enclose my card, 


‘ LIQUID FUEL. 
@iz,—From time to time I have seen various statements and 
on the use of oil as a substitute for coal in your journal. 

ver since I gave my attention to this subject i heve invariably 
found that all chemists give their Strenuous opposition to the 
development of this branch of science, and the only reason I can 
see for their position is, that if it was generally introduced the 
lower classes of oil would rise considérably in price, and thereby 

decrease the profits in one of their staple chemical branches. 

The plain questions with mercantile men are, What are the 
advantages that oil offers, and will it pay? Now I frankly confess 
that [ hold the opinion of several eminent engineers, that it will 
never supersede coal as a burning agent only in this country, 

coal was rising considerably in price; and. moreover, the 
present prices of dead oils, &c., are not to be depended upon, so 
much so that in my calculations I take no notice of these; and if 
Ihad nothing better to offer the public than merely the burning 
use of oil, I should not prosecute the subject for a single day. 

In my oil gas engine, however, which is adapted for all 
purposes, I take three uses out of the oil, and thereby make every 
gallon go as far as two or three in comparison with its burning use 
only; and, from the high range of superheatiog rendered 
practicable, viz., from 500 deg. to 800 deg., I raise the steam 
engine to have all the advantages of the air engine without any of 
its disadvantages. I refrain from going into further particulars, 
as I know your journal circulates over the four quarters of the 
globe, and would render iavalid several of my foreign patents, 
which are only in progress; but I send you by book post, for your 
private use, pamphlet and circular, which any of your readers can 
also have on application; and anyone who has an interest in the 
matter can see an engine at work in course of a fortnight (aow 
finishing), at Messrs. James Taylor and Co.’s, Britannia Works, 
Birkenhead. In comparison with these engines, coal will not 
afterwards be used, though it were offered for nothing, for either 
locomotive or marine purposes; and it is found that these 
improved oil gas engines can be produced at considerably less cost 
than the present constiuction of those suited for coal, viz., 
locomotives by the best makers, Sharp, Stewart, ani Co, at 
£1440 each, as per copy of estimate undernoted, and that land and | 
marine engines can actually be made for one-fourth of the present 
construction of condensivg engines for coal-burning per horse- 
power, and compound engines at one-half. PETER SALMON, 

18, Port-street, Piccadilly, Manchester, Apri], 1869. 

[Cory.] 
Atlas Works, Manchester, August 22nd, 1868. 
Peter Salmon, Esq., Glasgow. 

Dear Sir,—Referring to your favour of the 3lst ult., we now have the 
pleasure to quote you our price for the construction of twenty locomotive 
engines upon your patent oil gas principle, and in accordance with the 
Specification you have furnished us with, for the sum of £1440 net per 
engine, delivered in Manchester, exclusive of all royalty. The materials to 
be the best of their respective kinds, and the workmanship to be finished in 
our usual style. 

We trust that our quotation will be satisfactory, and, awaiting the pleasure 
of hearing from you, we are, dear Sir, yours truly, 

Suanp, STEWART, AND Co. (Limited), 
Hucu T. LawResce, 
SOLDIER LABOUR ¥V, CIVILIAN LABOUR, 


Sir,—In my last letter I promised to give you proof that civilian 
labour was cheaper than soldier labour, therefore, with your per- 
mission, I shall endeavour to do so in as few words as possible. At 
the same time, whilst thanking you for so much of your valuable 
space, permit me to say that the subject isso important to many of 
your readers, that even at the risk of writing too much, I shall not 
cut the matter short. I write on public grounds, and for the benefit 
of the working population of Great Britain and her dependencies. 

You may remember in my last letter I told you that each sapper 
or miner costs the country £76 10s. 54d. per annum, ora daily rate 
of 4s, 103d. per diem, and if you add his barracks, Xc., the cost will 
be 5s, 6d. per diem; this sum is therefore to be set against 5s. per 
day, the average wages of the civilian, as given by an officer of Royal 
Engineers. The average of civilian labour when taken practically | 
is as follows, that is to say for Great Britain and Ireland, and you 
may take the same for the colonies :— { 

ages per diem of London artificers, 6s. 8d.; labourers, 4s. 2d.; 
country artificers, 4s.; labourers, 2s. 6d. ; total, 17s. 4d.; average 
of wages in England, 4s, 4d. Wages per diem of Dublin artificers, 
5s.; labourers, 2s.; country artificers, 3s, 4d.; labourers, 1s. 2d.; 
total, lis. 6d.; average of wages in Ireland, 2s. 103d. The average 
of wages in Scotland,may be tuken ata shade higher than the Irish, 
orabout 3s, per diem. So that the fair average of the three sums 
will be about 3s. 44d. per diem. Now deduct thissum from 5s. 6d., 
the cost of the sapper, and you will find that the first point in 
favour of the civil workman is a saving of 2s. 14d. per day, when 
compared to the sapper, in the matter of wages. in, perhaps, 
ou may suppose that a soldier of the Royal Engineers works ten 
urs per day on the buildings and fortifications, Let me tell you 
that he does not average six hours per day on the works. Tae 
sapper is supposed to leave his barracks, for the works on which 
he may be employed, by 6 a.m., but then he has to ‘“‘ fallin” and 
be inspected and marched to his work by a non-commissioned 
officer, so that when he is fairly at work the clock has tolled 7 a.m. 
Now all the world knows that 8 a.m. is the soldier’s breakfast 
hour, and, of course, the sapper has to be home punctually 
+ 8 am., for which purpose he leaves his work at 
.30 or thereabouts; thus we have the first two hours ac- 
eounted for. Breakfast occupies an hour, and after the same routine 
the sapper gets to his work before 10 o'clock; and again, to be home 
for dinner at 1 p.m. the man must quit work at 12.30; thus we 
have the first half day. At2p.m. (or 1 p.m, in some places) the 
gen are again paraded and marched to work until 6 p.m., when 
4 return to barracks fatigued, but not with work, in reality 
J walking, the entire time actually worked being only six hours 
for the sum of 5s. 6d., or 11d. per hour, as against 44d. per hour 
‘of the civilian workman. Add to all the foregoing at least 6d. per 
day for tools for the soldier, o you will find the sapper labour 
costs actually 1s. per hour if he was at work six days out of every 
geven an average of hours as above, Here, again, we must use sub- 
fraction to arrive at any conclusion, and therefore we must deduct 
the number of days on guard, field days, drills, on the march, or 
on shipboard, &c., from the sapper’s time; and, in reality, he does 
gc work more than three days out of each week for £76 10s. 63d. 
very word I have gaid relates solely to the sapper as a workman 
to supersede the civilian; for, be it py Saar 
gallant eoldiers exist than the corps of Roy gineers. 

I now take the infantry soldiers’ case. Bear*in mind the average 
above given by me of 3s. 4)d. as the cost of civilian labour, The 
dost of mafantry soldi¢r employed on the works is 4s, 3d. per 
Aay, aud that sum is found pe ag per diem of in- 


» 1s. 3d.; working hey from ly att 
“And 
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t, 1s.; barracks, fuel, light, clothi ph yik Armen 
for which the gives, shall we say, six hours’ work. 
such Sg Bag ea Sued, ny easiest mode ee get 
over time being chi in ei umbli 

“ihe, So gomislodened Ghoti gharge. 
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ride, that no more | be 





foundations of walls, sides of drains, or other underground brick- 
work or manenry, Por ard cube, 6d.; for tanks, cess pits, &c., over 
10ft. in depth— t 10ft. being paid for under ite 2—1s.” 
— — labour can hag c a wd ne 

ow, take carpenters’ wor! sue frames, 
prepared for lin. sashes, the sills to avak oak ti deal out- 
side casing, and jin. inside lining, 2in. heads, 1}in. pulling gf 
these last to be tongued to inside and outside casings, gi 
beads, jin. back linings and parting slips; the inside begs 4g 
wide and jin. thick. The sashes to be hung single or dowiie. 
may be ordered, the fixing of the pulley boxes, &c., to be ing 
in the price. Will you believe, Sir, that the price paid f 
work averages 10d. per foot superficial? i 

Stucco work runs thus: ‘Render and float half Portland 
half sand, an average of 2s, 3d. per yard superficial; plain comic 
and moulding in plaster, at 7d. per foot superficial ; and rend 
floating, and stucco on brick or stone averages 1s. per yard & 
ficial.” These prices are from the schedules, without the perder 

e taken off by the contractors, which will average on all tm 
10 per cent, All members of either branches of the profes can 
judge how cheaply the work is performed when compa ith 
civil work, but this is accounted for from es ' 
extending over a period of three years, and maa) 
the large ones pay in the aggregate. ; 

In all the foregoing I have not said one Word as t 
the present mode of superintendence of these Works. 
pays two sets of men to do their overlooking—one fo | 
and one to do the looking on. The officers of 
receive regimental pay, and half that sum Won 
officer receives one pay for work, and no more, ; | 

So that you can see the cost of the expenditure is at the lowest 
calculation 50 per cent. of the outlay 4 of ii — cent., the 
very highest ever known in private work. If her Majesty’s 
Government will teke ; 
they will think well ere they assist gentleman like Mr. Hanbury 
Tracey to put the British nation to an expense that cannot be 
avoided at a day not five years hence if the works be placed in the 
hands of the military instead of the civil workmen. The 
barracks and fortifigations will deteriorate 250 per cent., and mil- 
lions will be levied on the unfortunate taxpayer to renew the 
decayed works. 

The cure for excessive outlay is not to be arrived at by the pre. 
sent cruel stoppage of all Government. works, which has t 
thousands of artisans and labourers to the workhouse or the 
emigrant ship. No, the pruning knife should be lied to the 
real disease; and in the case of the War Departm Works the 
plan is simple: Let the officers of the Koyal Engineers “7 % 
their legitimate occupation of military engineers, and learn that 
branch practically; then, if fortifications are to be designed, the 
corps will be able to turn out the drawings in perfect good faith, 
and the actual work can let by public tender, as at present, to 
substantial contractors, Will be superintended by the “Civil 
Staff of the War Department,” Without that most useless of all 
members, ‘‘ the fifth wheel of the coach,” as the engineer officer 
is called by the civil staff. 


I ch any man to contradict my statement. 
London, il 26th, 1868. AN ARCHITECT. 


PUMPING ENGINES. 


Str,—I noticed in your last week’s impression a correspondent 
requiged to know ee Aroe pump and what length of stroke he 
would want for a izontal 


diameter of cylinder 18in., 
3ft. stroke, and 351b. of steam to pump the water from a depth of 
fifty yards. As I have a little spare time I have been working it out. 
I have got the diameter of 


bat the length of stroke I will 
not be prepared to Bay js * ight, as he left the most impor- 
tant points of the quest ogetiier, Viz, | f Di 


he did not also Bay 


rule I have worked #9 bis :— 
Multiply the steam jeybaider’s diameter in inches by the square 
@oepth the water has to be lifted, and divide 
eye t 






























root of three times the 4 





the product by the depth $f the pit in fath he quotient will be 
the pump’s diameter ih itiches :— 
Diameter of cylinder 18 
37 
196 
144 
oe diameter of pump. 
6 


25 = } nearly. 

The actual horse-power of the Pao tat | found to be about 100- 
horse power—that was assuming the velocity of the piston by the 
general rule, viz. :— 

S = Stroke of engine in feet. 
V = Mean velocity of piston in feet per min. 
V =128 34/ 8 

I think that a pump 6} diameter, 20im. stroke, and thirty-one 
revolutions per minute (thesame as engine, culemnel , would require 
the power of this engine 100 actual and 30 nominal. So the 

Diameter of pump = 6+in. 
Length of stroke = 20in. 


Stoney Stratford, April 20th, 1869. BETA, 





THE RADCLIFFE PROCESS, 


Srr,—I am a constant reader of your journal, and I am often 
deeply interested in the questions discussed in its pages, but more 
particularly the two mentioned in my heading, As some of your 
correspondents doubt the novelty of Mr. Radcliff’s process, you 
will perhaps allow me to express cause for doubt too. Four years 
ago Lf had charge of the rivet- ig tment at the Grange- 


town Ironworks. In heading, Se rivets jund piled iron liable 
to split. Of course, when Dars of the were welded, we 
tried hammering and reheating the puddle-balls, which were 


roughed down, cut into lengths, then re and rolled out to 
finished bars. This cured the spli of the heads, but the 
iron treated thus had lost a great portion of its tensile stren, 
which was accounted for by not Teceiving so working thro 

the rolls as piled iron; and to gai age of more rolli 
two or more puddle-balls were hammered together, and to av 
welded seams the balls were taken out young, hammered togé- 
ther, reheated, roughed down, cut into lengths, reheated again in‘ 
the balling furnace, and rolled out to size. Now, Sir, if that was 
not the * iff process,” it was something very like it. 

And now about the Hancock propeller. Early in the spring of 
last year I sketched with a piece of chalk and described a propeller 
to my employer, the object of which propeller was that it should 
so formed as to force the water from its surface in a straight 
line astern from the ship. Then, of course, all the counter force 
would be driving the ship ahead; whereas in the common screw- 
propeller a great part of the engine power is spent in forcing the 
water outwards from its periphery. Now, the propeller sketched 
was identical with the illustration you gave of cock’s propeller 
in your journal of 11th September last, and a modification of it 
was put on the steam-dredger Novelty, the launch of which was 
noticed ia one of the April numbers of Tux ENGINEER of 1868, 

These facts are not stated with any invidious féeling, but rather 
to illustrate the unfair obstructiveness of the patent laws as affect- 
ing poor inventors. J. BARROWMAN, 

Grangetown, Cardiff, 20th April, 1839. 


S1zn,—An upcieay in dete from me to Mr. Radcliffe for not earlier 
relvng letter ‘HE ENGINEER of the 9th instant. 
Radoliffe denla with 








| but sometimes 


take the trouble to read these figures perhaps} 








inh ex Mr. Radcliffe deals « 


to the novelty of a subsequent patent for a valuable and [a 
invention.” There is, however, room for doubt as to being 
the correct 

My letter in your impression of the 19th ult. shows, first, that, 
speaking from my own e4 at the Pontypool Works in 
1864 and 1865, Mr. Josiah Ri doubled four and more balls 
under the steam hammer, and rolled them off into bars of excellent 
quality; and, next, that during the same period slabs made b 
doubling were taken direct from the hammer to the plate mi 
heating furnace, and after wash-heating were rolled off into plates 
—one such plate being confessedly a ‘‘trial” or ‘‘ experiment ” 
which gave very satisfactory results, but not derived from pig iron, 
costing as little as 40s. per ton; and the others being thinner, in 
execution of an order. I am not peeupeoed, of sufficient acumen to 
discover any differences between the Pontypool processes and pro- 
ducts and the Consett ones when making iron and not steel plates. 


Mr. Radcliffe’s product is necessarily puddled iron or puddled steel, 
=—t no one can make heavy puddled bars or puddle 
either 


ed plates of 
system of puddling, 
process, If no heavy 


; l bars were ever made before January, 1868, 
3 : fan claim a patent for novelty, but certainly 
e € d the claim is generally considered so 
maa y Apr ough Mr. Radcliffe’s process is being regularly 
pursued im sev: s, as for years past, no one thinks it worth 
while to notice his claim. I have before me a letter from a 
gentlema, Who states that at a certain ironworks, which need not 
d hey have an order for rails in hand, the ‘‘ tops” 
and * bottoms” for which are made as follows :—Generally three, 
, puddled balls are doubled and well shingled 
into a bloom. y is then immediately taken to a con- 
ous heating furnace for a wash-heat, and there rolled off into 
and bottoms of the right width and thickne’s for the pile. 
» Wherein do these bars differ from Mr. Radcliffe’s 
lates, excepting that the former were rolled between 
oust ot forget Mr. Rad specification says he 


kind, under the present 


Mr. Radcliffe’s 











" ‘*tron or steel,” so 

included in his Vay The same gentleman who 
sent me ded ve information t tops and bottoms named two 
other Where Mr. Radcliffe’s process is in use for sheets of 
inferior quality. I may safely say there are dozens of works 
fringi . Radcliffe’s claim every day; and if his claim 


Geek T chow bs only too happy to meet with a tithe of the 


he could soon be reaping, 
not ettciently informed to say whether Mr. Radcliffe 


“ have sustained a claim for making puddled steel plates 
bars by doubling. A gentleman lately told me that he saw Mr. 
Chay heavy puddied steel plates by dowbling some years ago 
‘at the Mersey Works. Mr. Radcliffe has tedly stated in his 
specification that his process refers to “‘iron or steel;” and, if I 


the above iron tops 








thistake not—though I must here speak under correction—his 


having covered an old ironmaking process in the manner he has 
invalidates any novelty he might rightly claim for heavy puddled 


plates. 
No small amount of the rogresd achieved at Consett arises from 
the free use of a heavy double-acting steam hammer. in the first 
place, it requires puddled balls from good pig iron to, stand this 
treatment; and, next, a is much more effectively expelled 
by the percussive action of the hammer than by means of simple 
pressure exerted as by squeezers and rolls. If by re-heating and 
re-hhmmering you can sufficiently consolidate the mass so as to 
thoroughly e the cinder from the pores, you have a better 
prodact + obtained by rolling; but in practice it is difficult 
to do this without resorting to the inconvenience of drawing out 
long bars under the hammer. I have no hesitation in placing 
hammer “ veg ay above roll “work,” since earning some 
experience at a Norway, where, with three comparatively 
al t hammen te i 
charcoal fineries in this country could Boppete with. 
Another reason for the good tensile results of the Consett plates 
is, as I have stated before, that they are paddled steel. Let Mr. 
Radcliffe send a sample of his plates to am @malytical chemist of as 
good reputation as Mr. Kircaldy enjoys for mechanical tests, and 
he will soon be convinced that his plates are steel. The superiority 
of his L yates does not, from the selec- 
tion | pig, or from any “* 






furnace, bars were made 
that I have seen from 






» in the puddling, or from any 

peculiarity in the process—for there is nothing newin any of them 
—but simply from the fact that his product is steel; but this, like 
all puddled steel, is liable to wide variations in tensile strength. 
_. A correspondent in a contemporary has boldly challenged Mr. 
Radcliffe upon a very i oy question, viz., that as to the 
amount of wasters made by his process. Mr. Radcliffe has not 
denied that bis system is subject to the drawback of numerous 
wasters. This refers more especially to thick plates, where the 
work in the plate rolls is not so much as for thin plates and sheets. 
Another question which has been raised is, whether the extra 
quantity of shearings from the puddled plates do not much more 
than counterbalance the cross-ends and waste by the ordinary 
piling process ? 

In his specification Mr. Radcliffe talksof a ‘‘ homogeneous mass,” 
“homogeneous lump, &c.,” and intends by his process to arrive at 
homogeneity of quality—that El Dorado of at least 90 per cent. of 
the inventors of improvements in ironmaking. Yet can anyone 
possibly believe that any two of the Consett puddled steel plates 
are identical in quality? No more so than any two blowings of 
Bessemer steel are identical in position. The composition of a 
Consett steel plate varies at different points, arising from the cer- 
tainty that one of the puddler’s party to the doubling has decarbur- 
ised his charge more or less than the other, There would be a 
better chance of obtaining homogeneity were the charges thoroughly 
cleared, as for iron bars. 

But, besides this, so long as doubling under the hammer is 
practised as hitherto, homogeneity will never be an infallible 
result. Who ever saw a forge work a single turn without the 
occurrence of some little hitches to delay the shingling? The 

' rims joccasion to send back a ball for being too ‘‘raw;” or 

e decond, or any ball, is too large to come through his 
oan of we be manipulated a couple of minutes; ora ball is 

ked off a couch by a collision or obstruction, and time is lost 
EO ang J this matter right; or a dozen other contingencies may 
er to keep a slab on the anvil waiting for a ball. In South 
; we have these casualties sometimes multiplied by the re- 
c and gus influences of ‘‘turn-books,” and “ pay-day” 
cots to een upon the griefs of “ pinching-week.” Speak- 
‘ing on behalf of all in the principality, I will say we sincerely hope 
they know nothing of these latter technicalities and their effects 
in the north—effects some of them highly inimical to the standard 
rcentage of carbon in puddled steel. However, if a shingler is 
ept waiting for a ball from any cause whatever, more or less 
infusible oxide is formed on the top of the slab which will be 
covered by the next ball, and no subsequent heating or hammering 
will Yemove that oxide or form a weld. I have seen plates from 
slabs made by doubling show the junctions of the puddled balls as 
distinctly as a plate from a badly-heated pile will show the lines 
of contact, and few would hesitate to predict that at least 5 per 
cent. Of the Consett plates show here and there on the sh 
edges Similar dann, and that a larger proportion of them would 
show it tipon the application of weak acid to the polished edges. 

Before the Consett slabs will be homogeneous Mr. Radcliffe will 
have to thoroughly ‘‘ clear” his charges, to abandon doubling, and 
bring out an ‘* equivalent weight” for the slab ‘‘direct from the 
puddling furnace,” as his cation speaks of. But Mr. Menelaus 
did this st Dowlais Jong ‘ago, about which he has written, ** For 

il- ; which is the me 7 trade * —— a _, ball, 
say of six owt,, is a-positive advantage.” . Menelaus, ieve, 

oti the Radcliffe with some of his lumps, and his 
to homogeneous 


bars of c witch shave had. 
be ptt | Mr, Rodliffe uny praise due ¥o him for 
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originating s new but he is not competent to tell us what 
is new un’ ieethehangnetsted bimoelf with Chet hes been dene in 
other places; and he will certainly find, although he is a bond fide 


inventor, that he has been forestalled in every particular of his 
system, excepting doubling puddled steel balls, and very probably 
= io Works, P T. MorGans. 
‘oundry and Wagon Wor ‘ontypool, 
April 27th, 1869. 








ON THE THEORY OF BOILING IN CONNECTION 
WITH SOME PROCESSES IN THE USEFUL 
ARTS. 

By Cuartes Tompinson, Esq., F.R.S., F.C.S. 
(Continued from page 291.) 
_ Chareoal, or some other us body, is, then, the proper nucleus 
in the case of boiling liquids. It is quite remarkable to see how 
efficiently a lump of coal acts in a vessel of boiling water in giving 
off vapour, promoting = boiling, and preventing the jump- 
ing of the vessel. Not the least important service of these porous 
nuclei is the fixity they confer on the boiling point. When a liquid 
is boiling in a clean vessel, and in the absence of nuclei, it may go 
on ving steam until the liquid becomes more and gpa wl 
saturated with it, and during this period the phenomena of boiling 
cease, and the temperature rises some degrees above the boiling 


ag oe is avery semete emeneny A for me yd 
r. Casella for showing this rise, an accurately 
twentieths of a degree. He has 2 also a thermometer on 


a large scale for showing this fact to you to-night, 
happy to do so at the end of the paper. But I may state that this 
delicate thermometer, graduated into twentieths of a degree, com- 
mences its scale at 204 . Fah., and terminates at 215 deg. ; but 
this is not high enough ; for, although we are taught that when the 
pressure is at 29°8 inches water boils at 212 deg., yet under that 
pressure, in a chemically clean vessel, water may not boil until it 
reaches 218 deg. and upwards. I have repeatedly had to snatch 
this thermometer out of the vessel when 1 saw the mercury rising 
rapidly to the top of the tube, for, had it reached the top with its 
ascensive force unchecked, it would infallibly have burst the bulb. 

It is interesting to watch this thermometer when it marks tem- 
oa pd below its extreme limit of 215 deg. When the bulb is in 

iling water the mercury is not still for an instant. It is con- 
stantly oscillating, like an uneasy pulse which marks the uneasy 
action of the heart ; so the mercury in the stem marks the uneasy 
action that is going on in the liquid. The formation of steam in 
the liquid is indicated by a rise, the bursting of a bubble by a fall. 
The most considerable rise and fall is when the boiling ceases and 
steam accumulates, and there is a sudden burst, accompanied by a 
kicking of the vessel. This uneasy kind of action, so manifest on 
# stnall scale, must be a mighty force in a steam boiler, or a large 
still or retort. No wonder that attempts have been made to re- 
move or to mitigate this irregular kind of action by means of 
nuclei; but I venture to say that in the majority of cases the 
proper nuclei have not been selected. So far as I know they 
should always be porous bodies of such a nature as not to be acted 
on by the liquid. 

_ As there is nothing like comparative numerical results for test- 
ing processes against each other, I give the following among many 
obtained at my request by my friend Mr. Hatcher :— 

_1._A glass flask with a wide neck was filled about one-third with 
distilled water ; it was boiled over a gas burner, weighed rapidly, 
and replaced over the burner. After boiling twenty minutes it was 
weighed again. The flask was once more filled to the original 
quantity, and some bits of coke were added; it was boiled and 
weighed as before, the flame remaining unaltered all the time. 

Results.—Water boiled away in the first trial (water only) 995 
grains ; in the second trial (with coke) 1130 grains. 

-‘— of producte I? 1336. 

. Water was made to distil freely from a still, and the quanti 
collected in fifteen minutes was weighed. A few sasee at pad 
were then added to the water in the still, and the distillate col- 
lected again during fifteen minutes. 

Results.—Distillate from water only 293 grains ; from water with 
coke 310 grains. 

Ratio of products as 100: 105°8. 

3. A similar trial was made with common wood charcoal, but 
the vessel having been made much cleaner by the action of the first 
boiling, the water boiled irregularly, with bumping. Tae additi 
of the charcoal made the boiling tranquil and 4 

Results.—Distillate from water only 262 grains ; from water with 
charcoal 334 grains. 

Ratio of results as 100: 127°4, 

The following results are from my own ents :— 

Methylated spirit was distilled in a gl t at a fixed boiling 
point of 171 deg. Fah. The distillate c in five minutes was 
weighed, and found to amount to 244 grains. Three or four frag- 
ments of charcoal, partly from boxwood and ly from cocoa-nut 
shell, weighing altogether twenty grains, ow added to the 
retort, and when the spirit was again fai boiling the distillate 
during five minutes was again collected hed. It was now 
found to amount to 325 grains. The ratio the results is as 
100 : 1332. 

Instead of charcoal, twenty grains of fine 
four fragments were used in the retort, 
sults was as 100: 121°7. 

With twenty grains of meerschaum as 160; 112. 

With twenty grains of coke as 100: 107°46. 

These numerical results are, however, very much understated if 
compared with those obtained in a retort that is free 
from nuclei, which was by no means the case with the retort 
actually employed. Ind it is seldom that we get a retort ora 
flask, or even a test tube that is free from porous specks of ferric 
oxide, or of carbon. These become attached to the glass in the 

rocess of manufacture while it is still soft, and they act as small 

ut powerful nuclei in separating ur from hot liquids, and 
preventing bumping. Indeed, were it not for the presence of 
these accidental impurities, many a chemical tion must fail 
from the fracture of the vessel from excessive bumping, and 
chemists would have only too close an acquaintance with the 
PiGhenea of soubresauts. 
arcoal, coke, pumice, and other porous bodies are especially 
valuable in distilling those liquids that are of such a nature as to 
exert a powerful action in cleaning the inner surface of the retort 
or of the still. Such liquids as alcohol or spirits of wine, ether, 
naphtha, benzole, enynane acid, &c., act in this way, and the 
sides of the vessel no longer performing the useful function of a 
of the Fiquid to 


d pumicestone in 
m the ratio of the re- 


nucleus, the adhesion the sides of the vessel is so 


of the ae of barley, the soap, the butter, and the paraffin, &c., 


ly » 

I have already said that these porous nuclei act by the force of 
capillarity, and so powerful is this foree alone that it can be applied 
in a variety of ways. Even a short bundle of fine capillary fibres, 
united like a faggot bya thread in the is an active nucleus 
in liberating vapour. Such a bundle, only ten grains, put 
intoa retort from which methylated t was being distilled, 
raised the amount of distillate in the of 100°110. 

Where circumstances admit of we may apparently increase 

he nucleus power even of first boiling it in a liquid of 

higher boiling point than that of the liquid to which it is to be 
transferred. Thus a piece of charcoal that had been used in boiling 
turpentine seemed to be more active than pure charcoal in libe- 
rating vapour from boiling water. The charcoal is not only porous 
but unclean, and hence its activity. I have not tried it against 
clean charcoal in quantitive ex ts; hence I only say that it 
seems to be the more active of two. 

I have no doubt that a large number of processes in the useful 
arts will be assis a clearer knowledge of the action of nuclei 
which I have thus bj attempted to explain. It is the 
result of scientific labour to reduce to law the empirical practices of 
industry. As soon as an intelligent manufacturer knows the prin- 
ciple upon which he works he can improve andcheapen his processes 
by an increased production, or by an economy of fuel, or by simpler 
apparatus, or less labour, &. I believe that these ends may be 
attained by a judicious application of nuclei in the vast number of 
cases where it is moon As to raise vapour from liquids by the pro- 
cess of boiling. The proper applications of such nuclei might be 
made the subject of several patents; but I have so great a horror 
of patents, especially under the present laws and practice, that I 
prefer to bestow this application of some of my recent scientific 
researches as a free gift to the useful arts, rather than hamper it 
with any conditions. 

What I claim to have discovered is the action of nuclei in libe- 
rating gas, or salt, or vapour from solution; and the bebaviour and 
proper application of nuclei in various processes in the useful arts. 
Bodies have long been used for promoting vaporisation, crystallisa- 
tion, &¢. ; but how they acted, and why they often sary han ceased 

o act, wasnot known. We have many theories about the “*myste- 
rious action of air,” “‘ catalytic action,” * molecular change,” &c., 
which have borne no fruit ; whereas, according to my view, sup- 
ported as it is by hundreds of experiments, all the varied pheno- 
men of nuclei may be explained by the varying force of esion 
and capillary action. 

In the discussion which followed the chairman remarked that 
the subject of the paper was a most important one, and extended 
in its various ramifications almost throughout the whole range of 
the useful arts, from the housewife’s tea-kettle up to the locomotive 
engine. In proportion as boiling could be effected more readily, 
so would the power of boilers be increased, or their size and weight 
diminished. He should be much obliged to any gentleman who 
had any remarks to make on this important subject. 

Mr. Bramwell said the matter brought before the meeting was 
one more suited to a chemist than to a mechanical engineer like 
himself ; but there were some points on which he might venture a 
remark or two. Mr. Tomlinson had suggested that if the kind of 
explosion which had been going on in the small retort were magni- 
fied to a proportionate extent in a large steam boiler the effect 
would be tremendous; but he (Mr. Bramwell) did not think there 
were any instances recorded of such results, which might perhaps 
be accounted for by the fact that boilers, instead of being too clean, 
as was the condition of the vessel instanced in the paper, were 
generally far too dirty. When the use of surface condensers was 
lately revived for steam engines, there was a fear on the part of 
some engineers that the water, being entirely deprived of air, 
might, in boiling, cause these constant explosions ; that, however, 
had not been found to be the case, and the only difference really 
was that the distilled water, from certain circumstances which 
need not now be entered into in detail, occasioned more rapid cor- 
rosion of the boiler. This had been easily remedied by the intro- 
duction of a small portion of undistilled water which protected 
the plate by aslight deposit. He (Mr. Bramwell) was not a chemist, 
but he had endeavoured te follow Mr. Tomlinson in his paper, 
and he understood him to say that he leoked upon the nuclei 
(especially those porous bodies which he rred, as being con- 
stant in their action) as acting by possessing a greater attraction 
for the vapour than the water had, and thus extracting from the 
water the vaporous particles, he could understand, but he 
did not quite see how, if they had so great an attraction for the 
vapour, it was given off again from them so readily. No doubt 
there was a good chemical answer to this difficulty, which perhaps 
might be given. An answer, but a mechanical one, suggested it- 
self to him as being possibly the correct one, was this :—That if a 
vessel of water were heated at the bottom, vapour was there.gener- 
ated which was desirous of ascending all over the vessel, in no one 
part more than another ; that vapour was im a state of unstable 
equilibrium, but if it could be induced to aseend in any one part, 
that condition of things would be relieved, amd there would be a 
continuous easy flow. Otherwise the steam would go on accumu- 
lating until the pressure was too great to be borne, and then there 


would be a gush or semi-explosiop. Now, if in a vessel of boiling | 


water there was any matter coated with particles of steam, it ap- 
peared to him that the parts immediately adjacent to this matter 
would form an easier channel through the water for other particles 
of steam ; in other words, that a bubble of steam would find its 
way through the water with less difficulty when on one side of the 
channel there was a film of steam, than when it had to go through 
the water entirely. A very coarse practical illustration of that 
fact was tried in America at the time when he (Mr. Bramwell) was 
there, by the owner of steam running from New York to 
New Jersey, who though could get rid of the friction of the 
water by interposing a lubricating film of air between the skin of 
the boat and the water, which he accomplished by making a series 
of open channels below the bottom, into which air was pumped at 
the bow and escaped at the stern. Therecould be no doubt that 
in this way he obtained the desired result, although at such an ex- 
penditure of power as to render it practically of no value, and 
therefore he (Mr. Bramwell) mentioned it merely as an illustration 
of what he had been saying, and not as awseful fact in steam 
navigation. If this idea were correct, then the porous material 
which, in the first instance by capillary power, attracted particles 
of vapour to itself, would act, not by giving it off again,—which 
seeemed to him an anomaly—but ty Ores a channel, one side of 
which was a film of vapour. He (Mr. Bramwell) might further 
remark, that when a current was once established in this or any 
other way, it was comparatively easy to it up, because when 
once the particles of steam—or carbonic acid gas, in the case of 
soda water—were got to ascend im one place rather than in 





strong that the vapour accumulates in it, and apes in ex- 
plosive bursts, separated by almost quiet intervals. These porous 
nuclei render the boiling and the liberation of vapour quite easy. 
Even in thick syrup of sugar, bees | at 240 deg. Fab., they are 
still active, and with their assistance I have in the course of 
minutes driven off so much water from a syrup boiling at 218 deg., 
that it soon reached 240 deg., and cooled down into a clear semi- 
solid mass in a flask, into which a plug of cotton wool sn nal 
when the lamp was removed. Here is a flask ining a syrap 
that — at — 220 ~ F Bescon tains om ump one 
or two bits of cocoa-nut s a of pumice. I 
shall be happy to set this flask boiling. : 
Charcoal from cocoa-nut shell is a good nucleus. It is very 
dense, and will occupy the bottom of the vessel that contains 
liquids somewhat denser than water. It is at the or near 
the bottom of the vessel that the nucleus is most efficient, and 
dense liquids the porous nucleus may be loaded with some heavy 
metal that the liquid does not act on. Coke, though a less power- 
ful nucleus than churcoal, is convenient from its being always at 





hand. and presenting itself in lumps of any size. I have no doubt 
it will be found of use in steam boilers, and may be used instead 
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ther, that column, being a mixed column of water and steam, 
would be lighter than any other part of the liquid, and thus an up- 
cast and down-cast shaft or current would be established, and this 
might account for the regularity of the boiling when these porous 
matters were w There was oue matter on which he should like 
a little further information. Hehad understood Mr. Tomlinson 
to say that in certain cases the amount of produce from a given 
still was increased by the introduction of s bodies as much as 
thirty-three per cent. ; was it intended to be conveyed that this 
result was obtained without any increased expenditure. of heat ? 
because if that were so they would have to re-investigate the ques- 
tion as to the amount of heat required to convert a given quantity 
of water into steam. If it merely meant that out of the same 
sized vessel exposed to a certain heat more steam was obtained, 
then the difliculty that the result was at variance with accepted 
laws would not occur, as the result could be explained by simply 
assuming that more heat was utilised. He would, however, just 
throw out the suggestion whether or not the supposed extra steam 
thus produced was absolutely dry steam, because there was a state 
of things, well known to engineers in trying the evaporative powers 
of various boilers, under which a large quantity of water disap- 
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| Sorption of gases by charcoal and other porous bodies. 





peared out of them, not all in the form of dry steam, however, but 
partly in that of water carried along with the vapour, which state 
of things was technically known as priming. There was another 
matter, somewhat connected with the subject of the paper, of 
which he should be glad to have an explanation ; engineers were 
in the habit when a low pressure boiler (say with steam from 
6 lb. to 251b. to the inch), was ‘priming, of injecting with 
a syringe a certain amount of grease into the lower part of 
boiler, which was found to stop the priming; but on the other 
hand, in the case of a high pressure boiler, such as that of a loco- 
motive engine, priming was commonly ascribed by the engine 
driver to his having greasy water ; so that what was considered a 
cure for a low-pressure boiler caused or aggravated the evil ina 
high-pressure one. He understood Mr. Tomlinson to say that a 
chemically clean surface would be wetted by water rather than by 
@ vapour or gas, whereas, greasy water would not wet it, while 
vapour or gas would. This being the condition of things, a possible 

ion of the use of the introduction of grease might be, 
that if in a boiler there were only a few strong local currents, 
which caused priming, the injection of grease might “‘ dirty” large 
portions of the boiler surface, and thus form, poy explai 
channels up which the steam erent poss, ene Shae 06 ape gene 
instead of a local delivery of steam, which was commonly the cause 
of priming. He might mention, in conclusion, that im 1839 Mr. 
Armstrong published a new edition of his work on the boilers of 
steam and on the saving of fuel, and between pages 130 
and 139 would be found vings of boilers with ‘pieges of brick 
or other matters put into , and steam-bubbles arising there- 
from, which pieces of brick Mr. Armstrong called ‘*steam genera- 
tors.” He (hr. Bramwell) fancied the right term would be “ steam 

” as he could not imagine that puttiny bricks intoa 

boiler would raise steam. Then, again, many years ago, at the 
time the Blackwall Railway was first opened, there was an old 
engine of Boulton and Watt’s at work at Rotherhithe, and the fore 
man, having put some pieces of oak from a shipyard into the boiler 
for the purpose of keeping it clean, declared that he immediately 
got more steam, He(Mr. Bramwell) should certainly like further 
particulars about the use of barley radicles in Scotland, because, 
as he understood the statement in the paper, it pointed to a most 
extraordinary and, if correct, to a most important result. This re- 
sult was, that in asteam boiler tiere could be obtained more steam 
for the same expenditure of heat when the barley was used than 
when it was not. It was true this was only repeating that which 
had been alleged in the case of the small experimental stills, but it 
was doing it upon a large and practical scale. The statement was 
that when a boiler had become so much encrusted as to cease to 
produce the required amount of steam, the workman, rather than 
stop the engine for ihe prapece of cleaning the boiler, would put 
into it some barley, and then they immediately got more s 
than before. He (Mr. Bramwell) presumed that barley could pot 
add to the conducting power of a dirty boiler ; and therefore he 
was at aloss to know how the result was to be explained short of 
alleging that, when it happened barley was present, by the same 
expenditure of heat a greater amount of steam was produced—or, 
which was the same thing, an equal amount of steam was got 
by a less expenditure of heat. 

Mr. Warriner said he could in some measure confirm the 
statements made in the speek bg —~ +s in the course 
of making experiments in cooki or the War Department. It 
was found at Woolwich barracks that by putting oyster-shells into 
the boilers, food for from 50 to 100 more persons could be Pro. 
The waters of Kent, Surrey, and Sussex were very much charged 
with chalk and silica, which caused a great deal of deposit on the 
boilers, but the intreduction of the oyster-shells, or similar gub- 
stances, prevented that difficulty. Various other matters, such as 
barley and oak sawdust, had been tried, but nothing equalled lime, 
oyster-shells, or flint stones. He had also found in the preparagjon 
of preserved food in tins, which was boiled in a bath of chloride of 
calcium, that if a film of oil or fat were poured upon the chloride 
an addition of from 12 deg. to 20 deg. of heat was obtained. He 
had searched every work he could think of in English, French, or 
German, to endeavour to find the reason of this, but could not suc- 
ceed, and should like to have an explanation. 

Mr. Tomlinson said that to reply aljequately to the various re- 
marks and suggestions which had been made would require a whole 
evening, but he would briefly touch upon what seemed most im- 

tant. He was not aware of the recommendation in Armstrong’s 
ok referred to by Mr. Bramwell, but it was quite probable that 
such had been made empirically ; what he contended for was the 
discovery of the principle. The next question, which was one of 
considerable importance, was as to how he ted forthe: 
of the distillate. In the first place he must say that in all these 
experiments he had used either water or methylated spirit, whgse 
boiling point was fixed at 171 deg. Under these circumstances, by 
the addition of three or four fragments of charcoal weighing enly 
twenty grains, he had obtained at least one-fourth more distillate. 
He did not want it to be supposed that he had created any pew 
foree, but simply that he economised heat, by preventing its 
being wasted in those energetic bursts and jerks, which of cayrse 
exhausted a certain amount of heat. He entirely denied the truth 
of the air theory of ebullition. His definition of boiling, which he 
thought was supported by a very large number of experimegts, 
was, that a boiling liquid was a supersaturated solution of its @wn 
vapour. The proof which he had given of this in his illustrations 
was, that if you lowered a nucleus into a liquid, no matter vent 
its volume, at or near the beiling point, steam was instantly dis- 
engaged. That could not be through raising the temperature, be- 
cause the introduction of acold rod of glass or metal would rather 
tend to lower it, but yet the rod would immediately become covered 
with steam bubbles. His contention was, that the action of porous 
bodies was precisely that which was pointed out so ably by De 
Saussure some years ago, in his two classical memoirs on the ab- 
In « well- 
burnt piece of charcoal there was an enormous amount of surface, 
more almost than would be readily believed, for a piece the size of 
his thumb-nail had a surface of many square yards. He believed 
that manufacturers engaged in distillation would find it much to 
their advantage, instead of using soap and various other obnoxious 
articles to promote ebullition, to know the rationale of the thing, 
and to usecoke or charcoal. Referring to the remarks of Mr. 
Warriner, he had no doubt that oyster-shells would form very good 
nuclei, but he had siot found that flint stones were so, because they 
soon became clean by the action of the boiling liquid, and then 
their presence was a positive mischief rather then an advantage. 











ComMITTAL OF SouTH YORKSHIRE Mixers FoR Riot, INTIMI- 
DATION, ASSAULT, AND Consprracy.—On Friday, Tuesday, and 
Wednesday the Doncaster‘ magistrates were engaged in hearing a 
number of informations which had been laid against about forty 
miners who are locked out at the Denaby Main Colliery, near 
Mexborough. Eighteen of the informations were laid for riot, 
nine for aiding and abetting, and the rest for assault and intimi- 
dation. Mr. Blackburn, barrister, instructed by Mr. Whitfield, 
appeared for the prosecution; and Mr. Sugg, of Sheffield, defended. 
The case which was first taken was against fourteen miners, who 
were charged with assault and intimidation, and with endeavour- 
ing to force Martin O‘Malley to depart from his hiring on the 9th 
of April. The prosecutor, O‘Malley, stated that on the day named 
be was returning from his work, and was met, as usual, by a large 
crowd, which carried an effigy and was headed by a band. John- 
son, one of the men, had a stick. which he flourished in his face, 
and swore he would kill him. The bench, after a lengthy hearing, 
committed six of the defendants to the Wakefield House of Cor- 
rection for a month; three of the prisoners they committed for 
trial for a brutal assualt on O‘Malley, and the rest were bound 
over to keep the peace. On Tuesday a large number of miners 
were charged with conspiracy and riot at Mexborough, and were 
all, with one exception, committed for trial. A similar b tch of 
cases was also heard on Wednesday, with a like result, 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 
PARIS.—MM. Xavier and Borveav, Rue de pe any 
- BERLIN. —Messrs. A. ASHER and a 
VIENNA.—Messrs. GEROLD and Oo., 
pg Sey geo 
ST. ggg ag mi M. Wor, ~ 9 dt 
“ Gaceta Industrial,” Preci: : 





- PUBLISHER’S NOTICE. 

There is reason to believe that the weekly sale of Tue 
vate ae i eesiendmet tthe tn Montiel 
maining engineering in l 
character, or QUALITY, of its ec ory ane them- 
selves possess conclusive and satisfactory evidence. 


*,* ADVERTISEMENTS, TO SECURE INSERTION IN. THE ENGINEER 
MUST REACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY. HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 








TO CORRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 
R. W. P.— Very soon, crowded out. 
B. anpj M.—We never make such arrangements. Advertise. 
T. anv C, D. (Kircaldy).— Received, shail be promptly attended to. 
H. G. (Victoria Dockyard, Steam Launch).—A letter lies at our office for this 


M. W. 8.—(1) We are unable to say. (2) Varies from twelve to thirty 
fathoms. (3) Veryrapid. (4) Yes. 

TuHoanton’s Evecrric Beiis.—A correspondent wishes for the address of 
Mr. Thornton, the maker of electric bells. 

Inosworx.—No card or address; in waste basket. How often must we 
repeat that we will pay no attention to Yy com ications ? 

F. R. 8. (Monkwearmouth).—The head offices of the East India Railway 
Company are at 29 and 30, Nicholas-lane, E.C. Mr. D. I. Noad is 
Managing Director. 

T. K —(1) Horizontal engines are liked because they are so simple and inex- 
pensive. (2) About seventy to seventy-five revolutions, and 2ft. Gin. stroke. 
(3) Use a double guide. 

B. H. O. B. (Crewe).— Your scheme is not a bad one, and if you have money 
enough to carry it out you may do very well, but do not forget that it is in 
its nature speculative, and that no one can advise you better on the subject 
than yourself, for the simple reason that no one knows so well of what sort 
of stuff you are made 

Constayt Reaper.—The first and second of vour suggestions have already 
been anticipated. See Tue Encineer for July 3rd, 1868, January 29th, 
1869, and April 2nd, 1869. We will consider the third. Do you mean to 
assert that you are a ** constant reader” of Tus ENGINeER and that you 
have not observed the subjects of your suggestions in the above numbers? 
Fie, “Constant Reader,” “Constant Reader,” fie! We are shocked and 
deeply grieved. 








RIVET MACHINERY. 
(To the Editor of The Engineer.) 
S1z,—Will any correspondent favour me with the address of a maker of 
rivet machines, jin. to 4in. diameter, sixty to seventy rivets per minute ? 
Kinderdyke, April 22nd, 1869. T. E. 





ENVELOPE CUTTING MACHINES. 
(To the Editor of The Engineer.) 
$1x,—Will any correspondent kindly send me names and addresses of the 
principal makers of lope cutting hines ? Cc. M. 
Oswestry, April 28th, 1369. 








IRON ROOF. 
(To the Editor of The Engineer.) 

S1x,—Will any of your readers favour me with a suggestion as to the 
cheapest roof (felt excluded) I can use to cover a span of 32ft., G0ft. long? 
What should a galvanised iron roof cost and weigh ? Enquipen. 

April 
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CUTTING PILED FABRICS. 
(To the Editor of The Engineer.) 

S1n,—(!) Where can I get information of the mode of “cutting woollen and 
cotton cords, or other goods cut on the face? (2) If any machine has been 
made to cut the ribs open of a woollen or cotton cord, if so, where I can get 
descripti d ifications ? I. B. 


P and, if p 
Leeds, April 22nd, 1869. 
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EDWARDS’ TRAIN SIGNALS. 

(To the Editor of The Engineer.) 
' Srz,—In your impression of last week you state, in reference to my system 
of train signalling, that if a greater amount of pull in than 18in. or 20in is 
necessary the system is useless. This is not so, the amount of pull in can 
be increased to 3ft. 10in., and in the modified system, where detectors are 
not used, which you note this week, any amount cf pull in can be obtained— 
even fifty or a hundred yards if necessary, and signals can be given with 
certainty through trains of thirty carriages. Will you please insert this, as 
your statement is calculated to mislead those interested. 


April 24th, 1869. Joun Epwaagps. 





PETROLEUM AS A LUBRICATOR. 
(To the Editor of The Engineer.) 

81r,—Would you kindly allow me a smal] space in your widely-circulated 
Journal to disabuse the minds of many of your numerous readers as to the 
nature of petroleum oil for lubricating purposes? Where the same can be 
kept in its place it is allowed to be the best oil for.the purpose of any. Many 
people object to its use, saying, when it gets hot it blazes, burns, explodes, 
&c. I have tried it in many ways, and the last trial I gave it I got a gill of 
refined oil, put it into a saucepan, put it on the fire and boiled it. Having 
let it boil for a length of time, I got a light and put it to what seemed to be 
steam—of course it was vapour. It ignited and burned steadily until all was 
consumed. . So much for danger. Sorncceve. 
19, Silver-street, Portland-street, Manchester. 





MEETINGS NEXT WEEK. 


* THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 4th, at eight 
p.m.: 1. i “On the Outfall of ‘the River Humber.” 2. Time 
—— the following paper will be read: ‘‘ Description of the Low Water 
at Birkenhead,” by Mr. John Ellacott, M. Inst. C E. 

SOCIETY OF ENGINEERS.—The next ordinary meeting of the Society will 

evening, May 3rd, 1849, in the Lower Hall, Exeter Hall, 
Strand. A paper will be read on “The Sy and App Employed 
for Illumination by Coal Gas,” by Mr. William Sugg. The chair to be taken 
at half-past seven o'clock precisely. There will be a ballot for the election of 
members. 

ROYAL UNITED SERVICE INSTITUTION.—Evening meeting, Monday, May 
3rd, at half-past ~~ o'clock precisely: “‘A Movable Steel Mantelet fur 
the Protection of Field Artillery and Ty Charles W. Ead:, 
Esq., .— Fe a 7th, * three o'clock: “ Ly - Fed Britis 
Coasts, elegra, eather Intelligence,’ bert H, ’ 
Director ical Office, Board of Trade. ad a, 











THE ENGINEER can be had, by order, from newsagent in town or country, and 
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, WIRE ROADS. 
Tue great defect of the modern railway is that the 
tem does not admit .of use. It is true 





t a railway can be laid down and worked by locomotive . 


power in almost any conceivable country, provided there is 
sufficient capital available for its construction, and sufficient 
traffic to pay for working it. But thousands of cases will 
nt themselves to the engineer in which, although a 
‘air amount of traffic may be expected, it is morally certain 
that this traffic could under no possibleci st prove 
remunerative, for the simple reason that the capital 
expended would of necessity be out of all proportion to the 
money received for the carriage of or the conveyance 
of passengers. As we cheapen railways we increase their 
sphere of usefulness; and were it possible to reduce the cost 
of railways below that of common roads, and to render the 
conditions of working such that on them, asona canal, private 
individuals could run private vehicles, it is more than 
probable that common roads would cease to have existence, 
their place being taken by tramways or public railroads. 
Numerous attempts have been made to reduce the cost of 
railroads, but with, for obvious reasons, very little success. 
Thecheapest single line of 4ft. 83in. gauge, which it is possible 
to lay in an easy country will cost at £3000 per mile. 
If the country is difficult or hilly theexpense of construction 
may very well rise to ten times the sum. Railways repre- 
sent the most perfect mode of transit yet produced in one 
sense, and it is therefore to be tted that they are not 
more generally applicable to all the purposes of locomotion 
than is at present the case; but it is, we think, still more to 
be regretted that there is uo prospect whatever that they 
will ever become much more useful than they are now. A 
good deal remains to be done as regards tramways, which 
partake intimately of the nature of railways without being 
railways in the truest or highest sense. But even when 
tramways have received that enormous development of 
which the system is probably capable, conditions 
will still constantly exist under which. it will be 
impossible to resort to their use; and the same truth 
applies to the ordinary macadamised or gravelled road. 
Stretching a point, every ordinary highway and parish 
road may be regarded as the substructure for a tramway. 
No tram can be laid on a substructure much worse than 
our third and fourth-rate country roads. Therefore, it 
may be taken for granted that where a road can be made 
a tram may be laid, and also that where a road cannot be 
constructed no tramway can be laid down. But in almost 
every civilised or partially civilised country in the world, 
circumstances occur under which, though means of transit 
are required, it would be —— to provide them, 
either in the shape of railroads, tramways, or common 
roads, at a price which would justify their construction 
even by a state, much less by any company of 
adventurers. Therefore, it appears that the proposition 
with which we commenced this article applies to both 
tramways and common roads as well as to railways, though 
not with the same force; for both tramways and common 
roads are open to objections, which do not exist in the 
case of railroads, far more more serious than the want of 
universal adaptability. 

It has long been felt that some efficient means of transit 
which might be used under any conceivable: conditions, 
are badly wanted; but it does not appearthat much had been 
done up to a very recent period to supply the want. The 
popular way out of such a difficulty as that, for example, 
which presents itself when the ore from an out-of-the-wa 
mine has to be got toa seaport, lies in making a . 
buying carts and horses, building stables, and hiring 
carters; where it Ragga rao in the colonies it does 
happen rather often—that no road fit for wheeled carriages 
can be made, the popular remedy fails of course. There 
are two substitutes for common roads; one consists of mules 
and the other of camels. Coolies and elephants we will leave 
out of the question for the present. Now mules are no doubt 
very useful, and so are camels; but any of our readers who 
has had totransporta 2.\-horse engine, forexample, up country 
on the backs of mules or camels, will agree with us that, 
although the muleteer of song is a very picturesque creature, 
the muleteer of fact is, though picturesque, something else as 





well; and, making the best of mules and camels and their | 


drivers, the great fact still remains, that they carry things 
slowly, and cost a t deal. In a word, mules and camels 
no more solve the problem of transport in distant lands as 
English capitalists and engineers would have it solved, 
than a trained hippopotamus, weighing about four tons, 
and carrying a couple of Kaffirs, represents a perfect means 
of ordi x, bod. roc It would not be easy to estimate 
the loss which accrues each year to our colonies as a conse- 
quence of the want of some means of bringing produce 
to market, There are coffee plantations in Ceylon, more 
than 40 per cent. of the produce of which is constantly 
wasted and lost simply because uo efficient means exist of 
getting the coffee to market down the jungle-clothed sides 
of hills. : The waste and loss of cotton in India, for the 
same reason, is enormous. In Namaqua land, again, there 
are valuable mines which cannot be worked because coal 
costs £8 per ton—half this expense, or more, being incurred 
in transporting it a few miles up the country on the backs 
of mules. It is impossible to’ estimate, indeed, at this 
moment, how much wealth is lost to Fe Sa — Ae: 
means exist of t rting cotton,an ee, and ores, 
coal, over mnediitahe tietnasen at moderate rates. 
Impressed as we are with the importance of this loss, 
and dudsieg as we do to see the loss for ever done away 
with, we have carefully watched every attempt that has 
been made of recent years to overcome the di ty. The 
narrow gauge railways of Queensland; Mr. Brunlees cheap 
lines in South America; the pneumatic dis; -—in which 
there is more as a means of cheap transit in difficult coun- 
tries than is at present perceived—these things, and such 
as these, holding out promise of future good, have all 


claimed our attention; but very little observation is suffi- 
cient to show that they none of them comply with the 
conditions of the greatest difficulty. Take case of a 
coffee plantation in a fertile district on the side of a hill; 
between it and the nearest port, or the nearest road to a 
port, lies an impenetrable jungle, deep ravines, and water 
courses now dry and anon filled with a foaming torrent; 
the railroad can do nothing for such a case, the pneumatic 
dispatch is of as little value. What the planter wants is 
the wings of the dove to take him to the utter- 
most of the sea. If he could but fly! If he 
could but organise a trained oy 2 of flying steeds to 
take his a bit by bit over the top of the jungle, 
across rock, ravine, and torrent, then, indeed, the problem 
would be solved, and the flying steeds would serve a more 
— purpose, and do more good than ever Pegasus has 
one yet. 

Now is this flight impossible? Are thedifficulties to be 
— r insurmounta) oh Asn oo -_, 9 have 

en of flying steeds, and we have done so witha purpose. 
eis evident that if we could construct a road chotte ground 
instead of resting on it, neither jungle nor forest need give 
ustrouble. There is a race of pirates in Borneo who live in 
forests. These people seldom touch d. Their roads 
consist of single trunks of trees felled, laid end to end, and 
carried on suitable uprights for miles through the depth of 
the forest from the sea shore. The jungle undergrowth is 
impassable, therefore those people make their road over it. 
We are all familiar with the rope bridge of South 
America, across which the traveller is drawn in a basket 
swinging below the bridge, which consists of a hide cable. 
In these two, the Borneo tree road andthe South American 
bridge, we have the crude germ of an idea which, properly 
worked out, may do wonders for the good of mankind. 

The only scientific development of the idea yet before 
the public is Mr. Hodgson’s wire railway at Bardon Hill, 
Leicester, already noticed iu our pages.* This line, three 
miles long, extends from Messrs, Ellis and Everard’s granite 
mane at Markfield, to Bardon station on a branch of the 

idland Railway. At Bardon isa tremendous rotatory 
crushing machine, capable of converting a couple of 
hundred tons or so of granite into road metal per day. We 
need not again describe the wire line put down to transport 
100 tons of stone per day to this machine, but never as 
yet worked up to its full capacity. It will suffice to say 
that the principle involved consists in suspending a wire 
rope on wheels fixed to posts placed about thirty-one to the 
mile, just as are ordinary telegraph posts. The rope runs 
over a horizontal pulley of considerable diameter at one 
end, and at the other round a 44ft. Fowler's clip drum, 
driven by a 16-horse portable engine, which is not half 
loaded. One side of the six miles of endless rope is 
always travelling toward Marktield, the other side away 
from it, toward Bardon. The stone is loaded into 
boxes, which are hung on the rope and run full to 
Bardon, where they shunt off the rope, are emptied, 
and sent back to Markfield on the return line. The 
wire road winds in and out, passing here through a grove, 
there across pasture lands. In one place it jumps 
obliquely across the high road with a span of 600ft. clear. 
The pace at which the buckets travel is about four miles an 
hour, the load in each about one cwt., and some thirty 
buckets come to the mile. The line has now worked for 
some months most successfully, and we are pleased to hear 
that in Italy, Spain, and Turkey the system is likely to be 
extensively — The system is certain to prove 
infinitely valuable to countries perishing from that inani- 
tion due to want of means of internal circulation. 

Here we have means of transport provided by 
which all obstacles connected with the country are 
avoided. No doubt objections may be raised to the scheme, 
and difficulties are certain to be encountered in carrying it 
out on a large scale. One or two points, however, are 
certain; it has been proved that the principle can be 
applied in practice; wire-rope railways are very inexpen- 
sive—£150 to £500 per mile; they offer the only certain 
solution for hitherto insurmountable difficulties, and lastly, 
the entire principle is correct. We did intend to speak 
of the mechanical questions involved, such as the best 
means of carrying the rope, putting on the buckets, the 
power consumed, e.; but these we think best, after all, to 
speak of at a future time when the system shall have been 
more fully developed, and some inquiry shall have been 
made into itsdynamics. So far the scheme is a mechanical 
success, and that is about the only point connected with it, 
save its all but universal applicability to the purposes of 
transport, with which we have anything to do. 


THE MONT CENIS RAILWAY, 
Tue passage by the railway over Mont Cenis is, it need 
scarcely be said, of the greatest interest to the engineer, 
and we believe that the lessons to be learnt there will, 
sooner or later, have a more revolutionary effect on our 
modes of constructing and working railways than is at pre- 
sent thought by most experts. As with all practically new 
things, Fell’s system has had to encounter many obstacles 
and dangers. Not the least of these has, in our opinion, 
been the di of the engines. The Fell engines, with 
their two cylinders driving both vertical and horizontal 
wheels, and with gear for throwing out the latter, have 
been often described. It is only the simplest mechanism 
that can without continual repairs transmit power from 
a locomotive boiler to the rail; and these engines, exces- 
sively complicated, as a consequence break down and give 
trouble. Whatis wanted is perhapsa design embodyingasingle 
boiler and fire-box, supplying steam to two separate pairs of 
cylinders, one pair working in the usual way, and the other 
horizontal wheels—which, as it is, are only brought into 
use at intervals, and sometimes, indeed, when the rails are 
very dry, not once during the whole trip. We understand 
that Mr. Crampton is designing engines upon one of those 
simpler plans which are the last things attained. The 
complicated construction of the present engines has done 
ok indirect harm, and some persons appear to believe that 
their complication is absolutely unavoidable. It must not 
be forgotten, however, that the first engine ever used on 








* See Tux Enorwzzn for February 19h, 1869, 
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the line had four cylinders, and was in many respects more 
simple than those how working the traffic. 

e next great difficulty, as might be expected is the 
snow. On the Alps an elevation of rather less than 200 
yards answers to a diminution of temperature of 1 deg. 
Cent. On mountainous ranges both the air and the 
earth of course owe their warmth to the sun; but the air 
takes up much fewer heat rays than the earth’s surface, 
and the atmosphere is hence mainly warmed from below. 
There is yet another reason why the temperature so rapidly 
diminishes as we ascend. If the air were not an elastic 
fluid, but rather like water, and if the density remained the 
same for all heights, then the layers of air as they got 
warmed would rise up to the confines of the atmosphere, 
The uppermost layers would hence be the warmest. But 
as the warmed air expands as it rises up, heat is taken up 
in this expansion, and its temperature falls, One of the 
consequences of these phenomena is that the tops of high 
mountains are covered with eternal snow, and that the 
limit of eternal snow increases in height as we approach 
the torrid zone. During the first days of last March the 
mail from England and France to Italy was delayed for 
three days. This was caused by the action of the wind, 
termed in Italy tormenta, which accumulated in front and 
rear of the Fell train enormous masses of drift snow. As 
is usually done in such cases, the letters were then taken 
out and put on a sledge, drawn by two mules, with the 
intention of thus at least taking the mail to its destination. 
But the sledge had not proceeded far when an avalanche 
tore down the steep sides of the mountain, burying under 
it sledge, mules, and the despatches. The ¢river fortu- 
nately escaped, but it took two days’ work to dig the letters 
out of the snow. There can be no doubt that almost con- 
tinuous covered ways will be required for all Alpine passes 
above a certain elevation. No mechanical means, such as 
snow ploughs, would ever be possible, or economical, in con- 
tending with some ten or fifteen feet of snow, and still less 
with the drifi suow of the tormenta. Again, only very 
strong constructions will be strong enough against an 
avalanche. Some people think tunnels are required at 
places known to be much exposed to avalanches. 

However, when we consider the difficulties that invariably 
turn up when seriously working out any scheme so original 
in practice as the Fell railway, we should not wonder at the 
delays and partial failures and mistakes. Considered as a 
whole it isa great success. It is the universal belief in 
Italy that if Fell’s system had been developed in time it 
would, in spite of the sundry break-downs it has under- 

one, have | ity sag Count Cavour’s taking the tunnel in 

and, And the fact of the maintenance of this opinion is 
easily explained when we remember that the total cost of 
constructing and working the summit line will be less than 
one-fourth of the tunnel line. The estimate for the grand 
tunnel of the Alps is nearly three millions, while the cost 
of ten miles of covered way in masonry for Fell’s system 
would only be some £176,000. Besides, with the Fell sys- 
tem, as compared with a tunnel line, however great the 
length of covered ways required, the line could begin to be 
used and made to pay before these covered ways were all 
finished. 

However, there can be as little doubt that the Mont 
Cenis tunnel, when completed, will be an immense benefit 
to Italy, even after the demonstration by Mr. Fell that such 
an enormous cost was not necessary to obtain a steam pas- 
sage over the Alps. The tunnel will certainly be secure 
from avalanches and snow; and, in the long run, it will effect 
asaving in the difference between the amount of fuelrequired 
to lift a weight over a mountain, and that required to take 
the weight through a hole bored through the base of the 
same mountain. The saving of fuel is a question of more 
importance ia Italy than with ourselves, from the simple 
fact of its being dearer there. M. oe, an Italian in- 
ventor, has thus modified his original rope-traction plan, 
and is experimenting—with the aid of S hendosinn dona- 
tion from Napoleon 11L-—on a rope-traction system, work- 
ing gripping wheels on the central rail, by means of large 
stationary water-wheels utilising the Alpine falls. We 
wish him more success than we can hope for him. 

From a military point of view, tunnels would be prefer- 
able for the Italians, as they cannot open up the ips so 
much as a clear road. A tunnel could very quickly and 
easily be rendered temporarily impassable, except with a 
co expenditure of labour; not so a long open cutting. 

ore than one Italian military statesman already thinks 
that the Alps are too open to France. 


“a BC” SHIPS, 

Wirun the last few days a parliamentary paper entitled 
“Armour-clad Ships, Correspondence respecting New 
Designsfor Armour-clad Ships,” hasbeengiven tothe public 
at the request of the Earl of Camperdown. The document 
consists of a very short correspondence between Mr. 
Romaine and Vice-Admiral Hope, in which the gallant 
officer is asked for,’and expresses, hisopinion regarding the 
proposed turret ships about which we have already said 
something; and fourpapers marked A, B,C, and D, written 
respectively by Mr. E. J. Reed, Admiral Spencer Robinson, 
Admiral Dacres, and some anonymous official. We have in 
the entire paper, a meagre description of the proposed turret 
ships, an explanation of the reasons why they are to be 
adopted, an account of the advantages which it is supposed 
they will possess, and some further information than has 
already been vouchsafed to us, which tending to remove 
erroneous impression, leads us at the same time to 
believe that . Childers knew very little about the 
prone designs when he asked Parliament to ta few 

undred thousand pounds for their practical pA a 4 

One of the first objections brought against the p 
‘vessels was that they would not be sea-going ships. What 
fan My. Reed must have had when he read the parlia- 
mentary debates, and learned from his 7%mesthat hours were 
wasted in discussing a question which no real exist- 
ence. The ships, it turns out, are not intended to be sea- 

ing in the proper sense of the word, at Paper A 
falls us that “the object of the Admiralty i 
tion of this devia has been to 
‘Offensive and defensive po 


in the prepara- 
ship of great 
well adapted for wattare 





in Europe.” The capability of ‘the ship to cross the Atlan- 
tic, we are told, it is true “ has pst aenets, am + ory but 
we are not, therefore, to jump to the conclusion that we are 
to be provided with ocean cruisers, for “the primary ob- 
ject, and that in view of which the qualities of the design 
ve been regulated, is that of fitness for engaging the 
enemies’ ships and squadrons in the British Channel, the 
Mediterranean, and other European seas.” If this is not 
a fair definition of a coast defence ship we should very 
much like to know what is. It is to be regretted 
that so honest a statement was not placed sooner in 
the hands of the members of the House of Commons the 
addition of two powerful sea-going ships to our naval 
strength being one thing, and the addition of two turret 
ships too deep to operate successfully in defending our 
coasts or attacking those of an enemy, and unsuitable 
for ocean voyages, being quite another. With the 
roposed vessels as coast defence ships, little fault can 
found. ‘They are splendidly adapted for fighting, 
and reflect much credit, so far, on Mr. Reed. But 
they are not free from one enormous defect, to wit, their 
excessive draught of water, rendered necessary by putting 
on board 1000 tons of coal more than a coast defence ship 
need, in our opinion, carry. By using masts the draught 
might have been redeed several feet; and we are, upon 
the whole, of opinion that an all-round fire is bought at too 
high a price when we sacrifice for it all the advantages of 
shallow draught, which are essential to the success of any 
coast defence ship. A little further on we are told that— 

The defensive powers of the design have been regulated by 
the desire to make the ship practically secure against destruction 
by shot and shell in a naval engagement, for several years to come, 
and to give her a fair degree of security in attacking land fortifi- 
cations. The offensive powers have been regulated by the desire 
to furnish her with guns which would penetrate the armour of the 
ironclads of Europe, with few or no exceptions, to give to these 
guns full and uninterrupted command in all directions, and to so 
place and work them that they may be efficiently and securely 
worked in a seaway under all but the most extreme circum- 
stances. 

No fault whatever can be found with these designs. 
They a the legitimate wishes of every naval archi- 
tect and officer in Great Britain. The question to be 
settled is, Are the proposed ships not only likely to fulfil 
the prescribed conditions, but to fulfil them in the best 
manner? Vous verrons. 

The primary objects just mentioned have been sought in 
combination with either— 

Such a spread of canvas as would enable her to cruise efficiently 
under canvas alone, and work off a lee shore in the event of an 
accident to the screw propeller; or a second screw propeller 
and such a supply of coal as would enable her to keep to sea for a 
jag gees The following further objects have been kept in view 
in the preparation of this design, viz.:—To produce a ship upon the 
least practicable dimensions, and at the smallest cost, consistent 
with the above objects; to so design her that she may be efficiently 
manned and fought with a comparatively small complement of 
officers and men; to adapt her for ramming purposes; to render her 
as steady as possible in a sea-way that her guns may be used with 
the best effect. 

The masts and sails have we know been abandoned in 
favour of twin engines, the alternative suggested in the 
second paragraph of the preceding quotation; and before 
proceeding further it is necessary to explain that Mr. Reed, 
although admitting that masts and spars are in the way of 
turret guns, has not given them up for this reason alone, or 
even chiefly. His especial reason for not rigging his 
monitors is, he tells us, use it is desirable “to keep the 
ship down in dimensions and cost.” He does not seem to 
be quite satisfied that they can be wholly dispensed with, 
and he is equally uncertain that they can be used 
at all. “The use of masts and spars, even if 
they can be satisfactorily combined with a turret 
armament, which cannot be known till the Captain and 
Monarch are tried, involves very great interference with the 
fire of the guns, and adds largely to the number of men who 
will have to be accommodated.” From all this we gather 
that Mr. Reed knows nothing about rigged monitors, and 
very little about unrigged monitors. In a word, as far as 
he is concerned, the sending of a ship to sea without sails 
or spars is strictly an experiment, and on this point Mr. Reed 
and ourselves are agreed. Next comes a curious passage :— 

The presence of the rig also renders high freeboard very neces- 
sary, both in order to are the ship due Cr abilney, and a welt to 
ya ganas or ventilated space for a crew large enough to work 

Whether the crew consists of twenty or 500 hands, we 
deem it that equally efficient means of ventilation 
should be provided. By dispensing with sails, Mr. Reed 
probably reduces his crew by 100 men. Turning to the 
remaining 300, he says:— I amsorry you will be left very 
much in the dark, and canonly depend on very excellentfans 
for air; but you must remember, my good fellows, that 
there are only 300 of you. If, indeed, there had been 400 
of you to be provided for, I should have arranged things 
differently.” If lighted and ventilated space is necessary 
toa large crew, it is also necessary toa smallone. Pos- 
sibly Mr. Reed believes in venial sins, and thinks that it 
is not at all a serious matter to smother and blind 300 
men, though it would be a heinous offence to similarly 
treat the 100 additional hands required to work the sails. 

If our readers will now turn back a little, they will find 
that one of the principal objects had in view by Mr. Reed 
in preparing his designs was to produce a ship of “the 
least practicable dimensions and the smallest cost, con- 
sistent with such a spread of canvas as would enable her 
to cruise — — canvas post or conte aed 
screw prope a supply as would enable 
her to traverse the seafor a long time.” In the next page 
to that from which this quotation is extracted we find Mr. 
Reed writing thus :— 

As this ship will have to entirel, her steam power in 
keeping P may it has os orem desirable to aon hee an 
extremely large apply of fuel. The t ironclads carry at 
présent only about 600 or 700 tons; this ship will possess capacity 
buoyaney for carrying 1000 tons more—say 1600 to 1700 tons. 

That is to say, in order to keep the ship smal! and cheap, 
f dispenses with about 200 tons of masts and 
and having done so he at once to add 1000 

tons to eae, ‘This is not al. Tf he has 
' ‘masts and spars to get dn all-round fire, 
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let him say so, and honestly admit that in order to obtain 
this all-round fire, he has been compelled to add not less 
capacity to his hull than that required to carry 1000 tons 
of coal. This statement involves the whole truth and 
nothing but the truth, and as a matter of fact, Mr. Reed’s 
ships will cost more because they are without masts and 
spars, than they would if built of 800 tons less capacity, 


and fitted with the means of sailing. The extra coal 
carried, however, does uot represent the entire increase 


of weight to be borne by the ship. Twoengines will weigh 
a good deal more than one engine of the same power, and so 
will two propellers with their shafts and alleys; more 
space, too, will be absorbed by machinery. Again, the 
engine-room crew must be augmented; for not only is 
there more machinery to look after, but the stowage of 
such a large quantity of coals will entail arrangements 
materially increasing the work of the coal trimmers. 
Handle the matter how we may, we are at a loss to per- 
ceive how the abandonment of rig can possibly do other- 
wise than increase the cost of the proposed ships; and we 
confess to feeling doubts as to whether the power of shoot- 
ing all round, conferred by the absence of masts, is worth 
the price paid for it, especially as it entails a depth of hull 
so great that the new vessels durst not enter shallow seas 
such as the Baltic for warlike operations against the coast. 

We are pleased to hear that the addition of a forecastle 
nearly nine feet high will lighten the bow of the ship. The 
statement is evidently the embodiment of a new law, ex- 
isting, we presume, only in the case of unrigged monitors. 
We know that in all other vessels the construction of any- 
thing in the shape of forecastle or poop increases the 
weight of the bow or stern by that of the materials em- 
ployed in the structure in question. The law is not gene- 
rally applicable. We shall conclude our notice of Paper A 
with the following reassuring e— 

The ship will be artificially lighted and ventilated as far as is 
necessary to make her thoroughly habitable and healthy at sea. 
The breastwork, deck, and hurricane deck will afford space for the 
officers and men to take air and exercise at sea. In harbour, the 
forecastle, and usually the low-armoured deck, will also be dry. 

Paper B, by Admiral Robinson, constitutes a remarkable 
example of the mutability of human thought, We, in 
common with the whole naval world, laboured under the 
impression that Mr. Reed and Admiral Robinson were 
opposed to turret ships, and believed only in broadsides. 
We have before us while we write certain bluebooks, 
which contain pages and pages conveying the fact in no 
doubtful language. Yet here, in this wonderful paper B,we 
find the Controller of the Navy speaking of permission 
granted for the construction of a couple of turret ships, as 
a “great and valuable concession on the part of the 
Admiralty, not obtained without great resistance, and com- 
promised by the limited dimensions which were insisted 
on.” It would be painting the lily to comment on this 
statement. Those who know most of the turret and broadside 
controversy can best appreciate it. Admiral Robinson is 
not content with giving us one surprise. He further 
favours us by drawing aside the veil which shrouds 
Admiralty policy, and boldly admits that in the year of 
grace 1868, for the first time a principle was acknowledged 
that the defensive armour, if to be carried at all, must be 
able to resist the artillery it was likely to meet. Mr. Reed 
has spent about £6,000,000 on the construction of an iron- 
clad fleet, not one ship of which, according to Admiral 
Robinson, has been built on the principle that defensive 
armour was intended to keep out shot and shell! 

Paper C, by Admiral Dacres, may be dismissed in a few 
words. It isa very favourable comment on the proposed 
shi 

Tener D is a cleverly-written defence of the policy 
of the Admiralty, as carried out in the proposal to build 
the new ships without waiting till the Monarch and 
Captain are tried, to which we have not space to refer 
further at present. We may have something more to say 
of it at another time. 





BOURNE’S AUXILIARY PROPELLER. 

Mr. Jonn Bourne, the well-known engineer and writer on 
steam engineering, is now conducting some trials on an invention 
extremely important in its practical bearing on shipping. The 
problem of finding a means for taking a sailing ship out of a 
calm at sea—a circumstance to which all sailing ships are liable 
—is one which has tantalised the ingenuity of seamen from time 
immemorial. The forced inaction of those on board during a 
calm has of itself led them to think all the more on the subject; 
and old seamen maintain that a ship is more severely strained b: 
the rolling of the waves, while the canvas is flapping to the wind, 
than during years of straightforward sailing. A plan that would 
afford sufficient purchase on the water to keep the ship’s head in 
the wished-for direction would of itself allow her to slowly pro- 
gress; and the greater knowledge acquired of late years about 
the action of the winds has thrown further light on the 
importance of making the vessel get out of a perhaps narrow belt 
of calm. A light and easily adjustable and removable apparatus 
of this kind might, for instance, decide the victory in the famous 
annual race from China to England of the tea ships; and the 
opening of the Suez Canal, and the more distantly-promised 
piercing of the Panama isthmus, would give yet greater import; 
ance to a plan affording an ordinary steamship a means of self- 
propulsion over short distances aud for intermittent periods of 
time. 

Almost without number have been the different schemes pro- 
posed; and several of the kind were, for instance, to be seen at 
the late Havre Maritime Exhibition. We do not, however, be- 
lieve that there is a single arrangement in actual use—at least 
to any extent. One difficulty has consisted in some of them re- 
quiring a modification, or cutting out of the hull of the ship under 
water, thus reducing her speed while under sail by the consi- 
derable increase of resistance. A large sorew or paddle-wheel, 
for instance, would have this effect, while smaller propelling 
agents of this description wouid be attended with too much loss 
in slip. Again, even if otherwise efficient, an apparatus too 
cumbrous and heavy to be quickly erected and taken to pieces 
when no longer required could not overcome the difficulties 
always attending the introduction of an invention. 

A few days ago we saw the apparatus invented by Mr. 
Bourne at work on the iron ship Warwick Castle, of the Castle 
line of sailing ships plying between London and Calcutta, and 
then in the East India Dock. The motive power was ob- 
tained from a portable engine, though, as a rule, it is intended to 
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use the steam winches now so freely snplayed co. best 
ships, for and, fnciden y for pumping, 
iad. by their exhaust also furnishing 

water. define the plan, it may be said that the steam 
winch is made ta : it power to two vertical sculling oars— 
or even a single oar—let down at the side of the ship, in a some- 


what similar a to that employed in the galleys of the ancients. 
The hold is thus et plirely undisturbed and intact, which would 
not be the case if UN fame were bot up within the vessel ; and 
when the oars are not in use they can be simply folded up against 
the ship’s sides. The Steam engine is placed on the middle of 
the deck, and, necessarily with its speed brought down by 
gearing, communicates ridtion to a crank connected with a long 
connecting rod, one for eack“éar, if two oars on each side of the 
ship be employed. This rod‘is‘éonnected to the top of the verti- 
cal oar, with its blade dipping ii the water. A second crank, 
with the same throw as the first?“But set in advance of it, works 

ther long ting rod, acting-6n a short tiller fixed to the 
top of the oar. The oar reciprocates on a hinge joint, which is 
made with a cylindrical socket or eye} threugh which the shank 
passes. It is carried by a collar ‘wearing on the top of 
the socket, so that it can be feathered by one connecting rod, 
while it is reciprocated by the other. The whole is carried on a 
light framing. It will thus. be seen that the arrangement is 
very simple, cheap, and light; and by the use of steel, and, 
possibly, of a hollow shank, the weight could be reduced to a 
minimum. As it is, the extra gear for a single oar} does not 
weigh much more than two tons, which is not much on a ‘ship of 
eleven hundred or so registered tonnage, as is the Warwick 
Castle. 
hundred pounds; and about half an hour might probably be 
enough to ship and unship the oar at sea. It is expected that 
about two knots an hour would be obtainable with two oars 
worked by about 15 nominal horses’ power. We should think 
that the apparatus is one which, if well pushed into use, must 
turn out of great benefit to shipowners and to the inventor. The 
great objection is the first cost. 
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THE COMMERCIAL VALUE 
COAL GAS. 


At the last meeting of the Society of Engineers, held April 5th, 
1869, Mr. F. W. Bryant, president, in the chair, a highly practical 
paper was read on the above subject by Mr. Hartley, from which 
we extract the following information : — 

The commercial value and purity of coal gas depends :—(1) On 
its illuminating power ; (2) on its freedom, to a certain extent, 
from ammomia; (3) on its freedom from sulphuretted hydrogen ; 
(4) on its freedom, to a certain extent, from sulphur in any torm 
other than sulphuretted hydrogen. 

As regards illuminating power it has been proved :—(1) that, up 
to a certain maximum consumption for each burner, the light in- 
creases in a much greater ratio than the consumption of gus ; 
(2) that for each burner there is a certain size of flame which is 
most economical—a corollary of the first proposition ; (3) that in 
argand burners the size of the holes and their distance from each 
other is of the utmost importance. The holes should be so near 
to each other that the flame unites at its base. For gas sp. gr. 550 
to 650, the holes should be ,4,in. diameter, and about ;3;in. apart. 
For gas of a higher gravity, the holes should be J;in. diameter ; 
(4) that the size of the central aperture of an argand exercises an 
important influence on the amount of light yielded; (5) that the 
greatest amount of light is obtained when the flame becomes 
tinged with yellow and is near to the point of smoking; (6) that 
the glass chimney should be proportioned to the size of the burner 
and the consumption desired; (7) that consumers, generally, can- 
not burn the gas in such manner as to produce the best effect, on 
account of the liability of the flames to smoke. 

These propositions really comprise all that is known respecting 
the principles which should govern the construction of gas burners. 
The sixth proposition is impracticable of application. Narrow 
chimneys are apt to become partly fused and opaque; they are liable 
to frequent breakage, and flames enclosed in narrow chimneys are 
apt to smoke on the least disturbance. 

Among the teachers on the subject of gas burners may be men- 
tioned Clegg, Peckstone, Alex. Wright, Lewis Thompson, Dr. 
Letheby, and Henry Bannister. Alex. Wright stated that of 
burners equally suited for the gas, and consuming it at the same 
rate, the most advantageous is the argand, next the batswing, and 
then the fishtail, That the larger the quantity of gas properly 
consumed in a given time from a burner, the greater is the light 
given per cubic foot. That the best results arise with a well 
iormed but flagging flame, and the worst with an irregular, wire- 
drawn flame. Lewis Thompson said in 1851, every burner has (Ist) 
a certain fixed amount of gas which it will consume to advantage ; 
and (2nd) gives its maximum effect where the flame is on the point 
of smoking. That the quantity of light is greatest with the argand 
and the intensity with the fishtail. Poor or common coal gas 
should issue more gently than rich or cannel coal gas, and from 
burners with larger holes than those for the latter gas. 

The yellow-tinged flame, the flagging flame, and the gentle 
current, all mean the same thing, viz., low pressure; and MM. 
Dumas, Regnault, Andouin, and Berard have established as a 
general law ‘‘ that the greatest illuminating power is obtained with 
low pressures, and the maximum light with pressures equal to 
079 to ‘12 of an inch head of water.” They further state that 
batswing burners of the same diameter, burning the same quantity 
of gas, yield more light when the slits are wide. sy of an inch 
gave them the best results. The diameter of the burner should be 
proportioned to the desired rate of consumption, but is less im- 
portant than the width of slit. That single jet burners are very 
dizadvantageous. That a fishtail is not much superior to two 
single jets, with holes of the same diameter, if the holes be very 
small, That the fishtail is generally inferior to the batswing. 
That argand burners, of almost the same appearance, may require 
to burn double the quantity of gas to give the same quantity of 
light, which is dependent upon—(Ist) the width of the jet holes or 
slit ; (2nd) on the number of holes; (rd) on the actual and relative 
dimensions of the apertures by which air gains access to the 
— and exterior parts of the flame; (4th) on the height of the 

imney. 

The frst three conclusions accord with Christian and Turner. 
As to the fourth, an increase in the height increases the consump- 
tion for the same light. An Sin. chimney as against a lin. one 
was 5 to 7 per cent. more advantageous. The foregoing conelu- 
sions relate to common gas, Cannel gas, as before stated, requires 
somewhat higher pressures, ‘he investigations of Damas and 
associates were so exhaustive, and they expressed their conclusions 
so definitely, that they are frequently credited with having esta- 
blished principles which they only. in tact confirmed. 

In 1860 Mr. George Lowe presented to a committee of the House 
of Lords an argand burner with a steatite top, which was accepted 
asa standard burner. No description of this burner was given in 
the Act of 1860, but it came into general use after that year. A 
similar burner (No. 1 in the table below), made by Mr. Sugg, was 
exhibited by Mr. Hartley. The table was referred to as illustra- 
tive of the difference in the light evolved by 12-candle gas burn- 
ing at the rate of 5ft. per hour. No, 1 had # steatite and the rest 
iron tops. 

ARGAND BURNERS. 


No.'l, No.2. No.3. No. 4, 
in. in. in, in, 
Size of jet holes .. .. 1. oe oc ‘06 “05 055 03 
Externaidiameter .. 2. «6 wt Vl pl 1°08 10s 
Diameter centre aperture.. .. «. “45 “49 “ba 4 
jure below burmer .. we oe ‘015 050 ‘06 “18 
onate light .. ss we os 100 94 80°5 74°3 
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The extra expense for two oars would be about threev 
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Batswine BuRNERS. 
Namberof the burmer,. .. .. 12 9 s 7 
in. in. in. in. 
Diameter oe 0s “344 “324 wh *304 
Width of the slit +> «+ 2e of | = > s 
Pressure below : barne be - 47 675 
eT } 100 84 RT TTS 


The sperm candle is a very defective standard, It is difficult, if 
not impossible, to obtain candles of uniform quality both in respect 
to the sperm and the wick. It is rarely that a candle burns at so 
low a rateas 120 grains per hour, and hence a standard light is 
rarely obtained. It is usual, however, to reject candles which 
diverge more than about ten cent. from the standard rate, for 
there are good reasons for i under favourable condi- 
tions, the variation in the light given, as with gas, is greater pro- 
portionately than the variation in the rate of consumption. No 
reliable data has been established on this point. In the 
standard light is i 
nominal rate of 
under i author 


experiments with the Carcel lamp and colza oil, and, in his opinion, 
it forms @ worse standard even the candle. 

Mr. Hartley exhibited a Bunsen’s photometer as designed by Dr. 
Letheby, probably the best photometer extant. It, like most other 
Bunsen photometers, consists of a wood rod, about 4in. broad, set 
on edge. The rod is uated into squares of distances, which 
represent the value of the stronger light in multiples and decimal 

of the value of the weather light. A saddle or slide fits 
Sind Capstone eset 06 Feast oe to the rod. The pecu- 
lnrities of this photometer are, the screen is enclosed in a small 
box, which is open at the ends and in front, and which is provided 
with two reflectors, set at an angle, so as to reflect the images of 
the two sides of the screen to theeyes. The lights are partly en- 
closed by blackened, upright, wood screens, which prevent to a 
t extent the diffusion of light into the operating room, cut off 
rom the operator’s eyes all rays save those reflected from the 
screen, and, when certain additional precautions are taken, obviate 
the necessity for blackening thé ceiling and walls of the ment, 
which is necessary with — photometers. Besides photo- 
meter, it is necessary to employ a balance to weigh the candle or 
candles, an accurate meter to measure the gas,.a delicate governor 
to maintain regularity in the gas supply, a cock with micrometer 
for making minute adjustments in the gas supply, and lastly, a 
well made clock to measure time. 

The balance is usually separate from the photometer, and the 

candles have to be removed in order to be weighed. The author 


has combined the balance with the photometer, so that the candles | 


may be weighed in situ. This is a great improvement, as it adds 
to conveni and y. Mr. Keats some time since adopted 
a similar practice, but his arrangement differed from the author's. 
The meter is furnished with an index, which shows the hourly rate 
of ccasumption in one minute. The governor is a delicate auto- 
matic instrument, capable of maintaining a constant pressure of 
gas on its outlet, although the pressure on its inlet may be greatly 
increased. The micrometer cock is inte between the governor 
and the burner. The minute clock indicates seconds, and, in some 
cases, strikes as well as indicates minutes. 

The proceedings in an experiment are as follows:—Several sperm 
candles are cut into halves, and the wicks of the lower halves 
exposed by cutting away a portionof thesperm. The wicks are all 
lighted, and the candles allowed to burn in a place free from 
draughts, until a well-formed wick is in each case attained. The 
candles are then all carefully extinguished by touching the top of 





in a candle-holder pan 
of sperm due to the time it is intended to make observa- 
tions. For ten minutes the weight would be forty grains for two 
candles. Then comes the actual photometric experiment, which 
consists in moving the saddle toa position on the rod in which 
both the reflected images of the sides of the screen appear equally 
illuminated. A reference to the scale on the rod gives the illumi- 
nating value of the gas flame as compared with two candles. One 
such observation is made for each minute, and the mean taken as 
the observed value of the gas. A watchful eye is kept n the 
balance during the ninth minute, and when it again turns the time 
is taken, as at first. The difference between the times is of 
course the time occupied in consuming forty grains of sperm 

Another method is to weigh the candles, then light them promptly 
at any observed minute, use them for the complete minutes, and 
then suddenly extinguish and re-weigh. The difference is the 
number of grains in ten minutes. ° . 

If it be assumed that the photometer indicated the value of the 
gas flame 12°8 candles, and that the candles burned forty grains 
in 580 seconds—the time due to such consumption being 600 
seconds—it would be assumed that the candles gave more than a 
standard light, and the value of the gas would be raised by direct 
proportion to 13°24 candles :—580: 600: 12°8: 13°24. A similar 
correction is made if the candles exceed the due time, and in this 
case the observed value of the gas would be reduced. In the 
second system of weighing, if the candles burned 41°38 grains in 
| ten minutes instead of forty, taking 12°8 as the observed value of 
the gas, as before, the correction would be made in terms of grains 
—40: 41°38: 128: 13°24. The gas referees lay down a condition 
that no test of illuminating power is to be recorded in the City 
testings, in which the candles vary more than five grains each per 
hour from the standard rate of 120 grains per hour. The author's 
experience leads him to doubt whether sperm candles can be 
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| regularly produced by any means which will comply with this 
| requirement, 
| It bas not been usual in testing gas on behalf of the public, or, 
indeed, generally to correct the volume for temperature and baro- 
metric pressure, but the referees have directed such corrections 
to be made, and the volume of gas, as measured by the meter, is 
to be i to a standard volume at 60 deg. Fah. and 30in. baro- 
meter. Five cubic feet of gas at 56 deg. and 30 din. would, at 
| 60 deg. and 30in., measure 5°125 cubic feet ; its density would be 
| greatest at 56 deg. and 30°5in., and it would give more light than 
| 5ft. at 60 deg. and 30in. The value of the gas would be reduced 
| from 13°24 to 12°91 candles for 5-125: 5 : : 13°24: 1291. 
| Tables are used for correction of volume, which are identical with 
| those published by Mr. Alexander Wright for use with his specific 
| gravity apparatus. In theory, the correction of volume is right, 
| and the author thinks such correction should be made, but some 
| persons may dispute whether this refinement is necessary in com- 
| mercial testings. Sometimes the gas company, and sometimes the 
| public, will be put at a disadvantage by it; and it may be said 
| that the commercial value of gas is dependent upon the light it 
yields under existing circumstances, and not upon what it would 
give under theoretical conditions. 











LAUNCH OF THE ARNILLAH, TURKISH IRON- 
CLAD. 


THE Thames Ironworks and Shipbuilding Ney eral launched on 
Wednesday a new ironclad ship for the Turkish ernment.. The 


following are her principal ensions :— , 225ft.; beam, 
35ft. 6in.; depth, 20ft.; tonnage, 1400, builders’ measurement ; 
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horse-power, 400, builders’ measurement ; single screw; armament, 
four 12-ton guns, or 300-pounders ; armour-plated, Gin. armour on 
10in. of teak. 

The special featcre in this vessel is the peculiar form of battery, 
which has been named by Mr. Mackrow, who designed it, the violin 
battery, from its close resemblance to the shape of that instru- 
ment; the object in so constructing this battery being to obtain 
the greatest possible arc of training for each gun, which in four 
of the ports amounts to 100 deg. —in the two foremost 95 deg., and 
in the two aftermost ports, which do rot fire in a line with the 
keel aft, 89 deg. So, then, we have the /«remost gun in the foremost 
end of the battery firing in a line with the keel ahead, and training 
round to 5 deg. abaft the beam, the second gun firing from 20 deg. 
before the beam to within 10 deg. of a line with the keel aft, the 
third gun training from within 10 deg. of a line with the keel for- 
ward, round to 20 deg. abaft the beam aft, and the fourth gun 
from 10 deg. before the beam round to within 20 deg. of a line 
with the keel. 

All four guns can thus be fired on the broadside, conv: in 
one point at the distance of 110 yards from theship’s sides, three 
of the guns can converge ata distance of sixteen yards from the 
ship, and two of the guns within the breadth of the ship. The 
—— shows a plan of the ship’s battery. 

vith those who prefer the end-on system of firing this form of 
battery must obtain preference, as the two foremost guns can be 
fired in a direct line with the keel, and the two after ones within 
10 deg. of a fore and aft line ahead, and this mode of attack 
will preferred by many, as the vessel bow-on presents but a 
small mark for the enemy; but for breaching a fort, where it is 
necessary to concentrate dhe fire of the four guns simultaneously, 
the broadside fire will be of the greatest service, 

It will be remembered that a smaller vessel carrying two guns, 
300-pounders, was built with a similar form of battery for the 
Hellenic Government, and the present vessel is a fur! develop- 
ment of the principle for four guns, also 300-pounders, The arc of 
training, though large, is less than in a double-turret vessel; but 
there is this advan’ over the turret—a fire in a line with the 
keel right ahead can be obtained, and good accommodation for the 
crew provided, and no risk of damage to turret by jamming, and all 
necessity for fall-down bulwarks obviated; and providing the gua 


itself is not put hors de combat, it may still be fought though the 
battery be shattered to pieces. 


Another vessel is being built by Messrs. Samuda upon this plan, 


| and of precisely the same dimensions, and will be launched in a 
| few weeks. 


She has the same nominal horse-power, but has been 
fitted with double screws. It isan open question whether ships 
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of this type moderately rigged would not constitute more valuable 
addition to our naval strength than the Mr. Reed’s turret ships. 





INSTITUTION oF CrviL ENGINEERS.—On Wednesday the annual 
dinner of this Institution was held at Willis’ Rooms, Mr. C. Hutton 
Gregory, president, in the chair. Among the guests were the Duke 
of Buckingham, Lord Stratford de Kedclitfe, Lord Houghton, 
Lord Lawrence, Lord Bury, M.P., Mr. Childers, M.P., Lord 
R. Grosvenor, M.P., Lord Alfred Churchill, Field-Marshal 
Sir J. Burgoyne, Mr. Baron Bramwell, Gene Lindsay, Sir 
F. Grant, F.R.A., the Astronomer Royal, Admiral Manners, Sir 
H. Holland, General Simmons, General Geddes Walker, Professors 
Owen and Donaldson, Mr. De la Rue, Sir ‘A. Waugh, and Mr.Tite, 
M.P. Among the members of the Institution present were Messrs, 
Bidder, Hawkshaw, M‘Clean, M.P., and Fowler, past presidents ; 
Messrs. Cabitt, Hawksley, and Harrison, vice-presidents ; Messrs, 
Hemans, Barlow, Bateman, Bramwell, Brunlees, Abernethy, Bazal- 
gette, and Ransome, members of council, with Mr. Hanley, the hon. 
secretary, and Mr. James Forrest, the secretary. Among the other 
members who attended were Messrs. Whitworth, Penn, Samuda, 
M.P., Hick, M.P., Elliot, M.P., Chadwick, M.P., T. Brassey, jun., 
M.P., Wythes, ©. Lucas, J. Aird, Baker, Woods, Siemens, Coode, 
Berkley, Brereton, Robertson, Beyer, Peacock, Kitson, Ravenhill, 
Giles, Hodgson, Turnbull, and Conybeare. Sir J. Burgoyne, Mr. 
Childers, and General Lindsay responded to the toast of ‘‘The 


, Navy, and Volunteers,” and Viscount Stratford de Redcliffe 

and Lord 

the Institution of Givil Engineers,” coupling it with the oj 
the toast of ““Qur 

the toast of “‘ Literature, Science, ‘and Art,” to 





Grosvenor, M.P., to that of ‘* The Houses of Lords and 
Commons.” The Duke of Buckingham proposed * ity to 
namie of 
Mr. Bidder, and remarking on the march which improvement 
made since the Institution was organised by Telford fifty years — 
Jar Visitors,” coupled with 
wrence, Which was reogived with great applause. 
Lord Lawrence made a suitable reply. Mr. Hawkehaw Ee 
Houghton and Sir F. Grant replied. The toast of ‘‘ Her Majesty's 
J yng ‘was responded to by Mr. Baron Bramwell in a short ph. 
Lo ury proposed “The President of the Institution,” w 
was duly and the proceedings terminated, 
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Tue same pattern of rail that was laid on Westminster Bridge 
was originally laid at Birkenhead, and wasremoved at Birkenhead, 
as it had to be at Westminster, but the tramway was not 

at “ 


px 
(of which a section is subjoined), onl with the result stated in 


- 








the few words offered in the debate by Mr. Laird, member for 
that place, who said, “he could give the most emphatic testi- 
mony as to the value of street tramways at Birkenhead. They 
ran from the ferry to the very heart of the town, and were a 
convenience to thousands of working men. There was also a 

stem of tramways through six miles of roads by the sides of 
t quays of Liverpool, but no inconvenience was suffered by 
he general traffic in consequence.” The people of Liverpool 
should be well acquainted with the character and working of 
street tramways, from their familiarity with those to which 
Mr. Laird referred. It is conclusive evidence of their approval, 
that, with the assent and consent of the corporation and the 


principal inbabitants, an extensive system has been adopted 
for Liverpool which will embrace the principal streets and 
thoroughfares. 


Mr. Whitbread sensibly remarked in the debate, that “it did 
not follow that because Mr. Train tried a bad system ten years 
ago, without success, a better one ought not now to be tried,” 
And it was well said by Mr. McArthur, the member for Lambeth, 
who knows from observation and experience what street tram- 
ways in crowded thoroughfares are, “If once fairly introduced 
into this metropolis, such advantages will result that everybody 
will be opposed to their withdrawal.” 

The proceedings hefore the committee excited the most lively 
interest. Somewhere about a dozen of counsel and agents were 
concerned in the cause, and appeared in various interests, the 
larger number apparently rather to “watch” the proceedings 
than to offer any active opposition. The more prominent per- 
sonages were Mr. Rodwell, Q.C., Mr. J. Clark, Q.C., and Mr. 
Pope, counsel for the promoters; Mr. Denison, Q.C,, and Mr. 
Morrison, counsel for the Metropolitan stage carriage proprietors; 
Mr. Cripps, Q.C., for the Metropolitan Board of Works; Mr. 
Webster for the vestry of St. Mary, Newington; Mr. Serjeant 
Sargood, for the parish of St. Luke’s; and Mr. Haly for the lord 
of the manor. The witnesses included Mr. Wm. Liiders, C.E., 
acting engineer to the Copenhagen Harbour Trustees; C. F. 
Tietgien, banker and member of the Conseil d’Etat, Copenhagen ; 
Mr. J. G. Tournier, of Geneva; Mr. Henry Gore, C.E., formerly 
of Valparaiso; Mr. Wm. Sheldon; the Hon. James Tobin, 
member of the Executive and Legislative Council, Newfound- 
land ; Mr. Morton Fisher, of New York; Mr. W. H. Reynolds, 
of Rhode Island ; J. G. Holbrovk, merchant, New York ; J. C. 
Thornburn, C.E., Birkenhead; T. M. Wiewell, C.E.; C. G. 
Mott, Birkenhead, an Improvement Commissioner; Geo. 
Hopkins, C.E., engineer of the Metropolitan Street Tramway 
Bill ; and above a dozen local and other witnesses. 

The case for the promoters of the first bill—the Metropolitan 
Street—closed on Friday, the fourth day of hearing. Monday 
was occupied by the speeches of 1 and the consultation, 
with the room closed, of the committee, who were not ready to 
readmit the public for an hour and a-half after they met on 
Tuesday. On the expiry of that time the doors were opened, 
and the chairman declared the preamble proved. The two re- 
maining bills were concluded on Wednesday, and since then at 
intervals up to Monday last the clauses have been gone through 
by counsel and agents, and the report of the committee to the 
House prepared, and made to the House on Tuesday last. 

The portions of the schemes of the three bills that the com- 
mittee have to recommend respectively, are, of the 
Metropolitan Street Bill, the portion from the Hercules-buildings 
to the Swan at Stockwell, up Stockwell-road, down Brixton-road 
to Kennington-gate, and into the same point from which the line 
starts to run in the other direction. The promoters of the Pimlico, 
Peckham, and Greenwich line got all they asked for—namely, 
from the Surrey side of Vauxball Bridge to Blackheath Hill, 
Greenwich ; the portion from Victoria to the point referred to 
having been abandoned because of the threatened opposition of 
the Vauxhall Bridge trustees and the authorities of the parish of 
St. George's, Hanover-square. The total length of this line will 
be about five miles. Of the Metropolitan system, or that to the 
north of the Thames, the committee recommend the construction 
as a trial length of the portion from Whitechapel Church to 
Stratford. Each of these lengths is supposed likely to give suffi- 
cient traffic to prove the commercial value, as well as the safety 
and practicability of the system. 

As regards the safe working of the tramways, difficulties with 
respect to the pattern of the rail may be said to have been over- 
come. The rails now and recently used in America exhibit great 
variety, and include some curious and objectionable sections, 
acarcely compatible with the safety of the ordinary traffic, as, 
for instance, those shown in the three following cute :— 








The patterns that were shown in committee are nearly 


on the face about l}in. wide at the top, and narrowed at the 
bottom. Herewith a section :— 


= ZZ 

The top of the rail, on the outer side of the groove, is smooth 
for the service of the car wheels; on the inner side the top of 
the rail is corrugated across, in order to give better foot-hold to 
horses, and to expose ‘the smallest possible surface of smooth 
iron to the ordinary road. Longitudinal corrugations would be 
easy enough, but the production of cross ridges will necessarily 
involve considerable extra cost for rolling. Other 

patterns were also submitted, of which sections as follows :— 
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The weak point in the working of street tramways, and the 
difficulty which tramway engineers have not yet successfully 
overcome, is to be found in the modes in which the sharp curves, 
unavoidable in street travelling, are passed. In America a dan- 
gerous ridge is cast by way of guard rail on the outer side of the 
tram, as thus :— 








At Valparaiso, Birkenhead, and other places the destructive and 
imperfect mode of working is adopted of allowing the wheels on 
the outer curve to rise out of the groove and run round it upon 
a flat plate.- In this the flanges of the wheels are, of 
course, put to wasting work for which they are not intended or 
fitted, and a groove, sometimes two, is worked in the plate by the 
action of the flange. Our mechanical engineers ought surely to 
be equal to the cure of this evil, by radiating axles or otherwise. 

As regards rolling stock, the model car exhibited in the com- 
mittee room showed at a glance, in the peculiarity of its con- 
struction, the superior roominess and comfort of the tramway 
cars as compared with ordinary omnibuses, allowing at once 
more room to passengers, while allowing at the same time more 
room for the general vehicular traffic. Of course the difference 
in construction accounts for this apparent anomaly, the wheels 
of the omnibus being outside of the body, while those of the 
tramway carriage are.under it. The ordinary omnibus is. 7ft. 
wide over all, 4ft. 9in. wide inside, and 2ft. lin. between the 
seats; the tramway carriage is 6ft. 6in. wide outside, 5ft. Qin. 
inside, and 3ft. lin. between the seats, a comparative gain of 6in. 
to the street and 12in. to the passengers in favour of the 


tramway carriages. 

It is séarcely possible to institute a comparison between com- 
mon roads, tramways, and railways, as regards the resistance that 
has to be overcome in traction. The various conditions of the 
road, and even of the rail or tramway, render exact comparison 
impossible, The economy of horse life, and of horse suffering, 
accomplished by the tramway are sufficiently evident. In the 
tramway car the work of the horse is natural, and comparatively 
easy—a straight pull by the collar, always in one direction—in 
the ordinary omnibus the horse has the draught, and also the 
much more cruel work of stopping the vehicle by the sudden tug 
at the end of the pole, a process that does more to hasten the 
end of the poor brute than the pull. In the case of the tramway 
car the is effected by purely mechanical means. The horse 
instead of having to bring another set of muscles into violent 
exercise, of having the collar violently lifted from its seat to the 
galling of the withers, has — to relax the muscles in play, 
and rest until the brake has done its work, and the driver is 
ready to resume the journey. As regards the comparative per- 
formances of horses in omni and in street tramway cars, the 
following statement is conclusive:— 

Passengers carried 
annually. 

634 78,965,616 4830 16,348 

350 \ 41,334,602 6677 6,525 
This statement is, we believe, compiled from the official returns 
of the com; 
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the trains are usually made up, 326 passengers in all, or, say, 


21 tons. 
From these figures it a that the proportion of paying 
weight to dead weight is stan, approximately :— sii 
Paying weight. Dead weight. 
DD ic. 0s 00 00 00 60 <0 5 to 2 
Ordinary omni ee re ee to 3 
Railways .. .. « o 00 ee to 5 


The last is a more favourable statement than the actual facts 
sy Sn in any case it is certain that in this respect the tram- 
ways have decidedly the advantage. 

We hope soon to see these trial tramways at work, and that, 
although late in the field, the directors of the London tram- 
ways may set an example to the rest of the world in the perfec- 
tion of their road, the excellence of their vehicles, the moderation 
of their fares, the civility of their conductors, the regularity and 
celerity of their service, and the efficiency of their administra- 
tion in all departments. 

We have devoted so much space to this subject under the con- 
viction that no decision of equal importance, and fraught with 
as great results, as regards locomotion in the great metropolis, 
has been arrived at by a private bill committee since the pream- 
ble was declared proved of the bill which initiated the formation 
of the great “inner circle.” 
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Grants and Dates of Provisional Protection for Six Months. 


3765. WILLIAM DAWES and EDWARD ARCHIBALD RAMSDEN, Leeds, York- 
shire, ‘I its in h i and other musica] instruments.”— 








1 , 1868, 

3893. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “‘A 
novel bituminous position, ed resi bit "mA i 
tion frem Felicie Labat and Joseph Meric, Boulevard Bonne-Nouvelle, 
Paris.- 21st December. 1868. 

407. GEORGE Gros, Boulevart de Strasbourg, Paris, ‘‘A novel kind of 
self-closing box, permanently kept closed, and intended to contain such 

. objects or substances which require to be carefully shut up.”—10th 
February, 1569, 

669. FRANZ WINHAUSEN, Brunswick, Germany, “ Impr 
to freezing and ice-making machines.”—5th March, 1869. 

869, MATTHEW TILDESLEY, Willenhall, Staffordshire, “Improvements in 
the manufacture of door bolts and their staples.” —22nd March, 1869. 

891. WILLIAM HARRISON, King Edward-street, London, “ An improved 
sunshade —_ to hats and certain other head coverings.”—A com- 
munication from Paul Combet, Nimes, France.—24th March, 1869. 

935. EDWARD HeinsON HueH, Brunswick, Germany, “Improvements in 
storing and preserving meat and other articles of food on board ship, and 
in the construction of ships and apparatus for that purpose.” — 27th , 


947. CHARLES WEEKES, Great George-street, Westminster, ‘‘ Improvements 
in the preparation of wood and other fuel for the purpose of combustion, 
——, applicable to firewood.” 

949. Henry GOULD Drxon, Murraygate, Dundee, Forfarshire, N.B., ‘‘ Im- 
— in the brakes and seats of velocipedes and apparatus connected 
there "34 

955. JAuzs BRiaGs and JAMES ALMOND, Blackburn, Lancashire, ‘‘ Improve- 
ments in looms for weaving.”"—30th March, 1869. r 

971.. Henry Davey, John-street, Adelphi, London, ‘‘Improvements in 
hydraulic machinery and in means of ing the same, part of which is 
applicable to steam engines.” 

979. WILLIAM EOWARD GEDGE, Wellington-street, Strand, London, ‘‘A 
novel method of fastening belts or bands by means of buckles termed 
belt buckles, with shifting wedges.” — A communication from Jean 
Chrysostome Desumeur, Celestin and Edouard Dudin, and Louis Delacourt, 
Guise, France.—31st March, 1869. 

1005. Gzongz Henry ELLs, New Barnet, Hertfordshire, ‘Improvements 
in apparatus for cleaning. boots and shoes, knives, dc., applicable also to 
hair- hing purposes.”—3rd April, 1869. 

1035. FERDINAND FLORAN VILLEPIGUE, Northumberland-street, St. Martin’s- 
in-the.fields, London, ‘‘ An improved method of and apparatus for piercing 
or boring holes in rock, mineral, or other material of a similar nature, 
=— in tunnel, mine, quarry, and other such work.”—6th April, 


1047. EMILE COLLARD, Southampton-row, Bloomsbury, London, ‘‘ An im- 
st ea in ladies’ bustles and crinolines "—A communication from 
Duvergés, Rue St. Laud, Angers, France. 
1053. BERNARD MCEVOY, Hall-street, Birmingham, ‘“‘ An improved game 
suitable for outdoor or indoor exercise, i ts and li 
therewith.” 


Cc 

1063 CHARLES EDWARD HELEY CHADWyCK HEALEY, Strand, Westminster, 
** An improved method of and apparatus for cleaning breech-loading fire- 
arms.”—7th April, 1869. 

1064. JOHN WATSON WARMAN, Marlborough-street, Farringdon, Berkshire, 
“ A reduction of the apart of the levels of the manuals of an 
organ, so that the distance from one manual to that next it need not be 
more than two inches.”— 8th April, 1869, 

1076 JOSEPH ASPINALL, Harrow, Middlesex, “Improvements in the con- 
struction and 


leshl 
PP 








PP 





protection of py My cables, and in machinery for the 

manipulation of the same, of the invention being applicable also to 
the preservation of v substances marine minerals.” 

1078. (OMAS CULPIN, ing, Berkshire, ‘‘ Improvements in reaping and 

mowing machines.” 
1080. JEAN Denis, Boul Bonne Ni le, Paris, ‘An improved 
machine for , ai , and turning straight and conical cogs of 
or jout the cog-wheel.” 
pe Mag eS and = —_. ose hae 
mprovement fastenings shoes, er articles.” 
1 CHARLES JaAMEs Fox CAMPBELL, Camberwell, Surrey, “ Improve- 
aes the means for hanging pictures, looking-glasses, and other like 


artic! 

1086. WILLIAM WILLIAMS Hoorgk, Bow, Middlesex, and James DruM- 
MOND Hoopsr, W: Essex, ‘‘Impr in the ion of 
vehicles, and in the means of propelling the same.” 

1088, ALFRED VINCENT NEWTON, Chancery-lane, London, ‘Improvements 
in rotary engines, pumps and meters.”— A communication from Jose 

Francisco Denavarro, New York, U.S.—9th April, 1869. 

1092. HARRY WILLIAM » Sackville-street, Piccadilly, London, “An 


m, 4 
1004 EowaxD BRalser, New Cross, Surrey, and JOHN ELIOT HODGKIN, 
est “a ements in machinery for 


illy, London, 
machines and their shuttles, and in 
different seams and fancy 
‘arth, Stapleton, New York, 


1096. JOHN HyNaM, , Kent, “I in for 

the mannfacture of crucibles snd" other hollow articles ‘Tio puis 

1102. Davip Bruce PEEBLES, Edinburgh, Midlothian, N.B., “‘ Improve- 
gas meters.” 

1106, JoHN Hewny JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in apparatus for baie from skine.*--A communication from Emile 
Etienne Auguste Galibert, Paris. 

1108, EpwaRD THOMAS HuGHES, Chancery-lane, 
oe Se eng 6 ee straw, braid, or s 


machinery "— A 
Adciphus Baldwin, Milferd, New Haven, U.S. 





London, “‘ An improved 
imilar articles, and 
from N 








Aram, 30, 1869. _ 
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Louis CROSSLEY RicHARD Hanson, Halifax, Yorkshire, 
i "improvements in valves for regulating the dacharge of sieam, at, of 


other elastic 
1112. Davip JonusoN, Wrexham, Denbighshire, “ An improved mode of 
and for flour. 


“ 
1114, ALSEANOES hy Imguove- 


Elias Gedalge, » Boulevart St. a 1869. 
1118. las Godage, Jun. Boulevar Uttoxeter, “Im- 
nt in apparatus for propelling carriages, trucks, and other 
1120, WILLIAM Chancery-lane, 


Ropeet LAK, Southampton-buildings, 
London, “ An improved railway.”—A communication from Rusten Bey, 


Turk 
Se Tees eters, Startle Peat, Pres, « Tmgeoreseats 
the manufacture of felted fabrics.” —12th April, 1869, 
1124. CHARLES DENTON ABEL, pton, - , Chancery-lane, 
Lendon, “‘ oa = navigation.” —A 
unication from Emile —* ‘arjan, 
1126. THO MAS FREDERICK CASHIN, Guineboen Old Broad-street, 


pore > a © in indicators in connection with switches or 
ways.” 
11 eh Baoox, Pa m9 Lanarkshire, N.B., “‘ Improvements in and 
with slide val 
1130. CHARLES ‘Tomes, “Seuthampten, “Improvements in cowls for 
and 
1134. Wit1aAmM EpwakD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in for rails.”—A communication from Joseph Adams, Fair 
Haven, Vermont, U.8. 
1136. JonN Henry JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 


ductores—A commnnieat mom Also Cary, New York US., Moses 


communication 
Gerrish F FP. Milliken, and John Montgomery Batchelder, 
Boston, Seandeestn US. 
1140. JoHN LEECHMAN, Qs See Hammersmith, ao “Im- 
ements in steam from William Carey 


Colombo, gar on ho oreae : 

‘sre e, Mile-end- cael, Santen, “Improve- 
ments in for drawing waste of water from pipes, 
eee timate aomeee 

1144. AMHERST HAWKER RENTON, Great Queen-street, Westminster, ‘‘ Im- 

ts in the mode of jointing pipes and tubes, and in the packing 
employed therefor.” 

1146. GzorGE KEIGHLEY, Burnley, Lancashire, “ po -sagagh in velo- 


ci; 
ae Tuomas AKINSON, Bell-street, Preston, Lancashire, and 
SmiTH, Victoria Foundry, Bold-street, 


by carts, wagons, ption.” 
= BaunanD WiuiaM FaRey, Bermondsey, Surrey, ‘‘ Improvements in 





. ROBERT Escomb, Bishop Auckland, Durham, “ An im- 
“proved lucite gpd from undef ed a mining 
CHARLES LIEBERMANN and CHARLES Grasse, Berlin, Prussia, “Im- 


sols oun Wurransortou a “ Improve- 
3856 EDWARD SAMUAL a 
Mappaatu or caring anchors inboard ser big 


the shoe or breech-piece for 


3864. EUGENE Pavy, Manchester, and JAMES CLARK, Manchester, “ Im- 

Sets Oar pepe ee en ee ee ne 

other fibrous in the raw state, spun into yarns, or woven into 
fabrics.” —18th December, 1868. 

3870. PETER SPENCE, Newton Heath, near Manchester, “ Improvements in 
sera. 3 D on. Leith, Midlothian, "NB. “ Improv its in the 
OHN neon om < emen 

Ori indowe."— 150 Dose aay 
sre, Mesane Was, oes 
“ Certain improvements in or tools for cutting metals and other 
of which is to hydraulic and other machines.” 
3880. JOHN EDWARD MASSEY, well-street, Clerkenwell, London, “ Im- 
ements in machines for taking soundings, known as Massey's sounding 


3885. LAURENTIUS ANDREAS WALDEMAR LUND and EDMUND AXMANH, 
Chandos-street, Strand, London, ‘“‘Improvements in the 
of os buttons, solitaires, and other 
ornament.” 

3893. WILLIAM EDWARD Gegp¢s, Wellington-street, Strand, London, “A 
novel bituminous com: "A —— from Felicie Labat and 
ai Meric, Boulevard Bonne-Nouvelle, Paris. 

eae bape (JARRE, Boulevard Bonne-Nouvelle, Paris, “A 


am 
wee WILLIAM orga J GEDGE, hay ser ya Strand, oo “An 
improved construction of —A communication from Claude 
Renard, Michel vb nee and Tules ¢ Céane Voituret, Macon, France. 
3896. JosEPH B Birmingham, “Improvements in taps or valves for 
wae 


liquids, gases, vapours.” 
3898. GEOuGs foe RiTouIE, Folkestone, Kent, “Improvements in constructing 
and or tents.”—21st December, 1868. 
James PALMER, Sutton Coldfield, Warwickshire, he ge nym 
ultural and horticultural, and 


Saucer axiworor, Southampion bling, Chanceylne, London, 





ti 


3 





the manufacture of steel, agric' other like 
forks. ” 

3905. GzonGE TIDCOMBE, jun., Watford, Hertfordshire, “ Impr in 
apparatus for conducting paper frem’ paper-making machinery, or other- 


wise, in order to its being cut into sheets, and also for facilitating 
the collecting of paper as cut into sheets, and in damping paper for 


7 SMazrT, ao Boiler Works, Bromley, Middlesex, ‘“‘ Im- 





mead JOnN as! sony =F ft hyarecarbons app | 
in 3; ong <a drocarbons aj 
A er heating = '—A communication from Homer 
Taylor, Montreal, © 


1154. THomas Waits, Birmingham, “ Sepee i in ,~: emee and 
lobster crackers, and in apparatus to be used with nutcrac’ 

1156. CLEMENT TUDWAY SWANSTON, Holly House, Femaben, Middlesex, 
“ Enabling railway trucks and to be drawn by horses or traction 
engines on common roads, so as to prevent the necessity of loading and 
unloading at railway stations.” 

1158. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in apparatus for burning liquid .~—s- '—A communication from 
Pierre Emile Martin, Paris.—14th April, 1869 

1162. as Henry BUCK, Stretford, near Manchester, “ Improvements 
in veloc’ 

1164. ROBERT HEYWwoRTH, Manchester, “‘ Im soy = by teens and 
in self-acting —— part of w mprovements 
is also applicable to urinals.” 

1116. FREDERICK JOSEPH ae meepme Great George-street, Westminster, 
‘‘ Improvements in steam engines and furnaces.” 

1168, ALEXANDER — CLARK, -lane, London, “ Improve- 
ments in compasses, and pen and pencil-cases or holders.” —A communica- 
cation from Jonas Elias’ Ge Geldage, jun., and L. Vernier, Boulevart St. 


Martin, Paris. 

1170. WILLIAM JAMES COWLMAN and ALFRED Dog, New Windsor, Berk- 
shire, ** greater accommodation and facility in the use of school 
desks, tables, and seats, which is also ena for other purposes.” — 
15th April, 1869. 


Inventions Protected Soe Six Monioe on the Deposts of 
Specifications. 


1171. ALEXANDER Kirk Riper, New a, U.8., “ Improvements in valves 
and valve gear for steam engines, and in the means for operating and 
adjusting the same.”—15th Apri, 1869. 

1178. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
‘Improvements in the manufacture of heavy hydrocarbon oils, and in 
apparatus used therein.”—-A communication from Joshua Merrill, Boston, 
Sesees husetts, U.S.—18th April, 1869. 

1194, HENRI ADBIEN BONNEVILLE, Sack’ 
“ An improved ap; 
cation — Jean per Morlot, Boulevard de Sebastopol, Paris.—1%h 
April, 1869. 

190k ersom Wiison, High Holborn, London, ‘Improvements in sewing 
machines,” — Apri, 1869, 


Patents on which the Stamp Duty of £50 has been Paid. 
1106. DANIEL Evans, Victoria-place, Green Hundred-road, Peckham, 
Surrey, “‘ Articles made of plates, sheets, or bars of wrought iron or steel.” 


April, 1866. 
1116. JouN Leig@H, Manchester, “Purification of coal gas.”—20th April, 


1866. 

1159, DestRE BIEVEZ, Haine St. Pierre, ao, Belgium, “ Furnace or 
oven for cooling window glass.”—--25th April, 1866. 

1170, THomMAs KIRBy, Barrow-in-Furness, * Raising and lower- 
ing revolving shutters.” '—26th April, 1866. 

1134. JOHN — WILSON, Liverpool, ‘‘ Distillation of sea water, &c.”— 
2lst A 

= GEORGE EDMUND DONISTHORPS, Leeds, Yorkshire, ‘‘ Getting coal and 

er minerals.” —2lst April. 1866. 

nes “ALFRED UPWARD, Goswell-road, London, and ARTHUR AUCKLAND 
COCHRANE, Westminster, ‘‘ Gas.”—25th , 1 

1278. WILLIAM YOUNG, Straiton, Midlothian, | N.B., and PETerR BRASH, 
Lat, Midlothian, N.B., “ Distillation of coal, shale, &c."—4th May, 


1163. GEORGE EDWARD NOONE, yy ten Moctings, Sussex, “‘ Deodoris- 
and Cag ee &c.”"—25th April, 1 
je-street, Fa Fan \London, “ Carriages.” — 


158, ARTHUR AUCKLAND LEOPOLD PEDRO COCHRANE, Westminster, ‘‘ Heat- 
ing and evaporating liquids and fluids.” —25:h April, 1866. 

1196, THOMAS ALDRIDGE WesTON, King’s Norton, Worcestershire, ‘‘ Ratchet 
braces and levers.”—27th April, 1866. 

eS ee MOSELEY, Manchester, “‘ Sheets of india-rubber.”—8th May, 


Fatents on which the Stamp Duty of £100 has been Paid. 
1470. JOSIAH STONE, Dow, London, ‘‘ Downton’s ship bilge pumps 





int GEORGE DAvigs, Ser) 
30th A; 1866. 


and fire-engines.”—15th May, 2. 
a FREDERICK DANGERFIELD, Bedford-street, Westminster, “Lithographic 
presses.” — 24th 


r zincog: April, 1862. 
1199. JouN Paaxkun, —. —_ US., “Slide valves and valve gear for 


1214, Jous ELbER Lanarkshire engines 

OHN byes G N.B., “Steam and 

boilers.”~25th April, 1862." rege & 

a wiuiua F cer Ly —|+ Northumberland, ‘‘ Cultivating land 

1228, JOHN GaY ay Newron ALLEYNE, Butterley Ironworks, Alfreton, Derby- 
shire, “‘ Preparation and manufacture of iron and steel.”—26th April, 1962. 


Notices of Intention to Proceed with Patents. 

3765, WILLIAM DAWES and EDWARD ARCHIBALD RAMSDEN, pee Ps York- 
shire, ‘‘ Improvements in harmoniums and ether musical instruments. 

sve. Cams Eamon ond Rowse Panuween, Cossshiite, soar Leeds, York 

I means to be 1 

body fr garment. Ly” used in pages human 

ments in th on he epee J helmets, hats, caps, and ‘similar articles, and 

in the apparatus and arrangement thereof Sepiopeds in the said manu- 


3805. HENRY WILLIAMSON, Manchester-road, Denton, Lancashire, “Im- 
vements in the manufacture of felt and other hats.” 4 
street, London, “Improvements in 


pressure-governed 
3813. MaAROUS BROWN-WESTHEAD and ROBERT SMITH, Manchester, ‘“‘ Im- 
provements le to spools or bobbins upon which thread or twine is 
wound for and other purposes.”—15th 1868. 
3837. = HADFI&LD, Lancaster, “ a a in’ the manufacture of 


de fonds, Switzerland, “ Improve- 
winds and esting the hands of eabhen® 








in steam and 
3915. BENJAMIN NORTON, Sastentonaps Mills, near Huddersfield, Yorkshire, 
vad Improvements in tipping pile fabrics, and in apparatus to be used for 


such 

8916. LIAM EDWARD ne ead a, Strand, London, “‘ Im- 
pr in the f floating docks — for raising and 
careening wont, and also Aes their ."—A communication 
from Jean Louis Chemallé, sen... Tours, France. 92nd 

3922. George Lowky, Salford, og ts in bushes or 
ferrules for casks and for a, purposes, and fer - improvements in fixing 
the same.” 

3925. WILLIAM a GepGEz, Wellington-street, Strand, London, “An 











ABSTRACTS OF SPECIFICATIONS. 
made Abstracts Tas 
“Zuersumn, othe eftee of Hie Melenty's Oomsntotonars of Pate, 
Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Horse, Wind, and 
Boilers, de. 


Water Mills, Gearing, 
3040. E. T. Bexunov: 
Dated 6th October, 


and W. J. Donyixe, Manchester, Hydraulic presses." 


res ve cylinders are em: 

wh og BSR , the two outer rams and 
cylinders being of a length to the entire lift of the press table. The 
centre cylinder is 








3084. J. Amnon, Sheffield. ‘‘ Sieam boilers.” — Dated ®th October, 1868. 

This invention relates, First, to what are known as “‘u t” or vertical 
—_ os Secondly, pally tet known as “‘ Cornish” or horizontal flue 
boilers, It consists principally ae a hemis herical dish-sha 
conical, or other similarly shallow isan ooker space in i> 
box, between the top of the latter and the upper id ra pt the cross tube (or of 
the upper cross tubes, if more than one and in connecting this 
auxiliary water at the lower side to the edie by a short tube or 
ring, and at the upper side, with the water as above the a of the firebox, 
by means of two, four, or other convenient number of tubes, rivetted, screwed, 
or otherwise fixed to the upper side of the auxiliary water space and to the 

top of the fire-box, so that there may be a free circulation of water between 
a space, above the fire-box, the auxiliary water space, and the cross 


3094. H. A. Bownevitinz, Paris, “‘ Pumps."—A communication.—Dated 9th 
1868. 


October, 1 
a. invention consists, First, in a pump called orthodynamical, a 
with the principles of suction in the lifting pum 





mat g electric bell-sound and telegraphing apparatus for d 
use.”—A communication from Léon Victor Jacquemard, Caen, France.— 


23rd December, 1868. 

3938. a CLIFFORD, Greenwich, Kent, “Improvements in the manu- 

of submarine telegraph cables.” 

3942. WILLIAM EHRHARDT, Birmingham, “Improvements in watches.”— 
24th December, 1 

25. SAMUEL BATEMAN, Asniére, near Paris, ‘‘Improvements in paddle- 
wheels.” —25th January, 1869. 

83. JoHN HeNRY JOHNSON, Lincoln’s-inn-fields, London, ‘ Improvements 
in the manufacture of boxes and other hollow articles from paper pulp, 
and in the machinery or apparatus emp! erein.”—A communication 
from Richard Smith, Shelbrooke, Canada.—11th January, 1869. 

97. SAMUEL JELLYMAN, Cannock, Staffordshire, «[mprovements in reaping 
and mowing machines.” —13th January, 1 1869. 

284. JOHN Hensy — Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the oe of piles, faggots, or billets of iron or steel, and in the 
machinery or apparatus employed therein.” —A communication from 

H. Sellers, Wilmington, Delaware, U.S.—29¢h January, 1869. 

375. CARL Dietrich JULIUS SEITz, Bury, Lancashire, ‘“‘ Improvements in 
the construction of furnaces and pans for the recovery of the soda from the 
waste leys resulting from the dey of ae grass, straw, or other fibrous 
substances, in the working and of the residue resulting from 
evaporation.”—6th February, oo 

491. FaBian JAmMes KNEWSTUB, St. James’-street, Westminster, ‘‘ Improve- 
ments in oo eyed to be employed in despatch, writing, and other cases, 
boxes, drawers, or ———, which fittings can also be made to be used 

ly."—18th February, 1 

522. MALCOLM MACLENNAN, Liverpool, “ Improvements in the permanent 
way of railways.”—19h Fedr. 869. 

594. THOMAS Moors, South Stockton-on-Tees, Yorkshire, “ Improvements 
in machinery for obtaining and applying power applicable to the raising 
a of weights, and to all other pregaterset noel is 
Tequi 

600. JOSEPH TOWNSEND, Glasgow, Lanarkshire, N.B., ‘I 


faoee as chain pumps; Secondity, in the transformation of the cha chain pum 
into portable exhausting pumps by adapting them to a frame which may mange 
readily carried and working them either in a vertical or an inclined position ; 
Thirdly, the disposition of the Lae 80 that it may be able to lift water to any 
height which a pump barrel of a limited length should; Fourthly, the con- 
struction of a chain which has the wedge gearing into the V-shaped throttle 
of a pulley or wheel; Fifthly, the construction with any sort of chain, strap, 
rope, or cable of chains, straps, cables, or ropes, which permit the actuating 
of pulleys or wheels without sliding. 





Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 


Harness, &c. 
3041. E. Simons, Sheffield, “ brakes.""— Dated 3rd October, 1868. 

According to this invention the patentee proposes to mount or otherwise 
support upon a bracket, or in a box, conveniently placed in the carriage, van, 
or vehicle, a catch, and a circular or segmental catch or indented plate, to 
which plate, or to its boss, a chain dependent therefrom is secured, capable, 
when the circular plate is partially turned, of winding up or folding ‘the chain 
upon its boss or drum. To the. lower end of the chain a rod is suspended trans- 
versely, to which are secured, immediately over the rails or metals, shoes or 
curved brake blocks. Two surfaces of these shoes when lowered fit the 
periphery of the wheel and the plane of the metals, so as to drag upon and 

vent the revolution of the wheels. A flange is provided in order to Shee 
the shoes or blocks in their position on the metals. The transverse rod and 
blocks or shoes are governed in their movements means of curved slots, 
formed concentrically or parallel to the periphery of the wheels, in brackets, 
secured to the sides a the carriage, or to the ome or axle-box, and in such a 
position that when the catch-wheel is ~-7_ +> or wound up, so as to be 
caught and retained by the lever-catch, the shoes or blocks, through the 
medium of the chain, are elevated or raised from the metals or rails. The 





extracting and in refining oils and other products from mineral and other 
materials containing carbon and hydrogen, and in apparatus therefor." — 
26th February, 1869. 

623. WILLIAM SIMPSON and ALFRED GARDNER, Ilford, Essex, ‘‘ Fmprove- 
ments in the construction of engines worked by steam or other motive 

wer.” —Ist March, 1869. 

. WILLIAM ARMAND GULBEE, South-street, Finsbury, London, “ An 
improved for raising water.”—A communication from Jan Barend 
Hendrik van Royen, Utrecht, Holland.—8th March, 1869. 

969. GEORGE WELLS, Westminster, ‘‘ Improvements in separating copper and 

bismuth from ores containing metals either separately or combined with 
other metals.”— A communication from Thomas Young Cotter and Charles 
Lewis Dubois, Adelaide, Australia.—3lst March, 1869. 

1025. FERDINAND TOMMASI, Rue du Colysée, Paris, “ Improvements in 
obtaining motive power from flow of the sea, and in machinery for apply- 
ing the same.” —5th April, 1869, 

1062, WILLIAM THOMAS ELEY, Gray’s-inn-road, London, “Improvements i in 
y + tion of idg cases for breech-loading fire-arms.” —7th 


1088 . WILLIAM WILLIAMS HooPER, Bow, Middlesex, and JAMES DRUMMOND 

Hoopge, Woodford, Essex, “‘ Improvements in the construction of vehicles, 
and the means of propelling the same.” —9th A 1869, 

1136, JOHN Hewar JOHNSON, Lincoln’s-inn-fields, ro “Improvements 
in machinery or apparatus for making compound telegraph wire or con- 
ductors."—A communication from Alanson Cary, New York, U.S., and 
Morris Gerrish Farmer, George F. Milliken, and John Montgomery Batch- 
elder, Boston, Massachusetts, U.S.—13th April, 1869. 

1194. HENRI ADRIEN ae, Sackville-street, Piccadilly, London, 
* An improved apparatus to manufacture the rims of hats.”—A communi- 
cation from Jean Prosper Morlot, Boulevard de Sébastopol, Paris.—19¢h 
April, 1869. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt 0 the amount of gy Sums exceeding 5s. must be re- 
mitted by Post-office made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton. buildings, Chancery-lane, London. 


List of Specifications Bap otisned. Guring the Week ending 


278%, 4d.; 2777, 1s.; ge 4d.; 2791, 4d.; 2798, * rs 2d.; 2829, 4d.; 2833, 
4d.; 2834, 10d.; 2835, Is. 4d.; 2896, 8.5 aes, 2839, 4d.; 2841, 8d.; 
4d ; see, ad 2847, 10d.; 2848, 4d.; 

2849, 6d.; 2850, 4d.; 2851, 4d.; 2852, 4a; 2854, 6d. ; 2856, 4d.; 2857, 























ic groove governs the position of the rod and blocks, clears them out 
S contact with the wheels, but when Jowered the blocks are brought to bear 

the rail so as to form an abutment for the wheels, thereby preventing 
their revolution, and so stopping the = 


3047. R. Ramssx, Wimpole-street, W., ‘‘ Knee-caps for horses.”~—Daled Cth 


1868. 

This invention consists in forming knee-caps for horses of soft vulcanised 
india-rubber, moulded or shaped to casts of those parts of a horse’s leg to 
which they are intended to be applied. The knee-caps are made of one en- 
tire piece of material, which is passed over the horse’s foot to the desired 
part of his leg, which it surrounds and embraces, holding it securely in _posi- 
tion, partly by its elasticity and partly by its shape, and allowing freedom of 
movement to the leg. 

3091. W. E. Newron, Chancery-lane, ‘‘ Binnacle for tron ships." —Dated th 
October, 1868. 

This invention consists in the jon of ab le for iron vessels, by 
means of which local attraction wil] be overcome without destroying the 
polarity of the needle. The invention consists in providing a receptacle 
around the compass in which the non-conduc matter can be compressed 
to the requisite degree. The compass is pivoted within the ring, by means of 
the pivots, by which the ring is hung within a metallic cylinder. This cylin- 
der is placed in an upright position in an outer larger metallic cylinder. The 
inner cylinder stands on legs, or is otherwise supported in the outer case, and 
the case between the two cylinders is filled — glass metallic oxides or other 

— Not proceeded with. 








3083. G. Davins, Lincoln's-inn, “ Paper Soute: "—A communication.— Dated 
8th October, 1868. 

This invention consists in attaching to the bottom and sides of such portions 
of the boat a series of longitudinal — = F gene of paper or thin wood, or of 
prepared cloth of gradually decreasing width or , and laid one over the 
other.— Not proceeded with, 

3100. E. Evans, Neath, Wales, “ ‘ing boats.” — Dated 9th October, 1868. 

This invention consists in causing the Pom of boats to act so as to prevent 
the washing of the banks of canals or other narrow water courses. It is proposed 
to effect this by forming the boat in two parts, leaving a space of two or three 
feet, more or less, between them and and connected together by a false or auxiliary 
bottom of sheet metal or other suitabl the two boats one 
or more propellers are adjusted so as to be actuated “by toothed gearing, sect in 
motion we a steam engine or other prime mover. The propellers act u 
water passing between the two boats, and over the false bottom thereof, het mem | 
of acting upon the body of the water in the canal, as heretofore. 


Class ene 
Including Machinery and Mi 8 connected with 
pie ashy Manufacturing, «~~ ng, and Dressing 


i J. ery Jonsson, Lincoln's-inn, ‘‘ Spinning cotton.”"—A communication.— 
Dated 7th October, 


1868. 

This invention relates, First, to the flyers for fly frames, or any frames 
where the flyers are —_— for doffing, and ponm f in providing a curved 
tube or passage for the roving through ‘ted oa part of the flyer distinct 
from the socket, yy which the ra is fi to the upper end of the 
spindle ; Secondly, to for presser a, and the object is 
to afford facility for readily removing a and replacing arm when 
requisite. For this purpose it is to connect the at of the flyer and 
the detachable presser by a spiral and worm situate either at the lower 
or upper portion of the flyer arm, so that when turning one way the presser 
tends to detach itself from the flyer, and when turning in the opposite 
direction it stops by the fact of the pressure arm itself coming in contact 
with the end of the flyer arm. 


3061. W. Rossitren, Accrington, “‘ Warping machines.”—Dated 7th October, 


1868. 
This invention consists, First, in the employment of wires stretched across 
the machine in contact with the levers, which ase supported by the warp 















' 
; 


j 
: 
; 









314 


Apri, 30, 1869. 











threads for the purpose of enabling the fluke to be continuously cleared 
away ;, Secondly, in the employment of vertical rods fixed a short distance 

‘om the frame sides for the ends cr pivots o: falling rods and rollers to work 
between, and in the wedges and levers for raising the front roller when 
required, and the sliding bars and hooks, and also in the levers worked by 
tappets on the stopping and setting on rods for holding up the falling rods 
after they have been raised; Thirdly, in the form and application of the 
front end of the eecentric rod for working the oscillating shaft and pulling 
the spring handle out of its detent for causing the sto e of the machine ; 
Fourthly, in the spring buffer in connection with the double catch whéel, and 
the arms or hinges at one or both ends of the helical spring, for the purposes 
described ; and, Fifthly, in an improved arrangement mechanism for 
enabling the drum and warp beam to be turned in forward and backward 
directions with only one driving strap. 


3062. J. Woop and J. Anunpate, Hollingworth, ‘ Shuttles."—Dated ith 
October, 1868 


a . 
This invention consists in disposing the loose end of the tongue spriug 
in a groove formed in the upper surface of the head or tumbler in the 
direction of its length, such groove either terminating in a hole bored through 
the remaining portion of the head or tumbler, or cut right through to the 
back. The extremity of the loose end of the spring is bent so as to enter 
the hole, and is thereby held in position, or, in the absence of the hole, a 
metallic strap or staple is affixed across the groove for the same purpose. — 
Not proceded with. 
3063. W. E, Newron, Chancery-lane, ‘‘ Knitting machinery.”—Dated 7th 
October, 1868. 
_ This invention relates to that class of knitting machinery wherein recti- 
linear reciprocating latch needles are arranged in 4 row parallel to each 
other, and operated by meansof a cam. The chief object is to arrange a 
bar in front of, and slightly above the plane of the needles, so that while the 
hooked ends of the needles pass beneath, the bar will operate as a latch- 
holder, to prevent the latches, when thrown back, from falling on top of the 
hooked points of the needles, when the needles advance to receive the yarn 
from a yarn distributor. The baris also arranged that it will serve as a 
support for the outer end of the yarn carrier, and so ag to keep the yarn 
distributor always ata given height over the needles, as they advance to 
receive the yarn. Another object is to connect a latch holding bar with a 
movable work-holder, so that when the hinged frame of the former is turned 
over out of working position it will move the work-holder a sufficient 
distance away from the jack bar to allow free access to, and an inspection of, 
the work upon the needles. Another object of the invention is to apply a fine 
wire in a groove made in the needle bed, just in rear of, and parallel to, the 
jacks, so that such wire shall serve as a means for shutting the latches when 
the needles are drawn fully back, also as a means for opening the latches 
when the needles are moved forward toa working position, and also as a 
means for holding back the needles, and aga them from being casually 
thrown forward, when it is desired to keep any number of needles out of 
working position. 
3082, W. Buanp, Keighley, “ Looms,”—Dated 8th October, 1863. 

This invention consists principally of a fluted iron roiler, round and in 
contact with about three-quarters of the circumference of which the cloth is 
caused to pass. ‘Lhis roller is driven with a positive and constant motion by 
means of ratchets or otherwise, in the ordinary way, and has near one end a 
spur-wheel gearing with a spur pinion on one end of a small iron roller placed 
above, but not in contact with, the fluted roller before named The wheel 
and pinion are kept in gear by weighted levers bearing on the journals of the 
smaller iron roller.—Not proceeded with. 

3095. J. Peer, J. F. Broappent, and J. M. Baines, Bradford. “ Pickers.”— 
Dated 9th October, 1868 

In the manufacture of the improved picker the following proportions of 
metals are used: —Copper, one-half; block tin, one-fourth; and zine, one- 
fourth. These are melted together and cast in moulds of the required form. 
The picker is also provided with a tube or bush of glass, earthenware, or 
other similar material, through which the spindle of the shuttle-box is 
passed. The picking strap is attached to a cross pin at the upper part of the 
picker, which pin is screwed or chased at one end, and, by the use of a nut, 
serves also for the purpose of securely holding the glass tube above mentioned 
firmly in position.—WNot proceeded with, 





Class 4.—AGRICULTURE.-—None. 


Class 5.—BUILDING, 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3043. J. R. Wicuam, Monkston, Ireland, ‘‘ Illuminating lighthouses.”"— Dated 
6th October, 1868. 

This invention relates to patents dated respectively 4th April, 1865 (No. 945), 
and 6th November, 1866 (No. 2371). It consists in illuminating lighthouses 
by means of combustible gases prepared from coal, coke, or other similar car- 
bonaceous substances, in a more or less pulverised state, and mixed with 
paraffin, petroleum, or shale oil, or other liquid or semi-liquid hydrocarbons, 
and also from peat, sawdust, and other similar vegetable matters, either alone 
or mixed with oil, paraffin, shale oil, petroleum, or other liquid or semi- 
liquid hydrocarbons. It also consists in an improved apparatus for the 
manufacture of illuminating gas for the use of lighthouses, or for other 
purposes. The retorts for the destructive distillation of the coal or other 
gas-making material are arranged in a horizontal position, each retort being 
somewhat arch-shaped, having in its interior surface near the spring of the 
arch a projecting fillet, in order to support a movable arched cast or wrought 
iron lining or partition, so constructed in one, two, or more pieces, that when 
placed in their proper positions they will have the effect of causing the 
greater part, if not all, of the gas distilled from the coal or other gas-making 
material to pass under and overthem. 

8059. R, T. Monteirn, Dinaid, France, “ Fire-bricks and cement.”"—Dated 7th 
October, 1868. 

This consists in composing the bricks and cements of a mixture of fireclay 
and oil still cake, a substance composed principally, if not entirely, of carbon. 
—Not procecded with. 


3066. J. Watson, Newington-causeway, ‘‘ Wall papers.”—Dated 7th October, 
1868. 


The ordinary roller or cylinder printing machine is employed, and the 
desired pattern printed upon the paper in water gold size. The paper is then 
conducted by rollers beneath a box or hopper, with a narrow aperture contain- 
ing the gold, silver, or bronze powder, which distributes the same over the 
surface of the paper on which the pattern has been printed, immediately after 
which the paper passes over a revolving beater which strikes against the back 
of the paper and throws off the superfluous metallic dust or powder which may 
be from time to time returned to the hopper and used over again. The paper 
may then pass between two “ flatting” rollers, or may be dried and rolled at 
once. 


2 - Waganny, Newington-causeway, *‘ Wall papers.” —Dated 7th October, 
368. 


This invention relates to the production of wall papers or paper hangings 
having a raised or embossed pattern _In the first place, the required pattern 
is printed in the flat upon the surface of the paper, either in the ordinary 
manner or as described in the specification of letters patent, dated 7th October, 
1868, No. 3066. A block is then prepared with a raised surface, corresponding 
exactly with the raised pattern to be produced, carving all the required lines 
and indentations thereon, or nails, or styds, or strips of metal are placed on the 
surface of the block, and so form the required pattern. The printing or em- 
bossing table is covered with a surface of india-rubber and washleather, and 
the printed paper laid face downwards or upwards thereon. It isembossed or 
depressed in that position, and in this manner the raised portions from the 
face of the paper are formed. The carved block is dipped into a sieve of oi! 
colour or other suitable adhesive substance not soluble in e or water, and 
having adjusted the same immediately at the back of the pattern on the paper 
by means of guide pins, or by other means, pressure is applied thereto by 
means of the ordinary ‘‘ dolly ” or in any other convenient manner. 

3089. rt. Hancock, Drury-lane, London, ‘‘ Door knobs.""—Dated 8th October, 
§ 


1 5 

This invention relates to improvements in door knobs or handles, whereby 
they may be more securely attached to their spindles than heretofore, while 
greater simplicity in the fitting of the parts is also obtained. The 
square spindle on which the lock follower is mounted is serewed 
part of or throughout its length, and has a knob fixed at one 
end. In order to attach the knobs or handles to the door and 
spindle, a circular collat is fixed over the lock aperture, through which 
and the door the screwed spindle is passed, and screw on the or 
rose plate, so as to cover the collar. The knob is then screwed on at the 
opposite end of the spindle, first placing a rose plate loosely on the said knob 
as before, until a squared part of the knob abuts against thé surface of the 
door, sufficient space being, however, left for the lication of a back plate, 
which is provided with a transverse slot (slight: der at one end py pre- 
ference) made at one side, by means of which it may be readily slid into 
position on the squared part of the knob. 
$099. L. Hawwant, N. A. Avperrin, and Wf, Covsinensy, Oaford- 


street, -plates, &c.”— Dated 9th October, 
A thin sheet of metal is taken, and the letters entirely cut out by 


ofa 
saw or other cutting ins ent, the being moved on a t; in the 
direction of the shape of letters, similar to fretwork in wood carving. 
The plate so cut out is then fixed 3 plain plece of or other 


either painted or coloured on one side, 1 
between the two plates, or the lette + Fade 4 w 
sommonly practised.— Not proceeded with. 
$080. W. Simons, Renfrew, N.B., *‘ Bricks.” — 8th October, 1868. 
This consists int eatog moulded bricks pa: be of a double yeas 
centre, 


ped GRIT oF POO RO Dart of the Beioh or Beck helng de 








THE ENGINEER. 
Sad 


Dyas, Barnsbury-road, “ Anti-chimney smoker.”—Dated 9th Oc- 


The anti-chi consists of a fan or coil of any metal, with a 
cap on the — aledenbde of any metal, working on A r cal spindle, attached 
to a cross bar, to 


brickwork on nails, with holes 
at the end of the said tay hati to fix the cr or sioe Wy teas Oils, with pro- 
Olass 6,—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Pele, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, cc. 
a ae Ricuarps, Birmingham, ‘‘ Cartridges.” —Dated 7th October, 
According to this invention a tube or capsule, by preference 
ployed, closed at one end, with the exception 7 centre hole of a size to 
allow the case for the fulminate to through. Or the case for the fulmi- 
nate may be made in one piece with the tube or capsule. Within the capsule 





of brass, is em- 


a lining cup is applied, formed so as not only to line the outer le around 
the base of the capsule, to line the ad le around 
the hat, cap, or percussion case, and this is done by forming the cup with a 


hollow projection raised up in its centre. so that when the cup is placed in the 
capsule, it covers over the hat, cap, or percusssion case. The cup is pressed 
down into the capsule, until around the centre it rests solidly on its closed end 
or base. T n a perforation in the projection of the cup for the fire to 
pass from the fulminate to the charge. The upper end of the capsule, where 
it receives the ball, the patentee uently makes of areduced diameter, and 
then the gun is made to correspond with the cartridge chamber larger in 
diameter than the bore. 


3074. Ji M‘Gray, Birkenhead, “ Working war turrets."—Dated 8th October, 


According to this invention revol war turrets are worked by steam 
power machinery under the direct control of and operated by the person who 
is pointing the guns. According to one mode of working, this person is 
stationed in the turret and moves with it. According to another mode, the 
person who is directing the motion of the turret, and pointing the guns, is 
stationed at a look-out place at some distance from the turret and the station. 
He operates an engine, which revolves the turret, and at the same time he points 
the guns by aiming with a sight which is maintained in a direction at all times 
parallel with the guns in the turrets. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, 0; ry, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

3045. F. P. Wanren, Lee, “ us.” —Dated 7th October, 1868. 
This invention consists in a novel combination and arrangement of boilers of 
peculiar form, with ovens and steam cooking or drying closets, the whole 
arranged so as to be heated by the products of combustion from one fireplace, 
which is itself mainly formed by the boilers themselves, thus preventing the 
waste of heat and loss of time which occur in cases where other parts, such 
as cast iron cheeks, are used to form the fireplace. 
3070. 4 Joserut, Manchester, ‘‘ Watches and clocks.”—Dated 8th October, 
18 


The object is to prevent breakage when winding. A hollow barrel arbor is 
used, through or into which the winding square passes. The hollow arbor 
carries a ratchet wheel, provided with a cleck, and above this the winding 
square carries another ratchet wheel provided with a cleck. These ratchets 
are toothed in opposite or reverse directions.— Not with, 

3078. z Prevost, 136, Euston-road, ‘* Controlling horses,” —Dated 8th October, 
18 


This invention consists in the application of electricity, generated either by 
permanent magnets or by a galvanic battery, as found most convenient. In 
carrying out this invention it is preferred to employ any suitable small and 
powerful magneto-electric machine, which may be situate convenient to the 
hand of the driver on a vehicle, as, for example, on or under the box seat. A 
wire or wires connect the mag electric hine or battery with the bit of 
the horse to be controlled, such wire or wires passing along or being enclosed 
or concealed within the reins.—Not proceeded with. 

3090. M. P. Manvige.p, Northampton, ‘‘ Boot soles.”—Dated 8th October, 1868. 

This invention consists in attaching to the face of the sole or grain side of 
the leather a series of small, round, or other sha discs or studs of thick 
leather to take the tread and wear, and thus to protect the sole, and prevent 
its wearing down. These dises or studs of leather will add little to the 
weight of the boot or shoe, and will give it a quiet tread, while serving the 
purpose of the ordinary hob nails, which have the disadvantage of adding 
materially to the weight of the boot, and rendering it impossible to walk quietly 
upon the bare floors or pavement in boots thus protected at the soles. 

3092. A. M‘MiLtan, Mildmay Park, “ Buttons." —Dated 8th October, 1868. 

Meta] buttons, such as are usually applied to trousers, are stamped as here- 
tofore from sheet metal, but in place of forming four perforations in the centre 
of the button a single centre perforation is formed. To attach such a button 
to the garments a stud or shank is employed, consisting of a stem with a 
head atone end. The stud or shank is inserted through the fabric, so that 
its head remains at the back, The button is then placed w the stem, 
which passes through the perforation as far as a shoulder, which is preferred 
to form upon the stem, and then, by a suitable nipping tool, or by other means, 
the end < the stem is clenched or expanded over the button, which thus be- 
comes held. 





Class 8,-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, pang Bleaching, Dyeing, Calico-Printung, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

3042. N. TcneretevsKy, Moscow, “ Enamel."—A communication.—Dated 

6th October, 1868. 

According to this invention the enamel consists of two separate solutions, 
First, a warm solution of animal size, with the addition of glycerine and 
white alum; Secondly, a chemical production invented in Russia, and known 
there as ‘‘ Rumstedt’s Verdine,” consisting of a mixture of sulphate of potash 
and sulphate of chromium, dissolved in cold water.—WNot proceeded with. 
3050. J. G. Wiucans, St. Stephen’s-crescent, **‘ Manufacture of tron and steel.” 

—Dated 6th October, 1863. 

The First improvement is to supply chemical salts or other solution, not for 
the purpose of depriving the metal of carbon, but of such a nature as to com- 
bine with or neutrali Iph or phosphorus in the metal, so that in 
melting or manufacturing the injurious effects of these elements may be 
removed or lessened. The Second improvement is to remove the greater 
part of the cinder from the granules after they are brought into the malleable 
condition and before they are hammered or compressed together, and then to 
compress the granules or particles into moulds or shapes to produce articles of 
iron, or it may be of steel, possessing greater strength than if made of cast 
iron. The Third improvement is, first, to heat the granules and oxide toge- 
ther in one place, removing from thence before the granules are molten, and 
then melting them with cast iron, charcoal, or other materials commonly 
used by steel melters. 
oy af Jevrrers, Upper Norwood, ‘‘ Preserving meat.”—Dated 6th October, 


This invention refers to a patent, dated July 29, 1868 (No. 2384). The meat 
or other substance is frozen in flat boxes, say, a yard square, and five inches 
to ten inches deep. The freezing surfaces are of sheet iron; the narrow sides 
are of deal board, for non-conduction. To preserve the flavour of the meat 
and keep it from being bruised it is surrounded by seasoned soup, made of 
ali the available parts of the slaughtered animals not packed as meat. The 
blood is also utilised by being mixed with slaked lime and sulphate of lime 
for cement, for rendering the boxes soup-tight, and even air-tight. 


3053. VF Esxrett, Kingston-upon-Hull, “ Extracting otls.’— Dated 6th October, 
1868, 








According to this invention a piece of iron, copper, or other material of the 
proper length and breadth is used, suitable to the size, shape, and pattern of 
the cake wanted. This plate is either m plain, gated, or cheq' d 

A t or otherwise fixed on the widest end 


as may be required. F oti 
ss of the cake, rounding it on the 
proceeded 





of the plate, rising up nearly the c 
ps A back, and hollowing it at the bottom towards the plate.—Not 
wur, 


, and C, T. Pearce, Maddoz-street, “ Disinfect- 






."~ Dated 7th Qc ’ a 

This inv, onsists in a cup or yase of convenient size, externall: 
coated Hath" fncly diviaed chagceal (mixed serie substances, such 
as gum, starch, or ), and powdered or sulphur,which is dried in 

hot r he interior of thé eup is partly filled with chloride of lime, 
he whi gas and [nes are liberated, the apart- 
ment, and tion, animalcule, vegetable, and 
animal spores, ere pure. 


ad leaving the atm u 
3081. J. Sree, Glasgow, *‘ Malt extract.” Dated 8th October, 1868. 
This invention consists in arranging apparatus intended to contain the 


roasted malt in such a way that the worts may pags from the mash tun through 
Cee cine pation Reve ate arated Temaes 
whilst the malt yt be by revolving or other suitable agitators. 

J ircaldy, 


mths javeneor take Tine, son count of spose Stamabamned henley anions) 
Vi 

suth cal, sheep, edgy nd cleans fer, an then jet me © 
careful desiccation, such as will expel 60 far as 5 

the nutritive contained in the substances. For 


bstances to a dry temperature pf from 100 deg. to 212 
it etere dstonstion it te adeantageann to bolt the entzalls faocoughly, 


but this is utely necessary. After the desiccation is complete, the 
i @ meal or powder by-an ordinary grinding spree: 
tus. The entrails, cleansed as aft id, may be minced while raw—or 
pare teen Pray | dried ae ae eel ‘the form 
usks, or wit! > ™m or 5 u 
meal.’ And if it is ed to fel hl entetetee in the form of cakes @ sas 


cient Quantity of bran, meal, ‘or flour is added to enable it to be kneaded and 

baked. Second, the inventor takes the entrails, cleansed as directed in the 
first method, and  ither with or without previous desiccation of the character 
therein described, and either before or after mincing them. He subjects them 
to the action of sulphurous acid, which he applies either in the form of aqueous 
solution of sulphurous acid of the ordinary commercial quality, say, of speeifié 
gravity 1°012, or in the form of a sulphite or bisulphite. : 


3087. J. Dewar, Kircaldy, N.B, “ Making manure and deodorising.”—Dated 
8th October, 1868. 7 


First, human or other animal excrements, the sewage of towns, or the blood 
of slaughtered animals, or vegetable matter or refuse, or other of the many 
animal and * »getable or other substances suitable for manure, are mixed with 
soot or slat, and to this mixture a quantity of gas wafer is added. Second 
soot or slag, or both these substances, are mixed with gas water without mix, 
ing them further with the other subst before tioned to such an exten- 
as to thoroughly saturate thesame. This combination forms a clean, conve- 
nient, and useful manure, which may be kept for any length of time. Third, 
blood and fcecal and other animal, vegetable, and other matters suitable 
manure, or any one or more of thes¢ substances, are mixed with the gas water, 
without soot or slag. This mixture affords agood manure, free from moxious 
éffluvium, which will remain for a long period of time in good preservation. 
According as the substances are more liquid-or miore solid, gas water is em- 
ployed to the extent and in the manner explained under the first head, amit- 
ting only the admixture of either soot or shee, 

3093. H. Deacon, Appleton, “‘ Sulphuric acid.’—Dated 9th October, 1848: 

This invention consists in effecting the production of sulphuric acid by 
causing, First, a mixture of chlorine and sulphurous acid in a gaseous form 
together with the vapour of water, either at alow or at an elevated tempera- 
ture, tocommingle. Second, by causing chlorine and sulphuric avid, in a 
gaseous form, to pass intq the lower portion of a tower or series of towers, 
filled with materials not acted upon by the elements employed, or by the pro- 
ducts resulting, and allowing the gases to come in contact with a di ing 
stream of water, either at a low or at an elevated temperature. Third, by 
causing chlorine in the gaseous form, together with the vapour of water, to 
act either upon sulphur or upon metallic sulphurets, or mixtures of the same. 
— Not proceeded with. . 

31.4. 8. Tracunerm, Swinton-street, W.C., “ Dissolving substances."—Dated 
Sth , 1868. 

This invention consists in a perforated disc supported upon feet or upon a 
rim. Between the under part of the dise and the bottom of the interior of 
the vessel to be heated fans fitted to a shaft «r shafts, revolving parallel with 
the plane of the perforated disc, are placed. The substance and liquids to be 
treated aro to be placed upon the perforated disc, and the rotationef the fans 
will assist i: Recping up a circulation of water.—Not proceeded with. 
$107. B. Waker and T. F. A. Priaum, Leeds, “ Reducing bulldog.” —Dated 

9th October, 1868. . 

According to this invention a strong metal pan is emp!oyed, the internal 
form of which is, by preference, an inverted truncated cone, It is open at the 
bottom, and the sides are chequered or fluted. In or near the ‘centre of the 
pan ig mounted a conical-shaped p:stle, which is also an inverted truncated 
cone, but its incline is less than that of the pan; it may also be ‘chequered or 
fluted. The pestle is, by preference, fixed to a piston-rod or am ordinary steam 
hammer, which piston-rod is firmly guided. The pestle may be moved up 
and down by an ordinary eccentric motion, or it may be coupled direct to the 
piston of an ordinary steam engine. 


3108. J. Grirritus, Chesterfield, “Iron or steel piles.’—Dated 9th October, 
1868 











According to this invention the exterior of the pile is made of four bars or 
plates; the top and bottom bars overhang or embrace the side bars and hold 
them in their places. The inner faces of the overhanging edges of the top 
and bottom bars are inclined, and the edges of the side bars are also inclined 
so as to fit against the inclined faces of the top and bottom bars, and form 
therewith what is commonly known as a scarf joint. The interior of the box 
or cage of the pile thus formed is filled with bars or scrap, the said bars or 
scrap being arranged to suit the particular manufacture to which the pile is 
to be applied.— Not proceeded with. 


Class 9,-ELECTRICITY, 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 
3060. E. T. Hucues, Chancery-lane, ‘‘ Generating electricity.”—A communica- 
tion.—Lated 7th October, 1868. p 

This invention consists in the appl of the called galina or 
alquifore—i.e., sulphuret of lead free from either silver or copper—to the 
production of electricity by heat; and one of the chief characteristics of the 
invention is the combination of this substance with ifon to form a chemical 
pile, the said combination being effected by solder, preferably composed of 
alquifore mixed with about 10 per cent. of sulphuret of copper. 

3051. J. Asprnau., Harrow, “‘ Telegraphic cables.!"—Dated 6th October, 1868. 

Telegraphic ropes or cables are formed of hair or animal fibre ; or, where 
hemp or vegetable fibre is used, then, in order to protect the telegraphic or 
other rope or cable, the rope or cable is enveloped in felt or other fabric made 
of animal fibre. The felt or fabric is preferably saturated with a compound of 
gutta-percha and pitch or resin, which causes it to adhere firmly to the rope 
or cable. Silica or other similar hard powder is usually mixed with the 
gutta-percha and pitch, or similar composition, or a silicate, such as soapstone 
(silicate of magnesia. )—Not proceeded with. 

3101. H. A. AcHEREavu, Paris, ‘ Obtaining heat and light.”—Dated 9th 
October, 1868. 

This invention consists in the application of flames produced by the com- 
bustion, at or near the point required, of solid, liquid, or gaseous inflammable 
matters, in combination with suitable aids te combustion, by injecting the 
combustible matters under pressure, previously heated into the various 
liquid, liquefiable, pulverulent, or viscous matter contained in suitable 
receivers, in order to heat or act chemically or mechanically on the said 
matters. The invention further consists in the application of the above- 
mentioned flames for the manufacture of iron and steel, and to chemical 


‘het: 











Pp for the prod of light and vapours, and for treating gases and 
vapours. 





Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
3015. A. Tuorre, Codnor, “ Chairs and cages for mines.”—Dated 1st October 
1868. 


According to this invention the improved chair, cage, or hoist is provided 
at each side with a perpendicular bar. To each of these bars, near their 
upper and lower ends, are secured the usual clip plates or shoes which slide 
upon the ways or guide rods of the mine or lift above the upper clip plates. 
On each side of the cage is a pair of cams, or their equivalent, and between 
these cams, or their equivalent, the guide rods of the mine or lift lie. To 
each corner of the cage is attached a strong chain; these chains are connected 
together above the top of the cage by a ring, to which is attached a fifth chain 
lying over the centre of the top of the cage. To this short chain is secured 
the centre of another chain, each end of which is passed through one or more 
holes in the top or cover of the cage, the ends being secured to two bars, or 
to an open link, the lower ends of which are hinged upon a short bar which is 
passed through the curled end of the lower plate of a flat compound spring 
composed of several plates overlying each other. his spring is firmly 
secured at the centre of its length to the underside of the top or cover of the 
cage, and upon the outer ends of the short horizontal bars. At each end of 
the spring are fastened short levers, having their opposite ends working upon 
pins in the cams or their equivalent. The ring attached to the chains before- 
mentioned is suspended to the hoisting chain or rope by means of two hooked 
plates which lie between two other plates. 
3024. R. F, Drury and J, E. and W. J. 

erank braces.” —Dated 2nd . 1568. 

This invention consists principally in the application and use to and in crank 
and in ratchet braces, lathes, and other tools or apparatus requiring ‘‘centres” 
or pivots of rotation of loose centres in lieu of fixed centres with the object 
of reducing friction, and thereby increasing the durability of the ‘‘ centre.” 
The improved centre” may be made of steel or other suitable hard 
metal, alloy, or mineral substance; it is double pointed, the inner point being 
free to rotate in a female centre, either fixed or movable, 

3027. T. C. PAnsow, jun., Bristol, ‘‘ Skates.” —Dated 2nd October, 1868. 

A ding to this i tion the skate is fixed to the heel of the boot, by 
means of a movable lever attached to the end of the sole plate, which forces 
the heel into fixed spikes secured at the back of the heel plate, and is ad- 
justable to any size. The sole pe is fastened by lateral movable stays, 
which can be adapted to any width. Attached to these is a leather band and 
buckle crossing over the foot, whereby, without any pressure, the skate is kept 
firmly in place. The sole and heel plates may be constructed in one piece, 
and made of any metal or wood. 

2029. J. SHaimPton, Redditch, ‘‘ Packing needles.”’—Dated 3rd October, 1868. 

This invention consists in needles within the hollow or tube 
which is ordinarily pierced through a reel, upon which cotton, thread, or 
other sewing embroidery or simi rial, is sewed. In adapting the reel 
to this purpose, the w or tube must be rendered impervious to damp, to 
effect which it is lined _ or thin metal. One of the open ends of 
the hollow or tube is cov a label, and prevents the escape of the 
needles at that end, whilst the other 4 is fn My sty rah mate 
by preference of thin metal, a vot or ie ree! e 
cap is formed with a small stud, to enable the cap to be turned by the finge 


Waker, Shefield, ‘* Ratchet and 














Apri 30, 1869. 


THE ENGINEER. 


315 








upon its so as to answer that end of the tube when it is required to 

insert or out a needle. 

$031. J. Rocens, Brooklyn, U.S., “ Reviving bone black.” — Partly a communi- 
cation — Dated 3rd October, 1868. 

This invention con-ists, First, in the after treatment of the exhausted bone 
black or animal charcoal, by neutralising any exces: of lime present, by the 
use of a solution of the superphosphate of lime. Second, in removing any 
excess of organic matter present in the exhausted bone black, bys it 
in a solution of nitrate of ammonia, and then re-burning it. 

9032. D. West, Euston-square, *‘ Presses.” —Dated 3rd October, 1868. 

This invention consists in making both the bed and follower between which 
the bale of goods is to be compresssed with concave surfaces, in order to 
mould the top and bottom of the bale under ure to nearly the covex form. 
which the bale is desired to assume when taken from the press. 


om mA Howpox, Glasgow, “ Preventing escape of heat.”—Dated 5th October, 


According to this invention the vessel or surface to be protected is sur- 
tounded wholly or partly by an envelope of sheet iron, wood, or other suitable 
material, placed at a distance apart from the surface equal to the thickness 

quired for the non ducting material. The plaster of Paris orother similar 
‘substance is then made up in its liquid state, and run or poured into the space 
between the envelope and surface of the vessel until the space is filled.—Not 
proceeded with, 

8045. F. 8. Giusent and W. G. Wurre, Laurence Pountney-lane, B.C., “ Self- 
adjusting spanners."”—Dated 6th October, 1868. . 

These spanners are made of two bars of iron, or any other suitable material, 
one longer than the other, with ajaw at the top ofeach bar. ‘The shorter bar 
is placed in front of the longer one, so that the front bar jaw comes below the 
back barjaw. The front part of the back bar is made with a male dove-tail, 
and the back part of the front bar with a female dove-tail, to correspond, for 
the front bar to slide on. At the bottom of the front and back bars a lever, 
made to any convenient angle, is attached by means of joints.—Not pro- 
ceeded with. 

3046. A. G. Srnaxen, Leadenhall-street, E.C., ‘‘ Sample bag for post.” —Dated 
6th October, 1868. 

An envelcpe or bag open at end or side with a flap, having two, three, or 
more Jappets, is made or formed out of paper, linen, canvas, or any other 
material, all being gummed in either one or more operations. The under side 
of the flap is gummed or cemented.— Not proceeded with. 


3048. T. Ganwerr, Smethwick, “ Hydraulic rams.”"—Dated 6th October, 1868. 
An induction and exhaust valve are formed, both of which are contained in 
the piston. The lifts of these valves are regulated by the seats. The seats of 
the escape valve and the induction valve are formed, in the piston, each valve 
having two faces, one on the seat and the other off, thus closing the passage 
to one side of the piston and opening it to the other. The pressure is admitted 
by a pipe communicating with the induction valve, such pressure being pre- 
vented from escaping into the cylinder by means of packings. As soon as the 
pressure is admitted the induction valve closes the passage to one end of the 
pi-ton, thus opening the passage at the other end; the pressure being on one 
end of the piston closes the exhaust valve at such end, and causes the piston to 
travel to the other end of the cylinder, until the spindle of the induction valve 
comes in contact with a regulating pin and opens the passage to the opposite 
end of the piston ; the pressure closing the exhaust at that end and opening it 
at the other, allowing the exhaust to escape into an exhaust passage, which is 
formed through the Jength of the double piston rods, and connected with the 
exhaust valve. A reciprocating motion is thus obtained, or a series of strokes 
given by the piston from side to side or upwards and downwards, as may be 
required. 
3049. H. Srerranson, Gefleborgs Lan, Sweden, ‘‘ Sawing twood.”—Dated 6th 
, 1868. 





The object of this invention is to equalise the motion of saw frames by 
checking or counteracting the momentum of the frame. and using the power 
thus acquired to drive the frame in the opposite direction. The invention 
consists in providing an elastic cushion to receive the shock of the crosshead 
of the reciprocating saw frame at each end of the stroke. This elastic 
cushion may be formed either of air, steam, or gas contained in a cylinder or 
cylinders, or india-rubber or metallic springs may be employed instead.— ot 
proceeded with. 

8055. J. H. Jounson, Lincoin’s-inn-fields, ‘‘ Blankets for printing presses,” — 
A communication.— Dated ith October, 1868. 

This invention consists in a novel textile fabric which will be found useful 
as asubstitute for the ordinary blankets employed in printing presses. In 
manufacturing the improved fabric or blanket, to which the name of the 
** Delegue blanket” is given, a warp of silk, spun, floss silk or cotton is used, 
worked by a satin twell mount, as is well understood by weavers; combined 
with this warp there is a woollen weft also operated as for satin fabrics. The 
fabric thus produced is to be coated on the satin warp side or face with a solu- 
tion of caoutchouc, so that the fabric presents a perfectly smooth and pliable 
surface on one side. The other face remains without any finish whatever, 
presenting the appearance of a fabric composed entirely of wool. 

3065, J. Dupix1, Whitechapel-road, London, ‘‘Sieves.”"—Dated 7th October, 
1868. 


This invention relates to lace bottoms for sieves or screens. A moderateiy 
thin wire is placed above and below the longitudinal wires, and as each of 
the latter is inserted the two former are twisted together, so that they are 
twisted or crossed between each wire, and beat or forced up another longi- 
tudinal wire after each twist, so that as the top and bottom wires are twisted 
together between every two longitudinal wires, the latter are held perfectly 
firm and cannot get out of place.—Not proceeded with. 


3071. G. Speicut, Clerkenwell, ‘‘ Applying adhesive agents.""—Dated 8th Octo- 
ber, 1868. 

In a framework a trough slotted at bottom is mounted. In this trough a 
loose lining of muslin or other reticulated open meshed or porous flexible 
fabric is placed, which forms a sort of longitudinal bag or channel, and pro- 
jects downwards through the slot. The starch, gum, or other adhesive agent 
employed is introduced into the trough, and passes through the muslin or 
other fabric. and through the slot in the trough on to the material fed in con- 
tinuous lengths or otherwise, below the trough.—Not proceeded with. 


3072. J. Cuauption, Brussels, ‘‘ Boring.” —Dated Sth October, 1863. 

This invention relates to a previous patent, dated Ist July, 1857 (No. 1916) 
It consists in the application of the system, apparatus, and tools described in 
the specification of the said letters patent to the boring or sinking of shafts 
and pits for mines and other purposes through aqueous strata, whereby the 
necessity of pumping the water out of such pits or shafts during the progress 
of the work is obviated. The apparatus employed is so arranged as to effect 
the complete isolation of the aqueous strata, thus enabling the work to be 
aut on through any depth of such strata more conveniently than hereto- 

ore. 
3069. B. A. Bentuam, B.dford-row, W.C., “\Draughtman's instrument.”’—Dated 
7th October, 1868 

This invention consists ina fiat ruler, similar to the well-known rolling 
parallel ruler, but instead of two wheels of the same size one is made of 
greater diameter than the other, proportioned according to the requirements, 
and made movable along the axle common to both wheels, and retained at 
any required distance {rom the other wheel. ‘The nearer the wheels approach 
each other the nearer will be the centre to which the lines will radiate.—WNot 
proceeded with. 

3075. E J. Hvuenes, Manchester, ‘‘Games."—A communication.—Dated 8th 
October, 186%. 

This invention consists, First, in the adaptation to any ordinary billiard or 
bagatelle table; or to a table made for the purpose, of bells or gongs, combined 
with hoops and stalls, for the purpose of playing with balls and cues an im- 
proved game, which is called “‘ croquet billiards.”” The stalls are held together 
at the top by a piece of wood, to which several gong be'ls are connected, and 
the remaining stalls are numbered as desired. Secondly, in the arrangement 
of a table mounted with pins or skittles in imitation of the American skittle 
alley, the pins on the table being struck by balls impelled by cues. The table 
is formed with the proper gutters at eac’) side and a proper track in the centre, 
and at the far end there is a trough or recess for the pins or skittles to fall into. 
Thirdly, in an improved arrangement of folding table, to be used either for 
billiards, croquet billiards, skittles, or as an ordinary table. The portion of 
the table supported on legs or stands is the part intended for billiards, and to 
the ends of this part are hinged flaps.—Not proceeded with. 

3077. F. AycKBouRN, Southampton-street, Strand, ‘‘ Lead pencils.”—Dated 
8th October, 1868. 


The outer circumference of lead pencils is reduced within about half an 
inch in length of the end not intended to be cut by filing or paring the same 
down to the extent of about one-sixteenth of an inch in depth. A coating of 
india-rubber, varnish, glue, or other cement, is then laid on the part that has 
been reduced, after which a suitable length of smal] bored india-rubber hose or 
tubing—vulcanised or not—is taken and dtawn over the part which has been 
cemented, trimming off the edges with a wetted knife or scissors, when it 
forms an effective eraser. 

3079. J. H. Jomnson, Lincoln’s-inn, “ Saw handles,"—A communication.— 
Dated 8th October, 1868. 


This invention consists of an ordinary saw blade, furnished with a slot, 
which, in form and size, corresponds to the form and size of a bolt, one end 
of which is provided with screw threads, to which a screw nut is fitted, which 
is p in a recess made in the handle. The back end of the saw blade is 
fitted into a groove made inthe frontend of the handle. The part of the 
handle which is grasped by the hand of the operator is formed of wood, and 
is secured to the metal part by means of screws or rivets. 

3085. R. WinpeRr, Farningham, “ Boring holes.” —Dated 8th October, 1868, 

This invention consists of a frame resting upon wheels. Upon this frame 
is fixed a handle, to be worked by the attendant, The handle turns wheel- 
work or gearing attached to the frame, made of different diameters, to give 
power to the attendant. The wheelwork or gearing has a grooyed or spi 
pulley fixed to it, which is connected to other grooved or spiked pulleys by an 
endless chain, strap, or rope. The pulleys, being set in motion, make the 





ar et a oe & tne Sates, 
eights are attached e of these augers 

the ground. Long felthess or bie awk Sued Gyaa Gale enged Oe nearly the 
length of the round or square parts of the augers.—Not proceeded with. 

3088. F. Gyse1, Birmingham, “ Extending ” — Dated &th October, 1868. 

This invention consists in the construction of a frame upon the principle of 
the apparatus known as lazy tongs, which is mainly composed of a number of 
short pieces jointed together. To take a bedstead as an example, the expand- 
ing frame should be arranged with a series of jointed pieces to form the two 
ends of the bedstead, the ends being united by bars or rods, which support 
them and keep them parallel. The frame at one side or end is provided with 
guideways or slots at right angles, or nearly so, to the direction in which the 
said frame expands, and the end of each series of joints is provided 
with a stud or pin which works in the said guideway. Cords or bands should 
be also attached to the frame to support the mattress and other bedding. 
$105. J.C. Morgan, H. Macavuzay, and F. W. Watpe, Rotherham, “ Cast 

tron cisterns.” —Dated 9th October, 1>68. 

This invention consists in casting cisterns and their lids with rounded or 
curved corners or edges instead of with angular corners or edges, as hereto- 
fore. The cisterns are thus enabled to be cast much lighter than heretofore, 
without any danger of their cracking. It is preferred that the corners should 
be ap ae «| to a curve of a4 radius of an inch and a-half, but this may be 
greatly varied. 


a, = T. Reap, Old Broad-street, ‘‘ Treating botiles.”—Dated 9th October, 


This invention consists in the application of a preventative or preservative 
solution or fluid in the form of a fine spray diffused throughout the interior 
and upon the inside surface of the bottle. The atmosphere contained within 
the bottle may thus also be charged with the sulphurous acid or other gas 
evolved from the said solution or tiuid. This is effected immediately before 
the bottle is filled with the beer or other liquid. 

3096. W. Janons, New Brighton, ** Poison labels,” —Dated 9th October, 1868. 

A piece of fiexible cardboard is taken and passed around the neck of the 
bottle. When in that position the sides are fastened by a stud or otherwise, 
and a conical cardboard projection or shield is then left, which very much 
— oo an ordinary shade fitted to a Carcel or other lamp.— Not proceeded 
with. 


ee J. Curtis, Holloway, ‘‘ Sewing machines."—Dated 9th Octcber, 


The object of this invention is to produce a secure and fast stitch with only 
one thread. To this end a needle and thread are employed in the manner 
usually adopted in sewing hi but und th the work plate a double- 
acting hook is mounted, and is rotated alternately in opposite directions. 
When the needle carrying the thread passes down through the work, the hook 
is rotated, say to ‘he left, so as to cause its point to pass through the loup in 
the thread, and by continuing its rotation, say, for one complete turn, the 
thread is twisted, and a loop is formed through which the needle on its second 
descent passes and liberates the thread from the nook, which will then be 
vibrated or turned in the opposite direction.—Not proceeded with 
3057. W. Srevwaicut and G, Worrat, Dundee, N.B., * Pressure apparatus.” 

—Dated 7th October, 1868. 

This invention consists in the arrang t and ion of levers in 
which the pressure is produced by means of a weight, apd rendered elastic by 
the introduction of a metal spring in contradistinction to levers in which the 
pressure is produced by means of a weight only, or by means of a compressed 
spring.—Not proceeded with. 

3109. D. and G. Hatias and L. J. W re, ** Regulating gas burners.” — 
Dated 9th October, 1863. 

A tap or cock of peculiar construction is used. On the face of the centre 
part, within which the cock turns, an index marked at given intervals is 
placed, in order to denote that when the handle of the cock is severally oppo- 
site to them, gas for the various numbers of lights which they denote is 
being passed through. The rotating part of the cock itself is made hollow, 
and pierced in its circumference with holes of varying size, so regulated that 
each is capable of supplying a given number of lights and no more, and the 
gas is emitted into the supply pipe through an oblong port or slot in the cock 

proceeded with. 











which is opposite the holes. —Not 
3110. G. P. Grawt, Wandsworth, “‘ Cask bushes.” — Dated 9th October, 1868. 

This invention consists in forming one or more small V-shaped projections 
or rings on the underside of the flange of the bung bush and extending it. 
The projections are to be pressed into corresponding grooves cut in the wood 
at the time the outside of the stave is being faced to receive the flange of the 
bung bush. The bush is fixed in the cask or similar vessel by expanding 
the whole or parts only of the circumference of the inner edge of the ferrule 
of the bush into the wood of the stave, so that a reverse cone or dovetail shall 
be formed in order to prevent leakage, and to secure the bush firmly in the 
stave. The inner edge of the bush may be corrugatedto facilitate its expan- 
sion without rupture, or it may be left plain. V-shaped grooves are also 
formed on the outside of the conical part of the bush, at right angles to and 
intersecting each other, so as to produce a number of points, which are pressed 
into the sides of the bung-hole in order to retain the bush in the stave. 








BIRMINGHAM AT WORK. 
(From our own Correspondent, ) 


Amonc the branches of Birmingham industry which have been 
established within the last twenty or thirty years, may be men- 
tioned the manufacture of metallic bedsteads. To a certain 
extent—chiefly for workhouses, hospitals, and barracks—iron bed- 
steads have been in use for a considerable time, but bedstead 
making was not properly established as a distinct trade until about 
the year 1840. In 1849 there were eight manufacturers in Bir- 
mingham, producing from 400 to 500 finished articles per week. 
At the present time there are twenty large producers in Birming- 
ham, exclusive of the surrounding district, and the weekly make 
has increased to 6000. Birmingham may be considered the prin- 
cipal ‘* centre” of the trade in England, but the manufacture is 
also carried on more or less at Westbromwich, Bilston, and other 
Black-country towns, as well as in London. Metallic bedsteads 
a design are numerously made in France, Spain, and 
Italy. 

Among the numerous improvements in the process of manufac- 
ture introduced by the bedstead makers of Birmingham, the 
following may be noticed as the more important, viz. :—The 
introduction of malleable iron castings into the head and foot 
rails of the most expensive goods; the admixture of brass and 
iron; and the use of an adaptation of lithographic printing for 
enriching the more ornamental parts of the bedstead with scrolls, 
wreaths, and floral devices. he latter process belongs more 
properly to the japanned ware trade, one firm only in the bedstead 
branch having the privilege of patent right to use it, Few articles 
of local hardware are produced with so little machinery as metallic 
bedsteads. The tubes of which they are mainly composed belong, 
of course, to a distinct trade, and are supplied to the bedstead 
maker as raw material, like the angle iron for the sides, and the 
strips for the framework. The introduction of chills, used in 
casting the ornaments, &c., on to the tubes, is an important saving 
in labour, and, as a consequence, reduces the cost of production, 
At such establishments as Winfield’s, in Cambridge-street, 
Brierly and Co.’s, Essington Works, Hulse and Williams’, Key 
and Hoskins’, and other well-known works, the patterns of bed- 
steads introduced during the last few years have included designs 
of surpassing elegance and beauty. Visitors to the Paris Exhibi- 
tion may perhaps remember Messrs, Winfield’s superb display, and 
especially the one bedstead which the French press pronounced 
worthy of King Solomon himself. Arabesques and scrolls, 
goddesses and fairies, bewitching Cupids, and resplendent flowers; 
are wrought with magic taste and skill by the artist in meta), 
produced an effect which could not fail to woo even a careworn 
monarch to the fairyland of dreams. Despite all the progress of 
recent years, however, the bedstead makers of this coun are 
well matched in the higher orders of fine art workmanship by 
their rivals in Italy and France. . 

A new process has just been patented of goriing inte with brass, 
copper, silver, and other metals, which bids fair to work almost a 
revolution in some of the trades of Birmingham and the midland 
district. The advantage of coating iron with more costly metals for 
manufacturing purposes is obvious, but hitherto efforts in that 
direction have not proved perfectly satisfactory. One method em- 
ployed is veneering —if that term be applicable to metal—_but the 
expense and difficulty attending it in certain branches of manu- 
facture have been an objection to it from the first. Electro-plating 
by various processes has been attended with much r success. 
but even this coating is not so durable as could be desired. What 
has long been wanted is a method of coating iton with brass or 


ae vee | ee" ce tated and "y as to render it 
equally durable. am inform: at length Bs 
fully accomplished by a Wolverhampton patentee with 





success. The process adopted is that of immersion, but of course 
the details of the invention are for the present kept secret. I have 
seen some sheets of iron which have been coated with copper on this 
principle, and so far as I am able to judge, they are quite equal for 
all practical pur to sheets of copper. They will stamping 
into all imaginable shapes, and even burnishing, without removing 
the capper coat, the latter having to all appearance eaten its way 
intg the inferior metal. The extent to which this usefal invention 
may be applied in connection with Birmingham ware is incalcu- 

e, Coated iron oa this principle will supersede brass and copper 
to an enormous extent, for while it will be equally serviceable, it 
will be about 40 per cent. lower in price. From experiments 
which have been made to test its powers of endurance, there can 
be little doubt that it will wear until any ordinary article to which 
it may be applied shall cease to be serviceable. 

A week’s work in Birmingham in its aggregate results is some- 
thing wonderful. It comprises the fabrication of fourteen millions 
of pens, six th d bedsteads, seven thousand guns, three 
hundred millions of cut nails, one hundred millions of buttons, 
one thousand saddles, five millions of copper or bronze coins, 
twenty thousand pairs of spectacles, six tons of papier maché 
ware, £30,000 worth of jewellery, four thousand miles of iron and 
steel wire, ten tons of pins, five tons of hairpins, hooks and eyes, 
and eyelets, one hundred and thirty thousand gross of wood screws, 
five hundred tons of nuts, screw-bolts, spikes, and rivets, fifty tons 
of wrought iron hinges, three hundred and fifty miles length of 
wax for vestas, forty tons of refined metal, forty tons of German 
silver, one thousand dozens of fenders, three thousand five hundred 
bellows, a thousand roasting jacks, one hundred and fifty sewing 
machines, eight hundred tons of brass an | copper wares, besides an 
almost endless multitude of miscellaneous articles, of which no 
statistics can be given, but which, like those enumerated, find em- 
ployment for hundreds and thousands of busy hands, and are 
= to supply the manifold wants of humanity from China to 

eru, 


P.S.—A Liverpool correspondent, referring to the wire and hemp 
ropes of Messrs. Wright, of Universe Works, noticed in a recent 
number of THE ENGINEER, wishes for more detailed information 
respecting the process of manufacture and the comparative breaking 
strain. To the former question, perhaps, the best reply I can 
offer will be the patent specification, of which I subjoin a copy; and 
fuller particulars as to the breaking strain I reserve for a week or 
two, when I hope to give complete and detailed information. 
** Specification [copy]. -We take a wire of iron or other metal or 
alloy, and coil around the said wire hemp or other fibrous substance; 
the said hemp or other fibrous substance having been previously 
twisted into a thread, and covering the wire and lying thereon in @ 
helical or cork-screw direction. The threads thus made we combine 
into strands, and the strands into rope-cord, lines, twines, and 
mill-bandings in the usual manner. We do not limit ourselves to 
the use of any particular number of hemp or fibrous threads for 
covering the wire, nor to the use of a single wire, as two or more 
wires may be enveloped in the same covering of hemp or fibrous 
threads.” Ropes made on this patent possess greater pliability 
than wire ropes, and this may, in some measure, account for their 
superior strength. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


( From our own Correspondent. ) 


On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : Trade very 
Quiet : Indisposition to Purchase beyond Immediate Wants — 
Low Prices No TEMPTATION — First-cLass Fixms Quizrer — 
THe Home TRADE—THE FoREIGN Markers: Still Quiet—Raiis 
or GooD AND INFERIOR QUALITIES: Both being Made here: Ob- 
servations—APPLICATION OF LURMAN’'S CLOSED HEARTH PATENT 
To A CoLtp Biast Furnace: Successful Working—Prices or 
FinisHeD Inon: Why Kept Down: Increase of Small Firms— 
THE Recent FarLures: Firms Mentioned : Accounts Epitomised 
—CONSTRUCTIVE AND HARDWARE BRANCHES: Girder and Rivet 
Work: Railway Work, its Prosperity: The Tube Trade—Tue 
Gun TRADE: Contenued Distress—SPECIALITIES IN STEEL AND 
Iron: Activity—THE FOUNDERS AND THE RAILWAY COMPANIES: 
Complaints Discussed: Loss of Orders Explained -Tuzk Coan 
TRADE: Quietude—Tue New Miyes Inspsction Birt: Not 
Generally Oljected to. 


QureTeER markets than those in Birmingham yesterday (Thursday), 
and in Wolverhampton on the day before, we have not known at 
this time of the year throughout the last twenty years. The con- 
sumers of pig iron, who bought largely, some of them six months 
and others three months ago, and who have now obtained the iron 
they then purchased, are indisposed to enter into fresh negotiations. 
The indisposition was shown at the quarterly meetings; but it was 
expected, in the ensuing fortnight or three weeks, consumers 
would buy. The expectation, however, is not being realised, and 
sales of the raw material of finished iron are consequently of rare 
occurrence, Nor is it to be expected that they would purchase. 
They on their part anticipated that, though orders were not ob- 
tained at quarter day, yet that they might be received soon after, 
But their expectation has likewise failed of realisation. Consumers 
everywhere seem disinclined to buy at any price more than will 
suffice to meet their barest necessities. Inquiries have been and 
still continue to be made, and quotations have been sent in, but 
the tendering seldom leads to orders, and there is a shrewd sus- 

icion that no offers have been accepted in certain of the instances, 

urther, where in some cases they have been accepted, specifications 
have been withheld. The conclusion, therefore, is that, although 
we are not receiving orders now, yet that at no very distant date 
we shall be favoured with them. Meantime, works which, because 
of their high position in the iron consuming world, were up to, say 
a fortnigot ago, tolerably busy in the majority of their depart- 
ments, are now getting slack of orders. The instances where full 
time is being worked are very rare. Most is being done at the 
establishments of note; but even there prices have to be quoted 
which are considerably in favour of buyers. 

Most of the home trade relates to those kinds which are 
required at the works of boilermakers, bridge and tank builders, 
the galvanisers, agricultural implement imakers, and at the ware- 
houses from which the small hardware manufacturers obtain their 
supplies. prs 

The foreign markets remain without manifesting indications of 
revival in any marked degree. A little more is being done with 
the United States and Canada, and here and there an order finds 
its way to the works on account of northern Europe; but to 
neither of these markets are we sending the average spring quantity. 
The continued absence of specifications for the last-mentioned 
quarter of the globe is the subject of incessantly-expressed sur- 
prise. A fair quantity of sheets in particular is going to South 
America. India, Australia, and New Zealand are tolerably well 
stocked, and are therefore making but few napiese, 

The attention of the district continues to be occupied with the 
question of rail making. The impossibility of this branch of the 
iron trade being carried on here at the present time has been before 
noticed; but the terms even now are such as can only be possible 
when, in conjunction with high prices in other districts, there is a 
lamentable want of work here. Firms have taken orders, not for 
rails of the common class alone, but likewise for those of a better 
description, though not, perhaps, equal to the qualities first made 
in South Staffordshire. One establishment, whence, it is known, 
that only iron of reliable quality is sent away, has gone into the 
trade again, merely to keep the men together and to reduce the 
proportion of common charges. They will turn out rails of a class 
of whi need not be ashamed, and which will be based upon 
a sample of their ow: pted the cust s, The preci 
terms a vue the color has been given out I shall not mention 
here, 





ough has been said to indicate the price, 
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of Liirman’s patent of closed hearth. Happily, 
the principle can be applied a ae very of 
money or of time. It can be to any within a 
night and a day, and can bo meneren ae Srey e Seer eee Se 
its working it improves at once the quality and largely 
the output. But so far as we are aware the been 
adopted for the first time in this country at one of the cold blast 
furnaces of the Old Park Iron Compan 
rd, agg t it is working so as to have caaedl the expectations of 
the firm. 

Prices of finished iron are kept down by the fact that recently 
there has been a considerable accession to the number of makers of 
iron. Most of these additions have been where y 
belonging to firms of long standing, who failed during the last 
crisis, have been split up into small takings. 

Notwithstanding the circumstances noted last week in respect of 
difficulties at cteliideneate where iron and steel are used up in 
this part of the world, confidence is not shaken in firms whose 
trading history is not of yesterday. 

Messrs. W. Hampton Smith and W. Hamilton Smith, of the 
Toll End Finished Iron Works, whose failure we noticed last 
week, are gazetted eee. 

Owing to the help forthcoming from connections of Messrs. 
Haden and Sons, of Dudley, the trustees in the bankruptcy of 
those ironmasters will be able soon to declare a dividend. 

Of the affairs of ‘* The British Iron and Tube Company” (Mr. 
Charles Henry Reeves), Birmingham, an assignment has been 
accepted, The insolvent began two and a-half years with £600, 
In some years he turned over £15,000, and he now fails with £6500 
liabilities and £4000 deficiency. 

The concerns of Messrs. Charles Reeves and Co., Birmingham, 
sword and gun makers (a firm which means Mr. C. H. Reeves’s 
father) are to go into bankruptcy. The total liabilities are £25,739, 
including £2874 guaranteed to creditors of British Iron and Tube 
Company. Both concerns had therefore to fall together. The un- 
secured deficiency is set down in insolvent’s own statement at 
£7355. He has been in business forty years, and has been a long 
time a struggling man. 

As to the constructive and hardware trades, we have to ery 
that there is a slightly better inquiry on account of work de 
by the civil engineer, girders and other rivet work affording 
slightly more employment. But in this department the competi- 
tion is so severe that prices are cut very fine. In this no alteration 
will take place until there are more orders in the market 
by which competitors in London, in the north of England, in 
Lancashire and East Worcestershire, will be more fully occu 
The nut and bolt and spike makers correspond in th tion 
of activity with the makers of permanent-way materials of a 
heavier class, and, as well about Birmingham as Wolverhampton 
and Darlaston, are tolerably well employed. 

The confidence in all concerns in this part of the kingdom is 
shown in the quotations of shares keeping up. The Patent Shaft 
and Axletree Company head the list at £5 premium. 

The tube makers are scarcely so well off as they were a short 
time ago, but still no great complaints can be made in the steam 
branches. The falling off is mainly perceptible in the gas and 
chandelier branch. 

Much suffering continues to be capable of being traced out 
ye the gun and sword and bayonet making operatives. We 
fear there is no immediate prospect of an improvement before 
these people. To the existing peace much of their present con- 
dition is to be attributed. e natural result of a time of peace 
to such a branch of our manufactures would be much less felt 
were it not for the existence of the Government manufactory—an 
establishment which it is tolerably clear the Government will not 
abandon; and as it is equally conclusive, that, for motives of 
economy, our rulers will not just now give out more orders than 
they can possibly avoid, it is not difficult to foresee a protracted 
continuance of the subsisting depression. 

In what may be termed the environs of Birmingham, as well as 
in the town itself, firms who turn out iron and steel and steel iron 
which are specialities, are experiencing a moderate request; but the 
concerns where the largest amount of labour finds profitable occu- 
pation as a rule are very deficient of orders as compared with what 
they usually are at this season of the year. We speak of the 
founders of heavy iron goods and the makers of massive machinery. 
All these complain loudly of the tardiness in the revival of trade. 
The orders now under execution bave reference to very small lots, 
and are destined almost exclusively for the Home market. The 

reat foreign orders, particularly those intended for Baltic and 
Black Sea ports have not yet been given out. Still, as the last 
information to hand indicates the opening of the leading Baltic 
ports, expectation is indulged that the existing quietude will soon 
disappear and activity supervene. In and about Westbromwich, 
however, more than, perhaps, at any other place in South Stafford- 
shire, we observe an absence of confidence in respect of the imme- 
diate future. This is traceable in no small degree to the want 
of success which has attended efforts recently put forth to obtain 
orders in the foundry line which have been in the market. 
Although the margin of profits has been shaved down to a delicate 
line, yet the specifications have not come into this district. They 
have been traced chiefly to Cleveland. The difference in the suc- 
cessful and unsuccessful tenders respectively, the manufacturers 
here affirm, is that which would have brought the orders into this 
district if the railway companies would the goods at a tariff 
which, it is asserted by the producers, would be no higher than 
that of which their competitors out of this district have the ad- 
vantage ; or, indeed, if the carriers would not in certain instances 
o—_ payment for work which the founders do not desire to be 

lone. 

Coal is in quiet demand, and many colliers and stone getters are 
out of employment. 

Generally the proposed new Mines Inspection Bill is not greatly 
objected to, 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tue Inon TRADE: Steady Trade being Done by Ironmasters : 
Satisfactory Position of the Rail Trade: Several Contracts Just 
Refused on Account of the Lowness of Prices: Makers’ Books 
Tolerably Well Filled with Orders: Slight Improvement in the 
Home e: The Russian Season Fairly Opened and Rapid 
Clearance of Rails Fd the Muscovite Empire : 7 


than of Late: Prospects of Trade Improvin 9 with India : Prema- 
ture Announcement of a Rise in Wages i 
Ironworks: THe T1INPLATE TRADE—THE 
Coat Trapes—SyrmPpToms OF ALARM AMONG THE SWANSEA 
TINPLATE MAKERS—INFRINGEMENT OF THE Factory Act aT 
TREDEGAR—TuHE Factory Act IN MONMOUTHSHIRE—OPENING 
oF THE DryBRook IRon MINE. 


THE ironmasters in this district have been doing a steady trade 
during the past week, some of the specifications offered for 
home consumption. The rail trade continues good, and at the 





ts are being rapidly made, several steamers and vessels ha 
lett the loeal port d 4 the week ves 
ore no of vessels arise, the exports to Russia 


5 
E 
z 
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in the district it was said a rise in wages was about to take 
lace, but the announcement was no truth 
y probable that if the ex- 
pected improvement takes place in the trade the men will receive 
an advance, but until makers receive more remunerative prices it 
is impossible for them to —- wi and the circulation of 
such reports is highly injudicious, as it creates hopes which at 
present are doomed to ae. 

There is a demand for tinplates, chiefly coke ‘qualities, for 
the New York market. 

The steam coal trade is a little more active than it was a week 
ago, but it is still characterised with a degree of quietness any- 
me but satisfactory, the quantity now being shipped being 
barely up tothe average. Thereare more inquiries from the mail 
mae stations, and about the usual quantities are being sent to 

rench ports. There is a slight improvement in the demand from 
some of the Mediterranean ports, but to the other foreign markets 
the clearances are below the average. The output at several of the 
collieries has been reduced, and in some instances the hands em- 
gieved are not working more than two or three days a week. The 

emand from West of England and Irish houses for house qualities 
has somewhat fallen off, and there is a decrease in the local con- 


sumption. 

The hands engaged at the tinplate works in the neighbourhood 
of Swansea have been rather alarmed at the recent difficulties of 
Messrs. Hallam and Madge, tinplate manufacturers, Morriston, 
and the introduction of the new patents, which enable 
manufacturers to tin the plates without so much labour. Some 
of the best and oldest hands are looking out for other engage- 
ments, and nota few contemplate emigrating in search of more 
remunerative and anent Jabour. 

Charles Samuel has been summoned before the Tredegar magis- 
trates for employing a boy under age at the Victoria Works as a 
door-lifter. Mr. Filton, sub-inspector for the district, said the boy 
was at work at half-past eight at night, which was contrary to the 
41st section of the Factory Act. The defendant was fined 10s. 
and costs, no blame whatever being attached to the managers. 

The Factory Act is being stringently enforced in every part of 
South Wales, and at Ebbw Vale last week a large number of boys 
a at the works were expelled by the Government official, 
and those under twelve years o! stopped from doing any more 
work. A great many of the children are fatherless, and their 
being thrown out of work will tend to swell the local rates. 

Messrs. Brain are about opening their Drybrook iron mine in 
the Forest of Dean, where the development of iron mines is 
engrossing a great deal of attention at the present time. Ata 
meeting held at Newnham the following resolution was unani- 
mously passed :- -‘‘ That this meeting, viewing with much concern 
the circulars recently issued by the Crown authorities, as to the 
short workings and opening of mines within five years, and con- 
sidering that they are attempted encroachments on the rights of 
galees, resolves with all proper respect, yet firmly, to resist such 
encroachments, and to do this effectually, that a Defence Associa- 
tion be this day formed.” 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our dagen Correspondent. ) 


RAILWAY COMMUNICATION BETWEEN BLACKBURN, CHORLEY, AND 

Wican—Steam Boiler Explosions : DEPUTATION TO THE HoME 

SEcreTaRy. — State of Trade: Shefield—NeEw LiGHTHOUSE— 

SETTLE AND CARLISLE RAILWAY—RIVER MERSEY: Manchester 

Water Supply — THE SwirTsuRE AND TRIUMPH: Smoke Con- 

sumption. 

A NEw railway line from Blackburn to Chorley, and thence to 
Wigan, is fast approaching completion. It is expected that by the 
close of the summer trains will be running upon the new line. 
The distance from Chorley to Blackburn will be about ten miles. 

A deputation from the Manchester Steam Users Association for 
the Prevention of Steam Boiler Explosions had an interview the 
other day with the Home Secretary, with reference to the conduct 
of inquests arising out of boiler explosions. The points recom- 
mended for ce ag were—police supervision as soon as an ex- 
plosion occurred; the presence of more scientific men upon the 
jury, which should be a one, the expense to be sustained by 
the proprietor of the exploded boiler ; better scientific investiga- 
tion of the wreck; and. the Ly ag of a shorthand writer at 
inquests, It was stated that for the last five years eighty persons 
annually had been killed by boiler explosions, Mr. Bruce pro- 
mised to give attentive consideration to the principles enforced, 
which he remarked would apply equally to collieries and railways. 

A commencement has been made with the erection of a lighthouse 
upon the dangerous Cluckens rock, near the Isle of Man. The 
erection of the lighthouse is expected to extend over a period of 
five years, and it will cost £12,000. 

If the Settle and Carlisle section of the Midland Railway is made 
the London and North-Western Railway Company will lose a mini- 
mum rental of some £50,000 = annum, and will also have to 
sustain a severe competition as between Lancaster and Carlisle. 

The heavy branches of Sheffield trade are all more or less active. 
A fair demand exists for iron, and a moderate business is doing in 
steel for nianufacturing pw , both for home and abroad. The 
armour-plate mills are well ome, for the most part upon 
Government orders. The demand for railway material is active, 
and a fair business is being done in castings. 

The Leeds forges are stated to be a little better employed, but 
there are no pressing demands upon them. The tool and machine 
makers continue but moderately employed. The engine builders 
are a little better off than hitherto. 

A demand is experienced in South Yorkshire for most 

tions of manufactured iron, and several firms have large 
orders on hand. Pilates and angle iron are in good request, a 1 
tonnage being to vioole for shipment to London. e 
demand for steam coal has improved, as vessels are loading in the 
Yorkshire ports for the north of Europe. The demand for engine 
fuel for Lancashire is not very active. Coke continues in good 


The Rivers Pollution Commissioners—Major-General Sir W. 
Denison, Dr. E. Frankland, and Mr. J. C. Morton—held a public 
inquiry at Manchester on Monday, with reference to the state of 
the river Mersey and its trib’ Sir W. Denison delivered a 
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Fea te ths on wit at delay hi ee, 
men em’ ou! . when an 
Py Sp fred gags from the inhabitants or 
from any of the corporation officers. During 1868 the gross 
cost, including carriage of manure to farmers, was £17,661, 
and the amount received during the same year for 
refunded, was £6740. 
of refuse removed 
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chester , 

the sw afforded was 15,000,000 ape day, w 
xn gallons went down the river as oe 
mill-owner. 


The iron plating, even byte g eheesinns =f the h is 
was a bong open tral reer fitted Some large 
armour formin cen is up. 
gun-metal castings, forming Hay ae 
made; the finished weight of one of thesecastingscom 
will be nineteen tons. Mr. Tone, the contractor, has commenced 
staking out the new line of railway between Pelaw, Jarrow, and 
South Shields. The directors of the Blythe and Tyne Railway are 
stated to be seriously considering the of with 
the company’s extension into North Steam g is 
stated to be making pow pee ee in Northum! d and 
Durham. The iron and shipbuilding yards of the Hartlepools con- 
tinue wellemployed. Thereis noch: toreportin the Clevelandiron 
trade. Themakeof pig ironisgreater ever, and orders have been 
received which wi own the furnaces in full operation for some 
months to come. In the manufactured iron trade there is 
rhaps such a great improvement as might have been expec 
Put the demand for rails continues heavy and the mills are 
well employed. The demand for bar and merchants’ iron is not 
very active, The engine works and foundries are tolerably well 
employed. Attention has been directed of late to a process 
adopted at the ped a Baths, Newcastle, by which the 
emission of dense smoke from furnaces on firing is said to be com- 
pletely avoided. The method pursued is remarkably simple. Coal 
is thrown upon the fires in combination with spent bark, and no 
matter how bright the fire when thus made up, no smoke, com- 
paratively speaking, is generated. The refuse bark from tanneries 
is the material used with the coal; it can be obtained at present 
in Newcastle at one shilling per load. 


PRICES CURRENT OF METALS AND OILS. 
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1868, 
CoPpPER—British—cake and tile,| £ 8. a £24 
Per tOM ..rcsceerseeeeee | 76 0 © 6..83 06 
selected - | 79 0 0 0 0..8 08 0 
80 0 0 0..87 8 0 
83 0 © 0.. 8 9 0 
80 0 ® 0.. 8319 @ 
0 0 000.000 
71 0 0..72 0 76 0 @.77 0 0 
76 @ 0.. 77 79 0 :0..80 00 
e o@.s om oe? 0 07% 
212 cash. 212 0 cash 
610 0.. 612 6 6 5 0. 615 0 
600... 00 6 7 6.. 511 0 
“2 4 3 2 G 700.760 
Rail, in Wales.......-.+-005| 6 0 0.. 6 5 515 0. 0 0 @ 
Sheets, singles in London... | 9 5 0...0 0 950.006 
Hoops, first quality ........| 8 5 0.. 8 7 $5060. 000 
We isetccsssncteccoesse|, SE, be ae 750.000 
aan 10 0 0.. 10 10 4 3 0,. 3 $ 8 
LEAD, Foreign, perton....| 39 0 0.. 19 2 5 0.. 
ok WB 20 15 0.. 9017 6 21 5 0..21 7 6 
Other brands . 19 10 0.. 19 12 6] 1919 0,. 19 16 O 
Sheet, milled.... 20 0 0..20 5 020 5 0, 0 0 
Shot, patent.... 22 5 0.. 2215 0) 2220 0,.. 2215 0 
Red or 2015 0.. 0 0 0| 2035 0.31 0 0 
White, dry... ..-sesee 37 0 0.. 29 0 37 0 0.. 28 0 0 
in -|27 0 0.. 30 0 0) 26 @ 0.28 8 0 
Litharge, W.B. .... 240 0.. 0 0 2410 :0.. @ 0 0 
QUICKSILVER, per bot. ... 617 0.. 618 617 0%. 0 0 0 
SPELTER, Silesian, per ton 20 10 0.. 2012 6| 20 0 0., 20 5 0 
English V & S.ccccscecceess | 20 5 0.. 20 7 6/2) 0 @. 2) 5 0 
96 0 0.. 261) 0| 96 0 0.27 0 0 
000. 00 000,000 
15 0 0.. 0 0 015 5 0. 1510 0 
000. 00 415 0. 016 © 
611 0. 0 0 413 0. 00 0 
000. 00 413 0. 41310 
610 0. 0 0 418 0. 000 
611 0. 0 0 419 0. 0 0 © 
613 0.. 616 510.000 
SB Geo: 8:9 183 0.140 
1 9 6. 113 19 0.. 110 0 
111 0. 114 18 0. 110 0 
117 0.. 2 0 114 0. 116 @ 
018 3. 018 018 6. 018 9 
014 9. 017 015 9.. O16 6 
3610 0.. 0 0 038 0 0%. 000 
31 0 0.. 32 0 300... 000 
103 0 0..104 0 0/105 0 0..105 0 0 
40 0 0% 0 0 0 36 0 0. 0 0 0 
39 0 0. 0 0 035 0 0. 0 0 0 
37 0 0. 0 0 034 0 0.. 000 
31 0 0. 32 0 0135 0 0. 000 
520 0.. 0 0 0173 0 0.. 0 00 
48 0 0.. 49 0 0| 6910 0.. 7010 0 
4i 0 0.. 4110 0140 @ 0. 000 
30 0 9%. 0 0 0) 3310 0. 0 0 0 
3600.. 00 37 10 0.. 38 0 0 
34 0 0. 0 0 0 3510 0. 0 0 0 
3610 0.. 37 0 0| 39 0 0. 0 0 @ 
34 0 0.. 0 0 0 2610 0. 000 
eecccceccose soo} 71 0 0.. 74 0 7200. 000 
Tallow cecccsacscescossess. | 85 0 0.. 0 0 3700. 000 
PRICES CURRENT OF TIMBER. 
: Per losd— aeiana 
ai24e46 a 6 — 
etd nr czesseeeed 10 190 it 16 i 10|| Yel pine perradaces©s | ol ayo as ae 
eer eee Madde... 12 013 0 018 @ 
$0] 58 535 Bt Petersburgye | 10 15 18 10| 10 10 12 10 
417] 810 410|| Finland ........ 610 710) 710 8 10 
5 510] 310 5 O|| Memel .......-- 12 018 0} 800 0 
0 @ 0} © O © O|] Gothenburg, ye... 8 © 915) 8 010 0 
Siete ae SS sal $f 
0 5 3 
io $10 30 $48 Sedertomn 00 0 0} 9 01020 
1B Sav] 3 0 8 Si] tan by doy 96 2020 1910/13 014 © 
SESE 8 € ol scam cs 
8 Slee Ss ol ton hn..f ° 22 028) 0202 8 
Lathwood,Dantafm. 6 0 7 0| 5 0 7 0|| Staves, per standard M. 
St, Peter's 8 0 910) 810 9 0|| Quebec pip2.....- 70 075 0| 70 075 0 
Deals, per 0. 128. by 3.9in.} | 41. puncheon 9 0 31 0| % 026 0 
3 ohn whtanruce 12 015 0|1¥ 10 16 10 4 wn} 180 0 149 0|190 0 Ins 
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ustrated, gives a description of th 

and clocks, with their prices. Mr. Benson (who holds the 

ment to the Prince of Wales) has ee pam . on 
artistic jewellery, illustrated with pees eee — 
of ddim birthday, Sher a Be ag he pblets are sent 

8, ? 

post free for two stamps red they cannot be too strongly re- 
commended to those con a purchase, to resi- 
dents in this country or abroad, who are thus to select any 
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article th require, and have it forwaded with perfect safety. 
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ON THB DETERMIN ATION OF THE RANGES AND 
‘from: page 302.) 


(Continued ; b 
Hicengt S— Th 9-22in. smooth-bore gun of 6% "tons. is |’ 


fired: acch of. 33.1b. of er and spherical ‘solid 

pe gre oon age hd 

being;1° 20... Whas.is,the range? Here-we.have—. 
g= 32 1008;, 


leeenniatiations Ba « 
AY FAVA? 8D. 29 cog, quem OTT5 
g 


log: 1-271 — 0-10414 





1 
log. = 3 
og. 2AVve 3°35286 
log. X = 3°45700 
X = 2864ft. 
= 955 yards: —Athewer: 


Experiment gives a mean range of 980 yards: 
To. determine the Elevation due to a given: Range: 
Let ¢ be the approximate elevation ; them 
wt x) g Xa; 
; a@ = 098 for elongated shots 
a = 0°99 for spherical shots 
Example 6.—The 12in. muzzle-loading: rifled gun of 
22 tons is fired with a charge of 76 1b. Pelé: powder— 
initial velocity 1180ft.—and Palliser shell off6001b. weight 
and 11‘92in. diameter. The range was 2360%yards; what 
was the tangent elevation? Here, from. xample 3, we 


sin. 29 = ( 








logs V* 614376) 
1 7; 
log. va 7 86624. 
1 
wef 0000000718 
legs... 0. .. .. .. 11 
log. X (in feet) _3°85003 
895085 
Bs Fie o 00000000893 
1 
A 
gt x 0°008000807 
1 7 
log. yet AX. 799687 
Bie wae ee te en 
logs X «. «. ve + e+ SOS: 
log: 0-98 1-99123 
logusim 2 .. .. .. .. 195586 
Th. we ce oe 10? 23’ 


To determine the Inclination of the Trajectory at any Poimts 

a 3A g X? 

thie V*cos:* o 2 cos.? 
where 


Others as before. 
It is not considered. necessary to: give a mumerical 

example.of. this,.asit.is so.similar to all foregoimgs 

To determine: the: Horizontal Distance from the Mitwabe at 
whieh; if a Perpendicular were Raisedjit woulieut the 
Trajectory at the highest point of the latter. 


pe (3 AV? sim ap 7 
xX, ~JAV? (_Z71 + Sa — coma 


where. 
X, = distance required 
Htample’'7.—Find X, from the data given for: the 
922im gunin Example 5. 


—dtan. ¢, 


@ = angle of descent: 


3A V* sin. 2¢ 3117 


+ 3A Vein. 29 


1 4117; 





g 
1.+ 3A V* sin. 29 _ 2:029; 


J 1.4 AV tein 2% _ nog 1-009; 


gf 

l ¥ > ia : 

aval / pp, sAY a8 » ») 1546; 
Xe, = 1646ft.. = 515 yards —A: . 


Tb. determine. the. Height of the. Highest’ Point in the 





ight. 
8, ine the: highest: point in the traj 
tory from the-data-given in Example 5,:where X, — 616 
ee ee Ore 
a TA VE H,. oe we. oe, oe FORD 


log: 16869 4. 2. we «soe 022691 
logeS0893: 2. 1. 1. oe. 048134 





iB . 
" MMi, wo ne ce oe oe. oe SIT 


ng PIL tig ia ae 
Pe a 

Givew the Llevation: and: Initiat: Velovity:of any Shot,, to 

> determine the Heightof the Trajectory at: any:ywer Dia 

tance. 

= a! ae oF 

y 2 tang rE, (+ 4*): 

| where 

: x= distancetin feet ; 

go eran 

> — eleva ; 

Vi ==initial velocity ; 
- &, 

aaetieh aa 


a 
. a elongated sh 
= or ot ; 
b.—0°00362_for sphierical shot. 
To datermine the Timeof- ugh due:te any Range. 





x= £f£c¥ : 
Weosnqe \ 2 + com. Jy 
where 

T —timeof flight in seconds ; 
X = range in feet ; 
V = initial velosity in feet; 
¢ = angle of eléwation ; 

5. 
C= w 
5 — $0°00GSfereloncated shot ; 
~ €0°00008% ieal shot ; 


R — radius of shotin feet ; 
W = weight of shetin 1b. 

Example 9,—The 8in. mwazlé-loading rifled gun of nine 
tons is fired with a chargeof! 30 ib. rifle L.G. powder, 
initial velocity being 1363ft,. amd Palliser shell of 180 Ib. | 
weight and 7°92in: diameterythe elevation being 16° 33’, 
and range 6386 yards. 

What isthe time of flighti?? Here we have 


@ — 16°33’; 
V = 1363ft. ; 
X — 19158ft. ; 
_ 0-006 5 
W'— 180 Ib. ; 


2R = 7°92in. ; 
From thiisewe find 
: = + Ccosmdtie 1°4558 ; 
log. X = 428089) 
logs V cos. ¢ = 3°116T1 
1'16488'— log. _ x 
V cos. 


0° 16820 log. 1°4558 





T = 21°28 sec.— Answer. 
Themear of ten round#at'Shoeburyness gave a time of 
‘fight Bystop watehof 21‘l6iseconds: 
img rifled gun of nine 


a oe Sim. muazie-loadiag 
tens is with. an changer eff 20:16: rifle L.G. powder, 
initial velocity 11668t..and common shell of 150 lb. weight 
and 7°92im: diameter; thee elevation: beimg 9° 4’, and range 
3620: yarda:. What-isthe time of flight ! 





Here: we have > 
Mi 10a6ort: ; 
We 1165ft.5 
G=—9° 4’; 
mx 
log: — Tsai 
x — orang 


e Passer i 


log. T= 061652; 
T = 414 see.—Answer. 
The:mean of ten rounds-at. Shoeburyness gave a time of 


per inch of 

Shot's Circumference at any 
Tlie total of any shot is the: work stored: ap im 
the projectile, which must be abserbed’ in-some* manner’ 
before the latter is brought to rest.. It is usmal'to-express® 


\flight:byrstop watch: of. 4:16: see.. 


tis as 2, where 
Wr =<-meight of projectile; 
v= velocity on impact ; 


— Sin. muzzle-loading rifled gun of: 


twelve Lantithalvellibenalongstet projectile of 260:Ib: 


weight and 8‘92inadiameter, the being 43 lb., amd) 
initial velocity 1340ft. What will bethe+total energy whem’ 
striking an ironclad at 330 yards? 

Here we mast. first calculate the remaining velocity at 
330 yards, which, by Example 1, we find to be 1281ft. 
Qur equation then becomes— 


__ 2% (1281)* _ ba 
Total energy T3 BSI9 6372167 1b.—A nswer: 
Ais it: is; however, incouvenient to express “energy ” 
such a numberof" figures,.it is usual to divide the 
by 2240, so as to bring it to tons; thus 6,372,1671b. will 
equal 2844°7 tons. This represents the total work in the 
shot on striking the plate, and this energy or work mast 
be destroyed before the shot is brought to a state of rest. 
This may take placeeither by the work being done ow the 
plate,.in which caseitis perforated or shattered; or on the 
shot, which:may be broken to pieces. 

Total energy only takes aecount of weight and velocity, 
and ignores the materiad of which the weight or mass is 
composed.. Thus, a glass projectile may strike with the 
same energy aS an irom one, although the effect would be 
very different. In the case of the glass shot nearly all the 
work would be absorbed in breaking up the projectile. 
With hardened Palliser shot, on the contrary, nearly all 
the work is expended in perforating the plate, and as the 
power of perforation depends upon the size of the shot, it 
is usual to express it in terms of the diameter or ci:eum- 
ference of the projectile. Thus the last equation will 
become— 








Energy per inch of ) Wee 
shot’s circumference > = ; = 
in foot-tons . ‘ j 297d 2240 
a 250 x (1281)* 
~ 23219 x 31416 x 8-92 x 2240 


== 101°6.— Answer. 
The following is an example of a question which fre- 
quently requires solution when dealing with rifled guns :— 
Given the deflections, ranges, and elevation of a certain 
number of rounds witha rifled gun; to determine the angle 
at which the tangent scale should be: set to the vertical :to 
allow for the constant deflection. 


tan. 9 = d cot. é, 
r 


where 
6 — angle required ; 
c mean derivation; 
e = elevation; 
r = mean range: 

The mean derivation is obtained by adding together all 
the deflections right and left of the line of fire-with their 
proper signs, and dividing by the number of shots: 

Example 13.—Thus determine the proper angle for the 
tangent sight of a 12-pounder gun ftom the’ following 
practice at 5° elevation :— 
| Deflection. | 
| Round. | Range. —--—_- - 

Left. | Right. 
iL menenell 


Yards. Yards. Yards. 
1945 2 





2004 | 1 
1983 
1955 
1973 


i 3 


} 


oe oho 





naticos. ¢ — ORFS 


——> 


eV X . com  — 112387 


~ 2 


log. a = on7ag9 
logs.122387 — 008297 


lég. T = 0108796 

T — 119 sec.——Answer. 

Themean of ten roumds-at'Sheeburyness gave a time of | 

flight by stop watch ofi11-59 sec. 

Example 11.—Thee 9in. muzzle-Heading rifled gun of | 

twelve tons is fired’ with a charge of 301b. rifle L.G. 

powder, initial velocity 1220ft., and. hollow-bodied shot of 

250 1b. weight and 8°92in. diameter, the elevation being 

3° 14’, and range 1532 yards. What is the time of flight? 
Here we have 





X =4596ft. ; 

Vi 1220ft. ; 

= 3° 14’; 

2 R = 8°92in: ; 

W — 250 Ib. ; 
R: 


log. c= 954170 ; 
1 eV - 
og. = 2:98941 ; 
C a — 00976 ; 
nat..cos.g¢ —= 0'9984; 
eV xX 


— +: COB. @ == 10960); 








X_ _ 057671’; 
? 








V-cos. 
log. 1°0960'— 003981 |; e 


36 
1991 : 


a@el lili 


line: 


Es 3 
~ 


SODAS 
4 


lt 


= 
- 
| 


| 
| 


This gives r == 1978. 
Total deflection right 
Total deflection left 


= + 168 

=— 6 
oo eee eee 10°2 

which, divided by the number of shots, gives 1°02 as the 

mean derivation. It will be seen from this that shots on 

the line do not count, except in the final divisor. 

The equation will accordingly become 

= cot. 5° 

1978 
= 0° 26'.—Answer. 

The tangent seale, therefore, should be inclined at-am angie 
of 0° 26” right of the vertical. 

[Not —The experiments referred to in 
not officially, published. until 1868, the au’ 
strietly, speaking, claim. avy priority. ] 

( Te-be continued.) 


tan 6 


301, line 30, were 
, therefére, cannot, 


Trmat or a Sream. Lirenoat Launcu.—A very successful 
trialof a steam. lifeboat. launch'was. made on Friday last. the 30th 
ult., at Limehouse, and deserves —— notice for the great speed 
attained. The boat was built for Capt. Bathurst, M.P., by Messrs. 
Forrest und Son, Limehouse, and isa beautiful model. Dimensions 
are as follow :—Length 33ft., breadth 6ft. Gin. The patent ‘com- 
bined engine and boiler in above; was manufactured and fitted by 
Messrs. Plenty and Som; of Newbury; diameter of cylinder being 
6in., and Gin. stroke, A full description of this engine, with 
engraving, appeared in THE: ENGINEER of March 19th. Aftera 
preliminary ran of afewbours, in which the engine worked most 
satisfactorily, the boat startedfrom Blackwall terminus with the 
tide, aud.reaehed the Housesof Parliament in forty-five minu 
the distance being-eight and a-half miles, which speed for so 
a boat.is unprecedented, 
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FAIRBAIRN’S VALVE-GEAR. 








deed, to which we have already alluded. This is that the 


governor does not act directly on the expansion valves. Not 


































i “ Conservative ineering ” we pointed | much difficulty need be encountered in ining this object. | they are, almost without exception, works of an imperial cha- 
onan Pry: tee that very little su ial improvement | The cams the expansion valvé ht be made of uni-| racter, undertaken by the Governments of the countries most- 
in the factory or mill engine has been effected for some years form taper in the direction of the diameter; and the bowl, instead | interested in their construction are accordingly built at 
-past ; and we showed that even in the days of Watt the | of being fixed on the should be left free to travel in | the public expense, and maintained by dues levied on the passing 
machine had attained, in some hands, toa of perfection not and out under the influence of a suitable arrangement of levers | trade. This class of work cannot be relied upon as one of a re- 
easily excelled by modern engineers. The last fiveorsix years have | moved by the governor. This is, after all, a matter of detail, | productive character; and it is clear that funds for an extensive 
been remarkable for the intro- increase ot Ad — 
duction of an endless variety Fic. 1 FRONT ELEVATION ee * ligh eat 
of valve-gears, each considered SCALE 2in3<1F00T of eyes dean? strength 
perp! a hg al ond it shipping without taxing von 4 

t.) aa LE ht 

other arrangements It is MAA Ae pee : a a > Paxpens, 
sa tan cut eK say facie! hs eee 
secured in the working of steam Hull O o Seana sh te te suena 
engines by the use o ese << f 
complicated devices in any a“ points where they are really 
case; and it is certain that required, we must be satisfied 
neither the Corliss, Allen, or Fic. 2 — meggeng Mawr ° 
any other gear with which en- hipaa, toe oneuptie Bo 
gin sp a agra emer very peculiar fs a 
me none : as — ad the days of stone-built columns 

me years and years 3 i for lighthouses a) to ha 
to obtain a good diagram, or, g' b 4 — 4 ve 
in other words, a good distri- j — y, and those elegant 
bution of steam. We are per- | ut expensive structures are 
fectly aware that this state- — aes new erections 
ment, and the arguments con- § PP vd y a 
tained in the article on “ Con- eee oe en ae 
servative Haginowing,” — taking is Gael aie 
referred to, may be, and pos- , 
sibly will be, alike disputed by . » eo Sangye solid og ane 
many rising engineers, but 1) but in me. pra th ic ht ig 
they none the less convey a y nit oieaal f e lig t 
truth of considerable import- y ré P Pe @ Iramewor' 
ance too often overlooked. We Z oil we - we rd upon a screw 
have already cited one case in | : Preatest  difficalt Pars — 
which a a am? I tion of a Sadicens off the 
doing—after some sixty years ies to eaaetnetie to tad 
of _work—nearly as = as a he teunietin, nA in thie 
—* se preg am _ | consists also a great preportion 
car venture engravings of | | of the expense of such works. 
a comparatively old arrange- . | | | Where the bed of the sea is of 
ment of v alv: e-gear, the inven- 7 = 7A wy Yip aS AL on | ! —_ saya a = 
“eee aia re iT s SSS | viles will do the 
— neon te caen ( (OC) OZ i | | work well and easily; but 
engines at all events, almost WW Ma Vit, aK _— HI | Jo ee epee 
yer L pe ey oe = u | the bed is of rock, te same 
shall coneauannie Wehew | a i i| \ expedient will not answer, and 
no doubt that ae ad H BOTTOM NE} TOP Nel | | a BBD god another 
readers are perfectly familiar | ’ | | : 
with the Fairbairn Guveams, SCALE OF DIAGRAMS ae=1L8 80 oe As an alterua- 
but we are equally certain that =| J 1 | pi he — lightships 
to the majority it will be new, i} |} vided: the dn egy Fa 
for we are not aware that } | | as an S-aiidy diet ante 
the arrangement has ever | i || he Pe -sc0 <a elim om 
before been illustrated in any hl! || page on, e = est the sequize- 
ings roe Pn Rane. wl aa | Hi | t i | ments of the present case a 
osc rn an engine ioe * | } es of er lighthouse, as 

rong - | in the accompanyin 
large mill in Scotland; and the HH} | i || shown in pavying 
carefully reduced copies, have | H|-| Sx mantis coma hated t 
been taken within the last HH} attain th te ired end. Th 
few weeks. It is unnecessary \ | rn light, it a ong hong Bs e 
to call attention, save in the 1 omied aeee oo 4 4 toe 
most general terms, to the grest work eaves Suen of angle 
beauty of thesediagrams. They | im: ah @ ie ti 
have never been excelled in — poe oheoien Ps ~wernliaoe 
form. Our engravings are s0 “te ; 
clear that but little description Gare ‘ eee within — —— 
is needed to make the whole ar- pe. it pag ope. be <i 
ae ed sagen — is moored by means of ae oe 

e, e large cut is an ele- ; - : 

vation of the valve chests, with RICHARD'S INDICATOR attached to chains passing 


their columns, of a large 
beam engine, drawn to a scale 
of about three-quarters of an 
inch to the foot. The valves 
are of the double-beat equili- 
brium type, actuated by a 





couple of horizontz! plates sup- 
rted on and caused to rotate 
y a vertical shaft driven by 


pe una 





ail 





bevel-gear and a lay shaft from 
+ he crank-shaft. On the upper 
surfaces of the horizontal plates 
are fixed cams, which take the 
bowls on the ends of the valve 
“canes.” As the plates re- 
volve the cams come into 
action and raise and lower the 
valves at any portion of the 


\ MAC NAUCHT'S INDICATOR 





stroke, and any speeds or in- 
tervals which may be desired. 
Figs. 1 and 2 give an elevation 
and a plan, and Figs. 3 and 4a 


ing, vaunets Se ete ok Seibees are for their accommodation, 


same facilities of are rarely found available, as 


through hawse-holes at its 
four angle corners. It will be 
at once apparent that such a 
raft could be moored in posi- 
tions where no lighthouse 
could be built upon founda- 
tion of any kind ; and the large 
floating surface which it pre- 
sents would ensure its riding 
without any motion upon a 
smooth sea, as it lies almost 
flat upon the water, whilst it 
is specifically very light, thus 
presenting a large horizontal 
surface without drawing much 
water. These qualities, how- 
ever, whilst they are all in its 
favour in smooth water, cannot 
be expected to contribute to. 
its safety in a very rough sea ; 





SCALE Hine! ror 





sectional plan and elevation of 
the expansion gear. The part 


marked A, Figs. 1 and 2, is of brass, cut through with a saw at | however. We have placed the above gear before our readers just | 
| 


the end next the friction bowl or pulley, so that it may be 
sprung over the collar of the bowl; while, by unscrewing the 
bolt C, Figs. 3 and 4, the strap can be shifted ledbeasts or for- 
wards a little upon the solid crosshead B, and thus move the bowl 
in relation to the rotating cam-table, as shown in the elevation. 
D, Figs. 1 and 2, is simply a plate screwed upon the crosshead 
to keep the brass strap in place. The expansion gear requires 
no further description, the drawings speaking for themselves. 

As regards the general elevation, the left hand column supplies 
steam while the exhaust takes place “through that on the right. 
Theupperends of both columns are carried up into the valve chest 
or entablature, and secured by rust-joints. At the opposite ends, 
they pass through stuffing boxes. As the cam-tables stand in the 
engraving, the engine is about to take steam at the bottom and 
to exhaust at the top. The bowls are shown as working at the 
lowest grade of expansion. The part market A is of brass, fitted 
on the cast iron cam table to conceal the screws used in fixing 
the caims upon the tables. The valve seats are put in with 
copper wire in a way well understood. 

A glance at the di will show that the valve-gear is as 
nearly as ible perfect in its action. It is simple, not very 
costly, gives no trouble whatever in its action, and is very 
unlikely to get out of order. It is open to but one objection in- 





as it stands. It is an old device now, a device which has borne 
the test of years of trial. When it can be shown that any | 
modern valve-gear produces a better diagram, and is not more | 
complex or expensive, we will admit that the Fairbairn | 
valve has been fairly beaten, but not before. We do not | 
wish it to be understood, however, that wedeem this gear suitable | 
for small or quick-running engines. For such machines the | 
Fairbairn gear is obviously not well adapted; but the case is | 
very different as regards the splendid beam engines which still | 
enjoy favour with hundreds of swillowners. 





MOODY'S FLOATING LIGHTHOUSE. 


TocETHER with a general increase in the amount of mercantile 
shipping throughont the world comes, as a matter of course, a 
demand for new and more extensive provisins for its safety and 
accommodation. So far as docks are concerned no difficulties 
exist, as a rule, in obtaining the necessary funds for their con- 
struction whenever evidence is forthcoming that there is a pros- 
pect of sufficient trade being attracted to any port to make them 


. : $ : i 4 pd 





remunerative. With regard to lighthouses, however, which in 


their way are as important for the safety of seagoing and coast- 


and in the event of the raft 
breaking from its moorings it 
could but drift before the 
wind and tide helplessly 
upon the surface of the waters. In examining the merits 
of any new design—and this is one, in many respects, of 
an essentially novel character—it is our bounden dut 
boldly to look upon the other side of the question, an 
in order to prove its advantages, look also into its possible 
demerits. Now, supposing such a raft fitted with sails, 
or even steam power, in order to provide against the contin- 
gency of its moorings carrying away, and which could only 
happen in a storm, its peculiar shape—so foreign to anythio 
we are accustomed to see constructed for kindred p 
the large surface exposed to the force of the elements, would 
render any attempt at ony Sey ae the wind hopeless, whilst 
the great power that would be required in engines to B ee it 
under similar aaa vee my — add greatly to the 
but also to the weight of such light rafts. 
nay us, however, before going f , examine & little more 
closely into the chances of the raft breaking loose. If a sea 
sprang up, the raft might certainly be but little affected, as on 
account of its le which it is proposed should be such as to 
enable it to take crest of two waves, it would not be likely to 
itch, whilst its great breadth would similarly prevent its rolling. 
Should, however, a rising wave take her underneath it would 
the raft with a terrific force, because her bottom being flat, or 
nearly 80, it would receive the full thrust of the wave, whereas, on 
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the other hand, an ordinarily constructed ship, 


receive less thrust in a similar 
position ; so that where a ship 
might ride safely at anchor, 
the raft would most probably 
part her cables, with but little 
chance of escaping destruc- 
tion. Because of these very 
facts, however, circumstances 
under which an ordinarily 
shaped vessel would ship heavy 
seas, Moody’s raft would pro- 
bably remain perfectly dry. 
With regard io the force 
brought to bear upon the 
moorings of Moody's raft, 
supposing, for instance, the 
pontoon to be only 60ft. 
square, it would have an 
effective surface of about 3000 
square feet. Now Stevenson 
has observed that, in a gale 
in the Atlantic, the force 
of a wave amounts to 
something like 7000 Ib. per 
square foot. If the wave acted 
simultaneously upon the whole 
surface of the raft, we should 
then have a strain of 7000 x 
300 = 21,000,000 lb., or some- 
thing less than 10,000 tons. 
In this case, however, it has 
been assumed that the thrust 
acted at right angles to the 
lower face of the raft, but 
generally speaking this would 
not be the case, and the 
contingency above assumed 
would probably never occur. 
The best way to moor such a 
raft would clearly be in a hori- 
zontal direction, by which 
means the force of a wave 
acting from under it would 
bring a considerably less strain 
upon the cables, but even 
then whatever force it might 
bring upon them would be 
augmented by the action of 
the wind upon its exposed 
surface. In making the above 
observations we do so with 
no desire to detract from 
the evident merits of the plan 
in many respects, but only for 
the purpose of pointing out 
wherein,. in our opinion, lie 





the chief difficulties with which it is at preseat fettered. 
That such a floating light is calculated to supply an 





being wedge- | acknowledged want we freely admit, and we see no reason 
shaped, would cleave the rising waters to some extent, and thus | why it should be dengan of such modifications of design 


as to free it from the chjections which we have pvinted 
out. 








CHAUDRON’S SHAFT SINKING APPARATUS. 
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great success sinking two shafts for the 


apparatus patented by M. Chau 
with 
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r, and used 


Société de 


Yr at their mines near Douai, Department du Nord. 
One og gy tye) pe ag, 


the other is still in the first period of boring 





we illustrate the very ingenious ; Chaudron exhibited his apparatus at Paiis in 1867, and received a 


gold medal. The entire arrangement is in many res so novel 
and ingenious, and has been applied in practice, as far as we can 
learn, with such success, that we propose to describe M. Chaudron’s 
invention rather ‘* tolerably certain that there is no 
country in the world where shaft sinking constitutes a more 





interesting to large numbers of our readers than England. 
The defects of the ordinary mode of rege bP apne 
beneath loaded curbs, or within poling or steining are con- 
in good ground, but in water-bearing strata they 

sniool fe and sometimes reach such a point 
thatthe work of sinking has to be abandoned, Even in shallow work 
this is the case, and in deep shafts, where, by the laws of hydraulic 
pressure a small quantity of water puts a tremendous strain on the 
outside of the tubbing, very serious accidents have occurred by the 
bursting in of the tubbing. In any casethe sinkingof ashaftin the 
ordinary way, especially through water-bearing strata, is very ex- 
pensive. To say that numberless attempts have been made from 
time to time to improve on existing arrangements is to do but bare 
justice to the energy of mining engineer. With none of these 
attempts have we to do just now, save with that of M. Chaudron 
and those which led directly up to it. 

The great principle invol in the Chaudron system is that of 
sinking a large shaft on the same plan as that adopted by the 
Chinese from time immemorial in sinking artesian wells; that is 
to say, a tool suspended at the end of a rope is raised up, turned 
a little round, and allowed to — By this means the hardest 
rock can be penetrated. In another form the same principle is 
carried out in the practice of “churn jumping ” holes for blasting, 
adopted in certain quarries. It is obvious, however, that the 
application of this principle to holes 7ft. or 8ft. diameter required 
a total change in the details of the apparatus and the method of 
operation. 

It appears that M. Kind was the first to attempt the application 
of the artesian boring system to shafts. In 1848 this gentleman 
made his first essay at Stiring, near Forbach, with a most ingenious 
set of tools constructed on the same plan as those used in the 
sinking of ordinary wells. Unfortunately in this first attempt the 
tubbing consisted of staves of timber about 0°20 metres thick. 
Having reached a depth of fifty fathoms his further progress was 
impeded by rock, and while this was being pierced the tabbing 
gave way. A second well was sunk to a depth of 100 
fathoms and lost from the same cause. About this period 
M. Mulot took up the subject and sunk a well in 
water bearing strata to a depth of sixty-five metres. His 
tubbing was of wood, however, and, unable to resist the strain put 
upon it, the shaft was lost. M. Chaudron now came into the field 
and invented a system of cast iron tubbing, consisting of super- 
imposed rings, and a peculiar stuffing-box of moss to establish a 
water-tight joint between the base of the tubbing and the rock. 
The Chaudron system was first applied at Peronne, in Belgium, 
and with the greatest success. Two wells were then sunk in 
Westphalia and two in the Moselle district with the same success. 
Subsequently deep pits were sunk at ]’HOpital in pursuit of coal 
in a district previously almost closed to the shaft sinker by the 
enormous quantities of water encountered. The Kind-Chaudron 
system was used with perfect success to a depth of 160 metres. A 
sum of £240,000 had been expended in trying to sink two shafts close 
by on the old system; those sunk by M. Chaudron cost £35,000. 
The diameter of the smaller shaft is 8ft., and of the larger 13}ft. 
The time occupied was about two and a-half years. For many of 
these particulars, we may add, we are indebted to the ‘‘ Trans- 
actions” of the Institution of Civil Engineers in France. 

Let us now see what the Chaudron system is. Nearly all the 
operations are performed from the surface. A boring is first made 
through the strata by one or more tools provided with chisels, 
which act on the Chinese system before alluded to. The tool, after 
being lifted up by suitable apparatus for a height of about 1ft. or 
2ft., falls down and crushes the rock. These tools are of a width 
corresponding with the diameter of the boring to be made, and 
when the boring is of a large diameter a small central boring is 
first made with a small tool ty! of chisels all along 
its under surface. After this the ing is enlarged by means of 
yon pa and heavier tools having a number of chisels at each end, 
and a projection in the middle, which passes into the central boring 
previously formed by the smaller tool, and which serves as a guide. 
The boring with the tools of the smaller diameter is always kept 
so much in advance of the larger boring, that the débris from the 
latter shall always fall into the former, and for this purpose the 
teeth of the enlarging tools are arranged on an incline so as to 
produce a boring, connected to the smaller boring by an in- 
verted cone. In the smaller boring may be suspended a metal 
receptacle, into which the débris falls, and which is withdrawn 
when full. Or, as the work proceeds, the clearing of the débris 
may be effected as usual by means of an open metal cylinder, 
closed at bottom by valves opening inwards, so that by working 
such cylinder up and down at the bottom of the boring the débris 
is made to enter the cylinder, and then raised to the surface. 

Figs. 1, 2, and 6 show various forms of these boring tools, 
Fig. 1 is a front elevation, a side elevation, and a plan of the 
under side of the smallest description of tool for making the 
preliminary boring in semi-hard strata, The bar A, carrying 
the cutting-chisels B, is fixed by keys to the forked end of 
the rod C, and at a point higher up on the rod is fixed an arm 
D, at right angles to the bar A, carrying at its ends two other 
chisels E for smoothing the sides of the boring; F F are guides for 
keeping the tool in a central position. 

After the preliminary boring has been made with these tools, it is 
widened by the use of Fig. 2. This tool has chisels B only at the 
ends, and, in order to keep it central with the preliminary boring, 
itis provided with a guideG. The preliminary boring is first 
enlarged by the chisels B, and a further enlargement is effected 
by the chisels E, situated higher up. 

Fig. 6 shows a front elevation, side elevation, and plan of a 
boring tool, in which the teeth or chisels B are arranged on an 
incline for the purposes before set forth; the guide, or loop G, 
being made to fit loosely into the smaller boring made by the 
preceding tool. In this boring is suspended a bucket, provided 
with two or more pawls, which, in catching against the side of 
the boring, hold the bucket suspended therein so as to receive 
the débris made by the boring tools. The recovery of broken 
rods and tools is easily effected in a way well understood, and 
resents no novelty. 

When the boring through the aqueous strata has been completed 
the water from these is effectually cut off from the boring by 
the following apparatus and mode of operation:—A strong cast 
iron cylinder, shown in half sectional elevation at P, Fig. 4, is 
constructed of a somewhat smaller diameter than the boring, 
having at the bottom an external flange, a, the extreme diameter 
of which corresponds as nearly as practicable with the diameter of 
the boring; the upper end of this cylinder fits like a gland into 
the lower end of a second strong cast iron cylinder, Q, which has 
aiso an external flange, 6, equal in diameter to that of the well. 
The space formed on the external surface of the bottom cylinder, 
between its lower flange and the flange of the upper cylinder, is 
filled in with moss or other similar suitable substance, R, which 
is to act as a packing between the lower cylinder and the side of 
the well. The lower cylinder, P, is suspended from the upper 
one, Q, by means of suspension bolts, S, passing through an inner 
flange, C, formed on the upper end of the former, and through a 
ring, T, resting upon the flanges d, formed on the upper cylinders 
in such manner that when the lower cylinder is in place at the 
bottom of the boring, the upper one is free to slide down upon it, 
and thus compresses the moss packing, as shown at Fig. 4. To 
the upper cylinder, Q, is now fixed a third ee, U, Fig. 3, by 
means of bolts passing through the internal flanges, d, a water- 
tight joint being insured by means of lead packing between the 
meeting surfaces. Toa flange, f, on the interior surface of this 
third cylinder, is bolted a strong diaphragm, V, of an inverted 
dished form, so as to withstand considerable pressure from below. 
In order to facilitate the su uent removal of this diaphragm, 
it is made of a somewhat smaller diameter than the cylinders, 
and bolted to them through a ring, Y. In the centre of this 








hragm is formed an opening g, to which is fixed a pipe W, 
passing vertically up through the cylinder. U; the olan U 
is now fixeda further one X, also in a water-tight manner, and the 
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four thus combined are then lowered by suspension rods Y, fixed 
in a ring Z, into the boring, until, by the aid of the diaphragm, 
they float in the water contained therein. Other cylinders are now 
fixed in succession, ina like water-tight manner to those in the 
boring, which are consequently made to sink gradually down from 
the superadded weight, which sinking is samieien by the suspen- 
sion rods or chains worked from above, and also ty letting in a 
certain quantity of water above the diaphragm V through the 
central tube W. This tube also serves to allow clearing imple- 
ments to be passed down the boring, below the diaphragm, in order 
to clear out the débris before the cylindrical lining arrives at the 
bottom, When this has been accomplished, that is to say, 
whea the bottom cylinder has arrived on the seat formed for it in 
the impermeable strata below the aqueous strata, the bottom 
cylinder is pressed by the superincumbent weight down over the 
gland cylinder P, thus very forcibly compressing the moss pack- 
ing R, as before described. A water-tight packing is thus formed 
round the lower end of the cylindrical lining, which prevents the 
water of the upper strata from penetrating into the interior of 
the lining from below. An annular space h exists between the 
outer surface of the cylindrical lining and the surface i of the 
boring, which space is now by preference filled in with concrete, 
as although the moss packing at bottom and the water-tight joints 
of the lining, prevent the penetration of the water to the interior, 
yet it is well to guard by this means effectually against any leakage 
that may take place in the lapse of time. 

This filling in with concrete may be effected by means of 
narrow boxes, constructed as shown in sectional front and side 
elevation at Fig. 5, the bottom, K, of which is connected by 
rods /, to a cover or piston m, attached to a long rod n, worked 
from above ; these boxes are filled with concrete, and are lowered 
in the annular space, at the bottom of which the concrete is made 
to pass out of the box by forcing down the bottom &, and piston m. 
When the cylindrical lining has been made perfectly water-tight, 
and all communication with the aqueous strata cut off, the water 
is emptied out of the cylinders and the diaphragm removed. A 
strong segmental-ribbed cast iron curb or sill is then by preference 
firmly fixed in the boring below the lower end of the gland 
cylinder P to connect the two firmly together, so as to 

rovide a firm foundation to the lining. After a _per- 

ectly water-tight lining bas been made to the boring through the 

upper strata in the above described manner, the sinking of the 
shaft or pit may be continued in any desired way until the strata 
bearing the mineral or substance to be gained is reached. 

Such, then, is the Chaudron or, more strictly speaking, Kind- 
Chaudron system of shaft sinking. Of its advantages over other 
systems we shall leave engineers to judge for themselves, simply 
begging them to bear in mind that the invention has been well 
tested with great success. 


ON THE METHOD ADOPTED FOR DIVIDING 
ALCOHOL MINIMUM-THERMOMETERS.* 


By F. PAasToRELu, Esq., F.M.S8. 


Mr. GLAISHER, in his annual report, kindly called attention to 
minimum alcohol thermometers constructed by me as being ex- 
tremely accurate from the freezing-point to that of zero. 

It was then explained that this degree of accuracy was obtained 
by a system of fractional allowances, 

Believing that it might prove acceptable, I am induced to give 
paw ge description of the method by which I obtained these 
results, 

The errors of aleohol thermometers arise principally from two 
causes:—(1) From the irregularity of the bore of the tube; 
(2) from the unequal ay ome | of the spirit. I select from a number 
of thermometer tubes those which I judge to be the most uniform 
in the bore; these are cut into the required lengths, Into one of 
these tubes I introduce a small quantity of mercury, filling about 
lin. of the tube, but whose real length may be expressed by J. 
The mercury is then moved forward in the tube inch by inch, and 
careful readings taken of its length ; from these data I calculate 
the mean length /, of the mecurial column. Assuming this to be 
the true length, I find that part of the tube where the readings 
coincide with the calculated mean / ; this part of the tube I take 
as being uniform in its bore; I then blow and fill the tube in the 
usual way. I next determine the exact number of degrees n, in 
the length 7 ; in that partof the tube where the bore is uniform 
in this length, the only correction needed is for the contractility 
of the spirit ; if the amount of expansion of the spirit for 1 deg. 
4 ™ we find the true length d of the first degree in this rate § 

e 
t n—l 


d= 


m 
n 2 

The value of the first degree being ascertained, each following 
degree is found by adding to the preceding one the amount of 
expansion m. In those parts of the tube where the bore is not 
uniform, we have, in addition, to add or subtract from each 
degree its correction for the want of uniformity ; supposing the 
length of the mecurial column was in one part of the tube / + a, 
each degree for this length would obtain its corresponding correc- 


a 
tion by adding — to each degree, where n expresses the number of 
n 


degrees for this length 7 + a. 

The necessary correction being thus obtained, both errors are 
eliminated in the subsequent process of dividing by the ordinary 
dividing-engine ; assuming that the differences be correctly taken 
=o dividing carefully performed, the result will be satis- 

actory. 

Some differences of opinion exist as to the probable errors in 
alcohol thermometers; I have found, by examination, errors in 
otherwise carefully constructed instruments to the extent of 1 deg. 
to 2 deg. at their lower points, In alcohol thermometers I have, 
of late, made corrections varying from 1 deg, to 2 deg. In 
ordinary alcohol thermometers these two errors usually exist, vary- 
ing from 1 deg. to 2 deg. at their zero. 

‘n conclusion, I beg to thank Mr. Glaisher for having called my 
attention to the defect in minimum thermometers, and I do think 
all are indebted to that gentleman for pointing out such errors, 
more particularly the manufacturers, as it will no doubt tend to 
ensure the manufacture of correct and reliable minimum thermo- 
meters, equal for all practical purposes to that of any mercurial 
thermometers, 





Mr. Rupert Kerrie, county court judge, has succeeded in 
arbitrating between the masters and men in the north of England 
iron trade. The result is a smali advance in the rate of payment 
of the workmen. 

TRIALS OF STEAM PLOUGHS IN FRANCE. —At the communal agri- 
cultural shows which annually take place in France, it is intended 
to have special trials of implements. This year Moulins and 
Beauvais, as representatives of the two great divisions, have been 
fixed upon for competitive trials of steam-ploughing machinery. 
The first of six trials took place last week under the conduct of 
M. Boitel, the Government Inspector-General of Agricultural 
Machinery, assisted by an influen' jury. As in all the exhibi- 
tions last in which they took » Messrs. Aveling 
again successful with their an meee 
tasking i m 

module) and 500 francs, The second prize was given to M. 

F of Saint-Poureain (Allier), The next trial of 

hing will take place at Beauvais on the 19th to 
th June, 


* From the *‘ Proceedings of the Meteercpagton Society,” for January 20th, 





GAS-LIGHTING IN PARIS. 

Ir is universally admitted that the French metropolis is well 
lighted—not that gas is cheap, nor are the lamps, with the excep- 
tion of the principal streets, boulevards, and places, closer than in 
London; on the contrary, maay of the secondary streets, even in 
good quarters of the town, are very poorly provided; but the gas 
is good, and the glasses and everything appertaining to the ser- 
vice are kept in admirable condition. Moreover, the enormous 
quantity of light in the great shops, and especially in the cafés, 
the fronts of which are almost entirely of glass, gives a brilliancy 
to the streets which no other town in the world enjoys, until the 
witching hours of the night, when the streeta of Paris are not 
so well lighted as they should be. 

The generally satisfactory lighting of the town is not the 
result of competition, for the whole of the gas consumed in 
Paris and its environs, whether in the streets, cafés, shops, or 
private houses, with the unimportant exception of a small 
amount of portable gas supplied by a special establishment, is 
made and sold by one single company, the ie Parisienne 
@éclairage et de chauffage par le gaz, a iété Anonyme, which 
enjoys for fifty years, ending in 1905, the sole privilege of laying 
gas pipes beneath the streets of the city. capital of the 
company was originally £2,200,000, divided in shares of the 
value of £20 each, but the actual capital at present is £3,860,000, 
in shares, and £2,831,830 in 5 per cent. obligations, and these 
shares are at the present moment quoted at a premium of 12 
percent. Originally there were other gas companies, but they 
have either fallen or been fused into this general one. 

The company have six workssituated in an ring around 
the city, some on the line of the old city and others at 
Passy, Vaugirard, and other points near the present limits of the 
metropolis, and they supply not only the whole of Paris proper, 
but also the banlieue, or ouburan fans. a 

i d duri e past year amounted 
being 2,250,000 more than that of 
the preceding year; the consumption during the day, for 
lighting, heating, cooking, &., amounted to nearly 19,000,000 
cubic metres, and surpassed that of 1867 by 150,000 cubic 
metres, 

The net produce from the sale of gas amounted to £1,842,740, 
or £14,647 more than in 1867. This sum was divided in the fol 





e quantity of gas 
to 139,000,000 cubic metres, 


oOl- 
lowing proportions :—Old Paris, 26 ; newly annexed portions of 
the city, 6; and banlieue, 2. 

The increase in the consumption of gas in factories and for 
heating and lighting purposes within doors, is shown by the 
number of private customers to the company, which amounted 
to 80,945 in December, 1868, the number been augmented 
by 4000 in 1867, and by 5000 in 1868. The consumption, how- 
ever, does not show a proportionate increase for the year. Now 
the number of lights maintained by the city authorities was less 
in 1868 than in 1867, the number of jets being respectively 
35,282 and 35,617. The cause of this comparative diminution 
was the enormous expenditure of gas, both in public and private 
establishments during the period of the Universal Exhibition. 

The use of gas in workshops and private houses is steadily 
progressing, as shown by the increase in private supplies ; at the 
end of 1867 the gas was laid on in 1902 houses, and this number 
was increased in the course of the past year by 638; the total 
number of customers supplied by these pipes is very nearly 5000. 
The cost of laying the gas on to a private establishment, inde- 
pendent of the cost of branches, jets, and meters, which are paid 
for by the occupants, is about £23 per house; but this includes 
pipes to the top stories, up each staircase of each there are 
always two and frequently three in each new house. 

The progress of gas lighting and the success of the company 
are shown by a statement of the working of the past thirteen 

ears. The annual consumption has risen steadily from 40,000,000 
| to 136,000,000 cubic metres, the annual increase being 7,500,000 

metres; this increase reached 14,500,000 in 1867, and the 
| dividend on the shares has grown without a reverse from 40f. to 
' 1208. 





| The gas-producing power of the company is now equal to 
| 153,000,000 of cubic metres, which is 14,000,000 beyond the 
| present demand. 

The total length of pipes is stated at 1,410,777 metres, of 

| which 63,100 metres were laid down last year. Of these 643,000 
| metres are in old Paris, 419,000 in the new districts of the city, 
' and 848,000 in the banliewe. The total outlay on the works, 
including general expenses, has amounted during the thirteen 
years to the sum of £4,949,117. 

The outskirts of Paris pay at the same rate for their gas as the 
city itself; but in order to compensate for the distance, and 
other circumstances, the municipality guarantees the company a 
minimum of 10 per cent. interest on its outlay. 

As regards the manufacture and the management of the works 
we have the following particulars :—The men are paid by the 
day ; but each man who does not absent himself without per- 
mission receives, in addition to his wages, a monthly bonus, 
which, in the case of the stokers, amounts to 12s., and also a 
supply of coke for fuel. This system has been found to answer 
admirably. 

The diminution in the price of coal last year caused a great 
saving in the cost of the gas made by the company, but this 
advantage was almost entirely counterbalanced by the diminished 
price of coke ; and the inference from this experience is, that in 
future there need be very little anxiety about alteration in the 
price of gas. The annual report of the company shows one thing 
plainly—and it is a characteristic which marks most honourably 
the manufacturing companies of Paris—namely, that the directurs 
are constantly occupied in bringing science to bear on their 
manufacture, in order at onee to improye the article which they 
sell and to increase the dividends of their shareholders. It is 
difficult to say how far this is to be attributed to the fact that 
the managers, and also in very many cases the workmen, are 
partners in the undertakings in which they are engaged, In 
most companies the former receive a fixed percentage of the 
profits, and in many private establishments every person em- 
ployed in any capacity has a pro rata interest in the result of the 
balance-sheet. 

To return to the instance under hand. We find that the 
Parisian Gas Company distilled during the year 1868 3350 tons 
of coal less than during the preceding year, while the quantity 
of gas produced was actually larger by 2,250,000 cubic metres 
than in 1867, the proportion of coke being at the same time in- 
creased, though in a much smaller degree. The general results 

. will be clearly exhibited by the extracts from the balance-sheet 
of the company. 

With respect to the secondary products of the works, the 

say that it is from an improvement of the value of 

these that they hope ‘to diminish still further the cost of their 
pe Efforts in that direction have for a long time been defeated 
y unforeseen circumstances; the extracts from the tar, after 
haying been in great demand, fell to very luw rates, Sulphate 








of ammonia was in limited request, and sometimes difficult to 
dispose of. More favourable circumstances have at length come 
about, and a notable improvement in this respect has taken 
place. The consumption of the above products has extended, 
and prices have become firmer, at the same time that their pre- 
paration has been improved, so that the income derived by the 
company from the extracts of tar rose from £33,000 in 1857 to 
£33,987 in 1868, and that from chemical products from £11,375 
to £15,065. 

The company, besides supplying the public with gas and coke, 
sells gas heating and cooking apparatus, and also Lenoir’s gas 
engine. Of the former apparatus, it sold 3080 in the year 1868, 
making a total of nearly 25,0C0 since their introduction ; these 
apparatuses are in great favour, and a number of private manufac- 
turers, who have followed the company in their production, aid 
in extending the use of gas for business and domestic purposes. 
The number of Lenoir engines sold during the year 1868 was 
thirty-nine, being ten more than in the preceding year ; the total 
number of these machines sold and working in Paris is stated to 
be equal to 307-horse power, and their consumption of gas is 
estimated at 900,000 cubic metres. The directors express them- 
selves disappointed with the progress made with this machine, 
especially as its price has been reduced below the actual cost of 
production, and considering that it is well adapted for intermit- 
tent work as causing no waste of fuel; but, although the manu- 
facture and sale of the Lenoir engine has caused a loss to the 
company, such loss has been more than covered by the extra 
consumption of gas to which it has given rise. 

The following abstract of the principal totals, given in round 
numbers, from the accounts of the past year, will certainly not 
convey an unfavourable idea of the working of the company :— 
Expenditure for coal, £430,000 ; fuel, £100,000; salaries and 
wages at the works, £60,000 ; maintenance of plant and utensils, 
£45,000 ; accessory expenses of distillation, £24,000; cost of 
purification, £8000 ; general expenses, water, &c., £1700; engi- 
neers and ts, £23,500 ; repair, &c., of pipes, £19,300 ; print- 
ing and advertisements, £1800; administrative council paid 
according to attendance, £3200 ; executive council, fixed, £2800; 
clerks, rent, insurance, and all other office expenses, £141,500 ; 
the city takes a tax of two centimes per cubic metre on all the 

supplied, £95,000 ; and in the shape of rent for the soil of 
the streets, £8000. In addition to this, the city, by its treaty 
with the company, only pays about half price for its gas, namely, 
fourteen centimes (less than 14d.) per cubic metre. The State 
taxes, stamps, &c., amounted to £8500 ; the above, with items of 
aecount added, make a grand total of £993,938. 

On the other side we find :—Total receipts from sale of ‘gas, 
£1,842,700 ; retort coke, £340,900 ; furnace ditto, £21,700 ; tar 
products, £84,900 3 ammoniacal liquids, £8600; patent fuel, 
£6000 ; chemical products, £6400 ; heating apparatus, £700; 

ing, with rent of meters and various items of account, a total 
of £1,848,770, leaving a balance to profit on the year’s working 
equal to £849,882. This shows an excess of profit over 1867 
equal to £8028. The result is that every shareholder gets this 
year 120f, for each share of 500f. which he holds in the company. 

Apart from the commercial view of the subject there is 
another which deserves a few words, namely, that of provision 
for sickness, accident, &c. During illness the workmen receive 
half wages, and these, together with assistance to widows and 
children, and attendance, medicine, baths, surgical appliances, 
funerals, amount per annum to about £5726. This expenditure 
is met by the following items of income :—One per cent. on all 
the salaries and wages of council, officers, and workmen, £2670 ; 
the like sum given by the company, £2670 ; interest of property 
belonging to the fund, in shares and bonds of the company, fines, 
&c., £404 ; total, £5744. 

Besides the provident fund, there is also a superannuation fund, 
which possesses 164 shares and 856 bonds of the company, the 
proceeds of which yield £180 per annum for the assistance of 
such workmen as are compelled by bad health to quit the works 
before they have been employed a sufficient number of years to 
entitle them to superannuation according to the rules of the com- 
pany ; but the means having been found totally insufficient for 
the purpose, the company was obliged to make the fund a present 
last year of £914 in addition. : 

To prevent misconception, it may be mentioned that there is 
another gas company, of which the head quarters are at Paris ; 
it is known as the Compagnie Centrale (Lebon Pére, fils and Cie.), 
and was founded in 1847 with a nominal capital of one million 
sterling, in shares of the value of £12 each. The business of 
this society is the supply of the provincial towns in France, and it 
possesses at the present time works in more than twenty locali- 
ties. It extends its operations. however, far beyond France, 
having establishments in Algeria, at Alexandria, Barcelona, 
Blidah, Cadiz, Grenada, Cairo, Santander, and perhaps other 
places ; the dividend distributed by this company last year is 
reported at 8°40 per cent. : ; 

The shareholders in the French gas companies have certainly 
little to complain of. 








Crvit AND MECHANICAL ENGINEERS’ Socrety.—On Saturday 
last the members of this society paid their second visit to works 
for the present session to Blackfriars Bridge, by permission of Mr. 
Cubitt, the engineer. The members afterwards visited the 
Blackfriars section of the Thames Embankment, by permission of 





Mr. Bazalgetts. Amongst the gentlemen present were—B. 
Haughton, president ; F. secretary; R. M. Bancroft, 
F. A. Klein, and G. W. bers of 1; G. R. Godson, 
H. Siccama, A. F. Pain, &e. &c. On Saturday next the members 


of this Society, by permission of the architect, visit the New 
Italian Opera House now being built in the Haymarket. 

Tue Wootwich Gun.—Major Palliser has addressed a very 
graceful letter to the Times, in which he pays a compliment to 
Colonel Campbell and the Woolwich offichals. The letter is at 
once so creditable to Major Palliser and the Woolwich gun that 
we willingly reproduce it in our columns :-—‘‘Sir,—In a letter which 
I addressed to the Times on the 4th of January last, I expressed 
the opinion that the neoy enone rifled guns would burst with 
violence in the event tube being cracked. <A Qin. 
Woolwich gun has just concluded a long test for endurance, and, 
towards the end of the trial, the inner tube became cracked. The 
gun has, since that ocourrence, fired a number of 
battering charges without bering. My opinion was founded upon 

, id one of 


the bi at proof, ese guns, but the above experi- 
ment, com! with numerous proofs of other shows 
that there must have been something szengtiont in construc- 
tion of the which and 2, acknow- 
led that Fa mistaken in my . The national tance 
of the of this experiment cannot be exaggerated ; it proves 
that the Jip. rifled gan wih which the set? @ armed, 
and about the safi which others besides enter- 
tained are to fire 55 lb. would 
enable them to pen ironclad in existence. con- 

ing Colonel Cam and the officials in the Royal Gun 
ome as well as the Ordnance Select Committee, I trust 
I may state that, although I am the projector of a rival gun, no 


han I am at the result of the trial.—I am, 


one can be more pleased 
sh our obeien rah 


“W. PALwisEr.” 
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RAILWAY MATTERS. ° 


East Gloucestershire give notice of their intention to 
apply to the Board of Trade for extension of time for purchase of 


Sr. Louris has 43 miles of street railroad, 10 miles of Nicolson 
pavement, 130 miles of macadamised road, and over 100 miles of 
sewers. 

TuE work on the Missouri river bridge at St. Louis is progress- 
ing favourably. The engineers expect soon to commence work on 
the centre pier. 

A PASSENGER car for the Erie Railroad, to cost 60,000 dols., is 
building in Jersey city. It will be, it is said, the largest, costliest, 
and perhaps the most elegant car in the world. 

THE Midland Railway Company have called a meeting for the 
18th of May, to authorise the directors to borrow £874,333 under 
Sayre of the Settle and Carlisle and other Acts passed in 


THE two Pacific railways are so nearly completed to their point 
of junction that ten or twelve hours’ drive in a mail around 
the north end of Salt Lake is now the only break in the railway 
communication across the continent. 


GENERAL Ropert E. Lee, with a number of prominent Virgi- 
nians, is on a visit to Baltimore for the purpose of laying before 
the citizens facts calculated to show the importance of extending 
the Virginia Valley Railroad, and to ask the assistance and co- 
operation of the citizens in this work. 

At Middlesborough Messrs. Hopkins, Gilkes, and Co. have a 
large quantity of bridge work on hand for Russia, for English rail- 
ways, and also the Saltburn Viaduct, which is being pushed rapidly 
forward, notwithstanding the late accident. They have also some 
heavy pipe contracts on hand, and have a prospect of steady work 
in this department during the summer. 

THE Railway News, considering the opposition which was given 
to the Great Eastern Steamboats Bill by the existing steamship 
owners, who know full well the value of the traffic which may be 
diverted to Harwich, believes that the powers which the company 
have now obtained for running the steamers between Harwich and 
Hamburg will be of great value to the company. 


AN immense collection of goods stolen from the trains of the 
London and North-Western Railway by a gang of Bangor thieves 
has been found in the house of a Bangor tradesman named Hughes, 
hitherto supposed to be a respectable man. The floors of this 
man’s house were found full of watches and jewellery. Both he 
and his wife are in prison whilst investigations are being made. 


THE Metropolitan Railway Bill, which has passed the House of 
Commons, is to be opposed in the Lords by, among others, Mr. 
Salisbury, who, as a deferred shareholder, will object to the com- 
pany raising any further capital unless it is to be devoted exclu- 
sively to the construction of the Tower-hill extension. In his 
petition he also alleges that there is no necessity for raising addi- 
tional capital, inasmuch as the company have large assets available 
in the shape of surplus lands. 


At the half-yearly meeting of the City of Glasgow Union Rail- 
way Company on Friday, the old board of directors retired from 
office. The management of the undertaking wil], in future, be in 
the hands of four directors from the North British and four from 
the Glasgow and South-Western. It was announced that the line 
would, in all probability, be opened as far as Gallow, by the 
autumn, and that before the expiration of the year it would be 
extended to Dunlop-street and College-street. 


ACCORDING to a correspondent of the Indépendance Belge a basis 
of agreement respecting the Luxembourg and the Eastern of France 
Railways has been arrived at. This plan consists in the establish- 
ment of an international system of working the Great Luxembourg 
and the Liége and Luxembourg Railways. It is the commence- 
ment of a negociation between France and Belgium, but all the 
propositions which have been discussed during the recent 
negociations will be reproduced before the mixed commission. 

Ir appears that the Celestials are not so well disposed towards 
railway enterprise and other matters of Western civilisation as we 
have been led to suppose. A despatch from Sir Rutherford Alcock 
to the British Consul at Shanghai on the subject of the introduc- 
tion of railways and telegraphs into China states, that, notwith- 
standing the promises made by the Burlingame Mission to Euro’ 
and America, the Central Government at Pekin shows no desire 
for progress according to Western ideas and desires, but, on the 
contrary, will not yield to the introduction of any such projects 
except under pressure and coercion, 

THE London, Chatham, and Dover Committee on Friday sat till 
long after the usual hour, and concluded their labours by passing 
the bill with the most ample powers to the arbitrators, Lord 
Salisbury and Lord Cairns, to settle every question and lidat 
all sections of the company. Thus, so soon as the measure shall 
have passed the Lords, the company will be delivered from all 
litigation, and commence a new career. The chairman of the 
company, Mr. Grosvenor Hodgkinson, is stated to have materially 
aided this result by giving, in further evidence before the com- 
mittee, the strongest opinion of the benefits which are likely to 
accrue from it. 

THE directors of the North British Railway Company have 
issued a statement to their shareholders with regard to the Joint 
Purse Agreement with the Caledonian Company. They charge 
the Caledonian Company with not having fairly carried it out, and 
with having combined with the London aud North-Western Com- 
pany to injure the North British. As the Caledonian Company 
have declared the agreement to be illegal, and, ‘‘ while declining 
to be bound by its provisions, have appropriated to themselves its 
principal benefits,” the directors of the North British advise their 
shareholders to adhere to it no longer, but to take such steps as 
counsel may advise to recover from the Caledonian Company the 
“*just proportion of the joint traffic receipts falling to the North 
British Company for the year to the 3ist of January, 1869,” 


Ir has been determined by the Sheffield, the Great Northern, 
and the Midland Companies to proceed with their new joint line 
from Manchester to Liverpool, the three companies having con- 
curred in re-letting the works, which they believe can now be 
executed upon more favourable terms. On Monday in consequence 
the directors of the Manchester, Sheffield, and Lincolnshire Com- 
pany issued their allotment letters for £1,000,000 new ordinary 
stock at 50 per cent. discount. At this rate the stock is allotted 
to registered proprietors at the rate of 25 per cent., and at a price 
about 5 per cent. below market value. The last payment is due 
in December, 1870, and the new issue will thengeforward rank 
with the existing open stock of the company. Acceptances must 
be on or before the 12th of May inst. on pain of forfeiture. 


THE new Midland extension from Cudworth to Barnsley is now 
pretty near completed with the exception of the railway station. 
The work required in the erection of this building has, however, 
within the past few weeks progressed satisfactorily. The prin- 
cipal part of the station will consist of iron and glass. Two 
spacious platforms about 240ft. in length and 20ft. in width will 
be covered with a handsome iron roof, which is supported by eleven 
ornamental pillars. Two lines of rails run between each pair of plat- 
forms, which are of stone. The station has been built upon a number 
of arches, which are composed of brick and stone. The roof has a 
span of 60ft. from pillar to pillar. Another building, 48ft. by 
‘14ft. 14in., will also be erected on iron pillars, and is intended to 
serve as a cab-stand when the whole of the company’s 
ments are completed, and when they can obtain ion of the 
County Court close by. Until that time the building will be used 





as a booking-office. The whole of the permanent ways have been 
laid. The contractors for the station are Measrs. », Ayre, and 
N the Phcenix Foundry, York. The station when 


will present a neat and indeed ornamental appearance, 





NOTES AND MEMORANDA. 


Sim W. THomson has communicated a note to the Royal 
Society on the fracture of brittle and viscous solids by “ shearing.” 
Sealing wax and hard steel bars exhibit a spiral fracture, whilst all 
other metallic bars and soft steel bars break right across in a 
plane perpendicular to the axis of the bar. 


In conducting the ordinary process of treating copper ores con- 
taining copper and sulphur, by calcining them with eommon salt, 
so as to obtain a soluble chloride of copper, Mr. T. Johnson, of 
Runcorn, employs a gas flame, instead of the reverberated flame 
from a coal fire, by which means he obtains a uniform heat with 
searcely any attention. 


WHEN writing by common ink has become faded by age so as to 
be nearly or quite illegible, it may be restored to its original hue by 
moistening it with a camel’s hair pencil or feather dipped in tinc- 
ture of galls, or a solution of ferro-cyanide of potassium, slightly 
acidulated with hydrochloric acid. Either of these washes should 
be very carefully applied, so that the ink may not spread. 


M. CAILLETeT has been devoting much time to discover why 
pressure arrests chemical action; he hopes to solve this problem 
shortly. In one of his experiments sulphuric acid remained for 
twelve days in contact with an excess of zinc in a revolving tube 
hecnsatieatir closed, without becoming saturated, and sodium 
amalgam remained pasty in water in the same circumstances. 
This is a very interesting subject. 

OveR 90 per cent. of the rays issuing from most kinds of artifi- 
cial lights are, according to the German chemist, Landsberg, 
calorific or heat rays, and as such non-luminous, Sunlight is only 
50 per cent. of heat rays. He attributes the painful effect of arti- 
ficial light upon the eyes to this large amount of heat rays. By 
passing artificial light through alum or mica, the heat rays are in- 
terrupted and the light is rendered much more pleasant and less 
injurious. 

AT a recent meeting of the Franklin Institute, a new method of 
driving piles was described. Gunpowder is substituted for steam 
in working the drop weight. A charge of powder is used to elevate 
the weight, and another charge throws it down again with greater 
force than it would acquire by falling alone. Ordinary musket 
charges are said to be sufficient to work. a 400 lb. hammer in this 
ways = the strokes are made with greater rapidity than in the 
old met 


M. A. Hovzeavu after having obseryed that Egyptian wheat 
grown in the valley of the Nile (Canton of Luxor) was very poor in 
luten, has submitted to analysis the mud and the water of the 
Kile. The Nile mud was formerly analysed by Lassaigne, but M. 
Houzeau appears not to have been aware of it. It is very poor in 
nitrogen, having yielded only 0:05 per cent. The colour of the 
Nile water analysed was green; it yields 0°0005 to 0°001 gramme 
of ammonia to the litre, and about 0002 of nitric acid. 


A BRUSSELS correspondent of the Organe de Mons, a Belgian 
paper, says a gentleman from Marseilles, travelling?through the 
country last autumn, purchased large quantities of a valueless 
substance which farmers were in the habit of burning in heaps to 
get rid of it, and has succeeded in making an excellent, strong, 
pliable paper, the most important qualification of which is that it 
costs a mere trifle. A capitalist has joined him, and a large factory 
is now being erected to make paper from this substance, which is 
nothing more or less than the old hop stems after the crop has 
been gathered. 

Ir is a remarkable fact that the laves of Vesuvius contain a 
sang variety of minerals than, perhaps, any others in the world. 

iiuy mentions that out of 380 simple minerals known to him, no 
less than eighty-two have been found on Vesuvius; and of these 
several are peculiar to the locality. Sir Charles Lyell expresses 
the opinion that these have not been thrown up in fragments from 
some older formation, through which the gaseous explosions have 
burst, but have been sublimed in the crevices of lava, “ just as 
several new earthy and metallic compounds are known to have 
been produced by fumeroles since the eruption of 1822.” 

BakytTes, if ever so white, will not make so permanent a white 

int as sulphate of baryta prepared artificially. Kuhlmann and 

aguer’s process is as follows :—The native sulphate is at first re- 
duced to sulphide of barium, by calcining in an iron crucible, four 
parts ground to a fine powder, with one part of powdered coal 
and from five to eight per cent. of coal tar. After the process has 
continued for several hours, the mixture is removed fron the cru- 
cible and re-calcined in a closed furnace to prevent any oxidation. 
When cold, it is treated with hydrochloric acid, and from the 
chloride of barium thus obtained, by means of sulpharic acid, is 
precipitated the permanent white. 

Da. FRANKLAND and Mr. Norman Lockyer have published a 
note on gaseous spectra in relation to the physical constitution of 
the sun, a subject which, since the last total eclipse, bas been occu- 
pying a great dea! of attention. Professor Kirchhoff imagined the 
pee of the sun to be either solid or liquid, and surrounded 

y an atmosphere posed of gases or vapours of the substances 
incandescent in the photosphere. The authors find, on the con- 
trary, instead of this compound atmosphere, one which gives 
mainly the spectrum of hydrogen, and of such tenacity that 
probably no iderable atmosphere lies outside it; instead of a 
solid or liquid photosphere they admit a gaseous one, judging from 
its continuous spectrum. 

THE Journal de St. Petersburg mentions that on the Ist of Jan- 
uary, 1868, the Russian Navy consisted of 230 steam and 37 sailing 
vessels, Under the former class are included four iron-clad frigates, 
three iron-clad batteries, and thirteen monitors, six vessels of the 
line, eight frigates, thirteen corvettes, seven clippers, sixty-two 
gunboats, four royal yachts, forty-eight tenders, &¢. The Baltic 
fleets consisted of 150 steam and six sailing vessels, and that of the 
Black Sea of thirty-two steam and nine sailing vessels. The 
squadron on the coast of Siberia numbered twenty-nine steam and 
two sailing vessels, and that of the Caspian Sea mentee steam and 
twelve sailing vessels. There were four ijron- , one steam 
yacht, and two gunboats in course of construction. 

To prepare nitroglucose, two fluid ounces of fuming sulphuric 
acid, two of common sulphuric, two of s nitric acid, as near 
to 1°5 sp. gr. as can be obtained, give good results. The sugar is 
stirred in, in the form of powder, to a thin paste. The stirring is 
kept up, and as fast as the nitroglucose separates in doughy masses, 
it is removed with a glass spatula, and thrown into cold water. A 
farther addition of sugar will give more nitroglucose, but consider- 
ably less in proportion than the first addition. As soon as possible 
the nitroglucose is to be kneaded up with cold water, to get the 
acid out. When dry, it forms a white doughy mass, having some- 

mes a crystalline tendency. It is best preserved under water. 

substance is more explosive than gunpowder, and is supposed 
to be identical with Nobel’s dynamite. 


Tue Beport of Professor Frankland, of the Royal College of 
istry, shows that the water supplied to Londen, tested by 
sam wn in April, ranged from 28°4 tons of solid impurity in 
the New River water to 42 tons in 100,000 supply of the Kent 
Company. In Bristol, samples drawn in February showed 28°66 
tons of solid impurity in 100,000 tons supplied by the Bristol 
Waterworks Company; and in the supply furnished at All Saints- 
lane no less than 127°28 tons. At Manchester, sample taken in 
June, there were only 62 tons of solid impurity; at L t 
in November, only 4°58 tons; Preston, in August, 12°44 tons; 
Newcastle, in September, 23°40 tons; Glasgow, in July, Loch 
Katrine Water, only 3 tons; Edinburgh, in September, the (raw- 
ley Burn, the Swanston, and the Colinton water, ranging from 
11°28 to 14°10 tons; and the Coniston, 2258 tons; Dublin, the 











MISCELLANEA. 

Ir is said that more cotton will be planted in Texas this year 
than in any year since the war. 

A DIAMOND valued at £32,000 has been found in the Cape 
diamond territory, near the Orange river. 

Os Saturday between 600 and 700 unionist plasterers ceased 
work in Manchester, and the stoppage enforces the idleness of 
about 150 labourers. 

Dvurine the past seven months there have been in the United 
States sixty-one boiler explosions, the great majority of them 
inyolving loss of life. 

THE Manchester masons are striking against payment by the 
hour and machine dressing of stone, both of which have long been 
accepted by the London workmen without disadvantage. 

THERE was a large increase in the Belgian export of iron rail 
sheets, wire, and nails, and in the import of iron ore in January 
last, The export of machines and machinery amounted to 411,052 
kilogs. 

REPoRTS are n current in the Californian papers of great 
discoveries of gold in Alaska, the territory recently acquired from 
Russia, They are stated to have been made by a Russian en- 
gineer. 

A LETTER from an old Nevada miner, now in Japan, says that the 
Japanese islands contain as rich gold and silver mines as any in the 
world, but the policy of the Government represseS their proper 
development. 

Tue restoration of the beautiful west front of Salisbury Cathe- 
dral is now approaching completion, the stone and marble work 
throughout having been restored, together with the enriched 
mouldings of the porches. 

A TERRIBLE accident ocourred on the Long Island Railroad on 
the 23rd ult. The rear car of the 10.30 train from Hunter's Point 
was thrown off the track hy a broken rail near Willow Tree. Six 
persons were killed, and eleven badly injured. 

Tue large number of pictures excluded from the Exhibition 
this year—a considerable number having been actually accepted, 
and only finally omitted on the ground of want of space—has in- 
duced a committee of amateurs and artists to form a select supple- 
mentary exhibition in Bond-street. Mr. Moy Thomas will act as 
secretary. 

THE velocipede manja js not only genera] throughout the large 
towns of England, France, and America, but it has extended even to 
the quiet inland towns of Germany, where the disposition to excite- 
ment is probably as small as the circumstances favouring it are 
limited. The people of Uelzen are as earnest in the race as the 
New Yorkers or the Parisians. 

A MOVEMENT is on foot in the county of Cork in fayour of having 
agriculture taught at the different national schools in the country. 
Mr. Maguire, M.P., has intimated that he will do all in his power 
to promote the object. Mr. Fortescue has acknowledged resolutions 
of the Cork Agricultural Society forwarded to him on the subject, 
but in doing so expresses no opinion. 

Mr. BriGut, in the House, on Tuesday, intimated that further 


changes in the constitution of the Trinity House had been under 
discussion, and that it might soon become the duty of the House 
to consider whether some change might not be made by which the 


coast and harbour lighting arrangements of England, Scotland, 
and Ireland would be united in one hand, under the superin- 
tendence of the Board of Trade. 

ALDERMAN Syr SypNEY H. WaTERLoW, the chairman of the Im- 


proved Industrial Dwellings Company (Limited), has isused a circular 
stating that jt is proposed, with a view to close the capita! account, 
to restrict the share capital, which now amounts to £106,750, toa 


total of £125,000, and that as asimilar sum may be borrowed from 
the Government under the operation of the Labouring Classes’ 
Dwellings Act, 1866, the aggregate capital will then be a quarter 
of a million sterling. The principal object is to remove the pre- 
valent disbelief in the profitableness of such undertakings. 

THE submarine telegraph cable between Denmark and Liebau 
(Russia) was on Wednesday successfully completed by Mr. W. T. 
Henley, of North Woolwich. The total Jength is about 300 
nautical miles in two sections, one being from the island of Moen to 
Bornholm, and the other from that place to Liebau. The former 
section was completed last December, but the weather prevented 
the steamer La Plata, which had both sections on board, from 
attempting $0 lay the latter till the present time. A further 
section of the same system of cables to be laid between Scotland 
and Norway is near completion at Mr. Henley’s works, and will be 
laid this month, weather permitting. 

Up to Wednesday evening the several disputes in the South 
Yorkshire district showed no symptoms which will lead toa settle- 
ment. On the other hand, the magistrates sitting at the Doncaster 
and Sheffield police-courts haye of late been fulj-handed in hear- 
ing cases of riot, conspiracy, and assault against the unionist 
miners, who refuse to work except on their own terms. On Tues- 
day the Shefield magistrates committed no fewer than nineteen 
men for trial to the sessions for riotously assembling at the Chapel- 
town Station, and for assaulting the new hands as they arrived by 
throwing large stones at them, aad otherwise injuring them. Tho 
formation ee labour society at the Tinsley and the Manor 
pits pr . Ata large meeting of non- ¢ miners, which 
was held on Monday, it was stated that Mr. Haptsman, the owner 
of the pits, had decided not to employ any wien who refused to 
join the mew society. A commiftee was appointed to draw up 
rules for the working of the new movement. 

Accorpiye to the return of the Registrar-General the number of 
accidents fatal, and those falling short of loss of life, in the streets 


of London is largely and rapidjy inereasing, and already far exceeds 
the n of serious casualties upon all the railways in the 
United Various expedients have been adopted to pro- 
mote the safety of foot passengers to whom these accilents occur— 
above 200 tal last year—from violent contact with vehicles in the 
streets. The police authorities have done much in the way of 
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ers at intersecting 


regulating fhe streams of 
i foot passen, 
uges” are also ss in their apparently 


where, aud in the 






crossings. The street 

halving the er of ng and intersecting thoroughfares; and 
the semaphore ‘Westminster may also be rendering some 
assistance ip he traffi¢; but notwithstanding all these 
devices, urges @xists for something iiore being done to 


provide road 1p at intersecting crossings; and we 
are glad hear’ that the’ Corporation of the City of 
London fave at presefit under consideration a design by Mr. 
Thomas Ivison for steel bridges at crossings, which some 
eminent engineers and architects have reported upon in 
in the most favourable terms, both as regards the strength of the 
structure and the beauty of the design. We may return to this 
subject in a future number, but meantime express the hope that 
it will be fully and fairly discussed by the council. If Mr. 
Ivison has produced a design of great merit, structurally and 
wsthetically, it devolves, we think, upen the corporation to give it 
a fair trial, as they can do in any one of a hundred crowded and 
dangerous crossings. It is scarcely to the purpose for the corpora- 
tion to say that the public would not use the bridges, aud there- 
fore to deny them the means ef doing so. The public are not 
bound to use the foot pavements, but they of course prefer these 





, | to the danger and discomfort of the carriage-way, and we feel 


| certain that street bridges, of moderately easy ascent, would be 
| freely used by aged, infirm, and timid persons, and often, indeed, 
| by persons of both sexes, and all ages and conditions, who would 
| be only too glad to escape the dangers to which they are exposed— 
| even under the protection of the policeman—in erossing such 


Vartry water, brought from a distance of thirty miles, only 6°34 | crowded and perplexing thoroughfares as those at the Mansion- 


tens; Carton’s 
wells, 81°62 tons, 


pump water, from tae most used of the Dublin | house, at King-street, Cheapside, and many other localities that 
might be named. 
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RECENT LECTURES AT THE ROYAL 
INSTITUTION. 


Apri 16TH.—Coa Forests. 


Mr. W. Carrutuers, F.L.S., in a lecture entitled, ‘‘The 
Cryptogamic Forests of the Coal Period,” confined his attention to 
a minute technical botanical description of two trees found in coal 


forests, 
APRIL 20TH.—STELLAR ASTRONOMY. 

Professor Grant, F.R.S., in his third lecture upon the above 
subject, spoke principally of temporary stars. He narrated how, 
in 1572, Tycho Brahe discovered a new star in the co: tion 
Cassiopeia, which star for a time was brighter than Venus, could 
be seen with the naked eye at noonday, and was sometimes visible 
through thin clouds dense enough to obscure all other stars. It 
was visible for about four years altogether. Another remarkable 
star burst out in 1604, in the time of Kepler and Galileo, who 
made the phenomenon a subject of close and accurate observation. 
Among other temporary stars, thatseen in 1866, and spectroscopically 
examined by Mr. Huggins, was described by the lecturer. It came 
out in the constellation of the Northern Crown, and for some time 
was a conspicuous object in the heavens; in a few months it gradu- 
ally became invisible to the eye, and at the present time can only 
be seen by the most powerful telescope. This star is nota new one, 
for its appearance has been noted in former times. Stars which 
vary in brightness regularly and periodically are very numerous in 
the heavens, more than 100 having noted up to this time. Some 
few of these become quite invisible occasionally, Among the most 
interesting variable stars, Beta Lyre, Omicron Ceti, and Algol, 
may be mentioned; our own sun is a —T variable star. There 
are some stars irregularly variable; one of the most remarkable 
specimens is visible only in the southern regions of the earth. 


AprRiIt 22ND.—LIGHT. 

Professor Tyndall began this lecture by explaining the laws 
governing the passage of light through lenses of different forms, 
illustrated by a few simple experiments with double convex lenses 
and candles. To show spherical aberration, or the fact that the 
outside portions of lenses bring rays to one focus, whilst the centres 
of the same lenses bring the same rays to another focus, he threw 
an image of the charcoal points of the electric lamp upon a screen 
by means of a large plano-convex lens. A confused image was the 
result, because of the spherical aberration of the lens. By means 
of an opaque diaphragm with a hole in the centre, he then used 
only the centre of the lens, and obtained a sharp image. Another 
diaphragm was next used, which permitted the rays to pass only 
through the outside portions of the lens, and again a sharp image 
was produced, but its focus was much nearer the lamp than 

hen the central rays were employed. When the transparent 
substance of which 
lenses are madeisless 
dense than the trans- 
parent substance 
outside the lens, the 
properties of concave 
and convex lenses 
Ss are reversed. This 
was proved by the 
apparatus shown in 
Fig. 32, where A isa 
trough with parallel 
glass sides, and 
’ nearly fd with 
water. Bisa double concave lens of air, made by ceme: ting the 
two concave watch-glasses E, E, intoa metal mounting. this 
arrangement an image of the=candle D was brought to a focus 
upon the screen S. The arrangement may be regarded as two 

lano-convex lenses of water, employed to brixg the rays io a 
ocus, 
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BACK ELEVATION 


The lecturer then exhibited the dioptric apparatus from Trinity 
House, shown in Fig. 33. This cut shows the apparatus used 
at Dungenness with the electric light; it consists of a central bent 
lano-convex lens opposite the source of light, whilst above and 

low the level of the flame are bent prisms, which are so 

that the light falls upon them at the angle of total 
reflexion, and is then thrown off horizontally into da sa Most of 
the light thrown off by the flame is thus econo in a most 
efficient manner. In the dioptric apparatus used for revolving 
lights, the lenses and prisms are so curved that the light is sent 
out into space in horizontal spokes or shafts, so that as the 
lantern revolves et 5 ae The dark inter- 
vals, it will be noticed, are not the interposition of 
an opaque screen, but by the curves of glasses, so that 
the light falling upon the sides of the lantern is economised 
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dall also exhibited Wheatstone’s little photometer, shown 
. This photometer consists of one, two, three, or more 
shining = 
a > W. 
Fic. 34. are made to 
whirl round in 
a circle with 
t velocity, 
y means of 
multiplying 
gear, driven by 
a small handle. 
If a candle be 
placed near 
them, lines of 
light are seen, 
as each 
when still, re- 
flects a spot of 
light to the 
eye. Let a 
second source 
of light be now 
placed near the 
. photometer 
and the number of lines of light will be doubled, after which the 
ights can be adjusted at such a distance from the photometer that 
all the lines shall be equal in brilliancy. The relative distance of 
the lights will then denote their relative intensities. is is a 
more delicate instrument for the purpose than might be supposed ; 
but at present there is no such thing in the scientific world as a 
perfect photometer or actinometer. 

In the course of some remarks about the optics of the eye, Pro- 
fessor Tyndall said that the eye is not adjusted at the same 
time for equally distant horizontal and vertical objects. The 
distance of distinct vision is greater for horizontal lines than for 
vertical ones. Draw with ink two lines at right angles to each 
other, the one vertical, the other horizontal : see one of them dis- 
tinctly black and sharp, the other ye indistinct, as if drawn 
in lighter ink, Adjust the eye for this latter line, the former will 
then appear indistinct. This difference in the curvature of the 
eye in two directions may sometimes become so great as to render 
the application of cylindrical lenses necessary for its correction. 
With reference to the punctum cecum, he said that the spot where 
the optic nerve enters the eye, and from which it ramifies to form 
the network of the retina, is insensible to the action of light. An 
object whose ii falls upon that spot is not seen. The image of 
a clock-face, of a human head, of the moon, may be caused to fall 
upon this “blind spot,” and when this is the case the object is not 
visible. To illustrate this point, proceed thus :—Lay two white 
wafers on black paper, or two black ones A, B, Fig. 35, on white 

paper, with an interval of 3in. between them. Bring 

Fic. 35. the right eye, E, at a height of 10in. or llin. exactly 
« over the left-hand wafer, so that the line joining the 
~@ two eyes shall be — to the line joining the two 

wafers. Closing the left eye, K, and looking steadily 
with the right at the left-hand wafer, the right-hand 
one ceases to be visible. In this position the image 
falls upon the “blind spot” of the right eye. If the 
eye be turned in the least degree to the right or left, 
or if the distance between it and the paper be aug- 
mented or diminished, the wafer is immediately seen. 
Preserving these proportions as to size and distance, 
objects of far greater dimensions than the wafer may 
have their images thrown upon the blind spot, and be 
obliterated. 
The eye is by no means a perfect optical instrument. 
It suffers from spherical aberration ; a scattered lumi- 
nosity, more or less strong, always surrounding the defined images of 
luminous objects u e retina. By this luminosity the image of 
the object is sensibly increased in size; but with ordinary illumina- 
tion the scattered light is too feeble to be noticed. When, however, 
bodies are intensely illuminated, more ially when the bodies 
are small, so that a slight extension of their images upon the retina 
becomes noticeable, such bodies appear larger than they really are. 
Thus, a platinum-wire raised to whiteness by a voltaic current has 
its apparent diameter enormously increased. Thus also the crescent 
moon seems to belong to a larger sphere than the dimmer mass of 
the satellite which it partially clas Thus also, at considerable 
distances, the parallel flashes sent from a number of separate lamps 
and reflectors in a — encroach upon each other, and blend 
together to a single . The white-hot icles of carbon in a 
flame describe lines of light, because of their rapid upward motion. 
These lines are widened to the eye, and thus a far greater apparent 
solidity is imparted to the flame than in reality belongs to it. 
This augmentation of the true size of the optical image is called 
trradiation. 
Almost all eyes have bodies more or less opaque distributed in 
their humours in the shape of black dots, lines, and rings, which 
may be brought out more distinctly by looking at the sky through 
a pinhole inacard. The veins and arteries of the retina itself 
may be seen by throwing much light from the sun or electric light 
upon the white of the eye in a dark room, by means of a small 
lens, taking care not to let the raysenterthe pupil. Then, as theeye 
into the darkness beyond, an image of the veins, spread out 
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much as ible. The workmanship of the moun and 
truction WT hens polyzonal lenses ona prisms is oie 








Apri 23RD, - SPIRIT-RAPPING. 

Mr. E. B. Tylor gave a Friday evening lecture at the Royal 
Institution, entitled ‘‘The Survival of Savage Thought in Modern 
Civilisation.” He said that he intended to s rincipally of the 
ethnography of modern ‘* Spiritualism,” which he considered to 
be a survival of ideas prevalent in early savage times. According 
to the spiritualists man is su to possess an ethereal spirit 
body, not altogether imm: which spirit, under certain con- 
ditions, can slip in and out of the material body which it moves 
and governs; in fact, a can slip the mate- 
rial body on and off very much like a coat. While absent from it 
he sees and converses with spirits in another world, or, in plain 
English, the man sometimes goes mad and sees visions, In the 
primitive philosophy of the South Sea Islander, and of many 
savage races, the same phenomena have been ascribed to the influ- 
ence of spirits. People usually speak in terms of strong condem- 
nation of the religion of savages; but he did not wish to do so 
himself, because their religious ideas are a part of their highest and 
most advanced knowledge. The present great spiritualistic 
movement is due to the teachings of many men, but the first and 
chief of them, in his opinion, was Swedenborg, who asserted that 
he in reality, and not in imagination, sometimes left his body and 
in his spirit form visited and held converse both with the living 
and the dead, for the souls of the living have been seen under these 
conditions. The South Sea Islanders, Finns, and other primitive 
races, have held the same ideas, and most people have heard of the 

+, French novelist who has a sacred chair in his library which, 
e says, is often occupied by the spirits of the dead who come to 
see him; this chair has a chain across the front of it to keep out 
mortal intruders. After speaking of the wraiths and second-sight 
of Scotland, the lecturer said that where superstitious ideas are 
prevalent professional conjurors always arise, especially amon, 
savages—take the Greenland sorcerers for instance. A Greenlan 
sorcerer will permit himself to be bound by one of his pupils, then 
all the lamps in the hut must be put out, the daylight must be 
carefully excluded that nobody may see his spirits, or that he may 
be enabled to play tricks, and when the light is re-admitted he is 
unbound and tells what the spirits have said. The same practice 
is known in Siberia, and he (Mr. Tylor) remembered that the first 
account of a spiritualistic séance which he ever read was during his 
stay in New York, thirteen years ago, telling him how two 
mediums were untied in a dark cabinet—in fact they were the 
Davenport Brothers. 

As regards the levitation of mediums, or ‘‘ rising in the air,” this 
phenomenon, he said, is common in Buddhist records, which tell 
not only how men rose in the air, but how they stopped the sun. 
Also, in the lives of the early Christian s2ints, there are swarms of 
instances of rising in the air; and un archbishop, who was 
intruded upon when halfway between floor and cciling, com- 
plained very much that he was once interrupted in this 
pleasant exercise by the entrance of one of the laity. The 
mantle of this archbishop has evidently descended upon Mr. Home. 
Rapping spirits have long been known among the Germans, and 
the Welsh miners hold a belief in ‘‘ knockers” in the shape of 
benevolent spirits. Throughout the middle ages a method of ob- 
taining messages by means of raps was known, and in these 
modern times the fact is the same, with the noticeable feature 
that the communications are usually of the same mental level as 
the intelligence of the medium, so that intelligent spiritualists are 
very often ashamed of the messages received. The method of 
obtaining communications in writing has long been known to the 
Chinese, who employ a table covered with sand and a wooden 
pointer held by two persons to make the marks. The planchette, 
an instrument now commonly made and sold in London for 12s. 6d., 
is used in England, with a pencil, for the same purpose. Perhaps 
he ought to apologise to his hearers for saying so much on the 
subject, considering that he had never been to see any of the 
alleged phenomena of the spiritualists for himself; but the fact is, 
that last autumn he arranged to go with a medium to meet the 
Demon of Socrates, but in consequence of the hanging back of the 
medium he never came to close quarters with the Demon, andsolost 
his séanee. He did not assert that the alleged phenomena of 
spiritualism were not facts; for aught he knew brain-waves and 
other obscure psychological phenomena may be prevalent, but the 
spiritualistic interpretation that these things are caused by spirits 
belongs to savages. Savages understand and admit the phenomena; 
in fact the modern medium is a medicine man in a dress coat. 
Supposing the phenomena of spiritualism to be true, it would take 
nothing from his argument; it would only show that savages were 
right, and that “‘ we,” in these advanced scientific days, are wrong. 
He closed by raising the question whether modern games of chance 
are not survivals of ient serious divination; and by speaking of 
the continuity of religions. He said that the modern custom of 
worshipping with the face to the east is of savage origin; some 
sup) that churches face the east because that is the direction 
of Jerusalem, but the churches on the other side of Jerusalem all 
point pertinaciously to the east. 

This lecture was moderately well attended, and Professors 
Tyndall, Huxley, and Sir John Lubbock were among the listeners. 


APRIL 24TH. —THE ORIGIN OF LAND SURFACES. 

Mr. Archibald Geikie, F.R.S., in this his third and closing 
lecture upon the above subject, spoke cee pad of the long-con- 
tinued denuding action of water as the chief cause of the physical 
features of our present scenery in Britain, even in the rugged 
mountainous regions of Ireland, Wales, and Scotland. Supposing 
water to fall for = upon a high smooth undulating country, it 
must in time cut deep valleys in all directions. 
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THE drawing in Fig. 1, a longitudinal section, and Fig. 2, an end 
view, of this furnace, shows a cylindrical boiler with one fiue, but 
the furnace is applicable to boilers of every description, and to other 
purposes. The furnace consists of a hopper a; the depth of feed 
is regulated by the door }, placed between the hopper a and the 
fire-brick arch c. Under the hopper a is the dead plate d, con- 
nected to the grates e and f, the inner end of which overlaps the 
grate g, which in like manner overlaps the grate h; and these 
en are moved slowly to and fro by a strap passing around the 

iving pulleys i and the mechanism shown, or in any other con- | 
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venient manner. The grate h overlaps the stationary grate j, 
beyond which is the water pocket k. The object of this water 
pocket is to protect the bearers of the grate:, which would otherwise 
soon be burnt. ‘The bridge / is placed a certain distance from the 
water pocket k, under which is a door to close the space under the 
grates; but this door can be opened occasionally to draw out the 
clinkers and cinders which accumulate in the bottom of the flue 
between the water pocket k and the bridge/. The speed at which 
the grates move must be varied to suit the coal and the steam to 
be generated; but in all cases, as the coal is gradually brought 
forward, it is evident that the inflammable gases evolved by the 


fresh coal must pass over the entire surface of incandescent coal, 
and, consequently, be ignited before they leave the flue, thereby 
consuming the fuel in the most advantageous manner and entirely 
preventing smoke. 

The furnace at Robinwood Mill is found to generate steam 
very freely, and is giving the utmost satisfaction. The labour 
of firing is greatly reduced, as the fireman has little else to do 
but to keep the hopper well supplied with coal, and the smoke is 
entirely consumed. An improvement has been recently effected 
by removing the fixed bars i and bringing the water pocket ‘ 
up to the last moving bar h. 
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ON TELESCOPE BRIDGES. 
By G. W. Hemans, Mem. or Counctt, Inst. C.E. 


THE necessity of making provision for the passage of 
vessels through railway bridges is always a very irksome 
duty to the engineer, the more so as in a great number of 
cases this duty has been imposed on account of imaginary 
claims made by proprietors of property adjoining rivers or 
estuaries crossed by lines of railway, the waters of which 
are either noviguhio or deemed capable of being rendered 
so at a future period. 

Many railway companies have, therefore, been compelled 
to erect opening bridges at a large outlay of capital, and 
many of these bridges have never been opened from the 
date of erection up to this day. It may be deemed unfair 
to throw blame on the Admiralty or other conservators of 
navigation for a Seen against all contingen- 
cies; but then it must be considered that the safety of the 
millions of people who travel on railways must take prece- 
dence in the minds of conservators over all less important 
considerations, such as cost and trouble. 

A railway bridge which is liable to be frequently opened 
for the pangs of vessels cannot be as safe as a fixed 
bridge, notwithstanding any amount of ingenuity applied 
to its construction, and to the signals to be used for its pro- 
tection. A very serious uccident is known to have occurred 
in America through the neglect of the railway servants to 
close an opening bridge in proper time to it the train 
then due to run across, Indeed, I recollect some such 
accident in this country. 

Fortunately, however, for the public, there are few such 





MR, G. W. HEMANS, M.LC.E., ENGINEER, 





Tn 









DETAILS OF DRUM AND CEARING 9) i 
i HM 


10 















=== > 
SSS SSS 


bridges on the great leading lines within the “express 
train runs.” One opening bridge, over the river Clwyd, on 
the Chester and Holyhead line, was a source of constant 


trouble and apprehension to the company and their officers, 
but thanks to the perseverance of the latter the opening 
bridge is now replaced by a fixed structure, the directors 
having sanctioned the payment of a large sum to purchase 
the navigation interests on the river. 

Many plans have been devised by engineers for the con- | 
struction of opening bridges; most of these plans, and those | 
principally of the greatest magnitude, are based on the | 
principle of the turntable, but others have been erected on | 
the hinged ruler principle. Some bridges have been 
pele ym lift bodily in a horizontal position by hydraulic | 
power, until they are sufficiently high to slide back over the | 
permanent way on the abutments. Good specimens of | 
such bridges may be seen erected at the railway entrance 
to the docks at the busy port of Swansea. Above and on page | 
326 will be foundillustrated thedrawingsof an opening bridge | 
erected by me for the Tewkesbury and Malvern Railway | 
Company. The bridge is placed at the point where the | 
line crosses the Severn; I give it merely as an example of | 
one of the many varieties of opening bridges that have 
been adopted. 1 cannot, however, recommend the plan 
where a doubie line of rail has to be carried across a river, 
but in the case of a single line it works well. I have 
erected such a bridge over the river Shannon in Ireland, | 
where a single line of rail only was used, and the results 
attained in that case fully justify my opinion that such a, 
structure is quite manageable. ere the turntable | 
bridge connst be 
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before,“with a single line of rail, then nothing in the way 
of an opening bridge can be more desirable. The construc- 
tion of the bridge illustrated has been patented by 
Messrs. Turner, of Hammersmith Works, Dublin, who 
submitted the design in the first instance to me, and I had 
the details carefully worked out, so that the system has had 
a fair trial at my hands. 

The principle is to diminish the amount of motion 
required in the opening part of the bridge, by drawing it 
back instead of. turning it around, thus saving the space, 
and also the cost of the machinery of a turntable bridge. 
By this means the end of the bridge moves through a space 
measured by the radius instead of by the quadrant of a circle, 
The rails of the permanent way behind the opening bridge, 
and for a length corresponding to the span of the opening, 
are carried over girders hinged along the base. These 
girders are folded flat by a simple contrivance, thus Jeaving 
the space above them free for the opening part to be rolled 
over them by a rack and pinion motion. 

Fig. 1 shows the elevation; Fig. 2, the plan of the bridge; 
Figs. 3 and 3a show the mode in which the folding rails 
are attached to the machinery, or endless screws, by which 
they are raised or depressed; Fig. 4 shows the motion by 
which the bridge is rolled back; and Fig. 5 the bevelled 
end and rollers, which secure for the bridge a firm bed 
when the structure is closed. A,B are the elevation 
and plan, showing the folding part of the bridge; B,C the 
moving or rolling part, which travels along rollers placed 
on the top of the intermediate pier. 

When only two rails or girders are to be folded over for 


used from want of space, and, as I said | a single way bridge, it is comparatively easy to bring them 
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true and fair again to the straight lines. Further, it is not 
difficult to hold the girders safely in their position by 
using strong wrought iron keys, so that a good and suffi- 
cient joint is made for the train to pass from the line to 
the bridge, and vice versé. This last operation,was found 
to. be extremely difficult in the case of Hi at this kind, 


es 
tio lines of perthiitieit w: 8 be jointed: — 
wits ed oti Pise 328 Ma Aa it A tis baverh 
Bridge that it does tot require mich desetiption at my 
hands. The bridge is built of cylinders, sunk by ititernal 
excavation in the wstial manner, and. these cylinders were 
then filled with concrete, formed of hydraulic lime and 
ballast, The casings of the cyliiders are lin. in thickness. 

The contractors for the erection of the Severn Bridge, 
above desetibed, were the Messra, Kennard, of Cramlin, 
atic, a8 a ploce Of wobkiniatiahtp, £ ait Kappy td Bay does 


the firm itch credit: 
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THE SCHINZ BLAST FURNACE. 
No. I 


Tue chief and yeted queatioh in the metallurgy of iron has 
lately been investigate’ and poridered ofer by ote of the scietitific 
atithorities on the Uurititent, Here 0. Sebitiig, Whio has published af 
aecount of his experitnents concerning principally the heat and the 
reduction of materials in blast furnaces, and has venttired to 
recommend a new systeni of treating the ores, based upon the 
result of his researches. It is an acknowledged fact that oxide 
of iron is easily reduced if a current of hydrogen be passed over 
it at red heat. A current of carbonic oxide would be equally 
serviceable, and to the efficacy of this agent the inventor and 
patentee has directed special attention. By partial elimination of 
nitrogen, through the means of an artiticial supply of carbonic 
oxide, he endeavours to show that extensive improvements in 
the production of iron can be effected. We will put before our 
readers his arguments and the application to the kind of blast 
furnace the use of which he advocates. 

If a volume of carbonic acid is passed over coal or any other 
substance containing carbon at a red heat, half the volume of 
carbon is taken up, and instead of carbonic acid we obtain two 
volumes of carbonic oxide. Burning these in the presence of 
atmospheric air we obtain two volumes of carbonic acid, and 
with them 3°771 volumes of nitrogen set free. These products 
brought again in contact with hot coal form four volumes of 
carbonic oxide, together with 3°771 volumes of nitrogen. Now it 
is evideht from these data, since the number of volumes of car- 
bonic oxide is doubled, while that of nitrogen remains unchanged, 
that the former is increased from 34°65 per cent. to 51°47 per 
cent. 

Regarding the question of proportionate expense in producing 
carbonic oxide artificially, as we may call it, Herr Schinz speaks 
with much confidence, and after a short sketch of his investiga- 
tions with regard to the theory of blast furnaces, we will give 
his proposals and the plan upon which he means to work. 

His theories and experiments, resulting in a considerable and in- 
teresting amount of carefully ¢ompiled tables, open a vast field 
of argument, which must tend to advance the embryo of a 
science so universally important and yet treated in so stepfatherly 
a manner. 

By the process of burning we understand the chemical combi- 
nation of the oxygen in the ait with the carbon and the hydrogen 
contained in the fuel. The products, thé évolved heat and its 
intensity, are not always the same; they change tihder cireuim- 
stances which we have to cofisider. The influences at work are, 
the number of the points of contact which the fel offers to a 
given volume of air it a unit of time, the height of temperature 
in the hearth, the purity and dryness of the air, and the pressure, 
The heat produced is 8006 thermal iinits, if it Ae nic nit 
formed, per unit (weight) of éarbon, and 2400 thermal white if 
this carbon burns to earbonie oxide, 

The free hydrogen in the fil at a sufficiently high tempera- 
ture forms always water evolving 34000 thermal units per unit 
(weight). Itis to be observed that if the temperature be too 
low carburetted hydrogen is produced instead, The intensity of 
the heat depends upon the admixture of bodies which take no 
part in the combustion, such as nitrogen and steam; secondly, 
upon the quantity of the actually developed heat; and, lastly, 
upon the pressure to which the products are subjected. With 
regard to the points of contact the author considers thé recent 
American method of blowing the fuel into the furnace ah extreme 
and expensive meastire, and recommends instead of it the con- 
version of fuel into operative gases. The difficulty with the 
former process of finding the proper amount of ait requisite for 
the combustion might, according to his method, be easily over- 
come. Experiments made with pieces of fuel cut to certatn 
dimensions resulted in showing: (1), that a perfect combustion 
depends upon the contact surface in proportion to the rapidity 
of the blast; (2), that per square metre that velocity ought to be 
0°39 metres; (3), that at a decreased velocity combustible gases 
will appear in the products; (4), that at avelocity of 0°39* metres 
nearly all the carbon is turned into carbonic oxide. The pores 
of the various kinds of fuel, and the points of attack which they 
offer, have not been numerically considered in the above. Cer- 
tain modifications, consequently, will be necessary where charcoal, 
anthracite, or pit coal is used instead of coke. Charcoal is the 
most porous of the four; anthracite, which, when experimented 
upon, allows considerably more air to waste, thereby proves to be 
the denser material. 

At a temperature of 500 deg., the surface of contact must be 
very large to bring one-third of the carbon to carbonic oxide, while 
the reduction and formation of carbonic acid at a high temperature 
require hardly any contact surface at all, the reasons for which 
circumstance will be shown further down. According to 
analysis in a trial on 10°47 square metres with one cube metre of 
air, the amount of carbonic acid was 7—12 per cent. on 
21—18 per cent. of carbonic oxide. Although the air contained 
in the fuel itself had some influence on the experiments, yet it 
may be accepted with a fair amount of probability that in blast 
furnaces on one cubic metre of air per second one square metre 
of contact surface is required for the formation of carbonic acid, 
and twelve square metres for the reduction. 

Where the horizontal section of the hearth and the height of 
the layer of fuel above the grate are known, the calculation of 
the contact surface is an easy task when the pieces are of equal 
size. 

The 
same surface, 





8 between the pieces of fuel is, for one and the 

always the same, be the pieces large or small. 
For 8 = (l—n’?) @ x 

(n® expresses the number of pieces to a cube metre, d the 

diameter of each piece, and / the side of the cube metre.) 


* This figure is given 0°09 in the documents before us, which evidently is 
a misprint, 





If‘d f. i. be thirty millimetres, we find, according to the 
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formula n° = (5)’ 


1000\3 re 
3=— col. ae 
n ( 30 ) 37038 pieces 


and 
1\2 
nt = (;) = 1111 
Consequently thé between the pieces 
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The influence of thé season upon the process is evident from 
the following data :— 

One eutbic metre of atmospheric air con when sdturated 
with Tepote At 0 deg. Cent. temperature, 0:0052 kilos. vapour; 
at 5 deg; 0°0072; at 10 deg. 00095; at 15 deg; 0:0128 ; at 
20 deg., 0°0168; at 95 deg, 0°0220; at 80 deg; 00285; at 
85 deg., 0°0870 kilog. vapour. “ 

This table shiows that the ariount of humidity in the air 
increases with the temperature. It is also experienced that, in 
the winter time, the fel can carry more than in the summer time 
which herein must find its explanation. Nor is this circumstance 


a ir | i Ofi6, since we shall be able to demonstrate that nearly 
by th of oth 


| = 0°2146 square metres. 


a heat may thus be absorbed 

the hydrogen liberated from the oxygen of the water. 
uppose 0°037 kilos. of the latter to be contained in the cube 
metre of the blast—not an unlikely thing to occur where the 
blast and steam engines are in the same room—ahd suppose 
1000 kilos. of coke, containing 75 per cent. of carbon, to be con- 


sumed in the furnace then, tha = 0°208333 kilos. of carbon 


will be burnt. They require 0°27777 of oxygen corresponding 
to 0°96112 Kilos. or 0°70682 cube metres of atmospheric air for 
their combustion. At 0°037 kilos. per cube metre, as mentioned 
above, there would be 0°02615 kilos. of steam contained in that 
amount of air. Hence we have 00029055 kilos. of hydrogen, 
which, during the generation of carbonic oxide, absorb 
0.0029055 x 34000 = 98°789 thermal units, while the 
0.208333 of carbon burnt to carbonic oxide give but 
0.208333 x 2400 = 499°99 thermal units. Consequently. 
instead of 0°48611 kilos. of carbonic oxide and 0°68335 kilos. 
of nitrogen, whose specific heat is 0°120510 X 0°166740 = 
0°28725 we have 0°48611 kilos. of carbonic oxide, 0°0029 kilos, 
of hydrogen, and 0°60683 kilos. of nitrogen whose specific heat 
is 0120510 + 0°009892 + 0°148060 = 0°278462 from which 





we calculate the temperature with a dry blast to be 49090 _ 
0°28725 

. - 401°2 
= 17 " BF tee aS 3 
1740 degs., and with a humid one only 0978403 441 deg. 


Another important feature is presented by the influence of the 
blast itself. The temperature of the products of combustion 
depends upon the volume, since the generated heat is distributed 
around ; if these products are compressed the temperature must 
necessarily increase, and bring about a more rapid consumption 
of carbon, and hence a quicker descent. The effect of this is a 
direct reduction of the oxides, silica, &c., in the ores by solid carbon. 
In niost instances, however, theamountof pressure cannot beregu- 
lated or even ascertained, since it depends to a great extent upon 
the resistance of the smelting pile. A strong blast bringing 
about a quicker descent is injurious to the quality of the metal, 
for two distinét reasons. In the first instance, the gases gene- 
rated for the reduction of the ores are breaking their way 
throtigh wide channels without permeating the mass in minute 
wiftdings. Thé smelting at the base creates a hollow, into which 
the unreduced ores fall in a mass, thereby retarding the functions 
of the furnace, Even if the quantity be too small to effect a 
serious disaster, yet by the smelting of the ores in the hearth 
there is left but little chanee for the reduction; but whatever 
of direct reduction may take place is hot a desirable occurrence, 
sitice heat is thereby absorbed to such 4h extent that, without 
poets, assistance, stagnation is fiot ai itmprobable thing to ensue. 


y, tle crude iron itself may begin to burn, which will 
increase the temperature considerably in the whole of the internal 
cavity of the furnace, 1276 thermal units per kilo. being freed. 
The datiger in this instance is not so much the want of means 
for mending the defect as the tendency to do too much by re- 
sorting to extreme measures, which, while curing the one, bring 
about another and a new disturbance. 

A consideration of the quantity and intensity of heat will 
bring us back to the main point of the invention. 
One kilo. of carbon requires for its combustion to carbonic acid 


(6: 1= 16: 2). ate 
2°666 kilos, 143038 18654 

cube mettes of oxygen, with which we find (according to 
1:8645 : 20°96 = 70°04 : x) 7°0309 cubic metres = 8°8347 kilos. 
of nitrogef, provided that, as usually, air is used for the blast. 
One kilo. Of carbon burned to carbonic acid evolves 8000 thermal 
units. The products of combustion consist of : 1 carbon + 2°66, 
oxygen = 3°66 kilos. of carbonic acid and 12°365 kilos. of 
nitrogen. Now, the specific heat of these products is : carbonic 
acid, 8°6 x 0°2164 = 0°79344; nitrogen, 8°8347 x 0-2440 = 
2°1557; together = 2°94914. ; 

Dividing this specific heat into the produced heat, we obtain 


the temperature generated by the combustion, viz., - $91914 > 


2712-7 deg. Cent., which also expresses the intensity of the fire. 
If pure oxygen were used instead of air, the quantity evolved 

would remain the same, but the intensity would increase, since 

no’ more nitrogen would encumber the volume of the gases. 


The intensity would be 8°09 _ _ 10082°8 deg. Cent., or nearly 


0°79344 
four times as great. The use of pure 0 however, is at 
present out of the question on account of the expense involved; 
and hence we must put aside the idea of getting rid of nitrogen 
altogether; but we might eliminate partof it, and this the patentee 
means to effect by burning pure carbonic oxide in air, and con- 
duvting the products thereby gained over solid carbon, where 
they are reduced again to carbonic oxide, which then is re-burned. 
Now 0°5 kilos. of carbon correspond to 1°1666 kilos. of carbonic 
oxide, for the combustion of which we require 0°6666 kilos. of 
oxygen; they being obtained from the atmosphere, introduce 
22087 of nitrogen. The thus formed 1°3333 kilos. of 
carbonic acid give, by taking up 0°5 kilos. of carbon, 2°3333 kilos. 


of carbonic oxide, which require 1:33 kilos. cf oxygen and 4°4174 | 





By performing the same 


reduce carbonic acid to carbonic oxide. 
5599'9 


tion as above, we find a = 
opera’ e, we find a temperature of only sji00 = 


2323 deg. Cent. That is less than we obtained by a direct 
combustion, ‘which showed 2712 deg. Cent. If, however—and 
here we touch upon another point—we pre-heat the carbonic 
oxide and all the requisite air to we add thereby 1169 


thermal units, and, sams ly, SUED 109 — 2808 deg. 


Cent. ; 

Now, the s ‘of 96 deg. seeths to higlly forth the 
trouble which erations must cause. jére AS Cases— 
for instance, the iieltitig of steel—where stich 4 atirplis 


. Ste of 
consequence, tot dfily of account of the inc teimperaturs 
but also on account of the circumstance that the volumes e 
products of combustion at the respective temperattres in 
a proportion of 97°8 : 80-6, and that hetice, under eqiial ciretim- 
stances, dn acceleration cati be im to the products of cotn- 
bustion exégeding the ordinary. one by otié-fifth. Beside’, it has 
to be considered that the relative proportion between oe 
and carbonic oxide is of importance to the process of reduction 
in blast furnaces. Wheh two substances unite chemioally, heat 
is liberated, but the quantity of this heat depénds upon the pro- 
portion in which they unite, as well as their nature, A unit 
(weight) of catben evolves 2400 thermal units if it burtis to car- 
bonic oxide; but if it burns to carbonic acid, the quantity 
generated is 8000 thermal units. Caustic lime, slaked to a 
hydrate, when subjected to a rapid stream of carbonic acid under 
water so as to saturate the hydrate with carbonic acid, offers a 
ready opportunity for ascertaining the combination heat between 
lime and carbonic acid, which the author found to be 1971 
thermal units to the unit (weight) of lime. 

In blast furnaces, there are five cases in which this particular 
heat has to be considered—(1) at the combustion of carbon to 
carbonic acid ; (2) at the reduction of carbonic acid to carbonic 
oxide ; (3) at the decomposition of water which is contained in 
the blast ; (4) at the decomposition of carbonate of lime ; (5) 
at the reduction of oxide of iron by coal. ; 

In the first instance the value is positive, that is, the coal 
burnt evolves for each unit (weight) 8000 thermal units ; in the 
three other cases the values are negative, that is, we have no 
more to calculate how much heat is produced, but how much is 
absorbed. In the second instance, the carbonic acid changing 
into carbonic oxide takes up as.much carbon as it contains 
already ; this added carbon needs 2400 thermal units for its 
evaporation, and the original 8000 thermal units are thereby 
decreased to 5600 thermal units. The blast is never free from 
steam, each unit (weight) of which, being decomposed when 
coming in contact with the heated coal, must bring as much heat 
to absorption as the 0°111 of hydrogen, which produced it, 
would have given by combustion; that is 34000 x0,1111 = 3778 
thermal units. The separation of 056 of lime from 
0°44 of carbonie acid (Ad. 4), produces an absorption of 
0°56 x 197-1 = 110°376 thermal units per unit (weight) of 
carbonate of litme==251 per unit of carbonic acid; (Ad. 5), if im- 
perfectly reduced ores get into a temperature where the peroxide 
of iron joins the scori#, forming a kind of paste, the pieces of 
coal will be surrounded by that paste, and hence a direct reduc- 
tion by solid carbon take place. One unit of peroxide of iron 
contains 0°2222 of oxygen, hence 0°387639 units of carbonic 
oxide are formed, and they contain 0°166131 of carbon, which 
bring 0°166131 x 2400 = 398-7 thermal units to absorption. 
This last instance is one which is of great import, although it has 
hitherto been but hinted at by Ebelman. The decomposition of 
chemical substances at high temperatures, although known of 
old, has, by the recent researches of St. Claire Deville, 
received an explanation. All compound bodies will separate if 
we can restore the latent heat to each element, and at the same 
time separate the molecules or atoms beyond their powers of 
cohesion. Deville has shown that water, as well as carbonic 
oxide and acid, can be thus separated into its elements. The 
reason why success did not attend former trials lay in the way 
in which those elements were treated after their separation. If 
allowed to cool gradually their affinity returns, and there is no 
more chance for analysis; but, suddenly cooled, carbon, hydrogen, 
and oxygen will each separately appear. Especial interest 
attaches to the compositions of carbon with hydrogen, and the 
experiments of Cailletet prove that in the hearth carbon and 
oxygen are principally to be found separate. These trials, the 
particulars of which we must here omit, explain completely 
the influence of the temperature at a reduction of carbonic acid 
to carboni¢ oxide, for besides the absorption of latent or combi- 
nation heat of carbonic oxide, which must necessarily take place, 
the otherwise requisite surface of contact must, as we have pre- 
viously found, become equal to zero if the temperature be 
sufficiently high to vaporise the carbon. Now we have to con- 
sider the almost universally accepted opinion of practical men, 
viz., that the working of a blast furnace is the more profitable 
the higher the temperature in the hearth, which Herr Schinz 
is not inclined to endorse. There are certain points which 
seem decidedly in favour of the established theory. At a 
sufficiently high temperature it might happen that carbon would 
vaporise in a larger proportion than would correspond with the 
carbonic oxidé, and in that case there would be a larger quantity 
of carbon for the reduction of the ores. Moreover, according to 
Ebelman, there is always a surplus of carbon in the gases which 
could not have been generated by their combustion with air. 
The circumstance, also, that this surplus is accompanied by a cor- 
responding surplus of oxygen, which cannot have belonged to the 
air originally, would not appear contrary to the opinion that this 
oxygen is derived from the reduction of the oxide of iron in the 
ores, and which passed off as soon as carbon came in contact 
with them. The wonderful, yet hitherto unexplained, effect of 
the hot blast might likewise be looked upon as favourable to the 
vaporisation of carbon. But, plausible as such a supposition of 
a surplus of gaseous carbon may appear, Herr Schinz rejects it on 
the following grounds :— 

(1) If all means for increasing the temperature in the furnace 
be employed, such as pressure and heat of blast, dry air, &., yet 
immediately above the point where this high temperature is 
generated by formation of carbonic acid, by reduction of the 
same, or, if you will, by the vaporisation; of carbon, there is so 
much heat absorbed that the temperature sinks nearly to one- 
half of the original one, so that the last gained temperature is 
but a trifle above that which would be obtained without the 
application of any heating media whatever. Hence it is incre- 
dible that carbon shovld remain vaporised in great quantities, 


kilos. of nitrogen, the products at last containing 8°6666 kilos. of | atid hence the effect of these media is reduced to a diminution of 


earbonic acid, 6°6261 kilos. of nitrogen, 
is 3°6666 x 0°2164 = 0°79844, and 6°6261 x 0°2440 = 1°61680; 
together, 241044, ae 

But if the originally burnt 1°1666 kilos. of carbonic oxide are 
cold, the heat produced is only that which corresponds to the 
lastly-obtained carbohi¢ oxide, visy 28333 kilos. x 2400 = 
5599°9 thermal units, for the heat ted by the combustion 
of 1°1666 kilos. of carbonic oxide is all used again, in order to 


In the first case the 
is in ) 


whose specific heat | the zotie or the space in which the formation of carhonic acid 


and the reduction thereof, or the vaporising of carbon takes 
place, whereby indeed the active space above the boshes is some- 
what, but not greatly, increased. 

(2) The pre-heating of the blast may be employed as a means 
either for the saving of fuel or for the quickening of the process. 
temperature is not increased, and the saving 
to the quantity of heat givéh to the blast by 





May 7, 1869. 


THE ENGINEER. 


825 


+. 








pre- . But if hot blast is used without decreasing the 
amount of fuel in proportion, the temperature then will be ele- 
vated, not only in the hearth, but also in the whole of the 
internal cavity of the furnace. The consequence is that the ores 
get faster into a region the temperature of which is sufficient to 
bring about the paste-like mixture of scoriac material and some 
peroxide of iron. The reduction of the latter can, after that, no 
more be effected, either by carbon vapours or by carbonic oxide, 
solja :arbon enveloped in the descending paste being the only 
available agent. 

(3) The reduction of the ore by the means of solid carbon 
must be regarded as an explanation of the effect of the incrgased 
temperature, which is by far more consistent with facts, and 
which ‘thereby overturns the opinion of a vaporisation of the 
carbon beyond the proportion existing in the carbonic oxide. 
With regard to the cementing process, there is something to be 
said which hitherto has not found an explanation. If, as the 

_last experiments of Cailletet show, at a temperature of 581°8 deg., 
2°905 per cent. carbon, as a gas, can exist free in the products of 
combustion, it is evident that the iron in the cementing furnace 
is continually exposed to an atmosphere containing quantities of 
carbon in a state favourable to a combination with the metal. 


LETTERS TO THE EDIPOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





MR. WILSON’S SUGAR MILL. 

Sim,—Being much interested in any machinery connected with 
the manufacture of sugar, 1am always on the look out for im- 
provements in that branch of engineering. 

The appearance of a design of a sugar mill and engine in your 
issue of the 9th April raised my hopes of finding a deal worth 
taking note of, but I regret to say I was disappointed. 

Observing that Messrs. Robey and Co., of Lincoln, were the 
makers—standing high as they do in their own peculiar line—it was 
only to be expected that (of its class) the engine would be a good 
specimen of design, but at the same time it was possible that they 
might fall short in-the design of the mill, it being not exactly 
their specialité. 

This week, however, Mr. J. C. Wilson comes to their rescue, and 
at once relieves them of the responsibility of the design of the 
mill and gearing. 

Would Mr, Wilson kindly jnform your readers, myself included 
—-(Ist), what are the benefits of triple gearing and a quick running 
engine, in the case of a sugar-mill? (2nd), what is the benefit of 
having the mill and engine on one base plate? (3rd), how does Mr. 
Wilson intend to manage when the mill chokes with cane? (4th), 
is the quality of cane which this mill is designed to crush of a 
softer variety than is usually met with, for judging by the solidity 
of the cane, by no means the hardest variety, and the power of the 
machines required to crush it in our part of the West Indies, I 
certainly would prefer backing the cane against mill in the tussle 
that must ensue between them ere the cane gives up its juice. 

As Mr. Wilson comes forward claiming, or at least allowing, 
your readers toinfer the existence of improvements, it is only fair 
and, perhaps, in his own interest, if he willinform us where in this 
design do the improvements lie. 

I hope Mr. Wilson will kindly answer these few queries. 

— DEMERARA. 
PUMPING ENGINES, 

Sir,—A correspondent “J.,” in your impression of 16th inst., 

asks a very simple question in hydr 


“*J.’s” question as to velocity of pump rods, gives a formula 
which, worked out to a velocity of half the piston speed (i.¢., a lift 
of one-fourth piston speed), would give a working barrel of 2lin. 
diameter. 2. “ %. N.” assumes the velocity given above, and 
advises a working barrel 18in. diameter. 3. ‘*Consulting Engi- 
neer,” assuming the same velocity, advises a 6in. working barrel. 
4. W. Horseley, jun., advising a velocity of pump rods of one- 
third piston speed, would put ina 10in. working barrel. Increasing 


other three, we have 

8 02 ae P 

2 ox = 8 12in. working barrel. 
120 

counsel ‘‘ J.” must be greatly puzzled, unless you kindly step in and 

decide the question. I arrive at the result as follows :—Hoiler 

pressure 351b., cut off at half stroke, gives a mean load on the 

piston 29°51b.; area of piston, 254°46in.; loss by friction, 40 per 

cent, Then 29° X 25446 X 6 = 4504 available load on piston. 
é ; : - 

Then 240 (velocity of piston) x 4504 _ i g9161b, weight of water 

60 (velocity of lift) — 


With such variety of 


: 18016 _ 5 288 X °7854 o 
= 288ft. $ = . 
sustained 62°5 88ft. cube; 150ft. height of lift 1‘507ft 
diameter of working barrel. R. R. N. 





April 24th, 1869. 
SPATHOSE ORES. 

Srr,—Much has been said and written of late upon the foreign 
competition with us in the iron trade, and fears have been 
expressed that our continental friends will outrival us, Many are 
of opinion that the Continent is far in advance of us in scientific 
and practical knowledge, and that they apply this to the smelting 
of ores, and show it in their economical use of coal, of which 
their deposits are not to be compared with our own, while we are 
blamed for our extravagance in that article. Others contend that 
the cheapness of labour is the reason why they can compete with 
us. It is highly probable it is not due to either of these causes 
alone, but that each of them, to a certain extent, contributes to a 
fact to which we must not shut our eyes—that the Continent 
is exporting to this country the pig, bar, and finished articles, and 
our railway companies and other consumers are accepting contracts 
from the foreign competitors; and, whilst their works are in full 
work, ours are comparatively in a state of stagnation, It should 
be our study, then, to try and rectify this state of affairs, and so 
prevent the foreigners, at any rate, from supplying us at our own 
doors with an article made from the raw material of which we 
have an almost unbounded deposit. 

You are aware that we import from the Continent spiegeleisen, 
and that we have to pay very heavily for it. Youare no doubt also 
aware that this spiegeleisen is manufactured from spathose ores, 
In this country we have large deposits of spathose ores, and 
those principally worked are in the Brendon Hills, Somerset, by 
the Ebbw Vale Company. This company have been getting between 
twenty and thirty thousand tons of ore annually from these 
mines. The ore from Brendon Hills has cost them nearly 30s, a 
ton, delivered at their furnaces in Wales, whilst that from Eisen 
Hill, which is separated from Brendon Hill by a deep valley, has 
not cost them half that price, the latter being richer, as it is the 
most decomposed, whilst the former is not so good, being principally 
white ore; and the cost is greater, owing to the heavy railway 
obligations, annuities, &c., which they have contracted in res 
of it, the Eisen Hill ore being carried to Minehead in carts, that 
from Brendon Hill by railway, of which the Ebbw Vale Company 
hold the lease, to Bristol. Besides those in working, the com- 
pany have other splendid mines of spathose on Brendon Hills, 
which, by working with spirit, would reduce the present cost of 
transit very considerably. 

Mr. Morgan Morgans, mining engineer, of Bristol, read a v. 
interesting paper on these mines and ores before the South Wales 
Institute of Engineers in August, 1868, and, as it is printed in 
their “‘ Transactions,” I would recommend it to the attention of 
your readers, together with the additional notes published by 





him. Similar ores had been used on the Continent for many years 
for making the best steel, to which they are specially pted, 
being remarkably pure, and containing neither sulphur nor 
ae agen and yet the Welsh furnace men, according to Mr. 

organs, contended that there was no iron atall in pure spa- 
those ores, and they insisted that spar would be quite as 
valuable for charging. Such was the ignorance of our iron sinelters, 
and yet they had been using this ore on the Continent for more 
than a century. It would appear that the fitters in Wales 
thoroughly detest these ores now, and the complaint is that they 
work cold in the blast furnace, and do not smelt easily. The Ebbw 
Vale Company mix this ore for smelting in the ion of about 
one of Brendon Hill to five of Welsh, mixed with other sorts. 
There is no complaint i ores on the Continent, and 
good authorities tell us that they smelt them quite easily and by 
themselves there. Now, what,I want to put to your readers is 
this :—Cannot we manufacture spiegeleisen at a cheaper rate than 
our continental friends can import it liere for? If they understand 
the smelting of these ores, and are getting such large profits on 
them, could not we get a few experienced hands from the Conti- 
nent to show us how todo it? 

The Ebbw Vale Company have fourteen furnaces in blast and 
twelve out. Could not these latter be put in blast at once to 
smelt these ores? It is admitted that they are quite equal to those 
of the Continent. The Ebbw Vale C: y have th ds of tons 
of spathose lying to waste on the hills and in bogs in Somerset- 
shire, which they could export for that purpose. If they are 
unwilling to do this, could not they sell the ore to other parties 
who are anxious to get a name for a brand? We are literall 
rolling in abundance of the purest iron ore, and the Wels 
furnaces ought to uce from it an article that should command 
a higher price in the market than any other English brand. 

Windiscombe, April 29th, 1869. E. 8. 

SOLDIER LABOUR ¥. CIVILIAN LABOUR. 

Srr,—Would you kindly allow me space for a short reply to an 
** Architect” whose letter on the above subject appears in your 
paper of the 30th April. 

‘ Architect” writes to prove that ‘‘ Civilian labour is cheaper 
than soldier labour;” let us see whether he has done so. 

I begin by stating that I take as accurate, without investigation, 
all his figures, because I am in the happy position of being able to 
grant his premises and deny his conclusion. Jmprimis, as regards 
sapper labour, “Architect” argues thus: each sapper costs 
the country 5s. 6d. per diem, whilst the average wage 
per diem of a civilian labourer ig but 3s. 44d. ‘‘ Now deduct” 
this sum from 5s. 6d., the cost of the sapper, and you will find 
that the first point in favour of the civil workman is a saving of 
2s. 1}d. per day; when compared with the sapper, in the matter of 
wages.” Q.E.D., thinks ‘* Architect :” Q.E.D. it is not; and for 
this reason: In consequence of the postponement of the millennium, 
and for other reasons, which it would be tedious to enumerate 
this country is a to maintain a standing army, one of the 
component parts of which army is the corps of Royal Engineers. 
This corps numbers about 4000 sappers; each sapper costs the 
country, according to your correspondent, 5s. Gd. per diem. 
Now, Sir, this 58. 6d. is a co'pound sum, compounded, namely, 
of 4s. 6d., the sum which you must pay, per diem, for each 
sapper, unless you are prepared to disband your army, and of Is. 
working pay, which you must pay him additional if you employ 
him on works ; therefore, supposing, as aforesaid, that a sapper and 
a civilian do an equal day’s work, this day’s work will have cost, if 
the sapper be employed, Is., if the civilian workman be employed, 
3s. 44d., and there will have been a saving to the country of 2s, 4)d. 
on the day’s work of the former. 

However, your correspondent says that, whereas a civilian 











raulic engineering, to which | workman's day means ten hours’ labour, that of a sapper means 
q 


there are to-day four replies:—l. “‘T. P.,” without answering | 


less than six (let us say five, to save fractions and bother). 

Again, I can afford to allow his figures; this time, however, not 
without knowing them to be—well, to put it mildly, not accurate 
—but granting them, the case will stand thus :—The sapper is, as 
before shown, paid ls. for each of two five-hour working days, or 
2s, for ten hours’ work, the civilian 3s. 44d. for the same: differ- 
ence to the country, Is. 44d. in favour of the sapper’s ten hours’ 
work, The cost of the infantry soldier is precisely similar, 1s. 


| working pay being the only sum we can take into account, as against 





the velocity of pump rods to half piston speed the same as the the 3s. 45d. of the civilian. 


I now proceed to the schedule argument of your correspondent : 
he quotes from a War Department schedule, to the effect that dig- 
ging and throwing out ground by civilian labour is 4d. per cubic 
yard; and asks, Can military labour be cheaper? My answer is, It 
can, and furthermore it is. I prove it thus:--It is the practice, 
when soldier-labourers are employed, to measure and pay for their 
work, wherever practicable, by the piece, instead of paying them 
by the day: and it is also the practice, in these cases, to settle the 
tariff of payment by taking the local schedule for 
civilian labour and dividing the price by two. So 
that in your’ correspondent’s case, where ground can 
be got out for 4d. per yard by civilian labour, the price paid for the 
saine work, if the soldier were employed, would be 2d. The latter 
part of your correspondent’s letter is devoted to the mode of 
superintendence of works. With this part of the subject I do not 
propose at present to follow him. I am an officer of Royal 
Engineers, and I do not write this letter with the object of crying 
up my corps, but with the object of putting before, such amongst 
your readers as may be interested in the matter, the question of 
civilian and soldier labour from the point of view of 

ONE WHO HAS EMPLOYED BOTH CIVILIANS AND SOLDIERS. 

May 5th, 1869. 





THE RADCLIFFE PROCESS, 

Srr,—I notice in your last week’s impression another letter from 
Mr. Morgan. 

I very freely concede to Mr. Morgan the merit of assiduity in 
collecting from different quarters scraps of information, with which 
ro by the name of facts—he seeks to damage my patent 
rights. But with all this diligence, it is surprising how anyone, 
much less a gentleman of Mr. Morgan’s experience, can be so 
strangely misinformed upon a subject in which he appears to take 
so keen an interest. 

Mr. Morgan identifies my process with washheated rail tops 
rolled into bars for tops and bottoms of rail piles. This is exactly 
what I do not do under my process, and such a comparison, to use 
Mr. Morgan’s own expression, is simply ridiculous. 

Rail tops, such as Mr. Morgan describes, have been made these 
twenty-five years at the Consett Works, and at other works also; 
80 it need excite no wonder, after such a statement on his part, to 
be told that my process is in operation at several works unques- 
tioned by me. And were it not my deliberate intention to avoid 
entering into a controversy, I would challenge Mr. Morgan to name 
a singlé works constructed on the principles for carrying out my 
process, as contained in my specifications of patents, for 1 know 
well that he cannot do so. 

Mr. Morgan's information I will here mention that years ago 
I made a large quantity of rails and some plates from solid 
puddled blooms, but they were by no means made on the principles 
of my present process ; and for Mr. Morgan’s further information, 
I may add that the yield of iron proves to be very good, and that 
the finish is excellent. 

Mr. Morgan admits the success of my process at Consett, and 
the superiority of my plates — but I am sorry he should so 
puzzle his mind as to whether they are steel or iron—and seeks to 
supply explanation as to the causes to which that success is due. 
I have not any fault to find with this; it simply serves to call forth 
a gentle smile. 

ling perfectly satisfied that my process in its tout ensemble is 
both novel and unassailable, I have not the slightest idea or inten- 
tion of allowing myself to be drawn into a newspaper controversy ; 
and I trust, should any further letters from Mr. Morgan remain 
unnoticed by me, that that gentleman will not attribute my silence 


to a want of courtesy towards him, or to any doubt as to the per- 

fect soundness of my claims, but to a feeling on my part to be con- 

tent to wait. JaS. RADCLIFFE. 
May 4th, 1869. 





BOILER EXPLOSIONS, 

S1r,—Your report of Mr. Tomlinson’s paper, “‘On the Boiling 
of Fluids,” has remindedl me of a hypothesis that occurred to me a 
year or two ago, respecting a possible cause of many beiler explo- 
sions which have hitherto remained inexplicable. 

My idea is, that water or other fluids when quiescent are capa- 
ble of receiving an increase of temperature, without a correspond- 
ing change of their bulk and density, to an extent which is not at 
Tapevatictels and that the moment any motion from extraneous 
sources commences, the equilibrium is totally destroyed, and the 
fluid instantaneously attains its normal condition. The way in 
which this operates in a steam boiler is, that when the engine is 
standing, the safety valve closed, and the feed off, the water 
becomes highly superheated, unti], on the opening of the stop 
valve, a disturbance is caused, when the surplus heat in- 
stantaneously transforms a Jarge apy tg the water into vapour, 
at a great pressure, endangering the boiler. This would 
be prevented by some action, such as that described of 
Mr. Tomlinson’s nuclei, of a provision by which a con- 
tinuous escape of steam, however small, is allowed; and 
it seems to me probable a hitherte unsuspected element of 
destruction may thus be easily avoided, and many cases in which 
strong boilers, with no deficiency of water, have exploded, may be 
accounted for. - 

It is very desirable some philosopher, such as Mr. Tomlinson, 
should undertake a few experiments to determine more accurately 
the quantity of heat water will absorb under favourable circum- 
stances without the usual change of state. It is well known this 
will occur to some extent, and most le have seen lumps of ice 
poured out of a water jug that was not frozen over. 

I am aware Messrs. D. K. Clark and Z. Colburn have propounded 
a theory that boiler explosions may be caused by the force of a 
sudden and violent agitation of the water, but this it will be seen 
is essentially different from what I have stated above, _ 

I shall be glad to hear of any facts bearing on the subject, con- 
firmatory or otherwise, known to your readers, whieh I think 
cannot fail to prove useful. W. J. ELwis. 

May 5th, 1869. 


INSTITUTION OF MECHANICAL ENGINEERS. 

THE general meeting of the members of this Institution was 
he don Thursday, April 29th, in the Lecture Theatre of the Mid- 
Jand Institute, Birmingham, Sampson Lloyd, Esq., vice-president, 
in the chair. 

The Secretary (Mr. W. P. Marshall) read the minutes of the 
previous meeting, and a number of new members were elected. 

The first paper read was a ‘‘ Description of Guibal’s Ventilating 
Fan, employed at the Homer Hill Colliery, Cradley,” by Mr. 


James 8S. E. Swindell, of Stourbridge. The fan has been already 
illustrated and described in the Excineer. This is the first me- 
chanical ventilator that has been applied in the working of the 
South Staffordshire Thick, or Ten-Yard coal, and it has now been 
running about nine months, without a single stoppage for repairs 
of any description, and is doing excellent work ; the total cost of 
the fan, with engine and connections, being only about one-third 
of that of an ordinary ventilating furnace for producing the same 


amount of ventilation. 

The next paper was a “‘ Description of the Steam Road Roller 
used in Paris,’ by Mr. E. Gellerat, of Paris, communicated 
through Mr. George Heaton. This roller has been illustrated in 
the ENGINEER. The roller consists of a locomotive engine carried 
entirely upon two large cast-iron rollers of equal size, which are 
both driven by the engine, the course of the machine being con- 
trolled by a special arrangement for changing the direction of the 
roller axles. The work of each machine is measured by a self-act- 
ing counter, indicating the distance travelled, measured at the 





mean diameter of wear of the rollers, the measurement of distance 
| being taken only during the actual time of rolling, with an allow- 
ance added of three miles for travelling to and from the place of 


work. The work is as a general rule done in the night within the 
city, the portion of road repaired during a night being completely 
finished by the morning, ready for traffic. The speed of working 
is from one and a-half to two and a-half miles per hour, being 
limited to the latter amount by the public regulations, 

The meeting then terminated. 








Socrety oF ENGINEERS.—At the ordinary meeting of the Society 
of Engineers, held on the 3rd instant, Mr. F. W. Bryant, presi- 
dent, in the chair, a paper was read, on ‘‘ The Systems and Appa- 
ratus employed for lilumination by Coal Gas,” by Mr. William 
Sugg. The following candidates were balloted for and duly elected 
as members, viz., Messrs. William Walker, Metropolitan Board of 
Works, Spring-gardens, and John Thomas Lloyd, Rye-lane, Peck- 
ham ; a8 associates, Messrs. Philip Gray, 7, Cork-street, Burling- 
ton-gardens, and Frederick Seebohm Ultzen, 21, Mark-lane, E C. 
The ordinary meetings of the Society were adjourned until Monday, 
the 4th of October. 

DESIGNS FOR CHANNEL STEAMERS.— The Council of the Society 





of Arts offer the gold medal of the Society, and the large silver 
medal of the Society, for the best and the second-best block model 
of a steamer, which shall afford the most convenient shelter and 
accommodation to passengers on the deck of the veasels ciossing 


the Channel between France and England, The steamer is not to 
exceed in tonnage and draught the best vessels now in use between 
Folkestone and Boulogne, and the mode] must be ona scale of a 
quarter of an inch to a foot. The models marked in cypher are to 
be sent in to the Society of Arts’ House, John-street, Adelphi, on 
or before the Ist November next, with a sealed envelope, giving 
the name and address of the designer. 


Tue InstiTvTion or Crvi, Encrneers,—At the meeting of this 
Institution, on Tuesday, the 4th inst., Mr. Thos. Hawksley, Vice- 
President, in the chair, the following candidates were balloted for, 
and declared to be duly elected, including nine members, viz. :— 
Mr. Valentine Greme Bell, late Resident Engineer, Mont Cenis 
Railway; Mr. Valentine Browne, Engineer-in-Chief of the Northern 


District of the Great Southern and Western Railway of Ireland ; 
Mr. Benjamin Shaw Brundell, Doncaster; Mr. James Buchanan 
Eads, Engineer of the St. Louis Bridge Company, St. Louis, Mis- 
souri, U.S.A.; Mr. Charles Caulfeild Fishe, Resident Engineer of 
the East and West Junction Railway; Mr. George Fisher, 





Resident Engineer of the Tail Vale and other Railways, Cardiif ; 
Mr. Ferdinand Wilhelm Weghorst Liiders, Chief Engineer 
of the Copenhagen Harbour Improvements; Mr, Richard 


Moreland, jun., Old- street, St. Luke’s; and Mr, Bernhard 
Samuelson, M.P., Banbury. Eleven gentlemen were elected Asso- 
ciates, viz., Mr, James Clark Bunten, Anderston Foundry Com- 
pany, Glasgow; Mr. John Collinson, Chief Engineer of the West 
Wisconsin Railway, U.S.A.; Mr. Edward Gershom Davenport, 
Westminster; Mr. Albert Chesterfield Jenour, Assistant Engineer, 
Harbour and Breakwater Works, Table Bay, Cape of Good Hope ; 
Mr. Henry de la Poire Murphy, Nautical Assistant to the Execu- 
tive Engineer, Bombay Defences; Mr, John Noble, Assistant- 
General Manager of the Midland Railway; Mr. Frank Bailey 
Passmore, Locomotive Department, Mont Cenis Railway ; Mr. 
Thomas Cheveley Rayner, Sible Hedingham, Essex; Mr. Alfred 


Terry, Chesterfield ; Mr. Alfred Authorn Wickenden, late Loco- 
motive Superintendent of the Great Indian Peninsula Railway ; 
and Mr. John Steddy Winbolt, M.A., Assistant Surveyor, Straits 


Settlements, Malacca, It was announced that the Council acting 
under the provisions of Section IV. of the Bye-laws, had recently 





admitted Messrs, Andrew Sherwill Busk, James Doull, and Charles 
Preston Gibbons as Students of the Institution. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 
PARIS.—MM. Xavier and Borveav, Rue de la 


'.—Messrs. A. ASHER and Oo, 1, Onion don Traden, 

VIENNA.—Messrs. GEROLD and Oo., 

LEIPSIC.— ALPHONS Bookseller. 
PETERSBURG. 


Editor and Proprietor of the 
industrial,” Preciados 49 y 51. d 


PUBLISHER'S NOTICE. 

There is reason to believe that the weekly sale of Tux 
Ewarnzer is actually more than double that of the re- 
maining engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 


*«* With this week’s number of THE ENGINEER will be issued, asa 
Saas, No, XVIII. of our Portfolio of Working Drawing». 
— as issued by the Publisher will contain the Supple- 

ment, subscribers are requested to notify the fact at our o. 
should they not receive it. ad , - 














*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O’CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 





TO CORRESPONDENTS. 
*," We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 


X. X.—Next week. 

W. O. T.—It is erroneous. 

H. M. C.—Accepted. Thanks. 

Mera. Spout —We are unable to supply you with the name. 
LivEeRPooL.—See our impressions for April 23rd and 30th, 1869. 
Contractor.—We cannot insert your letter, as it is unaccompanied by your 


me. 

Two Constant Reapers.--Your letter being anonymous, hus been de- 
stroyed. 

B. B. B.—We really cannot give you an answer, as your question is 
ambiguous. 

Ferro,—The latest researches on the strength of iron and steel are those 
conducted by Mr. Styffe, and recently noticed in our pages. 

G. K. (Burnley).— We regret we have not time to undertake the search. A 
note of remonstrance to the Great Seal office may do good. 

Letters arein the hands of our publisher for the following correspondents :— 
C. M. (Envelope Machinery), T. S., H. G., T. B (Leeds). 

R. J.—‘* The Indicator Diagram Explained,” by N. P: Burgh, London, 
Messrs. Spon, Charing Cross. The price is only u few shillings. 

G. B. (Star Brewery).—Jf the two are in metallic contact the zinc will be 
rapidly eaten away. By interposing a ring of wood, or, better still, of 
glazed brick, you will reduce the galvanic action, but the arrangement is 
radically bad. 

T. G. W.—If you would but try to write a little more temperately of the Chief 
Constructor we should insert your letters; and you should know by this 
time that you talk nonsense when you assert that a single shot will prevent 
a turret from working. 

W. B. (Windsor Ironworks).—Our quotation is perfectly correct. Perhaps 
you specified a particular make of rail, or applied to a firm already full of 
orders, or only wanted a few tons. Under such circumstances you would 
pay more than list price. 

J. R.—To the temperature of the steam in degrees Fah. add 459, multiply this 
by 37°3, and divide by the pressure of the steam in pounds per square inch ; 
the quotient is the volume of water required for each cubic foot of steam 
abstracted from the boiler. To provide for contingencies, the pump should 
throw about three times as much water. If you make your plunger about 
1-200th of the capacity of the cylinder you will do very well. 

R. R. W —(1) Jf you think proper to send a drawing of your arrangement 

we shall be happy to give you a confidential opinion on its merits. (2) 
Sleepers cannot be put under fished joints, because they induce too much 
rigidity. (3) The breech-loading system has been definitely abandoned by 
English ——- for reasons which we have not space to give here. 
. W. R.— We cannot answer so general a question. What do you want to 
exhaust from? At what speed do you wish to run your fan, and what 
power is the engine to work to? A fan will not give an exhaust of much 
over a few ounces per square inch. It is suitable for passing large volumes 
of air at low tension, and is powerless over small quantities at high 
tensions, actual or relative. 

H. G, (Leeds).—The principal li and hine makers in Belgium 
are, La Société John Cockerill, at Seraing, near Liége ; Société Anonyme 
de Marcinelle Conilies, near Charleroi; Société d’Ingrée at Seraing ; de 
St. Legnard, Liége; M. Carels, at Ghent; the Compagnie Belge, at 
Brussels, $c. Cail, Halot, et Cie., aiso at Molenbeck; St. Jean-les- 
Bruzelles do not, we believe, make locomotives. 

An Op Sunscaiser.—The force of the blow will be expressed in terms of 
the foot-pounds of potential energy stored up in the body. Thus, if it 
weighs 2000 1b., and falis from a height of \0ft., it will do 20,00 foot- 
pounds of work on the rail. The formula you refer to is evidently 
The vis viva of a body = mass X square of velocity = W 02. and 

g 


mass = =, and g = 324. 








PORCELAIN TUBES FOR SHUTTLES. 
(To the Editor of The Engineer.) 
S1z,—Would any correspondent be kind enough to give me the address of a 
firm manufacturing small porcelain tubes used in the shuttles of machines for 
weaving wire gauze for paper-making machines ? G 





PUMPING ENGINES. 
(To the Editor of The Engineer.) 

Siz,—Will you oblige by correcting the following error, which is my 
fault? The actual horse-power I said was 100. I made the mistake by 
taking a faster piston 5 - Will you in your next impression correct it by 
putting the actual horse-power 50, instead of 100? Beta. 

Stoney Stratford, May Ist, 1869. 

MEETINGS NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 1ith, at eight 
p.m.: “ Description of the Low-water Basin at Birkenhead.” 

Crvit anp Mecuanicat Enoingers’ Sociery.— Wednesday, May 12th, 
at eight p.m. ; ‘* The Water Supply of Towns and Villages,” by Mr. George 
W. Usill, Member of Council. 

ROYAL UNITED SBRVIOR INSTITUTION.—Evening meeting, Monday, May 
17th, at half-past eight Be. : “ The Constitution of our Military Forces, and 
Conditions of Military Service,” by Colonel A. Cuningham Robertson, Com- 
manding 2nd Battn. 8th, or King’s Regiment. Lecture at three o'clock, 
Friday, May 2ist: *‘ The Martini-Henry Rifle,” by Captain V. D, Majendie, 
R.A., Assistant-Superi d Royal Lab ‘y, Woolwich, 











THE FNGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or st can, tf preferred, be supplied direct from 
the office on the following terms (paid in ad 

Half-yearly (including double number) 15s. 9d. 
Yearly two double numbers) £1 11s. 6d. 





On the 28th April, at the Cathedral, Calcutta, Faepgric Burr, C.E., East 
Indian Railway, to Awronta, third daughter of the late Colonel WiLL1aM 
Iext, of Coblence, 8th Brigade Rhenish Artillery, (By Telegram.) 


DEATHS. 

On the 28th April, James Tuompson Stranoe, of 19, Alfred-street, and 
5, Francis-street, Bedford-square, wine merchant, formerly Professor of 
Mathematics at the late College of Civil kngineers, Putney, in his 52nd year, 
after a long and painful illness. 

On the ist May, aged eight years and ten months, Doveras Huon, third 
son DP cag en eg wen C5. Rochdale, - 

» at uras Railway, Henay O'Hacay, 9 
C.E., in the Sist year of his age, = — 
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THE CAREY-STREET SITE, 

A FORTNIGHT since we suggested that the London and 
North-Western Railway Company should build a grand 
central station on the piece of cleared ground north of the 
Strand, and now well known as “the Carey-street site.” 
Our able contemporary the Pall Mall Gazette, commenting 
on our suggestion, remarked that the idea might be im- 
proved upon, and that it would be worth the while of the 
Great Northern, Midland, and North-Western to combine 
for the purpose of securing direct access to the heart of the 
metropolis at this point. On the 30th of April a letter 
from Sir Charles Trevelyan, containing further suggestions, 
was published in the same journal. Judging from the 
latter fact, it appears to be pretty certain that the question 
“what shall be ) so with the Carey-street site?” is likely 
to be as hotly contested as the position and design of the 
Law Courts themselves. The latter, we presume, Mr. Lowe 
will take the responsibility of deciding; but it is very un- 
likely that he will be permitted to deal with the Carey- 
street site as he pleases without regard to the tastes aud 
wishes of the public. The concentrated law courts may be 
buried between Howard-street and the river without giving 
much offence, because the structure need not be seen save 
by those whose business calls them to the quasi Palace of 
Justice; but it would be impossible to pervert the Strand 
site to ignoble uses without raising a sturm of public wrath 
before which even Mr. Lowe would quail. What isto be done 
south of Howard-street may be done, so to speak, in the dark. 
What is done south of Carey-street must be done in the 
broad light of day, and retribution would quickly seize the 
daring criminal who ventured to sin there against the laws 
of taste and majesty. On the Carey-street site the people 
of London will have splendid structures or none ; and in 
this determination we find only the legitimate aspirations 
of men who desire to see the architectural character of the 
metropolis elevated above its present standard. But of 
what shall the splendid buildings consist, if not of law 
courts? Excellent as the site is, it is difficult to conceive 


Clement Danes, could be made to pay a fair percentage on 
their cost. The locality is not suitable for a hospital. 
What we have said of shops will apply with almost equal 
force to banks and insurance offices. Churches and theatres 
are equally at a discount. There is positively nothing to 
fall back upon but the scheme we have already proposed, 
or the erection of dwellings for the poor as proposed by 
the Pall Mall Gazette, or of law chambers, as set forth by 
Sir C. Trevelyan, in his letter of the 30th of April, already 
referred to. 

We cannot deny for a moment that the scheme of erect- 
ing working men’s dwellings on the seven and a-half acres 
placed at the disposal of the Government by removing the 
Palace of Justice to the south of the Strand, is worthy of 
serious attention. The idea involved does not lack a cer- 
tain nobility ; but it is none the less questionable whether 
we should be justified in devoting one of the finest sites 
in Lordon to the prescribed purpose. Unless the thing 
were done very well indeed, the result would be infinitely 
disappointing; but doing the thing well, directly entails 
the construction of houses, or rather palaces, much “ too 
fine” for working men. From what we have seen of the 
model working men’s dwellings already erected in London, 
we have no reason to think that the carrying out of the 
suggestions of our contemporary could prove eminently 
satisfactory, save to those so fully imbued with the spirit 
of charity and good feeling that they cared nothing for 
beauty or ugliness. Besides, we think that the party 
principally interested—the working man himself—would, if 
consulted, pronounce against the Carey-street site as a 
locality whereon to construct a special town—for it would 
be nothing short of this—for his sole benefit. Against 
Sir Charles Trevelyan’s scheme far greater objections may 
be urged. His idea involves nothing noble; there is not 
the faintest odour of charity or benevolence about it, 
whereas the Pal/ Mall Gazette scheme breathes both. No 
one ever yet heard of law chambers which would elevate 
the architectural character of—even London, let us say. 
Their construction on the Carey-street site would no 
doubt prove useful and convenient to a class, a large class, 
we will concede; but about them there will not be, and can- 
not be, anything ornamerftal in the highest and truest sense 
of the word, nor anything grand in fact, nor anything noble 
by association; but something, on the contrary, which 
must in the very nature of things be stuffy and frowsy, 
and mean; something which no fact will dignify; something 
neither a nor a vast collection of offices, and yet 
partaking of the faults of both at the best ; and which 
at the worst would be a thing of dull brick or lying stucco, 
unutterably hideous. 

Contrast both schemes with that which we have pro- 
posed—the construction of a t central station, cot see 
at once what the last leads to, For convenience, the position 
is absolutely unrivalled. East and west, north and south, 
can at St. Clement Danes meet as at a half-way house. 
The space available is large enough, not only for the erec- 
tion of a splendid terminus and hotel, but to provide ample 
room for bays and sidings. We, it will be remembered, 
proposed that the terminus should be constructed by the 
London and North-Western Railway Company, and we 
hinted that it was probable that both the Great Northern 
and Midland would seek for running powers over the ex- 
tension. The Pall Mall Gazette, going a little further, 
suggests the propriety of all these railways clubbing their 
resources to erect one grand central station common to all 
three, but the principle involved is capable of even greater 
development—a development, indeed, which contemplates 
not the least important metropolitan railway scheme that 
has been discussed for many years. 

The parties most interested, next to the general public, 
are obviously the London and North-Western Railway 





Company, ey propose to bring Liverpool within four 


that shops with elevations grand enough to dignify St. | 


hours of London—that is to say of Euston; but Euston is 
in the land of the Philistines; Drummond-street is quite 
as much out of the way for all practical purposes as Tiger 
Bay. Paterfamilias, on his way to the North with his 
family, finds the journey to Chester or Carlisle by train as 
nothing compared to journey to Euston by cab from 
Bayswater or Belgravia. The Great Northern and the 
Midland have splendid stations, and they are fed directly 
by the er Railway. It is almost vane Liga 
out a change of — and might be quite possible, to 
travel from Penge or Sydenham, = Wimbledon, or Kings- 
ton to the Great Northern or the Midland. But a great 
gulf, to be only croseed by cabs, separates Gower-street 
station from Euston terminus, The station in Broad-street 
does not in any way get over the difficulty. Therefore it 
is the London aud North-Western Railway which would 
derive most benefit from the extension to the Strand; and 
it is the part of its company to take the initiative. The 
Great Northern and the Midland should, and no doubt 
would, co-operate. So far, we have only contemplated 
the extension of northern lines into the heart of the metro- 
— but there is no good reason whatever to deter the 

ndon, Chatham, and Dover. and South-Western systems 
from participativg in the advantage. 

The route to be followed would be dictated by various 
conditions, the most important being that valuable pro- 
perty should be avoided. The ceutral terminus would 
have a palatial hotel facing the Strand, with which the 
railway platform might possibly be nearly on a level. The 
main shed would be entered by two distinct roads ; one 
starting from some point between Euston-square and ‘am- 
den-town—say near Ampthill-square—would pass in an 
oblique line to the back of Burton-crescent, which it would 
leave untroubled. Here, or further south, it would take 
up the extension from the Midland or Great Northern 
Railway, and run thence on a line approximating to Ken- 
ton-street to Red Lion-square. Here, turuing a little to 
the west, it would cross Holborn and plunge into the 
region of Clare-market and its environs, aud so into the 
| terminus. The London, Chatham, and Dover Railway 
| again would diverge just after leaving Ludgate-hill, cross 

Farringdon-street, and ing thruugh a wretchedly poor 
| quarter at the back of Fleet-street, would span Chancery- 
lane and reach the terminus. 

From first to last, the districts passed through are, with 
few trifling exceptions, poor. No valuable property of any 
| kind would be destroyed. The engineering difficulties 
| would be very small, depending almost entirely on the 

levels. The rails at Euston are 57.60ft. above Trinity 
| high-water mark. A fair idea of this level will be gained 
| by many of our readers when we state that the rails on 
the top of the gantry carrying the Blackfriars-bridge 
| travelling cranes are 38ft. above Trinity high-water mark, 
| while the floor of the railway bridge is about 15ft. lower. 
| The Carey-street site lies higher than the Blackfriars 
| gantry, and must be nearly ou a level with Euston. The 
extension from Euston would be carried on arches, The 
only important crossing would be that at Holborn, and 
it could very quickly be determined whether the sta- 
| tion must be raised as at Ludgate-hill, or on the street 
level, as at Charing-cross. The former condition would 
be a great evil, which can, we believe, be completely 
avoided. 

That objections on the score of expense, noise, nuisance, 

danger, &c., may be brought against the scheme we do not 
doubt. Only the first requires a moment’s consideration, 
and it admits of being quickly dismissed. The entire 
| length of line to be made would be under two and a-half miles. 
| None of it would, as we have said, pass through wealthy 
| neighbourhoods. The Carey-street site might wed peer 
| from the Government for less than £300,000, and it would 
| afford space for house property, including the hotel, which 
would let for about £20,000 a-year. The cost of the ex- 
tension and terminus would not be more than three great 
and prosperous lines could afford. We earnestly hope that 
no final decision will be pronounced until the plan we have 
sketched has received that consideration which we believe 
it deserves, as the only true solution of the question— W hat 
is to be done with the Carey-street site / 





THE CENTRAL RAIL, 


Tus really successful thing,and perhaps the only complete 
success, on the Mont Cenis Railway is the central rail. 
Without even stating that the central rail is absolutely re- 
quired, if we merely consider the tractive force required on 
the Mont Cenis, it seems to us to be the most important 
innovation in locomotive work that has been made during 
the last twenty years, It is the only means yet discovered 
of obtaining adhesion without increasing weight, or with- 
out that adhesion being dependent on weight for its exist- 
ence. Apart from the plan of applying powerful electro- 
magnets to the wheels—which has not been found to 
answer, though tried more than once—and the fixed rope 
schemeof Mr. David Greig—avowedly only asubstitution for 
the central rail—the central rail constitutes the only system 
yet conceived for working a locomotive independently of 
the adhesion obtained by its weight. It is remarkable 
how difficult locomotive engineers, even of great ability, find 
it to disconnect in their minds great tractive power with the 
rail-adhesion produced by the actual weight of the engine 
bearing on the driving and — wheels. With our- 
selves it has always seemed a mechanical absurdity to pro- 
vide weight in order to get the power to lift it upand carry it 
along. With all the wheels coupled together the maximum 
obtainable adhesion is obtained; but there is practically 
no limit to the amount to which the hecheatel wheels in 
the Fell engine can be brought to clip the central rail. The 
central rail again offers a comparatively immense amount 
of security against running off the line, and an admirably 
speedy and safe means of braking the train on a descent. 
Certainly, when looking down the precipices passed by the 
Fell trains, without the knowledge of the use of the central 
rail we should scarcely have felt unconcerned and com- 
fortable. The force of the wind also on these mountain 

23 is sometimes so tremendous that the extra protection 
and hold afforded by a central rail is an absolute necessity. 





Working with a central rail has more than once been pro- 
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posed during the last forty years; but in great improve- 
ments, not merely the man, but also the hour, must come to- 
gether. Vignoles and Ericsson patented in 1830 thecentral rail 
with very different motives and views to Fell, and certainly 
not with the intention of getting an engine and train over 
such sharp curves and steep inclines as those on the Mont 
Cenis, An American engineer, however, not merely pa- 
tented the plan in England, but actually carried it out for 
a short time in America, though he afterwards dropped it; 
proving that he had not that faith in the plan wh ch he 
might have had if he had fully understood its impor- 
tance. 

It would not be fair to compare the central rail with 
schemes which have never been tried. The heavy Engerth 
engines on the Semmering have scarcely been a success, 
either in themselves or in their effects on the permanent 
way. What is the result of some of the very best practice 
in the kingdom when seeking to obtain greater adhesion 
from actual weight? On the Metropolitan Railway, en- 
gines weighing about forty-two tons have to be employed 
to draw trains weighing about eighty tons. In this there 
seems to be a sort of mechanical contradiction of terms. 
Mr. Fell’s engines have been stated by Mr. Brunlees to 
weigh only sixteen tons, and putting twenty-four tons 
presse on the horizontal wheels, plus the ve of the 
engine itself, the coefficient of adhesion of one-fifth gives a 
total adhesion of one-half the weight of the engine. It 
must also be borne in mind that when people speak of get- 
ting on an ordinary line of rail an adhesion of one-fifth, or 
even more, of the load, they tacitly assume the rails to be 


in goo'l condition. With rails in bad condition it is be- 
lieved by engineers of the highest standing that whatever 
may be the weight of the engine, the wheels are liable to 
slip. ‘There is also a special reason on this line why, apart 


from other causes, an extra amount of adhesion is required. 
It appears that on the Mont Cenis a fine dust of a most 
lubricative nature is blown down upon the rails in dry 
summer weather. This is the dust of the schistose rock of 
which the road —whick is still partly used for ordinary 
traffic—is mended, and when wetted besides, the rails are 
sometimes in a worse condition for adhesion than from the 
snow in winter. 

It is not perhaps impossible that such light loadsas those 
now taken up Mont Cenis could be taken without the central 
rail; and certainly this might be done 7f the line were 
straighter — but whether with as much safety is 
another and a very different question. Suppose, then, we 
assume it as proved that the adhesion produced by 
weight alone would carry a remunerative load up 
a gradient of 1 in 10 or 12, how about passing such 
sharp curves as there are on the Mont Cenis? In the first 
place, the central rail diminishes the friction in passin 
round very sharp curves; and the wonder is even wiknabied 
on the Mont Cenis that sharp curves are passed more easily 
than the straight line in an ordinary line, the resistance 
to traction on a curve of only 400ft. radius has been esti- 
mated as double the resistance on a straight line on a level. 
And there has been no instance of an engine running off 
this line—no small advantage with a precipice on one side 
of you thousands of feet deep. 

In fact, the wonder in passing the Mont Cenis is not so 
much at the tractive power of the engine—as the load is 
but slight—but the ease with which the train winds its 
way over a serpentine road, passing over curves of little 
more than five or ten chains radius. The horizontal grip- 
ping wheels of the engine, and the horizontal guide-wheels 
of the carriages, keep the train true on the line, and prevent 
much of the usual prejudicial action from coming into play. 
Just as the adhesion is practically unlimited, so is the brake 
- wer in descending the steep gradients. On such a difficult 

ine as an Alpine line—whereon, in winter, guards have to 

be placed to warn as to descending avalanches—the case 
whereby a train can be stopped is of the greatest necessity. 
We think that very few disinterested people can come to 
any other conclusion than that, on adh nes, with such 
complicated conditions differing so much from our own, 
the central rail system is the only one to be depended 
upon for tractive and brake power, flexibility round the 
curves, safety to life, and practicable cheapness. It seems 
to us not impossible that we should have an approach to 
perfection in a sort of combination of the engines advo- 
cated by M. Thouvenot and Mr. Fairlie with the central 
rail. Of these two tank-engines, placed back to back 
—united as to their fire-boxes and boilers—one pair of cy- 
linders could work the four coupled wheels of one bogie- 
frame in the ordinary way, and the other pair could be set 
to work the gripping wheels on Fell’s plan on the second 
frame. With such a combination there need scarcely be a 
single piece of gear more than if only vertical driving 
wheels were used. 





FOREIGN WORKS AND ENGLISH CAPITAL, 


Tere has been lately an abatement, not in the demand on 
the English inarket for foreign loans, but in the supply of 
funds. The last Russian application, the Turkish Treasury 
bonds, and the Roumanian Railway bonds have fallen heavily 
in this market ; but English capitalists must not persuade them- 
selves the tide has turned in their favour. The fact is the 
foreigner has simply failed in extracting the money from 
special difficulties. The affair of the Turkish Treasury bonds 
was met with a protest from another speculator that the revenues 
pledged had been already mortgaged to him before ; and although 
the decision of the Paris Bourse appeared to be adverse to him 
on this issue, the bonds fell flat. The Roumanian Railway 
bonds of Dr. Strousberg, the Prussian contractor, have been in 
this market for months, and could not be placed. Now they 
are offered by the Anglo-Austrian Bank on terms very tempt- 
ing as to interest, and very exacting in their stipulations, and 
such as no English company would dare to put forward. 
are now opposed by two parties, who say they tendered 
formerly for works in Roumania, and that according to 
the practice in such eases en the Uontinent, the cautionne- 
ment, which is treated as a real security, was forfeited. We 
still remain in this state—that, with abundance of money in the 
market, none can be obtained for English enterprises, and that 
all we can expect is such scraps as may be allowed us out of the 
foreign undertakings for which we furnish the money. 
mhust surély be some remedy for this. 
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A Proposed System of Deodorisation and Utilisation of Sewage. 
ty CHartes Laws and WiLtiam O’Brien. Kingston. 

Any plan that would tend to help the Kingston people 
out of their difficulty with respect to their sewage deserves 
the attention of the authorities of that ill-used Tittle town. 
In the present‘scheme, which does not differ from ahy of 
the many projects of a similar nature, the oun is to purify 
the water so ‘that it may run into the Thames, and to 
convert the residue into a saleable manure. The first part 
of the intended scheme is easy of accomplishment, and we 
have not the slightest doubt that the proposers will be 
able to carry out their intention so far. We have, however, 
considerable doubts respecting the second and the most 
important part, and when it is borne in mind that upon the 
success of this ultimate operation depends the repayment 
of the funds expended, it requires to be cautiously investi- 
gated by those concerned. The advantages of the proposed 
scheme, so far as Kingston only is concerned, consist in the 
appropriation and utitisation of an existing outfall sewer 
which is now lying idle, and originally cost a large sum of 
money to construct, as wellas theabsenceof any necessity for 
purchasing land, and consequently the avoidance of the pos- 
sible contingency of litigation, and the expeditious erection of 
the necessary works. Bearing in mind that for the present, 
land for irrigation purposes has been denied to the 
Kingston authovities, it is incumbent upon them, in order 
to comply with the enactments of the Legislature, to adopt 
measures that would afford them even a temporary relief 
from their difficulties. There are several points in the 
proposed project we do not agree with; but, taking it on 
the whole, it certainly presents some features of recom- 
mendation to the parties concerned. Although alum 
may be a good disinfectant, it was demonstrated 
at Northumberland that it totally failed to “ fix” 
any of the ammonia in the sewage, which was consequently 
lost tothe manure manufactured from it. Again, there is 
a very great difference in the conditions under which the 
artificial sewage is precipitated at Paris, and those proposed 
in the present instance. The promoters allude to “an 
improved process” which they hope to be able to recom- 
mend at some future time. We quite concur with their 
views that occasional cases like the present may arise when 
some departure from the only true principle of the utilisa- 
tion of sewage, namely, by surface irrigation, is neceszary, 
and we cordiaily wish them success in their endeavours to 
fill up the gap, pro tempore, should it subsequently turn 
out that the authorities will be enabled to carry out the 
intentions that have been recently defeated. 





A Practical Course of Military Surveying, including the Prin 
ciples of Topographical Drawing. By Capt. Lenny, F.G.S., 
F.L.S., &¢., Fourth Royal South Middlesex Militia, Director 
of the Practical Military College at Sunbury. With an Aclas 
of Fifty Plates, mostly by Major Pet.ey, Professor of Mili- 
tary Surveying at the Royal Military College at Sandhurst. 
New edition, with many additional plates, &. London: 
Atchley and Co., 1869. 

Ir will probably be granted that more satisfactory results 

will be obtained by using inaccurate instruments carefully 

and skilfully, than accurate ones carelessly and unskilfully. 

In the one instance we tend by our own efforts to 

compensate for the recognised imperfections of the 

theodolite or the level; in the other we magnify 
any existing errors due to bad adjustment or faults 
of construction, and create new ones into the bargain. 

The time at the disposal of the engineer, whether 

civil or military, must determine the degree of accuracy 

to which he can carry the field operations he may 
be engaged in. The contents of Captain Lendy’s book are 
confined purely to military surveying, when the limited 
time does not permit of the use of delicate instruments 
like the theodolite or transit. Moreover, if there were 
ample time at command, the circumstances of the case do 
not demand a great degree of accuracy. Approximate 
positions of approximate distances are all that are required. 
It is indispensable to ascertain the existence of objects 
that would either faeilitate or impede the operations of 
troops; the precise relative position of such objects is not of 
so much consequence. It is difficult precisely to under- 
stand the meaning of the author when he mentions that 
the selection of an appropriate scale depends in some mea- 
sure “upon the dimensions of the paper at disposal.” Is it 
to be understood that the engineer is supposed to have 
only one sheet of paper atcommand? Our author observes, 

“If we have to survey a distance of three miles, it is evi- 

dent that if our sheet of paper is only 24in. long we cannot 

employ a scale larger than 24in. to three miles, or Sin. to 
the mile, because with a greater scale there would not be 
sufficient room to represent the whole of the ground.” We 

confess this idea of adapting the scale to the paper is a 

novel one. Our practice has always been first of all to de- 

termine what scale is the best adapted for the work to be 
plotted, and then cut our paper accordingly. One would 
imagine Captain Lendy had never heard of such a simple 

rocess as joining two or more sheets together. Perhaps he 

f not acquainted with the mysteries of “ Feather edging.” 

Most of the conventional signs used in the work are 

to be found in “ Willia Practical Geodesy,” one 

of the best works ever written for the student or 
professional man; but several others are added, par- 
ticularly those of a military character, and relating 
to the various descriptions of troops composing an 
army. So far as the civil signs are concerned, a glance at 

a few good ordnance maps will suffice to give a pretty 

accurate idea of their value and importance. ese are 

too frequently neglected by the beginner, and we are quite 
of the author’s opinion that they should be drawn several 
times in order to impress them upon the memory. 

The chapter relating to the representation of the ground 
by horizontal contours is lly deserving of attention. 
Contour lines are lines of equal level, or lines parallel to 
the horizon. To contour a hill, or any portion of ground, 
an operation often required to be performed for hydraulic 
and drainage works, 1s to out on it a line or a series 
of Hittes, every poizit Of Which is on the same level. Prac- 





tically, the tracing out of a contour line is nothing more 
than marking upon the ground a number of points upon 
the same level, and is readily accomplished by anyone 
who can use a level or theodolite. For the purpose of sim- 
plicity, contour lines are usually laid out at equal vertical 
distances apart, and it is therefore apparent that a section 
of the ground can be plotted from them. The farther 
apart the contour lines are on the plan the gentler the 
inclination of the ground. When two contour lines are 
very close to one another it shows a very steep rise, and 
when the ground becomes perpendicular there is but one 
contour line, as we may imagine the succeeding one to 
approach nearer and nearer until it overlaps the other. 
In the plates annexed to the volume, which are excellent 
specimens of lithography, the different methods of repre- 
senting the physical contours of the ground by various 
styles of shading are admirably illustrated. The French 
have always been considered to excel us in this parti- 
cular branch of the draughtsman’s art, and specimens of 
some of their ordnance plans are attached to the volume 
to indicate their particular method of executing the de- 
tails, The chapter relating to triangulation, the measure- 
ment of inaccessible heights and distances, determining a 
meridian line, and other similar problems, are common to 
civil engineers as well as to their military brethren, and 
therefore call for no particular comment. 

Of all the instruments employed for filling in a 
survey, the prismatic compass has always been a 
favourite with military engineers, and was extensively 
used in the details of our great national trigonome- 
trical survey. It demands, nevertheless, some practice, 
and, moreover, patience on the part of the observer 
to make his observations accurately, especially on a stormy 
day. In balancing the relative merits of this instrument 
and the pocket sextant, our author gives the preference to 
the former. We prefer the latter, without, however, at the 
same time ignoring the reasons he assigns for his preference. 
The chapter devoted to levelling will not be of much inte- 
rest to the civil engineer, as it embraces only those instru- 
ments which enable the difference of level to be obtained in 
an approximate manner. For military purposes this is 
quite sufficient, and the clinometer, water level, and plum- 
met would answer well enough where an error of several 
feet in a mile would be of no consequence. The succeed- 
ing chapter, devoted to military surveying and sketching, 
affords ample information to the young officer upon these 
important subjects, and point out those particular details 
in which he will be required to exhibit proticiency before 
he can expect to ‘‘set asquadron in the field.” It must not 
be supposed that a volume similar to that we are reviewing 
is calculated only to be of use to the members of the Royal 
Engineers and Artillery. From the lucid manner in which 
it is written it will constitute a valuable manual for every 
young officer, who must to some extent be acquainted with 
matters such as Capt. Lendy treats, and should eudeavour 
to master them thoroughly. Some knowledge of the physical 
character of the country in which an officer may be placed in 
charge of an attacking or defending force is indispensable 
to his being able to manceuvre it successfully. The first 
and simplest step towards acquiring this knowledge is to be 
able to read a plan when it is put into his hands, and the 
second to be able to make such a plan himself, even if it be 
for the time only in his mind’seye. To seize at a glance 
upon those physical features of a district that can be 
turned to the best account by troops is a characteristic of 
a good commanding officer. Captain Lendy’s handsome 
volume is well got up, both externally and internally; the 
type is clear and bold, and the plates executed witb a con- 
siderable amount of artistic display. 





. 
THE EARLY HISTORY OF THE IRON AND 
COAL TRADE IN SOUTH WALES. 
[SECOND SERIES. ] 
ABERDARE. 

Our first series of articles referred entirely to the industries of 
the Merthyr valley. From that district, as from a centre, the 
manufacturing and developing impulses radiated; there the 
**prentice hand” received its necessary skill, and was enabled in 
other valleys to rival the teacher; from thence, as from a school of 
tuition, the able manager or the persevering, clever mechanic 
wandered, and built up his fortunes, and left his fair name and 
industrial fame as a legacy to his children. It is worth our 
while to exhume from old records, and gather from old inhabitants, 
some brief notice of these. They were the creators of our 
manufacturing fame; the men who in private laboured in the 
laying down of foundations, whereon other men in later times, 
have reared that condition of things which yields comfort to thou- 
sands. Do not these plodders of the forge and the mine deserve 
some notice at our hands? Why should the destroyer be glorified 
on banner and in history, and the quiet worker out of peaceful 
deeds die untimely, unh ed? We are growing wiser now. 
Telford and Stephenson, and Watt and Guest and Crawshay are 
—_ that will ever remain associated with the true greatness of 

ritain. 

Next to the Merthyr valley, as regards the importance of its 
ironworks, and superior to it in respect of coal development, is the 
neighbourhood of Aberdare. Fifty years ago it was an insiguificant 
hamlet—a mere mountain village composed of a few old cottages 
clustered around a quaint church. It was purely agricultural. 
No one seemed to dream of there being coal or iron under the 
lofty mountains that fenced in the village; and when some in- 
dustrious and exploring man did discover coal, and vend it as did 
John Guest, fora penny the sack for many years, this remained 
the only effort in that direction. The valley was so densely 
wooded before this that a squirrel could wander from one end to 
the other without touciing ground—so primitive that there were 
only three persons entitled to be called “ Mister,” and one of these 
was the parson. Of this gentleman many anecdotes are recorded 
illustrative of that quiet, hazy time. He it was who, during a 
groggy interval at a burial, fell into the open grave, and, when his 
friends rushed to his assistance, said—‘‘ Stop! stop! let’s see how 
it will be at the resurrection!” A gentleman from London once 
sought his assistance in tracing some dates on the registers. The 
fee was half-a-crown for every year, and a supply of ale; but the 
half-crowns and supplies exhausted the patience and the purse of 
the Londoner, especially as, after a certuin number of years had 
been gone through each day, the effects of the ale compelled 
adjournments. $ 

mitive times, even down to thirty years ago, when the village 
shopkeeper closed his store at every meal time; when the gossips 
of the village ale-house had the liberty in the bar of seeing the 
arrival and despatch of the ae tee g x bag and guessing at the 
news; and when the Isaac Walton of his time hooked more trout 
from the Dare with his worm and bean stick than the most accom- 
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has ever since—twenty have sufficed to 
almost without a from Mill-street 
Ash, a of six miles—has attracted nearl 
40,000 people to this valley, — a sagacity which has found 
stores of iron and coal in every dingle and cover; a refinement 
which has given it the model church of this county, and a series 
of mansion shops and hotels—for we can call them by no other 
name--which far excel ee the kind in other coal and iron 
districts, and an industry which has converted an insignificant 
place into a thriving and progressive town. 

One of the earliest builders of his own and others’ fortunes was 
Wayne, one of the old managers of Richard Crawshay. Crawshay 
‘was a shrewd man in the selection of his agents. What he could 
do he did, but as it was impossible to do everything, he wisel 
chose men second only to himself. Sir Joseph Bailey, who di 
fabulously rich, though he was crossgrained and churlish, was 
“‘his man;” George, who founded tinplate industry in Monmouth- 
shire, was his assistant; Benjamin Hall, the progenitor of Lord 
Llanover, was leagued with him, and Wayne grew up under his 
fostering hand. 

It will be a subject of interesting inquiry sorié day to ascertain 
whether there is any connection between the current of physical 
vigour which flowed from the north, led on by Attila and his com- 
peers, and reinvigorated the effete south, and that sterner mental 
stamina which the north constantly yields to softer climes. 
Wayne, like the majority of. early iron ants, iron manufec- 
turers, and engineers, came from the north, and long remained in 
various capacities at Cyfarthfa Ironworks. In 1806 we find him 
furnace manager tider Mr. Crawshay, Theré he formed the 
acquaintance of Joseph Bailey, whom he is said traditionally to 
have met in a shoeless condition at Quaker’s-yard, en route for his 
uncle, Richard Crawshay, and the acquaintance ripening into 
friendship was, after several years’ duration, the means of suggest- 
ing a speculation which cut short their career at Cyfarthfa. th 
had saved money, and, in fact, there was not much credit to them 
for doing so, The gaieties and frivolities—the temptations and 
licences of life—were no dwellers in the primitive Merthyr valley. 
Everything was stern and grim—stern winds howled around, 
stern winters chilled the soul, stern life, stern fare, stern 
pastimes; the only indulgence was to get horribly drunk, 
and it was difficult to do this, and only the lowest of the 
workmen did it. So prudent northerners of course 
saved money. What else could they do with it? And while 
Richard Crawshay was creating the million and a-half which he 
left to his successors, Wayne and Bailey were adding hundreds to 
hundreds and thousands to thousands. While they were saving, 
the Blaenavon Iron Company started works in the hollow of 
Nantyglo, and having worked them for some time, they were put 
into the market, Wayne and Bailey made an expedition there to 
see what the prosper were, and decided on buying. This they 
did, and left Cyfarthfa finally to embark for themselves. For 
several years they worked Nantyglo, but, after a time, partnership 
was dissolved, how or why is unknown. Bailey was one of the old 
school type, and that class were not the most lovable of men. 
Even when he became Sir Jose;;h Bailey, and could boast of twelve 
miles of splendid country all his own freehold, he retained his 
oddities. If he saw a man smoking in his park or grounds he 
would go up to him, take the pipe from his mouth, put it under 

is heel, crush it, and say, ‘‘ Dom thee !” In the house his brewing 
of ale was wretchedly thin, and appalled visitors. Yet even with 
some miserly traits he had expensive tastes. He liked the best of 
eatables, the earliest things of the season, and, when peas came in, 
no matter what honourable or right honourable guests he had at 
table, he would keep his eye on the dish while he cleared his own 
plate, and would stop any large helping of others with ‘‘ Save some 
of them for me !” 

There is a similar anecdote recorded of Richard Crawshay, if we 
may be excused the digression; but these notices are original, and 
well illustrate the primitive character of the early ironmasters. 
Richard invited Maybery, the rector of Merthyr, todine with him. 
The rector was a noted gourmand, and famed for being able to 
“regret that a goose was not bigger, as it was too much for 
one and too little for two.” Crawshay had early ducks and peas, 
and the man of God was melted thereat. Sitting down to the table 
he seized and engaged Richard in so animated a conversation tbat 
the great ironmaster forgot to eat, or seemed to forget; but the 
rector having very nicely cleared his duck was in the act of putting 
out his fork to stick into the other and transfer it to his plate, 
when Richard exclaimed, all at once recalled to the realities of life, 
** Damn it, man, let’s have one !” 

Bailey and Crawshay were much alike, but Crawshay had quali- 
ties and generosities which the other knew little about; hence he 
was not the man to rub on smoothly in partnership, and Wayne 
sold out. With the results of the sale he transferred himself to 
Aberdare, and on the site of an old battle ficld began his battle 
with fortune. His experience and great energy, brought to 
bear in a virgin field, where each stroke of the mandril and each 
gust of the forge ad ge to his money bags, were not long un- 
rewarded. He prospered, and when his iron works were in good 

ying condition, he and his family opened the steam coal trade. 

his was near about 1830, Ono of his sons transmitted a parcel 
of the coal to London on trial, and fortunately it fell into the 
hands of one who was not slow in perceiving its excellence. The 
London merchant saw that a journey into Wales might pay, and 
so journeyed, and had a long interview with Mr. Wayne, junior. 
The result was that two barge loads left Aberdare for Cardiff, and 
were shipped thence to London, and found to answer so well, that 
a steady trade was begun, increasing yearly until it reached very 
large proportions. When the Wayne tamil owned the steam coal 
trade, they were surrounded by keener intellects than those which 
watched the early career of the old man; aad when it was seen 
that the steam coal wasa merchantable commodity, others were 
not slow in discovering steam coal too, and profiting by it, until 
the vast coal trade of Aberdare began to loom inte notice, and. 
coupled with gigantic catastrophes, to which we shall further 
allude, attracted the notice of the English world. 

We had once and only once an opportunity of seeing the elder 
Wayne. He wasastudy. The bluff furnace manager, fit to cope 
with rugged spirits and wild nature, was become the calm, even- 
tempered, grey-haired gentl the gent] of the place. 
One saw him naturally take his place on the bench and administer 
law; take his seat in the chair and toast ‘‘ The Queen;” preside at 
the local boards and exercise influence with dignity. He had 
battled with the world, and had won; he had struggled year after 
year, and knew what self-denial was and how painful. Now the 
storm was over—the difficulties past; he was sailing peacefully in 
the harbour: ironworks his, estates his, alike sons and fair daughters 
his; and tranquilly he could look out, as it were, over the field of 
competition and smile—his battle was over, his fight won. 











THE EMPEROR OF THE FRENCH AND THE ENGLISH ENGINEERS,— 
On Sunday last his Imperial Majesty the Emperor of the French 
received, by appointment, at the Tuileries, a commission from the 
Tnstitution of Civil Engineers, comprising Mr. C. H. Gregory, 
president, Mr, G, P. Bidder, and Mr. J, R, M‘Clean, M.P.,F.R.S,, 
past presidents, Mr. Cubitt, vice-president, Mr, Hemans, member 
of council, and Mr, O. Manby, F.R.S., honorary secretary. The 
object of the commission was to convey to his Majest the diploma 
of an honorary member, to receive his signature to the register of 
the Institution, and to present to him a complete series of its pub- 
lished Transastionr, The president introduced the several members 
of the commission, and the Emperor discussed with them most of 
the principal engineering topics of interest of the present time. 
His Majesty expressed his — sense of gratification at having 
been elected an honorary member of a scientific society in Whose 
a he had formerly taken part, and in whose progress he 

ae 8 felt a lively interest, a at members + the cai 
recei vitations to a reception at the palace on Monday evening, 
and dined with his Majesty on Tuesday night, 





NOTES ON IRON AND MINING INDUSTRIES. 


THROUGHOUT all the ironmaking and hardware districts our 
reports show the acceptance in almost every branch of prices which 
leave the narrowest possible margin of profits compatible — 
solvency. The capabilities of production in the industries of thi 
nation are so immense, that when there is not a brisk demand it is 
impossible to afford work for the hands, unless, acting upon the 
advice which the mother of Sir Frank Crossley gave to her sons, 
iron-makers and iron consumers find employment for their people 
by selling their goods at prices barely within cost, so that the em- 
ployed may have bread. From the Birmingham district we hear of 
this being done at certain ironworks, and the proceedings of 
the Fairbairn Engineering Company at their last meeting 
are conclusive enough of what is taking place at some of our en- 
gineering works. 

Manufacturers cannot be said to be indifferent in this country 
to improvements, by which, on their part, the outgoings may % 
brought to within as narrow a compass as possible. The rat | 
the Cleveland iron-masters to stop all leakages or droppings, to 
husband an ise all available products, are notorious. Nor 
are the other districts, so far as it is possible in the localities of old 
date, supine. The closed hearth system of working blast furnaces, 
which has been applied to some forty furnaces in Prussia, is now 
being tried, we see, in Shropshire. By this system the hearth is 
< much hotter than by the usual method, for there is no waste 
of heat to keep up the temperature in the useless channel between 
the hearth and the dam. Instead of blowing into the cinder, as in 
most of the English furnaces, the tuyeres, upon Liirman’s patent, 
are inserted on a level of about nime inches above the scoria outlet, 
thus bringing the full force of the blast upon the maferials. Fuel 
is saved, and more iron, and of a better quality, is produced. The 
casting may be carried on without the blast being taken off, which 
is another source of economy, and the “ blowing through ” process 
after every cast, with its consequent waste of heat, is unnecessary. 
There is reason to conclude that the furnaces will not display a 
tendency to “‘ bridge up,” that condition of things being prevented 
by the intense heat, by which everything becomes thoroughly 
melted. So far as the experiments have already gone, the patent 
can be applied where tender as well as strong fuel is used. 

Information from the Middlesborough district shows that manu- 
facturers are not always successful in their efforts to produce at as 
lowacostas had been thought practicable. Ata considerable expense, 
the North Yorkshire Steel and Iron Company, amongst whom Mr. 
Bernard Samuelson, the member for Banbury, is a conspicuous 
proprietor, have attempted to carry out the Siemens (Martin’s) 
process for the manufacture of steel; but after much experiment- 
ing have, in reference, certainly, to some of the stages, abandoned 
the project, to the consequent great regret not alone of them- 
selves, but likewise of the people of Newport, where numerous 





work-people began to find employment in a new avocation, but | 


are now being discharged. The attempt is not, however, to be 
definitively given up. 

Simultaneously, information is communicated from the Birming- 
ham district that experiments which have been continued now for 
some months with the view of making iron of all grades of tough- 
nevs and ductility, for the producing of steel-iron, and of pure 
steel, continue to develope results which encourage the experi- 
menters that they will be able to effect all that they anticipate. 
If their expectations are realised, issues of a yet more striking 
character in chemico-metalliferous work will have been brought 
about. At the same time the tests have been upon perhaps a 
smaller scale proportionately than those which led Mr. Samuelson 
to believe in the process which, when tried on a large plan, has 
not proved a great success. There is, therefore, no room for con- 
cluding that the philosopher's stone has been found in Birmingham. 
The process may not even turn out a Sutherland diggings, though 
for * vg his Grace, the proprietor, is reported to have been offered 
a large sum by a London company. 

If the tenter in charge of a colliery drawing-engine should not 
be able to see until it was pointed out to him that his piston-rod 
was an inch out of the perpendicular, and that therefore his beam 
was in a risky condition, it might be safely concluded that he was 
hardly fit for the work entrusted to him. Such an absence of 
competency has come under our own observation recently. Should 
such ignorance exist in one portion of the Birmingham district, it 
will not be the fault of certain of the mining and mechanical 
engincers there if it much longer continues. A number of them 
with whom civil engineers are associated, have, in the past few 
days, formed an association which they have denominated the 
South Midland Institute of Mining, Civil, and Mechanical Engineers. 
They have placed at their head a consulting mining engineer of no 
mean ability—Mr. Henry Beckett, F.G.S.—who is a good enough 
geologist to have been called in to report upon the prgposed 
Dover Straits tunnel, as this journa] has shown, and who has 
spent much of his life in educating others. The organisation has 
been called into being in order that its members may combine in 
contributing and discussing papers upon subjects of trade know- 
ledge, upon which such men as colliery and ironworkers, engine- 
tenters, workmen of a higher grade in mines, and similar people 
may be fairly supposed, indeed are known to be, deficient in infor- 
mation. To the reading of the papers and the discussions upon 
them such operatives are to be invited and admitted free. Can 
anything but what is commendatory be said of such a society? It 
should soon have many duplicates, 

Were there many such institutions it would be hardly possible 
for that to have been done which has just transpired in another 
ironmaking centre in this England of ours. Hardly a week ago 
the tenter at a firm where there are upwards of forty steam boilers 
ripped up one of them in the most extraordinary manner. 
A high-pressure boiler working at 30 Ib. and a low-pressure 
one working at 7 lb. were used at one pit. The first was 
laid off before the last lot of wagons were drawn up. He knew 
that he should want power equal to that which the high pressure 
only could furnish, yet he determined to risk it, and did sc. His 
mate usually had charge of the low-pressure boiler, and had just 
gone home. He had scarcely got into his house before his boiler 
followed him, for after the vagaries which had been played with 
it, it fell at his door as flat as the lining of a tea-chest prepared for 
the marine store dealer! As will have been inferred from the style 
in which we have spoken of the matter, no lives were lost. Hence 
the usual channels of information have not floated any intimation 
of the event to the public, any more than they have made con- 
spicuous, which they have not, other facts mentioned inthe fore- 
going notes. 
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LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


THE monthly meeting took place on Saturday, the 1st instant, at 
the City Terminus Hotel. It was very numerously attended, and 
it was gratifying to note the presence of many honorary members 
who hitherto have not favoured the Association with their 
company. Mr. J. Newton, of the Mint, president, and Mr. J. 
Briggs filled the chair and deputy chait. The election of new mem- 
hy ed usual, constituted the first business of the sitting. Among 
the honorary associates chosen unanimously on this occasion were 
J. Clark, Esq., chief engineer of the Peruvian navy, and Alexander 
John Dudgeon, jun., Ksq.; Messrs. W. Price and W. Fothergill 
were elected as ordinary members, and Messrs, F, Jordan, 8. 
Goddard, and T. Hooten were nominated as candidates for the same 
position. 

Mr. James Rae next proceeded to read a paper on “Iron Ship- 
building as it was, is, and ought to be.” After modestly 
acknowledging his inability to place the important subject upon 
which he intended to dilate before his listeners in a way commen- 
surate with the requirements of the institution, the author 
spe ee to say that his remarks would be confined to ships built 

‘or peaceful and commercial purposes, Were those vessels con- 
structed so as to ensure the maximum amount of safety to passen- 





gers and property? He answered that at present most decidedly 
they were not. How frequently did it not happen that collisions 
and casualties at sea caused the instant destruction of iron ships 
and the loss of valuable lives? The reason of these disasters too 
often laid in the originally defective structures of the vessels. Iron 
ships, as a rule, were built with frames of that metal, the outer 
skin being formed of plates of iron and the inner one of timber 
planking. This latter served as a floor for the reception of the 
cargo, but it was no safeguard in the event of the outer skin being 
penetrated. Great stress had sometimes been put upon the 
efficiency of bulkheads. Practically they were really of little 
value. Steamships were usually furnished with four or five. These 
were supposed to be water-tight. Too frequently it was found, 
the fall moment of that they were nothing of the kind, and 
+ after a collision it might be said of the vessel that she con- 
“water, water everywhere,” whilst the pumps were 
incapable of discharging it. Bulkheads were, in ninety-nine cases 
uit of the hundred, illusory and deceptive protectors of iron ships. 
easels of this kind, as now constructed, were calculated well 
enotigh for ordinary service under favourable circumstances, but 
Were totally unfitted to contend against the extraordinary accidents 
which often befell them at sea. It was quite true that the past 
twelve years had witnessed great improvements in the construction 
of iron vessels, both as regarded the — of the material used and 
in its mode of application. The author of the paper introduced at 
this point some startling facts which had come under his now 
notice when engaged as manager for a large shipbuilding company, 
and which demonstrated very forcibly the hap-hazard modes of 
construction commonly practised not many years since. Mr. Rae 
alo took some credit to himself for remedying the evils to which 
he referred, and especially considered himself entitled to commen- 
dation for having been the first to introduce the plate-planing 
machiné into the shipbuilding yard. This apparatus was now 
almost universally employed instead of, or as supplementary to, the 
8 tachine, an -— * rules distinctly specify that all 
‘butts’ shall be planed. The economy and the excellence of iron 
shipbuilding had been enhanced in a remarkable degree by the use 
of the planing machine. 

The author next addressed himself to the question of internal 
defects in the construction of iron ships, and pointed out more 
partioularly the weakness which was formerly observable in regard 
to the head and stern. In 1858 he decided to commence an im- 


| proved aystem of connecting the stem and stern of vessels entrusted 





to his building with the keelson. The keelson plate was, in reality, 
carried up the stem and stern to a considerable height, and the 
solidity of the vessel was thus increased three-fold. The plan was 
patented, but, by a legal quibble, the inventor derived no advan- 
tage in a pecuniary sense, but, on the contrary, sustained a heavy 
loss in the shape of costs, The Admiralty had adopted the scheme 
without recognising its promoter, and it was now public property, 
for all who were engaged in iron shipbuilding knew its value and 
used it as freely as the Government. 

Mr. Rae then proceeded to say that all iron vessels ought to be 
built with an internal as well as an external iron skin, the lutter 
of course being of the greater thickness, Both skins should be 


made perfectly water-tight. Between the inner and the outer 
. 7 


| skins a series of bulkheads, say 9ft. apart, and extending from 


gunwale to gunwale, should be affixed. The spaces between the 
bulkheads should be filled in with asphalte, so as to prevent water 
passing from one space to another. 

Such an arrangement would add but little to the original cost of 
the ship, whilst it would increase her strength fully fitty per cent. 
A ship was, indeed, ‘‘a thing of beauty,” as well as a valuable 
minister to the wants of mankind, and it was the duty of an en- 
lightened country like ours to frame stringent laws for governing 
its constitution, and thus to promote the safety of those who en- 
trusted their lives to the ocean. 

Mr. E. J. Reed, Chief Constructor of the Navy, commenced the 
discussion which followed the paper, and in doing so said that he 
agreed with its author as to the generally faulty construction of 
iron ships as built some few years since. Even now he thought 
that legislation might be beneficially employed in regard to the 
construction of iron ships for commercial purposes. He considered 
that the Admiralty had not acted unfairly towards the reader of 
the paper. That gentleman had no doubt discovered the weak 
points to which he had referred in regard to the stems and sterns 
of the older iron ships, but so had many others, and it was hardly 
to be expected that so self-evident an improvement could come 
under the prohibito: visions of letters patent. For himself 
(Mr. Reed) he had a dislike of patents generally. 

As tothe double-skinned vessel with asphalte “filling” between 
the bulkheads, he had little faith in it. The ship in such case 
would be permanently loaded very much to her detriment, whilst 
the contingent advantage was problematical. He wished also to 
say that in every instance where bulkheads were used in the 
royal navy, their water-tight qualities were tested by hydraulic 
pressure. 

Mr. Wearing combated some of the propositions ‘of Mr. Reed, 
and considered that the Government was rather apt to appropriate 
the inventions of those who submitted them for consideration, 
The patent system was, on the whole, good, but it required some 
modifications. 

Mr. Vinnicombe defended the Government from the charges 
made against it, 

Mr. Campbell followed in the same direction, and cited cases 
where compensation had been awarded for valuable communica- 
tions. 

Messrs. Stabler, Taylor, Clark, Ives, Walker, the chairman, and 
others, continued the discussion, and finally a vote of thanks was 
unanimously awarded to Mr. Rae, who, in returning thanks, took 
occasion to reply to some of the objections of Mr, Reed and others 
who had differed with his (Mr. Rae's) propositions, At a late hour 
the sitting terminated. 


Steam Liresoat.—Having witnessed some experiments with a 
small model of Mr. Petersen’s steam lifeboat, built to scale, we 
were much pleased with her self-righting properties, and with the 
general principles of her construction, The patentee builds a boat 
very much in the form of those of the National Lifeboat Institution, 
but, instead of being open, she is flushed fore and aft, and on the 
deck there is a tubular air-case round the funnel, of sufficient 
dimensions to make her cant round immediately on turning keel 


upwards. A small steam engine, placed amidships, serves as the 
motive power, so that she can be managed with three or four 
hands. As there are no thwarts or air-cases below, and she re- 


quires fewer men to work her, the actual weights are not more, 
the inventor states, than those in the existing boats. He tried at 
first one screw aft, but in a sea-way he found that would not 
answer, 80 he has a propeller at cither end. By means of balanced 
valves the funnel and tubes close when the boat capsizes, and this 
keeps the water out of her. He proposes to have a draught of 
2ft. Sim., but this can be regulated by the flare of the boat. 
It remains to be proved what will be the effect of the steam and 
fire when the boat is for a few seconds bottom up. Mr. Petersen 
says that, by a grate bar over the fire, he can prevent the coal from 
doing any mischief, and the steam shuts itself off. If the patentee 
can achieve all he aims at he will have accomplished a great revo- 
lution in the lifeboat system, for, being independent of sails and 


oars, his boats could go off to a vessel in distress during any 
weather. The Shipwrecked Fishermen and Mariners’ Society 
think so highly of Mr. Petersen’s idea that the committee have 
voted £50 towards helping forward an invention which they con- 
sider is deserving a full and complete trial; but as the patentee is 
a seafaring man, who has devoted his means for years post in per- 
fecting his plans for saving life, it remains with those interested 


to supply him with the necessary funds to build a boat suited for 
the thorough testing of his —— A steam lifeboat that can 


be beached, and stow some or fifty men under hatches, seems 
worthy of public teen th Gazette, 
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CENTRE VALVE FOR WORKING GAS PURIFIERS—MANCHESTER 


MAIN 
ro 
OUTLET 


THE engravings above, Figs. 1 and 2, are illustrations of two | 
very large centre valves recently erected at the Manchester Cor- 


poration Gasworks, Mr. John R. Macfarlane chief engineer. | 
They have been constructed by Messrs. C. and W. Walker, of the | 


Midland Ironworks, Donnington, Newport, Shropshire, under their 


patent, and include Messrs. Cockey’s patent, by licence—each | 


upon its smooth scraped surfaces, while the valve is entirely shut in 
and protected by the safety cover. 

Fig. 1 is an elevation of the valve with the safety cover broken, 
to show the valve itself inside at the part where the outlet passes 
through the valve (as shown by the arrow) into the chamber above. 
The valve inside is marked A, the body is marked B, the safety 


valve working three out of a set of four purifiers always in action, | cover marked O, the syphon box beneath, which receives the con- 


and one always out of action consecutively for changing the puri- 
fying materials. 

In these excellent centre valves, when it becomes nec to 
change he pe mo there is no slow laborious lifting or lowering, 
as in tke old hydraulic valves, but the required change is instan- 
taneously effected by the valve sliding the necessary quarter turn | 


densation drainage, is marked D, the apparatus above for working 
the valve is marked E. : 

Fig. 2 is a plan of the surfaced faced body upon which the valve 
rotates to change the purifiers. It will be seen by the semicircular 
arrows that three purifiers are in action and one off out of 
action. 


CORPORATION GASWORKS. 
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The arrow shows the direction of the gas passing into the .) 
leading to the inlet of the first purifier in action, the outlet of the 
purified gas before described passing through the valve itself, as 
shown. Referring again to Fig. 1, toobserve how the valve is worked 
at E, the man first releases the spur wheel by pressing down the 
weighted lever catch shown with his left hand, and then by two or 
three rapid turns with his right hand of the other handle shown. 
which handle turns the pinion actuating the spur wheel, which 
moves the valve inside the chamber through the stuffing box. 
When the valve has turned the required dist the weighted 
catch lever, seen, drops into the next recess in the projecting rim 
of the spur wheel and stops the movement of the valve in exactly 
its required position. 











MOULDING SCREW PROPELLERS. 


F We publish this week a working drawing of a screw propeller, 
and we think the following information on the moulding of screws 
will prove novel and interesting to many of our readers. 

In speaking of the moulding of propellers it is scarcely necessary 
to mention that when several small ones— less than about 3ft. in 
diameter—are wanted from the same drawing a pattern may be 
made and the moulding done in dry sand; but this is very rarely 


} 


i 


an 


qi 


i 


the case—in fact only when it happens that a number of barges 

or launches are fitted with screws under one contract. The real 

art of meaning pripeiiets te bodied in the p of ping 

them in loam, the main principles of which are contained in the 

following short d tion, though there are slight differences of 
lation in some foundries. 

i and in diameter 


cast, and jn the centre is placed a pattern of 





| the boss, which is sometimes swepl up in loam if very large, but 
is usually a wooden pattern. A sweeping mandril is stuck up in 
the centre of the boss, with an arm for striking out the circum- 
ference, &c. The rough form of the blades is built up in brick and 
loam, and faced with wet loam, as sketched in Fig. 1. At the 
circumference and boss two triangular templates are placed—see 
Fig. 2—representing the pitch for the ose of guiding the sweep- 
ing lath. Sometimes a stout strip of lead is fixed on the boss 
pattern in place of the page to represent the pitch. The outer 
template should be made of thin sheet iron, and bent round to the 
curve of the circumference; but many moulders content themselves 
with one of straight wood, as the error caused by using a straight 
template is not very considerable. In moving the sweeping lath 
care must be taken to keep it always horizontal, and to make sure 
of this it is usual to mark an equal number of equidistant points 
on the two templates, and of course the lath mast both points 
in each corresponding pair at the same time, as shown in Fig. 2. 
This process of sweeping gives the form of the face of the blade. 
When the face is dry it is covered with parting sand, and a pattern 
of blade is formed in loam upon it by one of two methods accord- 
ing to the form of back of blade. If the back has a straight taper 
from boss to point, a template is placed at the boss and another at 
the point representing the thicknesses and form, and with these two 
pene? sm a straight lath is used for sweeping it; but if the back is 
curved longitudinally as well as transversely, it is necessary to 
place three or four intermediate templates between the two end 
ones, representing the thicknesses and form at different sections, 
and the fairness of the curves between the templates is left to the 
eye of the moulder. In either method of forming this pattern of 
blade the profile is struck out on the face of bottom mould, and a 
piece of narrow hoop iron, representing the thickness of the blade 
at the edge, is bent round to the profile line, and fixed there to 
form the edge of pattern. The pattern being dry, the top mould 
is formed on it, and then it is removed, and the mould is trimmed, 
blackwashed, put together, and buried. It is not necess 
enter into particulars which are the same in all loam moulding. 

If two or more screws are required exactly alike, which often 
happens, as most sea-going steamers carry a duplicate, the labour 
+ Se al aacaaae by using the first casting as a pattern for 
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Grants and Dates of Provisional Protection for Six Months. 

3913. WILLIAM CLAY, Liverpool, “Improvements in the manufacture of 
forgings, and in machinery to be used therein "— December, 1868. 

968. HecroR AUGUSTE DUFRENE, Rue de la Fidelite, Paris, ‘‘ Improvements 
in the manufacture of ice and of the agents employed therein, and in the 
pe therewith.”—A communication from Charles Tellier, 
Paris.—6th Fi 





1079. JOSEPH AUGUSTUS MILLER, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in the construction of steam boilers, and in 
means for removing sediment and impurities therefrom, and in the method 
of introducing feed-water thereto, part of such improvements being appli- 
cable to surface condensers.” 

1081. ROBERT JOSEPH MORISON, Mark-lane, London, ‘Improvements in 
presses for poe mages | and packing cotton, wool, hay, hides, and other 
fibrous and plastic substances.”—A communication from Messrs. Joseph 
H. Adams and Coombs, New York, U 

1083. James Dewak, Kirkcaldy, Fife, 
substances for food and for manure.” 

1085. CHARLES LUNGLEY, Greenwich, Kent, ‘“‘ Improved means of and appa- 
ratus for removing deposit from tubes, flues, and passages.” 

1087. WILLIAM EDWAKD NEWTON, Chancery-lane, London, ‘“‘ An improved 
means of and apparatus for obtaining motive power for driving various 
kinds of light machinery."—A communication from William Farr Good- 
win, New York, U.S 

1089, THOMAS HOWARD BLAMIRES, Huddersfield, Yorkshire, “ Machi 
or apparatus for receiving and registering or indicating votes at elec- 
ions 


8. 
“Improvements in treating certain 
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1091, P&TER JENSEN, Chiswell-street, Finsbury-square, London, ‘“ Improve- 
ments in centrifugal and other pumps and in syphons.”—A communication 
from August Christian Nagel and Reinhold Hermann Kaemp, Hamburgh. 
—9th April, 1869, 

1095. WILLIAM SMITH, Heywood, Lancashire, ‘‘ Certain improvements in 
looms for weaving.” 

1097. WILLIAM ASHTON and JOHN HENRY STOREY, Manchester, ‘‘ Improve- 
ments in a ‘atus for asce: ing and indicating the duty of steam 
engines, modifications of the said apparatus being also applicable to other 


Pi . 

1099. JOHN MUIR HETHERINGTON, Manchester, ‘‘ Improvements in ma- 
chinery for combing cotton.” 

1101. PéTER HEADRIDGE, Lime-grove, Manchester, ‘Improvements in 
dentistry for expanding the upper and lower maxillary.” 

1103. EOWARD CHARLES CORTIS STANFORD, Glasgow, Lanarkshire, N.B., 
‘Improvements in applying, treating, and utilising materials for deodoris- 
ing solid, liquid, and gaseous matters.” 

1104, GILES HawoRgTH, HENRY HAUGHTON, and ROBERT GIBBONS, Black- 
burn, L hire, * d apparatus for facilitating the consumption 

of smoke.” 

1105, OcraAVE VivigR, Sekforde-street, Clerkenwell, London, ‘‘ Improve- 
ments in escapements for watches and other timepieces.” 

1109, WILLIAM MARTIN, Manchester, ** Imp: in the construction 
of ships and vessels.” 

1111. JaMss WapsworTH, Bromley-street, Manch " P 
lighting fires and economising fuel, and in apparatus therefor.” 

1113. JoHN HANDSLEY DALES and JOHN FREDERICK MAYGROVE, Wood- 
street, London, ‘‘ Improvements in the mode of and in looms for weaving 
haic cloth and other fabrics.”— 10th April, 1869. 

1115. WILLIAM CROMBLEHOLME, Manchester, ‘Improvements in apparatus 
for registering the number of persons entering into and going out of public 
vehicles and buildings, or places of amusement, or over bridges.” 

1116. EowIn DANIEL TEMPLE, King William-street, London, “ Improve- 
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1117. JOHN KIRK, Woolwich, Kent, ‘Improvements in cabs, carriages, or 
other vehicles.” 

1119. JOHN EASTON, Taunton, Somersetshire, ‘‘Improvements in the con- 
struction of drop drills."—4 cemmunication from John Dunne]l Garrett, 
Buckau, near Magdeburg, Prussia. 

1121. EDWARD Bé£Angs, Cord 


Beh tanh 





. near 


» d, Berkshire, “Im- 
brewing.”—12h April, 1869, 
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471. GzornGs West Royston P1cort, Halifax, Yorkshi Impr 
in machinery or apparatus for the ti of various 
articles of commerce from materials capable of being formed either by 
tension, compression, or extension thereof.” —16th February, 1869. 

813. JAMES HEYWOOD, Tonge, Lancashire, Frasp MURPHY, Middleton, Ln- 
cashire, and JOHN WILD, Tonge, Lancashire, ‘‘ Improved tapes for Venet «n 
window blinds, for ribbons, hatbands, and similar articles, and for impros vd 
looms and apparatus for weaving them.” —17th March, 1869. 

970. Joun HuGHES LLOYD, Liangefin, Anglesey, North Wales, ‘Improved 
machinery for working, cutting, shaping, sawing, and hammering tools by 

wer, and for apparatus connected therewith.”—3lst March, 1869. 
. GEORGE HENRY SMITH, Colchester, Essex, ‘‘Improved means and 
apparatus for i w eggs, vegetables, and other substances are 

sufficiently cooked or heated.” —2nd A 1 

1065. JOHN IsacK STASSEN, Euston-road, 


1067. HENRY PARSLOW, K / Lanarkshire, N.B., ‘An improved 
appliance to be used in the forms of certain parts of articles of 
a 


1088. ROBERT WILLIAM MUNRO, Clerkenwell-green, London, ‘Improve- 
ments in markers for whist and other games.” 

1071. a HALLAS and GrorGE Rasnse, task Yorkshire, “Improved 
apparatus for regulating the supply for purifying gas." 

1073, ALFRED FayeRr, Manchester, “Improvements in the employment of 
ap in the juction of sugar from sugar cane or beetroot, and 

in the | maaae of parts of the apparatus connected therewith.” —8¢h 


April, . 
1075. GeorGe Dovenas Hugues and ALFaED HARDY SELLERS, Notting- 
ham, “ Improvements in self. safety valves for steam boilers.” 
. WILLIAM ANTHONY onsen doomeses, Lancashire, ‘‘ Improvements 
in apparatus for lighting street and other lamps,” 


are 





on, “Improvements in the 
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1123. HENRY Browne, Liverpool, ‘‘ Imp: nts in Pp 

1125. STEPHEN HOLMAN, Laurence Pountney-lane, London, “ Improvements 
in velocipedes, parts of which improvements are also applicable to lifts, 
cranes, and other revolving machines.” 

1127. Tom BeLL Buans, Camelford, Cornwall, ‘‘ Improvements in the con- 
struction of cases to be employed with breech-loading fire-arms to render 
them available for use with ordinary loose ammunition.” 

1129. JAMES ROBERTS, Birmingham, ‘‘ Improvements in draw plates or fire 


1131. BENJAMIN JOSEPH BARNARD MILLS, Southamp gs, London, 
“Imp n the fi of boots and shoes, and in machinery 
oumeee —— communication from Everett Preston Richardson, 


wrence, usetts, U.S. 

1132. RICHARD EZDE MARSHALL and CHARLES MARSHALL, Cheltenham, 
Gloucestershire, ‘‘ Improvements in ae for distributing fumigating 
matter, in order to destroy insects and flies on plants.” 

1133, WALTER GILLESPIE, Coupland-terrace, Plumstead, Kent, ‘‘ Improve- 
ments in furnace bars, and in sod mode of arranging andvusing them so as 
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to consume smoke and econom: 
1135, ALFRED VINCENT N&SWTON, Chancery-lane, London, ‘An im 
construction of fan blower.”—A communication from Patrick Clar 
Jacob Randolph Shotwell, Rahway, New Jersey, U.8. 
1137. Faancis Erskine, Manch “Imp fire-bars and 
arrangements for economising fuel and consuming smoke, applicable to 
steam beiler and other furnaces.” — 13th 1869. 
1141, EDMUND DOWLING, St. John's-wood, London, ‘Improvements in 


ianoforte 5 
ui? JOHN MCLAUCHLAN, Greenock, Renfrewshire, N.B., ‘Im 
in the manufacture of retorts for re-burning animal charcoal, 
gas, and for other like uses,” ’ 
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jmachinery for prod| producing moulds and cores to be used in 
= ILLIAM WRIGHT, Mostyn, Flintshire, “Tm ements in treating ores 

por Se prov g 
1158. JOSIAH x0 — JENNINGS, Palace Wharf, 


“ Im 
necessary to warming and draining the same 
1155. WILLIAM GRADWELL, Manchester, “ on bite in steam 


1157. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments manufacture of india-rubber La ote feeding bottles, and 
therefor.”—A comm from Manuel Leopold 

Jonas Lavater. St. Martin, Paris.—14th 1869. 


1149. Joserx gy af and SAMUEL JOsEPH PEET, Leeds, Yorkshire, ‘ Im- 
provements in 


heilat 


Chancery-lane, 





1245. WiLLIAM =Rospeet Lake, Southampt 
* Improvements ia oa a April, 1869. 

1290. SAMUEL OAKMAN, Suffolk,'M 
in the construction of smelting and other furnaces.” oh pra 1869. 








Patents on which the Stamp Duty of £50 has been Paid. 

1197. EDWIN Bray and JoHN CrosBy HARGREAVES, Leeds, Yorkshire, 
** Prevention of steam boiler explosions.”—27th April, 1866 

1306.. BENJAMIN Waricar, Lichfield, Staffordshire, ‘‘ Cooking or kitchen 


ranges.” —8th May, 1866. 
= Davip Tuouton, Old-street, St. Luke’s, London, “‘ Steam boilers.” — 
1219. Cuanins Dovaras Fox, Spring ens, London, ‘‘ Screw-cutting and 





1160. te JOuN WorssaM, Wenlock-road, City-road, don, ‘ Impro 
panes —e for lifting casks, boxes, bales, or packages from one 


Spittlegate, near Grantham, Lincolnshire, ‘‘ nese 
1 drills for sowing grain and seeds with or without 
+ areal 

1163, EDWARD Corsa, Laurence Pountney-lane, London, ‘‘ Improvements 
in the manufacture of waterproof coats and other waterproof articles of 
dress worn externally.” 

1165, AARON WHITE COOK WILLIAMS, th 
lane, London, ‘Improvements betes and jars for —— ¥-- and 

other subst. and in for the same. 

1167. JAMES VIVIAN, Falmouth, Cornwall, “ Improvements in engines, 

pumps, and machinery to be used in — partly applicable to other 


floor 
1161. euaes BLACK, 
in — 
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P —15th April, 1869. 
1172. FRANCIS MULLINER, Northampton, ‘ P in the tre 
tion of wheeled carriages.” 


1173. Lupwia EaGert and OTTO ERNEST POHL, ~~ 1, ‘« Anew mode of 
a vessels of war with due regard to their protection from shot 
and shell.” 

a ag + a FIELD WHITEHURST, Cambridge ina pe le cage -road, 

urrey, ** Improvements in a) and machinery for mashing grain and 
taining ucts therefrom. — - 

1176. WILLIAM HENRY THIOK, Kentish Town, London, “Improvements in 
fret-cutting or sawing machines.” 

1177. SAMUEL HARRISON, Liverpool, and 
arrangement of same for ventilating, access to, and flushing street 
= other sewers and drains, also in fying the noxious gases arising 

erefrom, parts of which improvements consist in gully stench traps.” 

17. ARCHIBALD FULTON CralG, Paisley, Renfrewshire, N.B., ‘ Improve- 
ments in apparatus for cutting or dividing pasteboard or other sheets to 
form cards and the like.” 

1180. JouN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in fire-arms and in elevation sights for the same.”—A communication from 
Aloyse Mulle’, Paris. 

118). WiLLIAM Epwarp NEwrToN, Chancery-lane, London, ‘* An improved 
safety attachment to be adapted to burners ~ burning explosive gases for 
illuminating and other purposes.”—A communication from John Stephen 
Lipps, Brooklyn, New York, U.S 

1182. JOsePH IveEs, bing Oxfordshire, “An improved construction of 
velocipede,”— 16th April, 1 

1184. Epwarp THOMAS HuaHes, Chancery-lane, London, ‘‘ Improvements 

fire-arms and ordnance, and in ammunition for the same.”—A 
communication from Oliver Fisher, Winchester, New Haven, U.S. 

1186. FABIAN JAMES KNEWSTUB, St. James-street, London, ‘ Improvements 
in the process of printing.” 

1187, HENRY WILLIAM Des, Sherwood-street, Golden-square, London, 
ph. cemeeete in making bottles, jars, and similar articles air and liquid 

ight.’ 

1188. THOMAS AMIES, Peterborough, Northamptonshire, ‘‘ Improvements in 
oe for heating water for warming greenhouses and other buildings, 


for other 
1190. THOMAS Pace, Ad Adelphi, London, “I pplicable to rail, 
tramway, and road locomotives.”—17th Apri, 1869. 
= ae SMITH, Mauchline, Ayrshire, “ Improvements i in ornamenting 
, and other coverings for the human head.’ 


Berwick-place, Bellevue, Shrewsbury, Salop, 


“Improvements in a 





1192. hover CHAPMAN, 





“Im ements in railway fish-plates and the mode of fixing the same.” 
1195. "PIERRE BouRcHANI, Paris, ‘‘Improvements in the construction of 
ta _ ri apparatus for raising beer, wine, and other 
uids.” 


1197, HENRY AITKEN, Falkirk, Stirling, N.B., “Improvements in treating 
iron ores or ironstones.” 

1198, JosePpH Epwin WARD, Bredbury, Cheshire, ‘‘ Improvements in hats 
or coverings for the head, and in the construction’ ¢r manufacture of the 


same.” 

1199, ALFRED VINCENT NEWTON, Chancery-lane, London, ‘“‘ Improvements 
in friction matches, and in match-boxes or holders for containing the 
same.”—A communication from William Henry Rogers, New York, U.S. 

1200. HENRY YouNG DaReacotr Scott, Ealing, Middlesex, “ Improve- 
ments in pottery ovens or kilns and glass and other furnaces. 

1201. SUMNER SHAW, South buildi Chancery- lane, London, “‘ An 
improved feed-water a; chiefly designed for supplying and main- 
taining a proper water level in steam boilers.”—A communication from 
Philander Shaw, Boston, Massachusetts, U.S.—19th April, 1869. 

1202, LEOPOLD GogTz, Leith, Midlothian, N.B., “‘ An improved preparation 
of m for cleansing wool, cotton, linen, and other like fibrous sub- 
stances.”—A communication from Georg Muller, Neustadt-on-the-Haardt, 


Bav 

1203, ANTONIO BRADY, Maryland Point, Stratford, Essex, ‘“ Producing pure 
iron direct from crude iron ore.”"—A communication from Edward Brady, 
Ridge Avenue, Philadelphia, Pennsylvania, U.S. 

= REDERICK WILLIAM FOLLOWS and a B.-neag aan, “An 

mproved apparatus for sweeping carpets, floors, lawns, an er surfaces.” 

1206 Pranon BABTLE, Basset Foundry, Pool, Cornwall, “ Improvements i in 
a for dressing or washing tin ores and other minerals 

1209. WILLIAM EDWARD GepGE, Wellington-street, Strand, London, “An 
improved water meter.”—-A communication from Armand Charles ‘Barre, 
Valenciennes, France. 

1210. KENNETH SMITH MACKENZIE, Gairloch, Ross. N.B., ‘‘ Improvements 
in fences, railings, hurdles, and similar structures ” 

1211. HeNay Les, Manchester, ‘* Improvements in looms for weaving.” 

1212. GeorGk GReeEN, Aberystwith, om ‘* Improvements in apparatus 
for separating ores and other mater ials.” 

1214. MATTHEW ANDREW, S , Chancery-lane, London, 
“*Improvements in vessels for containing oil or other liquids, and in 
devices for drawing the contents frem the same. a 

1215. WILLIAM §=ROBERT build Chancery-lane, 
London, “Improvements in lamps.”—A communication from John Mans- 
field — and Mark Wiggens House, Cleveland, Ohio, U.S.—20th 


April, 1869. 

1217. WILLIAM HOLLOWAY, Portland-place North, Lower Clapton, Middle- 
sex, ‘‘ Improvements in apparatus for the manufacture of beverages from 
cocoa nibs, cocoa powder, paste, or other similar substances.” 

1220, EDOUARD ONEZIME CATRIN, Boulevart Bonne Nouvelle, Paris, ‘‘ A 
novel application of a key to act asa cock at the upper part of bottles, 
demi-johns, and analogous vessels.” 

= JOHN , WALKER pee ge Saw _ Foyle ot Londonderry, 

steam en, 

12238. Toteas CHARLES BULL, ——— Herefordshire, rs ‘An improvement 
in the manufacture of boots or shoes. 

yn Fane HENRY, Fleet-street, London, s - Sapeered sant of ob- 

pyrophosphate of lime.”—-A communication from st Deligny, 
Boulevart St. Martin, Paris. - 

1225. HENR#Y CHARLES MAYER, Craven-street, Westminster, 
ments in velocipedes.” 

a MATTHEW PLETTS, Newcastle-on-Tyne, 


1227. CHARLES DENTON ABEL, South ton- buildi 
London, “‘ A new or improved method of and ials for the 
of mura) tings.” — A communication from Pierre Oury and Paul Cousin, 
Rue des Fréres, Paris. 

1228. CHARLES MATTHEW BARKER, Kennington Park-road, Surrey, ‘‘ Im- 
provements in steam generators.” 

1229, WILLIAM JOHNSON, The Elms, Sketty, me, Glamorganshire, South 
bea ds “An poe pee ‘system of communication be tween railway passengers 
and the guard and ver of a train.” 

ba CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ fm or ay ee 

in dressing or finishing fabrics.” —A ~ In eceaeaacemmaae from Joseph Ernest 
Thiemonge, Lesses, near Thillot, France. 
1231, WALTER ROBINSON, Gospel Oak I rks, Tipton, S 
ture of thin sheets or plates of steel or of 


869, 
q anchester, ‘* Improvements in looms for weaving.” 
= HENRY THOMAS LEWIS and WILLIAM WHIT, Handsworth, Stafford- 
“ Anim ed mode of hanging or suspending sash frames.” 
1908 RAINGER be Anerly-road, Penge, Surrey, ‘‘ Improved 
apparatus for carburetting air or gas. 


1244, ALFRED BORGNET, age poe Glamorganshire, South Wales, “‘ Improve- 
one. Ag : f paint.’’ 
ILLIAM ROBERT LAKE, ings, ar wg 

for effecting communication be 


the passenger an nn “pont the guard and driver of rail 
tween the an ver aA aon 
train.”—A dee from Jean Corre, Paris.—22nd April, 1869, od 
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1866. 

1225. JOHN SPENCER ne Deveath ae, Coatbridge, Lanark- 
shire, N.B., ‘‘ Rolling mills.”—1lst May, 1866. 

1254. HENRY ARTHUR ANFIELD, Thornton-street, Brixton, Surrey, ‘' Pick- 
ling vegetables.” —3rd May, 1*66. 

1327. JOHN ALLCOCK Joues Middlesbore’-on-Tees, Yorkshire, ‘‘ Non-con- 
ducting substances for impeding the passage of heat.”— 9th May, 1866. 

1221. WILLIAM DsAKIN, Great Barr, Staffordshire, and JOHN BAGNALL 
— Tettenhall, Staffordshire, ‘‘ Hollow projectiles.”—30ch April, 


1866. 
1397. GEORGE MACDONALD, Aston, near Birmingham, “‘ Cleaning and gin- 
ning cotton, &c.”—17th May, 1866. 

1230. agen Lewis, pg ** Slide valves for regulating the flow of 
steam, water, &c.”—Ist May, 1*66. 
1318. Geonen TOMI4NSON BOUSFIELD, hb h Park, Brixton, Surrey, 

“ Cording, webbing, &c.”—8th May, 
1490. ROBERT MAYNAKD and Rosuer Mayen, jun., Whittlesford, Cam- 
bridgeshire, ‘‘ Horse rakes,” —29¢th May, 1 
1257. STEPHEN BOURNE, Headstone Drive, Harrow, Middlesex, “ Treating 
india-rubber, &c.”—3rd May, 1866. 
1297. ANTOINE POCHERON, Passage des Petites Ecuries, Paris, ‘‘ Glass.”— 
7th May, 1866. 





1333. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Rotary 
blowers.” —9th May, 1866. 
“ Carriages, 


1345. WILLIAM BOTWOOpD, St. Helen’s-street, Ipswich, Suffolk, 
&c.”—10th May, 1866. 

1404. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Measuring the 
depth of water, &c.”—17th May, 1866. 





Patents on which the Stamp Duty of £100 has been Paid. 

1461. ADOLPHE NICOL®, Soho-square, London, ‘“‘Stop watches and time- 
kee ."—14th May, 1862. 

1275. JaMES OXLEY, Garden-street, Sheffield, ‘‘ Cutting and chopping bread, 
&e.”—30th april, 1862. 

1301. —— PAUL, Dumbarton, N.B., ‘‘ Windlasses and capstans, &c.” 
2nd May, 

1473. Cues ts ATTWOOD, Tow Law Ironworks, Durham, “ Steel and iron.” 
15th May, 

1318. jou owam, Leeds, Yorkshire, ‘‘ Engines for hauling agricultural 
implements.”—3rd May, 1862. 





Notices of Intention to Proceed ' with Patents. 

3876. WILLIAM ROBERT LAKE, S Idi Chancery-lane, 
London, ‘‘ Improvements in machinery for cutting and ‘working rocks and 
other hard sub chiefly d lesig for mining, tunnelling, and other 
like ions.” —A om” a James Asbury weKom, Paris 

3877. THOMAS RAMSDEN Suaw, Pe Pendl in 
the method of lubricating the bearing & the sh = oe of ma- 
chinery, and other journals or bearings.” 

3889. JOHN WILKINSON, jun., St. Helen's Mills, Hunslet, Leeds, Yorkshire, 
“An , a 2 manufacture of saddle cloths and numnahs or cavalry 

bl —2ist Di 




















, 1868. 
3910. JOHN SNAP&, Mountain Ash, near Aberdare, South Wales, “ Improve- 
ments in ra or apparatus for drawing and forcing fluids, particularly 

of m 

3913. was can, Liverpool, ‘‘Improvements in the manufacture of 
forgings, and in machinery to be used therein.”——-22nd December, 1868. 

3920. ~ GeEorGE REeBvVE, Greenwich, Kent, ‘‘ Improvements in ink- 
stands.” 

3921, George HOOKHAM, Oxford, “ Improvements in sash lines and pulleys 
for the same, also in fastening such lines to sashes, and in sashes and 
frames used therewith, such improvements in sash lines being applicable 
to cords, lines, straps, and bands for cranes and other purposes.” 

3926. FREDERIC PELHAM WARREN, Northumberland House, High-road, 
Lee, Kent, “Improvements in cooking apparatus, which improvements 
are applicable also to other m2 og | ng transmitting heat to liquids and 
generating steam.”—23rd December, 

3930. WILLIAM HENRY WALENN, Talbot-roed, Tufnell Park, West Hollo- 
way, spew London, “« Improvements in the electric deposition of 
copper and brass. 

3931. THOMAS WARREN, Glasgow, Lanarkshire, N.B., 
glass furnaces.” 

3938. WILLIAM ROBERT LAKE, South ton-b Chancery-lane, 
London, ‘‘ An improved combined boat and carriage, designed for use on 
either land or water, and in apparatus - eee therewith.”—A communi- 
cation from Francois de Amezaga, Pari 

3935. HENRY ROBINSON, Bridge ey Lewisham, hey = and JOHN SMITH, 
Carshalton, Surrey, “I 

3936. ROBERT Bosy, Bury St. veda Sumi, "= iaguoteanenie in the 
construction of floors for malt kilns or drying rooms.”—24th December, 





“Tmprovements in 
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1868. 

3952. CHARLES DENTON ABEL, Chancery-lane, London, ‘* Improvements in 
the manufacture of wrought metal pipes, and in the ap "Elow, employed 
for that se.”—A communication from James Beach Clow, Allegheny, 
Pennsylvania, U.S. 

3953. JULES ALEXANDRE Pepe - LANDA, Cour des Miracles, Paris, “‘ An 

fg letters, medallions, and other orna- 
ments on stone or metal.” "— 29th December, 1 868. 

3967. THOMAS FREDERICK HENLEY, Pimlico, London, “ Improved means of 
operating upon stick or gum lac, for the extraction of colouring matter or 
lac dye, and for the production of shell lac.” 

3968. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of paper tubes amen in the spinning of wool and 
other fibrous substances, and in t hi 
therein.”— A communication from Mathias Schaffhauser. —30th December, 








1868. 

3977. CHARLES DE BERGUS, Strand, Westminster, ‘Improvements in the 

permanent way of railways, and of street tramways.” 

3980, WILLIAM ROBERT LAKE, Southampton. buildings, Chancery- lane, 
London, ‘*1 ts in hinery for untwisting and separating the 
fibres of hair ropes.’"—A communication from Abner Mellen, John H. 
Wilcox, and Abner Mellen, jun., New York, U.S. 

3986. HENRY EowaRD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in washing machines.”—A communication from Hamilton Erastus Smith, 
New York, U.&. 

3987, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in revolving fire-arms, and in cartridges for the same, and for other fire- 
arms.”"—A communication from Ebenezer Howard Plant, Amzi Perrin 
Plant, -_ Mt oes Hotchkiss, S » c t, U.S. — Sst 


4, WILLIAM “ieee WILLIAMS, Sheffield, ‘‘ Improvements in fettling 
= lining puddling furnaces used in the manufacture of iron an 








6. ‘THOMAS GREEN, Smithfield Ironworks, Leeds, Yorkshire, ‘‘ Improvements 
in steam and other boilers.” 

7. THOMAS GResN, WILLIAM BURROWS, and REUBEN TURNER, Leeds, 
Yorkshire, ‘‘ Improvements in bushing the bunghole of casks and other 
vessels.” 

8. BENJAMIN GEORGE GEORGE, Hatton-garden, London, ‘‘ Improvements in 
the manufacture of show cards, almanacks, book covers, and other orna- 
mental surfaces.” 

10. MICHAEL HENRY, Fleet-street, London, “I in inery or 
apparatus for combing fibrous materials.”—A communication = Joseph 
Imbs, Boulevart St. Martin, Paris.—1lst January, 1869. 

13. ARTHUR BATCHELAR, Brockham, Surrey, ‘“‘Improvements in kilns for 
burning bricks, tiles, pottery, lime, cement, and other similar articles.”— 


ts in the — 








january, 1869. 
71, Eowarp Gray, Sheffield, “I of plough 
coulters.""—9th January, 1869. 
90. BrisTOW HUNT, Serle-street, Lincoln’s-inn, London, “ Improvements in 
water meters.”—A communication from Gerard Sickles and John H. 

Thorndike, Boston, Massachusetts, U.S.—12th January, 1869. 

104, JULIUS SCHLO:888, Finsbury-place, London, “ A new or improved self- 
acting metallic packing for parts of steam, air, gas, water, or “x fluid 
pressure engines, or for pu yt or one any or apparatus in which 
Aun is required.” —13th 

118. ALEXANDER MELVILLE CLARK, , London, “ Improve- 
ments in breech-loading fire-arms and cartridges."—A communication 
—_ Jules Felix Gévelot, Boulevart St. Martin, Paris.”—14:h January, 


131. — HowcroFT and ALEXANDER MOGREGOR, Bedford Leigh, 
Lancashire, ‘‘ Improvements in reaping and mowing machines.”—15th 
January, 1369. Pre <a 





150. WiuLiaM =Ropert LAK#, buildi Cc -lane, 
bg Improvements in the manufacture of | shawls other 
woven mn fabrics. —A communication from Etienne voiron, Paris. 


Vath 





151, MICHABL HENRY, Fieet-street, London, 
metal article.”"—A communication —y Mariniition Joseph Magniant 





and Antoine Eugéne Journault, Boulevart St. Martin, Paris.—16t h Januar 
1869 


164. ALEXANDER MELVILL® CLARK, Chancery-lane, London, ‘“ Improve- 
ments in the manufacture and refining of sugar."—A communication from 
Louis Joseph Fréderic Margueritte, Boulevart St. Martin, Paris.—18iA 
January, 1869. 

193. Davip am, « Geneva, Switzerland, “Improvements in apparatus for 


cutting or 

194. ALEXANDER NeeLviiic CLARK, Chancery-lane, London, “ Improve- 
ments in clasps or for scarfs and other articles of dress.”—A 
communication from Simon Schloss and Stephan Lerehenthal, Boulevart 
St. Martin, Paris 

199, WrtuamM Ropert LAke, Southampt Chancery-lane, 
London, “ An improved apparatus for shearing animals and skins.” _ 
A communication from Edwards Henry Rawlins, Paris.—2lsi /anwary, 


1869. 

457. Wit1aM Henry TAYLOR, South ton-buildings, Chancery-lane, 
London, “ An improved combined harness buckle and loop.” —15th Peb- 
ruary, 1869. 
*,* Specifications will be forwarded by post from the Patent-office on 

receipt of the amount of price and postage. Sums exceeding 5s. must be re- 

mitted by Post-office Order, made — at the Post-office, 5, High 

Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South 

ampton buildings, Chancery-lane, London. 


hnildt 








List of Specifications published during the Week ending 
lst May, 1869. 

2652, 4d.; 2680, 2s. 6d.; 278 41.; 2887, 10d.; 2906, 8d 2909, 4d.; 2910, 
10d.; 2011, 4d.; 2013, 44.; 2014, 44.; 2016, 8d.; 2017, 4d.; 2918, 4d.; 2919, 
4d.; 2920, 4d.; 2021, Sd.; 2922, 10d.; 2023, 4d.; 2024, 28.; 2925, 4d; 2026, 
8d.; 2927, Is. 2d.; 2020, 2s. 10d; 2930, 10d.; 2911, 10d; 2032. 4d; 2933, 
4d.; 2934, 10d ; 2925, 4d.; 2086. Sd.; 2937, 4d; 2038, la; 2939, In. 6d.; 
2940, 4d; 2041, 4d.; 2048, 4d.; 2044, Gd; 2945, 4d.; 2046, 4d.; 2947, 4d.; 
2048, 10d.; 2949, 44; 2050, 8d.; 2951, 4d.; 2952, 8d.; 2953. 1s. 4d.; 2954, 
S.; 2055, 8d.; 2056, 4d.; 2957, 4d ; 2058, 4d; 2050, 4d.; 2960, 10d.; 2961, 
10d.; 2962,4d.; 2063, 4d.; 2061, 10:1 ; 2965, 10d.; 2067, 4d.; 2968, 4d ; 2969, 8d.; 
2970, 10d.; 2971, la 4d ; 2972, ls. 2d.; 2073, 6d; 2974, 1e.; 2975, 1s.; 2977, 
8d.; 2978, ls. 6d.; 2979, Sd.; 2983, 4d.; 2004, 8d.; 2997, 6d.; 3003, 8d.; 3032, 
8d.; 3036, 4d.; 3760, 1s. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRACTS OF SPECIFICATIONS. 


following descriptions are made from Abstracts prepared expressly for Tux 
Enoinesr, at the office of Her tictecataaaamaamaaae of Patents, 


Class 1.-PRIME. MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
3120. C. D. Asex, Southampton-buildings, London, * Propelling vessels.” 
A communication. — Dated 12th October, 1868. 

This invention consists in constructing a propeller composed of a helical or 
screw blade fixed upon a shaft and enclosed by a cylinder open at the ends, 
which is fixed to the outer circumference of the screw blade, and consequently 
made to revoive therewith. 

3123. T. B. Jonpax, South Lambeth, London, “‘ Breaking minerals.” — Dated 
12th October, 1868 

According to this invention the breaking machine is a strong cast iron 
frame or box containing a hard iron ram and two wedge-shaped cheeks, also 
of hard iron, which have faces curved in horizontal section, and are kept in 
adjustment by massive wedges, against which they are bolted to the{frames by 
properly arranged adjusting screws. The dressing machine consists of a larg? 
hutch or tank of any suitable material for containing water. A sieve of any 
required mesh is fixed in this tank, a few inches below the water surface ; 
over this sieve at one end is a large hopper, from which a narrow adjustable 
opening, extending the entire width of the sieve, having its mouth on the re- 
quired level of the surface of the stuff under treatment, furnishes a self-acting 
adjustment for the depth of sand on the sieve bottom — Not proceeded with. 


3132. W. Moopig, Glasgow, “ Propelling and steering.”—Dated 12th October, 
1868. 


This invention consists mainly in mechanism for the propelling or the steer- 
ing of ships. A main vertical revolving shaft works in a footstep bearing in 
the kee] of the ship, and the journals are in frame bearings above the deck. 
The shaft carries the two thin and nearly flat rectangular propeller vanes, 
floats, or blades, one on each side, and exactly opposite to and equidistant from 
it, each revolving on its own axis or axial shaft. Lower footstep stud pivots 
near its centre are parallel, and in a plane with the axis of the main shaft. 
The pivots are secured to and project up from a two-armed plate or frame 
piece keyed or fixed to the lower end of the shaft near or close to the lower 
ends or edges of the floats. The shafts have their lower ends collared or fixed 
by lateral feathers to them, and the journals work in bearings formed or bushed 
in the upper armed plite, which is keyed or otherwise secured to the main 
shaft, close to the extreme upper ends or edges of the vanes or floats, which 
revolve on their own axes freely between and with their edges just clear of 
the carrying arms of their duplex frames, which are strengthened at their outer 
ends by the diagonal stays and main actuating shaft at the centre. 

3137. W. Yates, Duke-street, London, ** Furnaces.” — Dated 13th October, 
1868. 

This invention relates more particularly to puddling, converting, and re- 
heating furnaces, in which iron and steel are operated upon, and consists in 
constructing such furnaces or protecting their inner surfaces by a lining, so 
that they will be better able to resist the great heat to which such furnaces are 
exposed in metallurgic operations. 

3146. oo Rosertsox, Glasgow, “ Transmitiing power.”—Dated 14th October, 
1868 


This invention consists, mainly, in new or improved modes of generating 
and heating or producing fluid currents for actuating motive power engines 
generally; also in new or improved modes of transmitting motive power to, 
in, and through, or by mechanism or engines constructed so as to have one 
actuating fluid of each motor introduced, forced, or injected, in the form of 
a jet or stream through an annular nozzle or other conduit, made so as to 
draw another or second fluid or fluids into and through the maim duct, which 
is directed and applied so as to actuate the motive power engine or mechanism 
by its force and expansion. Also in new or improved modes of regulating 
the flow of the actuating or measured fluids to and from the cylinders of re- 
ciprocating motive power engines, fluid meters, or measuring machines, by 
forming the ports in and through the working surfaces of the cylinder and 
piston, so as to form also the induction or eduction valve or valves (with or 
without inducing action, or positively spent currents, and their fluid-tight 
working surfaces, and by giving the piston an oscillatory motion on its axis 
inthe well-known and proper sequential time and relative position to suit 
that of its own longitudinal reciprocatory motion, instead of the separate 
slide and other valves usually employed for the like purposes. 

3169. W. C. Caurcn, Derby, ‘‘ Steam engines.” — Dated 16th October, 1868. 

This invention relates to a previous patent, dated 6th July, 1867, No. 1794. 
The present invention relates, in the First place, to arrangements for removing 
the pressure of steam from the backs of slide valves, and consists in forming 
acircular groove in that face of the cap or ring which works against the 
division plate, so as to intercept or cut off any steam that may leak past the 
outer portion of the face of the capor ring, such leakage being taken from the 
said circular groove, through one or more small holes, to the inside of the cap 
or ring, and from thence, by small holes at the inner edge of the cap or ring, to 
the space between the cap or ring and the division plate. The said cap or 
ring is made with only one cylindrical flange or projection at its outer edge, 
instead of two (one on each edge), as in the invention above referred to, and 
the inner surface of the said flange or projection is conical in form. In the 
Second place, to improvements in pistons, described in the specification of 
patent above referred to, and consists in dispensing with one inner ring therein 
described, and in using segmental pieces, straight on one side, to cover the 
joints of the packing rings acting against the cylinder; also in inserting two 
packing rings to work ag&inst the inside of the cylinder, and in forcing these 
two rings apart against the junk ring and piston head by means of an elastic 
collapsing ring, straight on one side and bevelled on the other. In the Third 
place, to improvements in safety valves and apparatus for preventing damage 
and accidents in steam boilers. With reference to safety valves, the invention 
consists in making the outlet for the escaping steam of annular form, and in 
covering this » ith an annular or ring valve, held down as required either by 
a weight or weights, or by a weighted lever or by springs. 

3197. W. Dong and J. Tuornuitt, Manchester, “ Motive power engines.” — 
Dated 20th October, 1868. 

This invention consists in connecting one or more extra cylinders to the 
ordinary high pressure cylinder according to the requirements for the object in 
hand, that is the steam exhausted from the first high pressure cylinder is 
received at the exhausted pressure and made effective in the second cylinder 
at a pressure equalling that with which it escapes from the front cylinder; 
after which, if necessary, the latent power remaining in the steam may be 
further utilised, and its power made effective by again throwing it into a third 
cylinder, unti] the whole effective power of the steam is absorbed, or the 
steam having done service in the two cylinders, that is with high and low 
pressure, may be exhausted in the ordin manner. The fittings and con- 
struction of valves and other gear is of the ordinary description.~-Vot proceeded 
with. 


$210. J. F. a Whitechapel, “Centrifugal machinery.”— Dated [20th 
October, 1868. 
In this invention the wire gauge or straining medium is made in the form of 
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a pumber or endless bands or cylinders disposed around the drum in such a 
manner as to enable the endless bands or cylinders to receive a travelling 
movement of their own upon suitable carrier rollers, or, in the case of wire 
gauze cylinders, upon the axis of such cylinders mounted upon the drum. A 
simple and effective mode of transmitting the independent travelling motion 
to the endless bands or cylinders of wire gauze is to mount a vertical shaft in 
suitable bearings outside the main frame; and to impart motion to the second- 
motion shaft by a strap from a cone pulley on the main drum shaft, a corre- 
sponding cone pulley being mounted on the second-motion shaft. 

5213, W. Maupsvay and W. L. Raw.tys, Liverpool, ** Furnaces and boilers.” 

—Dated 20th October, 1868. 

This apparatus is placed or constructed within the furnace, and where a 
boiler is used it is connected with the boiler so as to form a part of it. The 
apparatus has air pipes, ducts, or spaces passing through the water or con- 
ducting the air between pipes, ducts, or spaces containing water, which air- 
pipes, ducts, or spaces have suitable openings conveying the air over and on to 
the coals or fuel, thereby causing complete combustion of the gases evolved 
from the burning fuel. The water from the boiler is admitted to the apparatus 
nd is made to circulate through it. 
$229. K. J. Winstow, Twickenham, “ Conveying rotary motion.” —Dated 22nd 

October, 1868. 

This invention relates to a patent dated 25th January, 1863. Instead of the 
ratchet pawl, and device for lifting the pawl on and off the ratchet, as set 
forth in the last-mentioned letters patent, a flexible band, such as a chain 
strap, gut line, or other pliable material is used, one end of which is fastened 
o the drum which is described in the specification of the letters patent, or to 
a loose pulley used to give rotary motion to the axle, the other end of such 
band, cher it has been wound several times round the axle, is attached toa 
drag having a movement independent of the drum and axle.—Not proceeded 
with. 

3230. M. A. F. Meynons, “‘ Raising water.”"—A communication.— Dated 22nd 
October, 1868, 

This invention consists in a cast iron chamber constructed by the union of 
castings by bolts. There is a diaphragm of twisted cotton ducts of six or 
more Jayers held between two iron plates which are connected with the valve 
stem, which is provided on its lower end with anut. There is also a pipe for 
the conveyance of steam into the chamber, and a cast iron base secured to a 
bowl by bolts. There is a tube, the upper end of which is used as a valve to 
close against the seat, and a spiral spring is set in this tube. An outlet tube 
provided with a check valve to prevent return of water, furnishes a ready 
outlet for the water. There is a tube leading from one tube to the injector 
provided with a valve; the exhaust air and hot water escape leads from a hot 
well and is provided with a valve. 

3251. R. Hunt, Lincoln’s-inn, “ Power capstans.’—A communication.— Dated 
24th October, 1868- 

This invention relates to various improvements in the method of gearing 
and other peculiarities in the construction of power capstans. 

3260. H. E. Newron, Chancery-lane, ‘‘ Steam pumps.” —A communication,.— 
Dated 25th October, 1868. 

This invention relates to the kind of pumping engine known as direct and 
double-action. The main valve is worked by the direct action of steam ad- 
mitted and exhausted therefrom by the action of auxiliary valves, which 
derive their motion in one direction from the steam piston, and in the other 
by the action of the steam and by gravitation. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3127. J. Warp, Clapham. “‘ Communicating between passengers and guard.” — 

Dated \3th October, 1468. 

This invention consists in a method of taking up the slack in the ropes or 
chains used for the communication between the passengers, guards, and 
drivers of railway trains. A cord or chain, with short cords or chains attached 
to it, passing into each compartment forthe use of the passengers, passes along 
the top or other convenient part of the carriage or frame, and passes around 
a fixed pulley at each end, and thence around a sliding pulley on to similar 
pulleys onthe end of the next carriage. These sliding pulleys are connected 
by a chain, cord, or rod, and the distance between them never varies. Each 
sliding pulley is attached to the carriage by the means of a chain or rod fur- 
nished with a spring of india-rubber or steel forming an elastic connection, so 
that the distance between the centre of the sliding pulley and the fixed end 
of the elastic connection is made to vary as the ends of the carriages vary 
A distance from the action of the buffers and draw springs.—Not proceeded 
wth, 

3128. T. F. Casuiy, Sheffield, ‘‘ Safety switches and rail joints.”—Dated 13th 

October, 1868. 

This invention consists, First, in switch levers for working single sets of 
points on sidings of main lines, branch lines, or for shuntings. Secondly, in 
combined levers and appliances for working the points and signals of junctions 
or stations. Thirdly, in a self-acting arrangement for catch sidings on in- 
clines, and for permitting trains to run behind the points at junctions and 
stations without deranging the locking gear. Fourthly, in a contrivance for 
forcing the points home close, and crushing any compressible matter that 
may be between them and the rails when a train is passing over them; and, 
Fifthly, in a method for preventing the abutting ends of fish-jointed rails 
from being depressed below one another, or the connecting bolts from being 
turned loose. 

3134. R. Dawson, Plymouth, ‘* Gunboats.”—Dated 13th October, 1868. 

This invention consists in constructing gunboats of two separate floating 
bodies of the same size and shape, and in connecting them together at a 
suitable distance asunder, and in forming a cupola of the entire width of the 
two aforesaid parts, atthe midship section thereof, and in fitting the guns, 
steering-whee], capstan, and propeller all within the cupola, so that the whole 
working and fighting of the gunboat can be effected within the cupola, and 
the whole view of the horizon be commanded. 

3150. 2. Hupsox, Wolverhampton, ‘ Stopping trains.” —Dated ith October 

1868, 


Upon the engine, or other convenient part of the train, a buffer is fixed in 
any convenient position between the ordinary buffers, the first-named buffer 
protruding such distance beyond the ordinary buffers as may be desirable. 
This supplementary buffer is arranged so as to be drawn inwards when it is 
intended to “‘ back” the train. Each carriage is provided with a horizontal 
rod, or its equivalent, running the length of the carriage, and protruding be- 
yond the buffer beam at each end thereof. To the ends of this rod are attached 
discs or buffer heads, and the rod is in a line with the  preogend or first- 
mentioned buffer placed upon the engine, or other suitable part of the train, 
and it is so acted upon by springs, or their equivalent, that,on being pushed 
in either direction, and the pressure being removed, the rod shall return to its 
former position. This rod may be connected with the ordinary brakes by 
gearing, and is so arranged by means of a spring, or its equivalent, that upon 
a certain pressure acting upon the brakes the rod may pass on, retaining the 
pressure, but not increasing it. 

3168, R. M. Marcuanrt, Wellington, N.E., “ Permanent way.”—Dated 16th 
October, 1868. 

A stee) or wrought iron rail is attached to a longitudinal cast iron seat or 
bearer by scvew bolts passed up through the seat and let into the rail. The 
top of the seat is grooved to receive the rail. The seat rests at the joints in a 
shoe. In some cases a split tube is inserted in the groove of the seat, so as 
to project slightly above the groove. When a locomotive passes over the r:il 
the tube gives and allows the rail to take its seat on the bearer. 

3179, D. Wixson, Dundee, N.B., ‘ Drag or brake.”—Dated 17th October, 1868. 

The apparatus is situated to act upon the inner end of the naves of the 
wheels, and is wholly or partly held in place by a rod at the end next to the 
rear of the vehicle. It consists of a drag strap, which surrounds the inner 
hoop of the nave, and through which a screw shaft passes, situate underneath 
the body of the vehicle. A wheel is placed at the end of the shaft, by which 
it is revolved, and the screw brought into action in the following manner .— 
As the drag serew is rotated it is forced backwards against the nave of the 
wheel at the same time that the rear end of the drag is drawn tightly against 
the opposite side of the nave, so that the nave becomes firmly held thereby, the 
object being to retard the vehicle in going down a hill; and the wheel may be 
either fixed so as not to revolve when the drag is put on, oy it may be allowed 
to revolve under friction slowly. 

3188. J. Cocxswoot, jun., and H. WEATHERILL, Manchester, “ Carriage 
axles.” —Dated 19th October, 1868. ® 

This invention consists in forming or constructing the back Mange plate of 
the axle solid, so as to form a component part of the axle in contradistinction 
to forming such flange or plate loose, and which, in the old construction of 
“ mail” is known as the “back plate.” This solid flange is formed with a 
recess or annular space around the axle arm at the root, on its outer surfaces, 
towards the “nave,” the arm of the axle projecting outward from the recess 
to its termination at the extremity of the nave, where it is enclosed by the 
sleeve or box and the cap in the ordinary manner. The box or sleeve of the 
axle is secured in the nave of the wheel. —Not proceeded with. 

3190, A. CLARK, Chancery-lane, ‘‘ Submarine lantern.” —A communication.— 
Dated 19th October, 1868. é 

This invention consists in the application to a lantern of an improved 
means for supplying air for the purpose of combustion and also for the pro- 
tection of the lamp ; also in improved means for supplying the Jamp with gas 
from a reservoir above the surface of the water; also in the application of a 
telescopic attachment for the better observance of the objects to be inspected. 


3195. J. Ras, Sydenham, “‘ Carts.”—Dated 19th October, 1868. 

This invention consists chiefly in constructing carts with a tank or recep- 
tacle, supported the axle of the cart in such a manner that it can be 
conveniently filled through a suitable aperture, and can'then be reversed or 





turned over to empty itself through the said aperture. The invention also 
Series to suomi Galsecty Wie seattred of the cart Be readily 
and conveniently effected, and in the aangement of the qald tank im such a 


manner, in combination with the shafts, that the weight of the tank and its 
load does not bear on the horse. 
3201. G. Wricut, Cahir, Ireland, “ Brakes.” — Dated 20th October, 1868. 

This invention consists in continuing the shaft of the ordinary buffer 
through the crosshead of the carriage to a poéfnt mear the centre midway, 
between and above the axle. The termination of the buffer shaft slides in a 
tube supported in bearings, and connected by a centre shaft or rod under the 
crossbar with which each carriage is provided. ‘The termination of these 
shafts or rods is provided with buffers, and the rods themselves are con- 
nected by an arrangement of levers with the tube in which the buffer shafts 
slide, so that when a forward t is tra itted to the central shaft or 
rod a partial turn is simultaneously given to the tube. Connected to this tube 
is a lever, that gives, when the tube turns, a rising motion to a vertical 
sliding bar having an equidistant position between the inner peripheries of 
the carriage wheels, to which rods the brake-blocks, supported in the 
ordinary manner, are d, the of such rods with the vertical 
sliding rod being somewhat below their point of connection with the block. 
— Not proceeded with. 

3226. C. McMituay, Sunderland, “ Protecting iron ships.” — Dated 2i\st 
October, 1868. 

This invention consists in a com d of gutta-percha and resin in equal 
proportions. These materials are boiled together, using, however, only so 
much heat as is necessary to admit of the complete mixture of the ingre- 
—, which are stirred and worked together until they are completely incor- 
porated. 

3227. W. R. Foster, Massachusetts, U.S., ‘‘Carriage wheels.”—Dated 21st 
October, 1868 








This invention consists in an arrangement of the ends of the felloe so as to 
be supported by the ends of male contracting screws, or by plates of metal 
separate from the nuts of such screws, and placed between the two and sus- 

d by the screws. Also in the formation of the halves of the nuts with 
recesses in their inner sides, such being as hereinafter explained. Also in 
making the tire with its inner surface coxcave, transversely to fit to a corre- 
sponding convexity of the felloe. Also in the formation of the block, which 
is arranged between the ends of the tire with a recess on its lower side in com- 
bination with the formation of the nuts with counterparts to enter such recess. 
Also in the combination of braces with the tire, the nuts and the right and 
left-hand screws thereof. 

3233. G. T. Bousrizxyp, Brixton, “ Propelling.”—A communicalion.—Dated 

22nd October, 1868. 

The First improvement is to enable a screw propeller arranged at the side of 
a vessel to receive and discharge the water with facility, although the pro- 
peller shaft is connected directly with the steam enzine, and it consists in the 
combination of the hull of the vessel with a shaft chamber placed at the out- 
side of the vessel, and containing the shaft of the screw propeller and with an 
overhung screw propeller arranged at the end of the said shaft chamber. The 
Second improvement consists of the combination of the hull of the vessel, 
exterior shaft chamber and screw propeller at the rear thereof, with a slay to 
sustain a portion of the weight of the propeller. The Third improvement 
consists of the combination of the said hull of the vessel, exterior shaft 
chamber, and overhung screw propeller with a guard above water. The 
Fourth improvement consists of the combination of the said hull of the vessel 
exterior shaft chamber, serew propeller and stay with a guard, as aforesaid. 
The Fifth improvement consists of the combination of the hull of the vessel, 
exterior shaft chamber, and screw propeller with two cranks, for receiving 
the motive power, arranged diametrically or nearly so opposite each other so 





that the momentum of one portion of the prop engine, d with one 
crank and movind in one direction, is counterbalanced in whole or in part by 
the momentum of another portion of the lier engi d with the 





prop ine 
other crank, and moving in the eppesite direction. The Sixth improvement 
consists in the combination of the hull of the vessel, exterior shaft chamber, 
and screw propeller, with pillow-block frames or brackets of U-form, arranged 
with the closed part of the frame at the exterior of the screw shaft. The 
Seventh improvement has reference especially to the engine for drawing the 
propeller, and consists of the combination of the crank shaft with two steam 
cylinders of unequal size (the smaller working steam of high pressure and the 
larger receiving the steam exhausted from the smaller), and with a single 
four-ported slide valve, which regulates the admission and exhaust of steam 
for both cylinders. 

3234. C. D. Arex, Southampton-buildings, “‘ Railways.”—A communication. — 

Dated 22nd October, 1868. 

The principal feature of the system’of railway forming the subject of the 
present invention, consists in the employment of a continuous timber perma- 
nent way of such a width that it is capable of carrying both rails for the roll- 
ing-stock to run upon. In the application shown the timber way is represented 
rectangular beam, the ends of which are scarfed so as to form rigid end con- 
nections. This timber way is laid either loosely on the surface of the 
ground with comparatively slight transverse supports at intervals, or it may be 
fixed down upon piles or uprights ; these supports may, on account of the rigid 
construction of the timber way be at greater distances apart than those for 
ordinary railways. 

3257. R. Retp, Granton, N.B., “ Trucks or wagons,”—Dated 24th October, 
1868. 

This invention consists, First, in constructing the wagons or trucks with 
troughs running round them or across the ends or through the centre, having, 
by preference, an opening on the outer side for the convenience of supply, 
such troughs either forming a part of the wagon itself, and having a plug- 
hole to allow the water to run off when it is necessary to clean them out, or 
being capable of removal therefrom for cleaning or repairs, also in providing 
the wagons with racks for hay and straw, and with fixed or movable stalls for 
keeping the cattle separate when on a journey, and with louvres or other 
means of ventilation. Secondly, in erecting at railway stations sidings or 
other suitable points on a line of railway, a set of supports, posts, or pillars, 
to which are attached either hoisting gear, or lowering gear, or hooks, by 
means of which a trough or troughs a rack or racks, or other receptacle for 
food, may be raised to a sufficient height to enable the animals when in the 
rain to drink or feed therefrom. 


: k Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

31°6. W. Brattsrorp and J. Gapspy, ‘‘ Lace.” —Dated 12th October, 1868. 
This invention consists in manufacturing on single tier machines employed 

in the manufacture of bobbin, net, or twist lace, an embroidered traverse 
warp net, the pillars of which are each made with one bobbin thread and one 
warp thread, while the crossings are made with two warp threads, the warp 
threads traversing the width of the breadth being made, and, if desired, to 
traverse the whole width of the machine. When the warp threads arrive at 
the ex ities of the breadths, the left-hand back warp thread is placed in 
the front, and the right-hand front warp thread is placed in the back, 

3144, W. R. Lake, Southampton-buildings, ** Spinning wool.’’—A communica- 

tion.—Dated 14th October, 1868. 

This invention relates to a machine in which the roving is fed at intervals 
to the twisting mechanism. The latter consists of a revolving tube, whose 
speed is governed according to the amount of twist desired. The yarn or 
thread, after having been twisted, is taken up by spools placed on spindles, 
which are supported by rails, which receive an automatic motion by the 
action of a conical cam mounted‘on a longitudinally sliding shaft, in such a 
manner that cops of the required form are produced with ease and rapidity. 
3149. W. Lonpene, Brunswick-place, N., ‘‘ Treating cotton seeds.” —Dated 14th 

October, 1868, 

This invention consists in treating cotton seed with sulphuric acid, of a 
strength and in proportions varying according to circumstances, with agita- 
tion, by which the cotton is disintegrated. The disintegration having taken 
place, the glutinous matter is separated from the seed by the application of 
Water, and the acid removed by an alkaline bath, and the seed rapidly dried 
by any suitable means. The refuse is employed for manure. 

3161. J. and A. Batt, Nottingham, *‘ Lace.”—Dated 15th October, 1858. 

This invention consists, First, in manufacturing new or peculiar ground or 
net in bobbin, net, or twist lace machines, in which, on each pillar or hole, 
one or more extra twists to that or those usually given in making ordinary 
lace or net is or are placed. The work is taken up with the point bars, every 
motion of the machine using a double set of points on each point bay, that is 
to say, for instance, in a ten-point machine twenty points are employed, points 
of various lengths being used as may be required ; in an eleven-point machine 
twenty-two points are employed; in a twelve-point machine twenty-four 
points are employed; and so on, double the number of points to the actual 
gauge of the machine being used. Also, in manufacturing on such ground 
or net spots, sprigs, or other deyices.— Wot with. 

3186 T. Wriciey and W. E. Yates, Manchester, * Beaming warps.”"— Dated 

19th October, 1468. . 

This invention relates to that class of cotton machinery employed for 
replenishing the warp beams of looms with yaras preparatory to looming. 
It consists in the novel employment of an adjustable expanding and contract- 
ing series or rows of guides, through which the warp threads pass as they are 

jelivered on to and These e ing 

















‘ived by the beam. and contracting 
guides are governed and receive their motion in the wing manner: The 
tail to which the are secured is or otherwise constructed so 


or 
expanded direction to the from the centre of the beam to its outer 
motion f ro 


3187. T. Wriciey and J. Ricuarpson, Manchester, ** Looms.” —Dated 19th 


This invention consists in and maintaining at one uniform ten- 
sgn the war teen of looms toy ae delivered fron the warp Dear hy 





3199. J. Exce, Manchester, “‘ Mules.” —Dated 20th October, 1868. 


The object of this invention is to regulate the amount of twist put in every 
stretch of yarn, and to check the momentum of the spindles when the 
is at the end ofits stretch, and when the twist at the head is com: 
Another part of the invention consists in an ouperetne for regulating the 
winding-on leys. The 


position of the driving straps on the pu ting-up an 
invention is particularly adapted to the mules for fine spinning known as box 
organ mules, 


3203. E. T Huoues, Chancery-lane, “Finishing needles.’ —A communication.— 
Dated & October, 1858. 


The object of this invention is to polish needles after they have passed 
through the tempering and scouring process. The First part of the invention 
relates to mechanism for polishing or finishing the needles and the Second 
part to a device for separating the needles to presen’ 
position to enter the polishing maching, and the invention consists, First, 
one or more polishing cylinders placed to each other, and revolvi 
rapidly over the surface of a carrying band, upon which the needles lie, an 
combined with a slide which moves transversely across the band, and resting 
upon the needles so as to give to the needles a rolling movement as they pass 
beneath the polishing cylinders, so as to polish the entire surface of the 
needles. Secondly, in the arrangement of an inclined plane or table with the 
proper delivering device, so that, as the needles are delivered near the higher 
end of the inclined table, they, by their own gravitation, will roll down the 
incline, turning by their own inclination, the head rolling faster than the 
point, so that the needles, the heads of which lie towards the right, will roll to 
the left side of the incline and vice versa, the heads all lying down the 
incline. 

3219. i. Houpex, M.P., Keighley, ‘Combing wool.”—Dated @ist October, 
18 





This invention relates to means of app for wool and other 
fibres, in which are employed, in connection with the carrying or holding 
combs, other combs (which I call “‘nacteur combs”), whose teeth point in 
the opposite direction to and during part of their motion, overlap the carrying 
combs, and relates to the use therewith of a guard plate, formed with a pro- 
jecting ledge in order that it may, whilst bearing against the carrying-combs, 
give support or protection to the points of the ‘‘nacteur” combs during the 
drawing off of the fibre through the teeth of both combs. The plate extends 
in a direction from the point of tangence of the carrying-comb and the draw- 
ing-off rollers to the part of the carrying-comb at which the long fibres begin 
to be drawn through the two combs by the drawing rollers, and also to some 
distance in the opposite direction; and part of it is also formed to actin 
cutting off or arresting the drawing-off from the carrying-combs of the larger 
fibres or top. 

3221. J. H. Jounsowx, Lincoln’s-inn, “ Bobbins,"—A communication.—Dated 
21st October, 1868. J 

This invention relates to improvements in reels or bobbins whereby the ordi- 
nary wooden reels or bobbins at present in use, which possess the disadvantage 
of unnecessary weight, are replaced by lighter ones, which the inventor distin- 
guishes by the name of the “ Patureau Bobbins.” This improved bobbin is 

posed of cardboard, pasteboard, or other fabric capable of being shaped 
by dies and matrices in a stamping press, 
3243. J. Grecsoy and W. Monk, Lancaster, ‘‘ Looms.” —Dated 23rd October 
1868, 

This invention consists in an improved method of working what is known as 
an under pick loom, and this is done by a mefallic pick motion on each end of 
the tappet shaft, which motion is obtained by and through a cam on each end 
of such tappet shaft. These cams act on a bowl working on a stud connected 
with an horizontal picking shaft, to the ends of which is attached a swivel or 
universal joint, with catch-box for holding the picking stick. 

3244. M. Sautrer, Paris, “ Preparing wool."—A communication.—Dated 
23rd October, 1963. 7 s 

This invention consists, First, in saturating the wool with the light 
vapours obtained from a distillation of petroleum, naphtha, or other similar 

b ; and,S diy, in supplying oil to the wool in the form of vapour 
after it has been properly cleansed, and before it has been converted into 
fabric. The apparatus preferred consists in a retort made of any desirable 
form and size, which petroleum, naphtha, or other volatile, oleaginous 
substances or compounds are placed and subjected to the action of the heat 
from any suitable furnace. he retort communicates with chambers or 
receptacles in which the wool is placed. 

3259. S. Cuarx, Rye, ‘‘ Decorticating colton.” —Dased 24th October, 1868. 

A flat board, which first receives the cotton in the pod, is connected to a 
perforated inclined plate or flat screen, which directs the cotton in the pod 
into the fixed semi-cylindrical screen. Stones and other like bodies are 
separated from the cotton pods whilst they are being fed or moved along the 
inclined screen. From the end of this flat screen the cotton in the pod 
enters into the fixed horizontal semi-cylindrical wire screen, within which 
rotates a shaft carrying a number of inclined or helical blades forming a 
screw, which, when rotated, moves the cotton and pods through the screen, 
the dry leaves, stalks, and such like refuse matter falling through the bottom 
of the screen, whilst the cotton passes onwards, and is discharged at the end 
of the said screen into a vertical hopper or shoot, where it encounters a 
revolving spiked cylinder working in combination with a fixed inclined 
cylinder also provided with spikes. 


oe 








Class 4.—AGRICULTURE: 
Including Agricultural Sages, | + eased Implements, Flour 


3113. R. Top, Leith N.B.,“* Separating partially ground grain.” —A communi- 
cation.—Dated 10th October, 1868. , : é 
Three modifications of app are comprised in this invention, and in two 
of these the exhaust action of a blowing fan, or its equivalent, is employed to 
plish the separation and cleaning, whilst in the third the blowing 
action of the fan is used in a similar way. 
3220. H. Cuirton, New Bond-street, ‘‘ Churns.”—Dated 2\st October, 1868. 
This invention consists in an apparatus in which a stem or plunger, having 
at its lower end a perforated disc of series of perforated discs, intended to be 
worked up and down within a cylindrical or otherwise shaped vessel, is used. 
The lower portion of the stem or plunger is made hollow, and ata point 
about midway of its length openings are made in it leading into the hollow 
part for the admission of air. As the stem or plunger is raised the disc or 
series of discs effect a certain displacement of the milk or cream in the 
cylindrica] or otherwise shaped vessel, to supply the place of which air 
rushes through the said openings and down the hollow portion of the stem or 
plunger to the bottom of the churn, whence, partly by the weight of the uid 
above it, and partly by the return stroke of the stem or plunger, it is forced 
through the milk or cream. 
3255. H. WARNER, Old Jewry, “‘ Mowing machines.” —Dated 21st October, 1868. 
To convert a lawn-mowing machine into a sweeping machine the inventor 
takes from the machine the cotton spindle which carries the cutting blades 
set spirally around it, and in its bearimgs places a spindle fitted with the 
brushing apparatus, and also fitted with a pinion or pulley at its end, so that 
the brush spindle may be driven by the same means as was employed for 
driving the cutting spindle. To again convert the machine into a lawn- 
mowing machine the brushing spindle is taken out and replaced by the 
cutting spindle. 











Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3139. R. Rosoruam and C. Ezagp, Beswick, “ Top-bar fire-grates.”"—Dated 
14th October, 1868. ; . 

This invention consists in so arranging the top bar that it may very simply 
be made to fit accurately to any size of firebar. This is accomplished by 
making the claw or claws on one side loose, so that they may moved 
nearer to or further from the others, as the case may require, and when 
properly adjusted the loose claw or claws may be fixed in their proper posi- 
tions by means of a screw.—Wot proceeded with. 
3140. J. Suawxs, Barrhead, N.B., ‘‘ Water-closels."—Dated 11th October, 


This invention consists in forming a channel round the rim of, and in the 
same piece with, the earthenware or enamelled iron basin of the closet. The 
flushing water, entering by an inlet, is made to pass through a hollow rim, 
and thereby has a whirling motion imparted to it, whilst enough water will 
run out of it after the tap is closed to fill the basin to the desired height and 
seal the outlet. This simple contrivance renders any complicated regulator 
quite unnecessary, and the water tap may be to clese simultaneously 
with the main valve, which admits of the nner’ power comnecne of the 
working parts. In making the channel in eapthenware it is convenient to 
form it completely round the basin rim at first, and then to insert a nozzle- 
piece at one side of the inlet in such a way as to stop direct communication 
with the inlet, and compel the water to the complete circuit of the x. 
Fine holes are made at various points ip the inner and underside of the 


helio m Timm, do adesls aie, and Gremsby make que of the SHY ing of the 
channel, 
3147. E. Leacn, Rochdale, “ Lattices.” —Dated 14th October, 1868. 

This invention consists in making the ends of the metal ribs or bars of 
which the lattice is composed of improved and in employing con- 
necting links for enabling the ribs to be readily together in an efficient 

economical mariner. In one arrangement both ends of each rib is 
formed similar to the link of a square chain, ee Se 


and 
together Jinks formed of two pieces screwed veted 
together. or by links whieh, when placed in one postion, can be put on and 


iv 
held in their by fastened cross-pieces or 
by aatinasy eummacting ime Places 
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3153. G. C. Gumrgu, Leicester-square, ‘‘ Locks and latches.” —Dated \5th Octo- 
ber, 1868 


This invention consists in the application of pins or sliders of any suitable 
section, passing through the bolt or bolts, or sliding piece or pieces, acting on 
the bolt or bolts, and a fixed piece or bolt, guide, or pieces or guides, in or on 
which the bolt or bolts, or sliding piece or pieces, moves or move. The 
pins or sliders, which pass through the bolt or bolts. sliding piece or pieces, 
bolt guides, and the bolt shifter, hereinafter described, are cut into such 
lengths, that when in a given position the divisions of the pins correspond to 
the divisions or sliding surfaces between the various parts through which the 
pins pass, and in other positions only the bolt shifter, hereinafter described, 
can be moved whilst another part of the pin prevents the bolt from being 
moved. The pins can be moved into such positions as to enable the bolt to 
be shifted, either by pressing upon the exposed ends of the pins by the direct 
application of a key, or by means of intermediate tumblers, which latter are 
moved by a key. 

3156. E. Fort and J. Lee, Burnby, ‘‘ Furnaces.”—Dated 15th October, 1868. 

This invention relates to the construction and arrangement of the bridge of 
flue-fired boilers, and consists in constructing such bridge of a semicircular 
form, and extending towards the rear end of the flue, thus forming an arch 
within the flue, so that the heated gases are confined or throttled between the 
upper half of the flue and the bridge, and thus partially consuming the smoke; 
and the arch (which is constructed of fireclay blocks, fireclay bricks, iron, or 
other suitable material) throws off or radiates heat.—Not proceeded with. 
3158. A. Ropins, Great St. Helen's, E.C., ** Water and drain pipes.” —A com- 

munication. Dated 15th October, 1868. 

The invention relates to the manufacture of water and drain pipes of oakum, 
cordage, or other woven fabric or fibrous material, combined by cementing 
with pitch, tar, resin, asphalte, or other similar substance, and then coating 
the same within and without with the same material. In addition 
thereto a coating of brickdust, sand, coke-dust, grit, or other suitable hard 
particles of matter, is applied as a protection to the surface. 

3163. J. A.A. Vacuerot, Notting-hill, “‘ Beams and girders.”—Dated 15th 
October, 1868. : ; 

Is is proposed to roll or cast the girder or beam in the form of a single or 
double trough, the single trough being combined with a vertical web extend- 
ing longitudina.ly. In constructing a floor and ceiling according to this 
invention, two separate and independent sets of beams or girders are em- 
ployed for supporting the flooring boards and ceilings.— Not proceeded with. 


3166. T. Vicars and T. Vicags, jun., and J, Suiru, Liverpool, * Furnaces.” 
Dated \6th October, 1863. 

This invention relates to that class of self-feeding smokeless furnaces 
wherein a progressive motion is given to the fuel, and consists, First, in feed- 
ing the fuel directly on to and preferably into and amongst the burning mass, 
at a suitable distance above the firebars, instead of from above. Secondly, in 
immersing the lower edges or under sides of the whole or part of the furnace 
bars in water, with the object of making them last longer, and to prevent the 
adhesion of slag or clinker. Thirdly, in forming furnace bars, the lower edges 
or under sides whereof are immersed in or dipped into water, with cavities or 
passages, through which water is allowed to circulate or flow from the 
troughs. 

5170. R. Heap, Gray-street, W., “Stoves and boilers.”—Dated 16th October, 
68, 


Stoves and boilers are constructed so as to be fitted into a recess of the same 
or similar form and character to that now usually provided for ordinary open 
fire-grates. First, a stool or support is provided (which is to be placed and 
stands upon the hearth or bottom of the recess), and on this stool the bottom 
bars of the grate, and also the front bars, like those of an ordinary open fire- 
place, are carrivd. This stool or support fits the recess, and is flat on the top 
with the exception of two broad uprights on its front corners, which sustain 
the front of the boiler, and the front bars of the stove are between these up- 
rights. Secondly, the boiler is formed 0 as to fill up the whole of the recess 
which is above the stool or support, except a space of a few inches along the 
top of the boiler, being made deeper at back than in front, so that all along 
the back it stands upon the flat top of the stool or support, leaving towards the 
front a space forthe fire, extending from side to side of the recess. 

3216. J. Starvorp, Somer’s Town, ** Chimney terminals.”—Dated 2\st October, 
1868. 

This invention consists in constructing a cylindrical or polygonal tube, on 
the external surface of the upper end of which are fixed or formed a number 
of long vertical blades, arranged round the tube, and having a curved trans- 
verse section, the convex surface being presented towards the interior of the 
tube These blades are of such a width that spaces intervene between 
the edges of each two, forming long narrow openings, which are covered by a 
corresponding number of other curved blades or shields, the concave surfaces 
of which are presented towards the openings, being situated a short distance 
from the same, while the edges of _— shields overlap the hollow surfaces of 
the first-named blades in such mann-¥ as to leave other long narrow openings 
between such edges of the outer shields as also between these and the concave 
surfaces of the inner blades.—Not proceeded with, 

3217. J. J. Panxes, Paddington, *‘ Stoves.”—Dated 2\st October, 1868. 

This invention consists of a cylinder of wrought galvanised iron, which 
contains a compartment for the reception of dishes for baking and frying, 
and also of a kettle, The appliance of heat is conducted beneath, around, 
and above the compartment for baking or frying, and thence beneath and 
around the kettle.— Not proceeded with. 

3231. J. RypER, Manchester, ‘ Kilns.”"—Dated 22nd October, 1868. 

This invention consists in placing above the fire-bars of the different fur- 
naces a projection: or shelving ledge, above which an open space is provided 
for feeding the fire with fuel. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or. for Coast Defence, Gun Carriages, dc. 


3131, F. A. Le Mat, New Orkans, U.S., \** Revolvers.”— Dated 13th October, 
1868. 


This invention relates to those revolving firearms in which, in addition to 
the ordinary barrel and revolving breech chamber for ball car.ridge, there is 
alcentral charge chamber and a separate barrel intended for firing grape or 
duck shot. The invention consists in the combination of the charging of the 
revolving breech chambers as well as the central chamber made at the 
breech. The explosion in both cases is effected by a pin. The hammer 
head is composed of two parts, articulated together, one of the parts being 
called the lateral hammer head, which acts upon the ball cartridges in the 
revolving chamber, and the other part, called the centrai hammer head, and 
which acts upon the grape or duck cartridge of the central barrel. The 
breech of the central barrel carries the pin, and at the same time favours the 
automatic action of the tilting or rocking cartridge extractor. All the parts 
of the arm are very strong, owing to the particular arrangement. 

3115, F. A. Anew and E. O. Brown, Woolwich, “ Firing explosives.”—Dated 
10th October, 1868. 

A small cylinder or tube, closed at one end, and consisting of metal, wood, 
paper, papier mache, cardboard, or a combination of these, is charged with a 
small quantity of fulminate of mercury (say from ten to thirty grains, if a 
metal tube be used). A loose plug of gun cotton is inserted over the fulminate, 
s0 as to confine the latter in the closed end of the tube. The open end is then 
closed with a piece of thin paper, which may be varnished to exclude 
moisture. 

3164. W. R. Lake, Southampton-buildings, Chancery-lane, “ Guns.”—A com- 
munication.—Dated 15th October, 1868. 

This invention consists in the construction of a gun with a cylinder, formed 
with any given number of chambers, from which the powder and balls are 
discharged, which gun is charged with loose ammunition and arranged in 
such a manner that it is loaded automatically by gravitation, and will dis- 
charge in volleys any number of single balls, slugs, or cases of shot. The gun 
is constructed in such a manner that all the charges of a volley may be dis- 
charged simultaneously by the explosion of one cap. The machinery of the 
gun, which is encased in steel plate, is proof against small arms, and rests 
upon a pivot, which enables the gumer to direct his fire with ease and previ- 
sion. The gun is so constructed that it can readily be placed on any kind of 
carriage, of suitable strength, which may be drawn by horses, or otherwise. 
It is well adapted to fortifications, in case of an attack by storm, or on vessels, 
and any place where it may be desired to fire a number of shots in quick 
succession, as it will discharge 120 volleys per minute with unerring certainty. 


3165. W. R. Laks, Southampton-buildings, Caancery-lane, ‘* Breech-loaders.” 
—A communication.—Dated 15th October, 1868. 

This,invention relates to breech-loading fire-arms which carry magazines 
for holding fixed ammunition, and are provided with mechanism for auto- 
matically feeding each cartridge in succession, from the magazine into the 
barrel, into position for firing. In this invention the magazine is charged 
through the breech frame, and also in that the feed bar is made detachable 
from the magazine, and is moved entirely away therefrom when the magazine 
is to be charged, leaving the cartridges free to slide down the magazine from 
the breech frame. The invention also relates to the construction and arrange- 
ment of the hammer mechanism for exploding the cartridge within ,the 
barrel. 

3182. E. Suptow, Birmingham, “ Breech-loading cartridge.”—Dated 17th 
Oct 1868. 


According to this invention the pulp or wad of the cartridge is placed out- 
side the metallic head or base of the case containing the gunpowder, and the 
cup or tube for holding the anvil and percussion cap is made in one piece 
with the metallic case of the cartridge.— Not proceeded with. 

3192, W. E. Newron, Chancery-lane, “Gun barrels."—A communication.— 
Dated 19th October, 1868. 

This invention relates to a patent dated 5th May, 1868 No. 1475), and con. 
sists mainly in the form, arrangement, and mode of using the dies, whereby 
the several parts of the redhot blank of iron or other metal are pressed or 
moulded into the required form. 








3196. W. Fircn, Washington, U.S., “ Gun carriages."—A communication.— 
Dated 19th October, 1868, 

This invention consists, First, in a novel method of constructing carriages 
for ordnance; Secondly, in a novel construction of the chase, and in the 
securing and arranging of the gun carriage thereon; Thirdly, in providing 
the carriage and chases with dences for operating the gun ; and Fourthly, in 
a novel method of checking the recoil of the gun and its carriage. 

3236. W. T. Canrincron, H. Gie.cup, and Z. 8. WesseLer, Westminster, 
“ Fire-arms.”"—Dated 23rd 1*68. 

This invention consists in improved arrangements of breech-loading fire- 
arms, wherein the opening of the breech for the introduction of the cartridge 
and the closing of the same, subsequently, at the same time, effects the cock- 
ing of the gun ready for firing.—Wot proceeded with, 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, ce. 

3114. 8. J. Maccarruy, Charlotte-street, W., “ Securing boots and shoes.”’— 

Dated \0th October, 1868. 

The edges of boots or shoes which it is desired to close or hold together are 
attached to flexible ribs, grooves, or guides formed of *‘ flexible metal ” links 
or chain of suitable form. Upon, around, or within the flexible ribs a sliding 
piece, formed of metal, is arranged, which is so formed asto be readily moved 
along the ribs, but which is always retained upon both of them. The sliding- 
pieces are so formed as to bring the two edges of the article as near together 
as may be desired at that part where the sliding-piece is placed, and when the 
latter is withdrawn from, ur moved to, one end of the flexible ribs, the edges 
of the material to which they are attached can be opened, loosed, or separated 
from one another. s 
3121. J. Moox, J. H. Doxatpson, and E.J.Harnis, Oxford-street, W.C., 

“* Bedsteads.""— Dated \2th October, 1868. 

This invention consists in fixing bedsteads by means of dovetailed joints or 
slots, in metal placed either at the sides and ends of bedsteads, or between the 
ends of bedsteads.— Not proceeded with. 

3124. S. Leon1, St. Paul's-street, N., ‘ Heating and cooking."—Dated 12th 
October, 1808. 

This invention relates to cooking by gas, and consists in a portable or fixed 
frame or stand with a gas ring, and arrangements for the supply of air and gas 
together; also in a cylinder of fireclay open at the bottom, with a cover of fire- 
clay at the top to act as a reflector of heat. This cover is suspended so as at 
admit its being jifted off and let down upon the top of the said cylinder as 
required, and in some cases the frame is turned on a pivot, so as to remove the 
cover from the cylinder, and in other cases the cylinder is mounted on wheels 
and drawn out from the frame, in order in either case to afford access to the 
interior of the cylinder, for the purpose of removing the meat or other food 
therefrom when cooked. 

3130. H. C. Currron, Clerkenwell, “ Ornaments.’’— Dated 13th October, 1868. 

This invention relates to the moulding of ornaments in the material known 
as ‘‘ composition.” The invention consists, First, in forming such ornaments 
in a continuous manner by means of machinery arranged as follows:—Upon a 
long bed is placed a travelling table or board, upon which is laid the compo- 
sition. At one part of the bed are two upright frames carrying a cylinder or 
roller, by preference of gun metal or brass, upon the surface of which is carved 
or engraved the or to be imp d upon the composition. This 
cylinder receivesrotary motion by means of spur wheels from a shaft below 
the travelling table or board, upon which shaft is a roller pressing against the 
under side of the table or boaru, and receiving motion by means of a spur 
pinion, the shaft of which has either a crank handle turned by hand, or it may 
be turned by any other source of motive power. The engraved cylinder is 
carried in sliding blocks in the upright frames, which blocks are capable of 
being pressed forcibly down to any required extent by means of adjusting 
screws carried by the framing. The table or board with the composition laid 
or spread thereon, is pushed forward so as to enter between the engraved 
cylinder and the roller beneath, when, rotary motion being imparted to the 
cylinder and roller, as above described, the table or board with the composition 
will be drawn through between them, while, at the same time, the ornamental 
engraving upon the cylinder will be impressed upon the plastic surface of the 
composition. The entire length of the table or board having thus been passed 
through between the cylinder and roller, it is removed and is replaced by a 
second table or board with the composition ready laid or spread thereon. 

3132. G. N. Sanpers, Langham-street, W., “ Lamps.” —Dated 13th October, 
1868, 

A glass or globe of peculiar form is emploved, consisting of a vertical tube 
forming the lower part, which suddenly expands horizontally, or nearly so, 
into a wide cylinder open at the top, the whole being somewhat like an 
inverted wide bottle The tube of the glass rests at bottom on a triangle or 
frame on the gas pipe. On the top of the glass tube, and inside the glass 
cylinder, a tube or cylinder of talc, or other suitable bad conductor of heat, 
is placed, which is interposed between the glass tube and the ring burner, so 
as to prevent any air passing from the glass tube to the outside of the burner. 
The tale also prevents the heat being transmitted from the metal of the burner 
to the glass. A ring burner, or octagonal or other angular burner with a 
central opening, isemployed. The inner upper edge of the burner is cham- 
fered, and the gas apertures placed on the outer edge, so as to prevent 
shadows.—WNot proceeded with. 

3135. R. Spice, Gower-place, ** Tobacco jars.""— Dated 13th October, 1868. 

This invention consists in adapting a perforated bottom to jars. The 
bottom edge of the jar fits into a loose bottom or stand containing a pad capa- 
ble of absorbing and holding water, the object and intention being to keep 
the tobacco from getting too dry.—Not proceeded with. 

3157. G. C. Arrree and T. Denmen, Wood-sirect, E.C., “ Fastening 
scarves.”"—Dated 15th October, 1868. 

The buckle or fastener is constructed of any suitable metal, and consists of 
a plate, in which is formed a slot, one edge of such slot being bent or curved, 
so as to facilitate the entrance and passage of the band or tongue through the 
same. One edge of the buckle or fastener is provided with any desired num- 
ber of curved points or teeth. The buckle or fastener is attached in an 
oblique or other suitable position to the body or foundation of the scarf.— 
Not proce-ded with. 

3160. T. Gray, Taibach, South Wales, “‘ Safety lamps.”"—Dated 15th October, 
1868 





The poles which, as in other safety lamps, support and keep together the 
different parts, are hollow for the purpose of supplying the flame with the 
necessary oxygen to support combustion These hollow or tubular poles con- 
nect the extreme top and bottom of the lamp. At the bottom the poles are 
screwed or let into a chamber, in which the air, after passing down the poles, 
circulates, and in which there is a ring or washer of perforated metal or 
gauze, through which the air passes to the fame. From the flame the heated 
air and products of combustion ascend the ordinary glass cylinder, and a 
metal chimney placed in the wire gauze cylinder. The ring or washer of 
gauze or perforated metal prevents the return up the hollow poles of the 
ignited gas, while the lamp is surrounded by, or is being used to detect the 
presence of inflammable gas. A cap prevents dust entering the top of the 
1ollow holes. Instead of a wire gauze cylinder a close metallic cylinder 
may be employed, having in the top a piece of gauze or perforated metal to 
allow the heated air and products of combustion to issue. 

3180. A. Desponner, Brussels, ‘‘ Lighting apparatus."— Dated 17th October, 
1868 

The object of the invention is to construct a protecting vase in such a 
manner that no shade will be thrown therefrom. This is effected by construct- 
ing the body of the lantern of one piece of glass of a circular or other conve- 
nient form, and supporting it either by a ring from above or by a light tripod 
frame below.— Not proceeded with. 

3183. H. Bunxina, jun., New Cross, ‘‘ Burning liquid combustibles.” — Dated 
17th October, 1864. 

This invention relates to a former patent, dated 5th February, 1868, No. 393 
The box or retort, described in the ‘specification of the former patent, is pro- 
vided with a reservoir at the top, into which the gas or vapour from the zig- 
zag passage passes, and from which it enters the burner passages, which now 
are formed as part of the box or retort, in place of being separate pipes as 
before. These passages run along either side of the box or retort near the 
bottom, and are perforated for the gas or vapour to escape.—Not proceeded 
with 
3193. W. H. Howes, Shoreditch, *‘ Swing-frame glasses, &c.”—Dated 19th 

October, 186%. 

Tnstead of employing the ordinary screws and nuts, or the cup-and-ball 
action now in use, the inventor forms one part of the movement with a cylin- 
drical stud or pin, which passes through a corresponding hole or bearing 
formed in the other part, and in order to enable the swing-{rame to rest in any 
position to which it may be formed, he employs a washer formed to fit a 
square formed on the outer end of the pin, and passes a screw into the end of 
the pin to force the washer up to the bearing, and at the same time to bind 
the bearing to the extent required between the washer and a shoulder formed 
on the pin. 

3198. H. A. Bonnevitte, Paris, “ Safely lamps.”—A communication. ~ Dated 
20th October, 1868. 

This invention relates, First, to the automatic extinguishing of miners’ 
Safety lamps. a the first place,when the accumulation of gases inside the lamp 
by penetrating the wire gauze increases the intensity of the flame and caloric 
$0 as to heat the wire gauze red-hot, or cause its rupture and the ignition of 
the gases outside, or when the miner attempts to open the lamp; and in the 
Second place to obviate the dagger resulting in the rupture er deterioration of 
the wire gauze when it presents a large s 
$204. E. T. Hucwes, Chancery-lane, “‘ Tea and coffee pots.” —A communication. 

— Dated 20th October, 1868. 

This invention consists, First, in a hard metal body lined with porcelain or 
similar material hardened thereon. After being so lined, the body is covered 
with a softer metal, such as Britannia metal or tin. § in the con- 





3209, D. and A. Poszwes and M, Unceser, Aldgate, ‘‘ Shade-holders."— 
Dated 20th October, 1868. 

This invention consists in a kind of spring catch, which projects through 
the ear of the holder, and is pushed forward by means of a coiled spring. 
When the shade or glass is to be removed from the holder it will only be 
necessary to draw back the spring catch, and the glass can then be lifted off, 
— Not proceeded with. 
$211. J. H. Jounson, Lincola's inn-ficlds, “‘ Boots aad shoes.”"—A communica- 

tion.— Dated 20th October, 1868. 

This invention consists in so grooving the inner sole of a boot or shoe that 
it will form an elastic and yielding bearing for the foot; also in forming such 
grooves in the counter or heel-piece that they will communicate with those of 
the inner sole, and thus ensure a thorough ventilation. 
$212. J. M. Brisaver aad C. Vixe, Bunhill-row, “ Corsels.”—Dated 20th 

October, Isbx. 

The busk to one side or one part of the busk of the stay, corset, or bodice 
is provided with a series of movable catches, and the other busk, or other 
part thereof, is provided with a series of hooks or suitably-formed projections 
adapted to be passed in or on to such catches, to hold tae parts together.— 
Not proceeded with. 

3315. T. Forster and J. Heartrietp, Thornton Heath, “* Bath gloves,” — 
Dated 20th October, 1868. 

In the manufacture of sponging or bath gloves the inventors employ sheets 
of india-rubber sponge, which is a porous, vuleanised india-rubber. They 
cut the sheets to suitable forms, and then cement the edges of the pieces 
with india-rubber cement made with benzole. When the rent is dry the 
pieces are stuck together, and then, to make the joint secure, they are weated 
with chloride of sulphur diluted with bisulphide of carbon, and thus the 
india-rubber films forming the joints are also vulcanised. 
$222. T. Ricwagps and C, H. Canter, , Birmiagham, | ‘1Extractors.” —Dated 

21st October, 1568. 

This invention consists in attaching in a suitable position upon the forward 
portion of the body of a breech-loading pistol, a lever of suitable length in the 
direction of the barrel. This lever is for the purpose of working the extractor. 
The extractor consists of a sliding bar or blade formed with a ram piece at one 
end for entering the breech-loading chambers and working horizontally in a 
suitable grooved recess in the body of the pistol] by means of the lever already 
named.—<Aot proceeded with, 

223. 4 C. E. Mauer, Bond-street, W., “‘ Projectiles.”"—Dated 21st October, 
1868. 

This invention consists in providing spiral grooves (two or more in number) 
on the exterior of the hollow or other elongated projectile, the grooves com- 
mencing at the front end or apex, where they aredeepened, diminishing towards 
the rear end or base, and terminating a short distance therefrom to prevent any 
escape or gas, in firing which it exerts its whole force on the projectile as usual. 
—Not proceeded with. 





Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 


3112. T. Mertz, and G. Tuompson, Hebburn, Durham, “ Calciniag ores."— 
Dated 10th October, 1868. 

This invention consists in applying arevolving furnace, such as that used in 
alkali works, for transforming sulphate into carbonate of soda, to the calci- 
nation of ores, minera’s, and other substances, especially copper ores, or copper 
ores mixed with salt or other chlorides In addition to the revolving far- 
nace, smokeless fire gases or flames are employed for heating the furnace. 
These may be obtained by burning a suitable combustible gas, such as coal 
gas or carbonic oxide, or by burning coal or other solid fuel in a furnace, 
arranged so as to insure the absence of smoke. 

3118. F. W. Hart, Aingsland-green, ‘* Varnishes.’—Dated 10th October, 1868. 

This invention consists in protecting the surfaces of lithographs and printed 
surfaces of a like nature by means of a coating of albumen applied thereto, 
The prints or designs should, preferably, be on a well sized hard paper, but 
when this is not the case, and the paper is unsized or insufficiently sized, the 
prints or designs are placed ona level surface, and both their sides are 
sponged with a warm solution of starch or other sizing material, ani then 
hung up to dry; if calendered or rolled after this treatment, the paper is then 
in the condition preferred to be used. A sufficient quantity ef albumen is 
then prepared, by taking the whites of egg, and breaking the mass into an 
uniform liquid by a beating machine or whisk. The printed surface of the 
paper, which has been previously dried, is then coaied with the albumen thus 
prepared. 

3119. N. Smurn, Glasgow, ‘‘ Treating waste acid liquors.” —Daled 1h October, 
1868. 

The object is the recovery of the valuable products contained in waste acid 
liquors, such as are obtained in galvanising works Vhea the acid is too 
weak to be further used, it is saturated with iron, pref in the form of 
steel scrap. If it still contains any free acid, as much | 


















ime mixed with water 
as will precipitate the iron is then,added. The precipitate is drained, washed, 
dried, and burned in a suitable furnace, and, if necessary, again washed and 
dried. The resulting product is oxide of iron. 
3141, L. Crozet, Paris, “ Tanniag.’ —Dated 14th October, 1868. 

This invention consists in the employment of caustic potash or soda, sul- 


phuret of sodium, or hypochlorite of potash or soda, known under the name 
of eau-de-javelle, in place of the lime, for preparing the skins for removing 
the hair. 


3151. W. R. Lake, Southampton-buildings, “‘ Burning hydrocarbons.”—A 
communiation.— Dated 14th Ociober, 1863 
This invention relates to that class of s 
petroleum stoves, in which naphtha, gasoline, or other like substance, is 
employed as fuel for heating and cooking. invention consists in com- 
bining with a petroleum stove an apparatus for generating gas for illuminating 
purpose:, the said apparatus being provided with a receptacle or meter for 
receiving the gas as it is produced from the naphtha, gasoline, or other fuel ; 
also in attaching a lamp buruer to the reservoir containing the said fuel; 
Secondly, the invention relates to certain improvements in apparatus for 
generating and burning gas from naphtha, chiefly for illuminati purposes, 
and also for heating a nursery lamp; Thirdly, the inventi lates to a 
burner fitted to the bottom of the gaspipe, so tuat when the gas is lighted 
the jet of flame will proceed downward, or from bel instead of from the 
top or side of the burner. 
3154. W. E. Genoe, We'lington-street, W.C., “ Artificial fuel. 
October, 1863. 
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This invention consists in using as an agglomerating :natter the pure vege- 
table resin produced by the germinating of the maritime pine, or other trees, 
or extracted by other means, and with or without any combination or addition 
of other matter agglomerating. The effect desired to be produc 


absolute identification or the vegetable resin with the materials to | 
merated. The single reservdtion is the addition of the quantity of c 
boiling water, or of steam useful for preparing the materials, which is br 
together, that is to say, the aforesaid slack and dust and the pwre vegeta 
resin. 








3167. R. Pearse, Swansea, “ Separation of copper.”—Dated ith October, 
868, 

This invention relates especially to the purification of silver which has been 
precipitated from any of its salts such, for example, as sulphate, nitrate, or 
chloride of copper. The impure silver, or compounds of silver and copper, is 
placed upon a perforated disc in a boiler. Water is added, together ¥ 









small quantity of sulphuric acid, the proportion of the latter 
varying with the amount of copper or other impurities pr 
understood. Steam, with atmospheric air mingled t 
by means of any suitable injecting apparatus V 
the copper becomes oxidised, and is dissolved by 
the ebullition become two violent, it may be ch 
After being boiled in this way for about two hours, t i 
copper is drawn off, the silver stirred so as to make it a little re £ 
a fresh supply of water, which has been slightly acidulated 
acid, is added, and the mixture is then boiled for about on 
tion is afterwards drawn off and the silver carefully w 

The silver, when dry, has only to be melted in cr 
in the usual way, by means of lead, being quite unnec 
3171. W. E. Newrox, Chancery-ane, “ Syrup and sugar.’ 

— Dated 16th October, 1868. 

First, for the extraction and preparation of th: substances to be saccharifi 
starch is made from grain in the usual and weil-known manner, takir 
however, to obtain as much cellulose as possibie. In this respect, the proces 
somewhat differs from the usual methods of making sugar syrups from 
or potatoes, as that part of the grain which is starch is not only employed, 
but also other parts, principally the woody fibres of the grain. Having ob- 
tained the coarse starch and cellulose, &c., these substances are mixed with 
warm water, either not acidulated or only slightly acidulated with sulphuric or 
tartaric acid, in the manner hereinafter described. The mixture above- 
described is put into the boiling vessel, and after hermetically closing the 
vessel, it is submitted toa high heat of not less than 325 deg. Fah. The 
sweet liquor is drained from the vessel, and as (in any case) there must be 
always at least traces of acid, it is saturated with carbonate of lime, which is 
the first but imperfect neutralisation. The liquor is then filtered through bag 
filters, and submitted again with fine bone dust, and sometimes with pris- 
matic sugar, to the action of the great heat in the boiling vessel. It is filtered 
again, and concentrated to 20 deg. Beanmé cold, and allowed to stand in 
a receiver at a heat not less the 120 deg. Fah. It is then filtered through 
animal ch i, and lised again at the same time by pure hydrate of 
soda. This second neutralisation renders the liquor entirely free from any 

















—4 communication, 

















Secondly, 
struction of a mineral or earthern pot or body, and covering the exterior 
surface with suitable metal, which may be formed thereon. 





acid, and thus favours tien. The liquor is boiled to about 38 deg. 
Beaumeé cold, and allowed to crystallise in large moulds. The patentee ex- 
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plains the working rules of the method of using the apparatus hereafter de- 

scribed, which is to be employed for boiling. 

3184. F. P. Warren, Lee, Kent, “‘ Cooking apparatus.”—Dated 17th October, 
868 


1868. 
This invention consists in a peculiar combination of steam-jacketed ovens 
or cookers, with the fire-places and boilers of cooking ranges. In construct- 
ing a range according to this invention, the upper or steam space or spaces of 
the boiler or boilers communicate by a suitable pipe or opening with a hollow 
space or casing surrounding the oven or cooker, so that flesh and other food 
may be cooked without danger of being burnt or subjected in the process to 
a more than sufficient heat, and so as also to avoid the absorption of moisture, 
the boiling or stewing thereof being effected by the steam or vapour given off 
by the evaporation of the fluids contained in such flesh or other food with- 
out its being placed or coming into contact with water for that purpose. 
$202, C. Lavensrern, Manchester, ‘‘ Treating prrafins.”—A communication, 
—Dated 20th October, 1368. 
The inventor places in a number of chamb or les. provided in- 





and :—Nitrate of silver one part, and gum arabic eight parts, dis- 
solved in water and heated to 125 deg. Fah., and formed into a glutinous 
paste, and gallic acid one part, and gum arabic twelve parts, dissolved in 
water and formed intoa paste. In place of the gum arabic, which is only 
employed as a vehicle, any suitable glutinous substance, of a similar cha- 
racter, may be used, which*will easily dissolve injwater, and which possesses 
sufficient adhesiveness to hold, when dried, the gallic acid and nitrate of 
silver upon the im 


cranks in a given space, in such a manner as to operate all of them simulta- 

neously. The obtuse angled or inclined crank consists of an inclined shaft 

provided at its ends with arms or pins which are — to each other, and 

form, with the shaft, an angle of about 135 deg.— Not proceeded with. 

3143. J. H. Carntun, Brighton, “‘ Lubricating.”—Dated 14th October, 1868. 
This invention consists, chiefly, in ti ‘ing lubricating 








ternally with spiral steam heating tubes, the solidified paraffin prep y to 
its undergoing the decolourising process, when the paraffin is melted into a 
soluble state In which state he causes it to beagitated, whilst there is added 
about 0 per cent. of ‘‘ residue phosphorus,’ which is the precipitate or coal- 
like residue Jeft after the process of manufacturing phosphorus is complete. 
The liquid paraffin is then heated by the heating spiral steam pipe for the 
space of about one hour, during which time the solution ‘becomes thoroughly 
impregnated with phosphorus coal after a few hours rest the paraffin cools, 
and the phosphate coal settles partly down, after which the solution is drawn 
off into another receptacle or vesse].— Not proceeded with. 

3206. J. Sykes and G. Mauin, Holborn, W.C, *‘ Filling-in composition.”— 

Dated 20th October, 1868. 

The composition intended for filling in the bodies of carriages is composed 
of two pounds of powdered rottenstone, two ounces of powdered pumice 
stone, half a pound of white lead, three half pints of gold size, and one half 
pint of turpentine, the whole thoroughly mixed together, after which the 
composition is ready for use.—Not proceeded with. 

3232. C. AKRILL, Westham, ‘‘ Burning creosote.’"—Dated 2nd October, 1868. 

The apparatus consists of two pipes terminating in nozzles; to one of these 
pipes steam is admitted and it issues from the nozzle in the direction in which 
the flame jet is desired to be thrown usually horizontally. This steam jet is 
made to cross the orifice in the nozzle of the other or second pipe, which is 
placed in close proximity to it at its point of issue, and then the steam jet 
produces a suction from the nozzle ofthe other pipe. This pipe is connected 
with a vessel containing the creosote or liquid to be burnt, and this vessel is 
usually placed below the nozzle, and the suction draws the liquid from the pipe 
and causes it to issue from the nozzle in a smal] stream, and this stream being 
struck by the steam jet issuing at great velocity at an angle to the direction at 
which the liquid fuel issues from its nozzle breaks it up into the fine spray.— 
Not proceeded with, 

3237. A. B. Benarp, Paris, “ Converting iron and steel.” —Dated 23rd October, 
1868. 

This invention relates to a previous patent granted to the same inventor, 
dated 20th June, 186%, To obviate the difficulties that may arise in practice 
from the employment of a furnace with a double sole plate, in which two opera- 
tions are combined, and must be conducted, so so speak, simultaneously, the 
inventor makes use of a furnace with a single movable sole plate. This sole 
plate is worked by means of a hydraulic press, and may thus be lowered 
rapidly, raised, orremoved at will, tu be replaced by another. 

3256. A. Girnaup, Gray’s-inn-road, ‘‘ Separating silver.’""—Dated 21th October» 
1868. 


This process is commenced by extracting as completely as possible by any 
of the ordinary methods the antimony which may be contained in the lead. 
Immediately afterwards the lead is placed in any suitable vessel but by prefe- 
rence in a melting pan to which an opening is adopted at its base or bottom in 
order to allow the fused metal to be run off as required. This melting pan or 
boiler may be set on an ordinary furnac2, but by preference the furnace should 
be provided with a movable grate which wiil facilitate the instantaneous 
extinction or removal of the fire. 





Class 9.—ELECTRICITY., 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
3117. W. R. Laks, Chancery-lane, *‘ Electro-plating.”—A communication.— 
Dated 10th October, 1868. 

This invention consists, First, in suspending or supporting a mass of the 
particles of nickel within the solution, so as to present an extended surface, 
and connecting them with the positive pole of the battery, by means of a 
platinum or other conductor, not materially affected by the electric current or 
the solution employed; Secondly, in lining the whole or a portion of the 
interior of the vat or vessel which contains the solution with carbon or other 
suitable conductor of electricity, not materially affected by the electric 
current or solution, so that the particles of nickel may be placed upon the 
lining at the bottom of the vat fn such a manner as to present the desired 
surface, the lining of the vat being connected with the positive pole of the 
battery ; Thirdly, in the employment of a plate of metal, carbon, or other 
conductor, upon which a coat of nickel of sufficient thickness has 
deposited as a positive electrode, to be ded inthe ordinary manner, 


and connected with the positive pole of the battery. 
3129. W. A. Lyrrie, General Post-ofice, London, “ Electro-telegraphic con- 
du tors.” — Dated 13th October, 1868. 

This invention consists in the use of two voltaic batteries or other sources 
of electricity, one being placed at each end of the wire or other conductor. 
The positive pole of one voltaic or other battery is connected by means of 
the conductor with the negative pole of the battery at the opposite end of the 





ig an B 
Pp in such a manner that the oi! or other liquid is, by the action of 
pneumatic pressure, kept at a uniform level in a cup or trough connected with 
a reservoir —Not proceeded with, 
3145. J. G. som, Blaina, Monmouth, “Getting mineral,” — Dated 14th 
1 


" > 
This invention consists in improvements in apparatus employed in getting 
coal, stone, and minerals. The hole to receive the press-like apparatus is 
formed by means of a jumping bar, having at its extremity a chisel-like cut- 
ting edge of considerably less size than the diameter of the hole required, 
and some distance up the stem of the tool, which is made tubular; two wings 
are formed on opposite sides of the stem, and having cutting edges corre- 
sponding with portiongof the circumference of the hole required. Those 
wing-cutters, following the central cutter, wedge the coal’or mineral inwards 
and into the hole which has been cleared by the leading chisel edge. The 
tool is turned round between the blows which are struck upon it, as when an 
ordinary jumping tool is employed. The press-like apparatus which is in- 
serted into the hole is formed with a series of plungers on each side of it, so 
that the bearings on the opposite sides of the hole are entirely on the plungers 
and no strain but that of the water under pressure comes on the frame of the 
apparatus, whatever be the form of the hole. 
3148. J. Atkins, Birmingham, ‘‘ Metallic tubes.” —Dated 14th October, 1868. 

According to this invention the inner or foundation tube is made of sheet 
iron or other metal by cutting out or perforating the sheet metal before it is 
made into a tube with any desired ornamental pattern, and the perforated 
sheet metal is afterwards made into tubing in the ordinary manner. The tube 
of brass, or other tube with which the foundation tube is to be cased. is then 
placed upon the said foundation tube and subjects the compound tube to a 
drawing process.—Not proceeded with 
3152. J. Densy, Chellenham, ‘ Coffee-pots.” — Dated 14th October, 1868, 

In this invention it is proposed to form the upper and removable division of 
the ordinary cylindrica! shape to fit the exterior body, and to attach to its 
lower edge and internal circular flange an annular ring, beneath which, and in 
contact therewith, a diaphragm of suitable fabric is stretched or attached by 
means of a small projecting rim around the exterior edge of the cylinder. The 
interior space of the cylinder contains a conical metal strainer perforated with a 
number of fine holes, the base of the cone being soldered to the inner edge of the 
annular ring; the top of the cylinder is closed by another ornamental ring, 
and by a hinged lid fitting its internal diameter. 

3155. H. A. Bonnevitie, Paris, “ Elastic moulds.”— A communication.— 
Dated 15th October, 1868. 

This invention consists in making a mould of such material or composition 
as to suit it especially to undercut work. Rubber, which has been properly 
prepared for vulcanisation, is taken, and placed over a metallic pattern, and 
by means of back and front metal mould plates or fixtures, the pattern and 
rubber compound is securely enclosed, pressure being applied to the external 
surfaces to force the composition into the undercutting, in this way taking a 

a sufficient 





paper is thus weakened along the lines of perforation, and can be more easily 
folded and torn apart. 
3189. B. Hun, Lincoln's-inn, “ Scissors.”—A communication.—Dated 19th 


> 

This invention consists in the combination with a pair of scissors of a 
gauge or measure, by means of which bands or strips of any desired width 
may be cut from any Sate seem such like material, on a line parallel 
with the edge of the same. is accomplished by attaching to one of the 
blades of a pair of scissors a gauge or measure, which may be secured to the 
blade in any suitable manner, so that the same may be adjusted laterally at 
right angles with the blade. 

3191. C. Wurrenovuss, Bridgetown, “Augers.”—Dated 19th October, 1868. 

The inventor forms in the ordinary way, of sand or other material, parts of 
a mould, which are formed upon a pattern auger. He prefers to make the 
mould in two parts, but does not limit himself thereto, as, where the form of 
the auger requires it, the mould may be made in three or more parts. 
Having put the parts of the mould together and secured them in position, he 
pours into the mould melted steel, homogeneous iron, or other compound of 
iron and carbon having the nature of steel, or which, by subsequent treatment, 
can be converted wholly or superficially into steel. After the solidification of 
the melted metal the mould is opened, and the auger cast therein is 
removed therefrom. The auger is afterwards annealed by being heated in 
contact with the hzmatite iron ore or other iron ore of similar composition. 
The steel or iron of which the auger is made is thereby wholly or partially 
decarbonised or softened. A number of the cast augers are then shaken in an 
ordinary shaking tub, by which the particles of sand or iron ore attached to 
them are removed, and the augers partially brightened. While the auger is 
still in a soft state the inventor bends, bores, files, or otherwise fashions any 
parts of it which may require a change of form. 

3194. W. R. Lake, Chancery-lane, ‘‘ Preserving fish."—A communication.— 
Dated 19th October, 1868. 

Fish, either fresh or salted, are taken, and all the skin and bones are 
removed from them. They are then put into a machine for grating or 
grinding, this process being continued till the fish is thoroughly broken up. 
The next process is to desiccate the fish thoroughly. This is done by 
spreading the mass upon a metal stone or other suitable surface, heated by 
means of steam pipes passing beneath the slab. The fish remains on this 
slab, and is subjected to a gentle heat until itis well dried and in suitable 
condition for packing. 

3200. J. A. Farrar and R. R. Huntiey, Hartlepool, “ Hatches.”"—Dated 
20th Oc!ober, 1863. 

It is proposed to make hatches of iron or steel or other metal, and fasten 
themto thecombings by means of a clamp over the joining of eachhatch. The 
hatches will be made watertight by having india-rubber, gutta-percha, tarred 
felt, or leather linings or packings at every joint of the hatches, so that when 
the clamps are on the hatches are perfectly water-tight. On the top of one or 
more of the hatches or cabins it is proposed to have a manhole, of any height 
or width, made of iron or steel or other metal, in a tub or other shape, 
with four or more tubes or ventilators attached thereto, or making the man- 
hole a ventilator by enclosing therein a smaller tube with openings. 

3203. G. Carman, Glasgow, ‘‘ Treating sewage.” —Dated 20th October, 1868. 

This invention consists in a system comprising the precipitation of solid 
matters by means of lime or other alkaline agent, and the subsequent 
separation of the ammonia by distillation. 

3205. E. Harrison, Newhaven, U.S., “ Mills.” - Dated 20th October, 1868. 

This invention consists, First, in the arrangement of a bolt cloth or screen 
around the stones, so that the metal in passing from the stones is thrown 
against the bolt cloth, the fine or flour portion passing through the cloth to 
one exit, while the coarse or hull portion is driven out at another exit, sepa- 
rating the one entirely from the other. Secondly, in constructing the husk for 
the runner casing with the supporting frame, shaft bearings and sockets for 
the support of the hopper, and half of the discharge spout in one and the same 
piece, whereby a large amount of fitting numerous bolts and other expenses of 

bini e parts is avoided. Thirdly, in casting the husk for the fixed or 





perfect impression of the pattern. In this condition it is subj d to 
degree of heat, in the usual well known manner. 
3159. E. Psyron, Birmingham, “Spring mattresses.”—Dated 15th October 


The chief object of this invention is to improve the mattress known as the 
oriental mattress. It consists in sloping both sides of the frame down from 
the two ends, so that they are only 2in. or 3in. high at the middle, and for the 
purpose of supporting the outside spiral springs, of which the mattress is 
principally formed, as effectually as if they were fastened to the frame com- 
monly in use,’but in an unobjectionable manner; at each side of the mattress an | 
iron, steel, or wood lath is placed, running from head to foot, and attached to 
the springs, and which, without being fastened, is supported or held at each 
end by passing into an aperture or recess formed in the frame, or into a loop 
of iron, wood, or other suitable material, fastened to the frame, or by some 
similar contrivance, so (that, without being able to come out, it is free to 
work backwards and forwards as required by the motion of the springs to 
which it is fixed. 


-_ 2. M. Woon, Stoke Newington, “‘ Type cases, &c.”—Dated 15th October, 
8. 


This consists in constructing cases, work-boxes, and other articles 
having compartments, by making the partitions, which form the compart- 
ments, in one piece, without joints, seams, or attachments. A slab or block of 
wood of the desired Jength and breadth, and of a thickness suitable for obtain- 
ing the desired depth of the compartment, is taken, and the position, form, or 
outline of such compartment being traced thereon, or on a pattern of paper, 
or other material laid thereon, square, cubical, or otherwise shaped portion 
of the block or slab of wood, corresponding with and leaving the required 
cavities, recesses, or openings to form compartments, are cut away, and 
necessary portions of the wood left to form the sides, boundaries, or partitions 
of the said compartments. A bottom piece or foundation may be added, 
and attached by screws, or otherwise, to form the bottom of the said com- 





system, and the remaining poles of the respective batteries are 
together either by means of a second return wire or by means of the earth. 
—WNot proceeded with, 


3224. E. O. W. Wurr » Stoke Newington, ‘‘ Telegraph wires.”—Dated 
21st October, 1868 
This invention consists in the application of an external coating for the pro- 
tection of telegraph wires which have been previously insulated or coated, 
either by means or gutta-percha, india-rubber, or otherwise, such protecting 
coating or covering being composed, either entirely or in part, of compounds 








or 4 jally of xyloidine, in conjunction with vola- 
tile solvents, oil, resins, tar, asphalte, pigments, or other similar bodies. As 
an example of the binations or pounds which are employed, the pre- 





paration of a combination of xyloidine with oils, paraffin, pigments, &c., with 
the employment of a volatile solvent may be given. The gun-cotton or 
_—e is by preference used in a dry state, but humid gun-cotton may be 
employed. 


Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 


3111. F. Barwert, Paris, * Artificia! paving.””—Dated 10th Octobér, 1868. 

This invention consists in the manufacture of a material suitable for 
forming roads and pavements, which is called iron asphalte. Its composition 
is, of natural or artificial bitumen, 45 parts; of natural sesquioxide of iron, 
or of puiverised iron ore, 45 parts ; of purified mineral tar, 10 parts. 

3116. W. H_ Sr. Avpin and B. Benton, Wolverhampton, “ Cocks and taps.” 
—Dated 10th October, 1868. 

This invention chiefly consists in a socket made of brass or other metal, 
having a flange at its front or outer extremity, and also perforations through 
the convex sides of the socket, which is intended to be fixed into the tap-hole 
of the cask. Into the socket a hollow conical plug is fitted, which also has 
perforations. Upon the solid end of the plug there is a screw having a 
square shoulder passing through a washer fitting tightly against the end of 
the socket, being held there by a nut which fits upon the screw or screwed 
pin. The invention also consists in a tap having at one end a slot correspond- 
ing with and fitting the tongues upon the hollow conical plug. Upon the 
outer surface of the same end of the top there is a groove, into which a ring 
of india-rubber is placed.— Not proceeded with. 

3125. A. Freup and A. W, Tutu, Minories, “ Show-boards.”—Dated 12th 
October, 1868. 

The projecting parts, ribs, or feathers of show-boards are made straight or 
of a rectangular or curvilinear form of plain wood, tin, cardboard, or other 
suitable materi+1, and the p tee prints the required parts of letters, marks, 
or devices by means of lithographic stones, wood blocks, type, or equivalent 
printing surfaces upon material suited to receive the printed impression, and 
capable of being cut into slips and folded so that the printed slip may be 
aflixed to the two sides of the feather. 


3133. W. T. Sue, Vincent-street, ‘‘ Regulating supply of gas.”—Dated 13th 


, 1868. 

This invention relates to previous letters patent (No. 2277), dated 
tember 5th, 1°66, and consists in imp’ in detail in the 
apparatus and method therein described. 
$136. J. Wonster, Camberwell, ‘‘ Holding stereotype plates."—Dated 13th 








October, 1868. 

The blocks on which the ry x lates are supported whilst impressions 
are taken therefrom are pressed in ee ae being of the 
form of a triangle, or hing thereto, and bape ao Sanam, 

or 


ag or catches, rising above the surface 
locks. These flanges, projections, or catches are undercut or 
ammeter med: me Bape Nand fh le Bh . The 


wucttine ug ef 0 tdook 00 tho elas of the 
3138, W. R. Laxe, Southampton-buildings, Chancery-lane, “ Dyeing hair.” —A 
communication,— Dated 13th October, 1868. 


as . 
The two substances the 4: ; and 
os Sia" "tima seamen’ ws over es i'd af mae 
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partments. 
3171. = Mayer, Fleet-street, E.C., “Tourists’ botiles.”—Dated 17th October, 
1868. 


This invention relates partly to bottles or flasks to be carried about the 
person, and also to a metallic stopper of peculiar construction which may be 
applied to such bottles. The stopper is constructed in two parts, one of which 
is firmly fixed in the bottle orother vessel, and forms the seat for a lid or cover 
which is hinged or jointed to the said seat. The latter has a circular recess 
or channel in its face, and the cover is formed with a circular projection or lip 
to fit into the recess, which is provided with a ring of india-rubber or other 
elastic material, whereon the projection of the cover is tightly bedded when 
the stopper is closed. A ring or collar is fitted to turn freely upon the outside 
of the seat of the stopper, which ring is formed with one, two, or more wedge 
shaped projections. The lid or cover is provided with a corresponding num- 
ber of hooked pieces, which, when the cover is down upon its seat be just 
opposite the ends of the inclined projections on the ring. In applying the im- 
proved stopper to a tourist’s bottle a tube or nipple jis jemployed in combina- 
tion with the stopper, which may be readily opened or closed by means of a 
plug or otherwise. The bottle is filled through the stopper, and then close and 
secure the same in the manner described. 

3172. J. SHenman, Whitechapel, ‘‘ Finger rings.” — Dated \6th October, 1868. 

Finger rings are made in several parts or hoops (preferably three in number), 
each hoop being set with stones, which, when the several parts of the ring are 
united together, will form a cluster. 

3174. es Asucrort, New York, U.S., “Safety valves."—Dated 16th October, 
1 


This invention consists in the construction of the valve and its seat and their 
relation to each other, and in the arrangement of the same and its sustaining 
dome and inclosing case in such manner that the steam shall be at all times 
in direct communication with the face or faces of the valve by means of cir- 
cular openings in the valve seat, into which steam is directly admitted from 
the boiler through the dome and through inlet openings in the steam chambers 
of the valve seat. 


g th 

bed stone the other half of the discharge spout, feeding spout, and bearing 
for the shaft in one and the same piece. Fourthly, in attaching the hopper to 
the mill by forming conical studs upon the under sides of the hopper, placing 
the said studs into sockets on the runner husk and pouring metal around the 
said studs so as to make a perfect fit and adjustment of the hopper, while the 
sockets are fixed solidly on the husk. Fifthly, in the arrangement of the 
rocker or feeding shoe beneath the mouth of the hopper, so as to be operated 
by an eccentric on the driving pulley to vibrate or rock the shoe to conduct 
the grain from the hopper to the feeding spout. Sixthly, in fixing a band 
centrally upon the edge of the stone or stones, which said band forms a bear- 
ing for the stones so that they may be reserved and replaced in their proper 
positions, the two sides of each being parallel the one to the other, also in 
securing the stones, one to the runner plate, the other to the bed stone casing, 
by means of the said band. 

3207. J. Lonx1n, Norwood, “‘ Pipes.”"—Dated 20th October, 1868. 

This invention consists, First, in applying the light to the tobacco in th 
pipe at the bottom end thereof instead of at the top as usual, the pipe hanging 
down from the mouth vertically instead of projecting horizontally, or nearly 
80, as at present. Secondly, in purifying the smoke emanating from the to- 
bacco by causing the essential oils therefr: to be deposited on layers of 
material placed in a receptacle through which the smoke passes; and, thirdly, 
in purifying the smoke emanating from the tobacco by causing the essential 
oils to be extracted therefrom by chemical means.— Not proceeded with. 

3214. J. Westwoop, Bow, “ Socket joints.” —Dated 20th October, 1863. 

In constructing these improved socket joints the inventor forms a tube of 
wrought iron or steel, either by bending a plate of such metal and welding its 
edges together, or by coiling a bar of the same upon a mandril and then weld- 
ing it, or by welding together a series of rings or hoops of the required 
diameter. The interior of the socket or tube is bored, or otherwise formed to 
fit the ends of the sections of the pile or column to be united. The socket 
may then be heated and tightly shrunk upon one of the sections. The end of 
the section to be united or coupled to this section*is then inserted into the 
socket, the two ends being preferably made to butt together. The inventor 
then drills holes through both the socket and the pile, into which holes he 
inserts keys, pins, or bolts, which may be rivetted or otherwise secured. 

3228. F. Bennett and R. Warp, New Broad-street, “ Capture of whales."—A 
communication.— Dated 22nd October, 1868. 

This invention relates toa method of capturing whales and other fish or 
animals, by the agency of electricity, galvanism, or magnetic electricity, and 
consists in placing in the boat or whaling vessel, as may be found most con- 
venient, a galvanic battery, with its coil and necessary accompaniments, or 
any other known electrical app of any required intensity, properly insu- 
lated wires being in connection with and passing from the opposite poles or 
terminals of the said battery, or other galvanic apparatus, and inside of or 
along the line or lines by which the harpoons, or other instruments, are secured 
to the boat, the ends of such wires being continued to the points of the har- 

ns, or other ‘nstruments, so that the points are in direct communicatiun 
with the poles of the battery, or other galvanic apparatus. 
3235. T. Cann, Bristol, ‘‘ Disintegrating machinery.”—Dated 22nd October, 
1868. 








This invention relates to a patent granted to the same inventor, No. 778, 
and dated 29th March, 1859. The present improvements relate, First, to a 
mode of constructing and arranging the cages of the machine so that 

ad gth may be obtained, and which admits of a ready application 
of bars or knives, rotating with one or the other of the driving discs instead 
of being fixed or stationary, for breaking up such lumps of material as will 
not pass through the inmost cage, and this part of the improvement consists 
in securing the annular disc to the ring connecting the bars of the outer cage 
carried round by the large disc, or in securing the ring of the outer cage when 
carrying the annular disc to the large disc by bolts or screw nuts or other 
suitable means. Secondly, the improvements consist in forming the bars of 
the cages of steel or of cast iron, moulded upon cores of wrought iron io chill 
or other moulds, such compound bars being useful when the machine has to 
Operate upon certain hard materials, and also in making such bars, whether 
d or otherwise, of oval, square, rhomboid, or other section, which 








3177. E T. Hugues, Chancery-lane, ‘‘ Adhesive subst mA 
tion —Dated 17th , 1868, 

According to this invention the skins of rabbits are chopped or cut up into 
small strips or filaments placed in a water bath and boiled. This solution is then 
emptied into any suitable vessel perforated at the bottom, so that the juice or 
liquid portion of the solution may flow through the perforations into a vessel 
provided for the p , and a solution of about four parts of sulphate of 
zinc to one of alum is added thereto, while the liquid portion of the before- 
mentioned solution is still hot. This mixture is well stirred and passed 
through a sieve, after which it is emptied into a rectangular or other shaped 
box in which it is left to solidify or congeal. The congealed mass is then cut 
in two pieces and each piece placed in a suitable box, where it_is again cut up 
into thin leaves or cakes of the required size, which are afterwards dried. 
3181. W. T. Ricnarp and W. C. Pavut, Moorgate-street, E.C., ‘‘ Washing 

ores." —Dated \7th October, 1868. 

This invention consists of a trough or receptacle having by preference a 
semi-cylindrical bottom provided with a recess or channel at its lowest part 
for the reception of the amalgam the gold or other metal, and 
from which the amalgam can be drawn off, and the gold or other metal 
separated therefrom. In this trough or receptacle is placed a screw formed of 
cape ox other metal or metals, or metallic alloy or alloys arranged in suit- 

beari either vertically, horizontal] 


‘ings, y, ly, or diagonally, as may be desired, 
and being capable of revolving con’ in one di’ on, or of having 
its motion reversed by means of motive or et tte The blade of 
the screw is so mounted upon its s: Je or axis that only a space of from lin. 
to 2in. is left between the several surfaces of which the thread of the screw is 
ee. A larger extent of surface is thus obtained than in any of the 

for similar purposes in which screws have been employed. 





$185. R. A. Guezx, Sirand, W.C., “ Printers’ sheets.”—Dated lith October, 





1868. 
The object of this invention is the facilitation of the folding and separa- 
tion of paper sheets. The is or perforated with numerous 
holes the lines of fold’ which we to be afterwards separated. The 


will give increased strength to resist lateral percussion. Thirdly, the im- 
provements consist in the use of several knives in place of one, as hitherto, 
for breaking up such lumps of material as will not pass between the bars 
of the inner cage ; these knives may be bolted or otherwise secured together 
in a ring or rings, so as to give strength and support to each other. Fourthly, 
the improvements relate to such arrangement of the cages of a machine as 
will give a larger capacity without increasing the length of the bars of the 
outer cage, and consists in dishing the large outer disc so that the inner disc 
may run clear in the cavity, and in forming annular cavities in the inner faces 
of the discs in which the rings of the cages may run clear, 60 that by this 
means the inner surfaces of the rings and discs are all brought in a line, and 
the edges are all of the same width, and the bars of the same length. 
Fifthly, the improvements consist in covering the opening of the inner ad 
by astationary disc, leaving only sufficient space to allow the ring of 

inner edge to revolve clear, vided with an orifice or opening, to which a 
hopper or spout may be attached, through which the material may be fed to 
the machine. Sixthly, the improvements relate to a mode of lubricating the 
bearings of the hollow shaft the disc or discs when working ina 
horizontal position, and consist in | upon or spplying bosses to the 
shaft, whether stationary or rotating, or upon which the hollow shaft or 
shafts revolve, the periphery of which bosses form the bearing surfaces of the 
hollow shaft, the cavity of which is filled up with lubricating matter up to 
the level of the underside of the shaft. 
3239, one Waker, Birmingham, “ Lever buckles.” — Dated 23rd October, 


1868, 

According to this invention the buckle or fastening consists of two separate 
pieces of metal cut out and formed by press tools in the usual manner and as 
well understood. One of these has a thin strip of metal Jeft upon each 
of its ends, which is afterwards over in such a manner as to form 
hinge of joint in which the other part is to work. This other part, which for 


distinction is called the male part, has a pin or axis formed at each of its ends 
which takes into the hinge or joint formed in the part as before 
described and works therein.—WNot proceeded with. 
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is eT Gots cabins, scat of metal to be discharged into 
a iow 
Sous etoieied ts ce of aces of cath telmenating teveieing take. 
3241. W. W. Towxrn. Kingsland, “‘ Valves.” — Dated 23rd October, 1868. 
This invention consists in certain methods of constructing piston or slide 


3242. J. vz fame and 8. Facugun, “ Cigars and cigareties."—Dated 23rd 


, bs 
This invention relates to improvements in the manufacture of c and 
cigarettes, and more particularly in the wrapper or outer covering, the 
re>> tion of cigarettes being dis with. A leaf of tobacco 
taken, the stalk and centre rib or fibre is extricated from it, it is then cut 
the of the cigar or cigarette, laid flat on the board, and 
or applied to the edges. The tobacco to 
much in the same manner as in 
making the ordinary paper cigarettes. It is rolled in the apparatus between 
the two boards, and when it arrives at the open wrapper the latter curls itself 
round the tobacco, and the overlapping edge fastens itself along the surface.— 
Not proceeded with. 
3245. M. Sauriier, Paris, “* Bamboo fibre.”"—A communication.—Dated 23rd 
865. 





In the first place the knots or joints are removed from the bamboo, which ‘s 
then split longitudinally into strips by means of sharp-edged instruments 
ged forthe purpose. After removing the kno’s or joints and splitting the 
bamboo the lower and tougher portions of the bamboo are se: d from the 
remainder. The bamboo is then boiled in caustic alkali of about six degrees 
Beaumé in an open kettle. until the siliceous and gummy matter is softened. 
This operation requires from six to ten hours, according to the age and quality 
of the bamboo. The bambvo is pressed while hot tor the purpose of expelling 
the water and so much of the siliceous and resinous matter as may be held in 
solution or combined with the bamboo The bamboo is then again boiled in 
a weak solution of caustic soda for about three hours, and afterwards for 
about two hours in soap and water, which cleanses and softens the fibre with- 
out reducing it to a pulpy condition or impairing its strength, which would be 
the result if longer boiled in caustic alkali. 
3246. C. B. James, Redditch, * Needles-cases.”— Dated 23rd October, 1868. 

An outer cover or case and sheath combined is made of paper, silk, or other 
suitable material, so as to fold up and close with a tongue-piece. From the 
inner side of the body of this outer case, to which it is attached, a strip of 
ribbon, paper or other suitable » aterial, passes into the sheath, where it is 
attached to the one side of the same, so that, upon the descent of a packet or 
case of needles into the sheath it will press upon and draw down with it, into 
the sheath, the material of the slip, such action tending to bring together and 
close the parts of the case, whilst the opening out of the same has a contrary 
effect, the strip being drawn out of the sheath and, consequently, propelling, or 
forcing upwards and partially out of the sheath, the packet or case of needles, 
which may be formed of paper, silk, metal, glass, or other suitable material. 
3247. J. Bernwanp, Sirand, WC., “ Dressing ores.”—Dated 23rd October, 

1868. 

This invention relates to an improved stone ore or mineral breaking or 
crushing machines, and consists of the use and employment of a serie= of 
movabie teeth or segments, made of steel or other metal, placed upon and 
secured in blocks or rollers containing suitably-formed grooves or recesses for 
t he reception of such teeth or seg and admitting of their ready removal 
or renewal without involving the removal of the blocks or rollers from their 
shafts, or the shafts from their bearings. Secondly, the invention consists in 
imparting a latera! and differential motion to crushing rollers, which may be 
effected by means of a cam or eccentric secured to the shalt or shafts on which 
the rollers are secured, and which is so placed and arranged that its differential 
outline comes in contact with a fixed stud or pin in the course of its revolution, 
the object of which motion is to cause the surfates of such rollers to wear out 
more evenly. Thirdly, the invention relates to an improved method and 
means of sizing or dividing the materiais, and consists in combining plain 
inclined surfaces with inclined perforuted plates or sieves, over which the 
material to be operated upon is passed, and by which a more perfect result is 
obtained, the whole of the perforated plates and plain inclined plates being 
placed and arranged in a suitable f'aming common to the entire number 
employed, and leading into separate divisions or compartments in which the 

ials are deposited. 
3248. I. Baces, Holborn, *‘ Smelting iron.”—Dated 24th October, 1868. 

In charging the furnace the inventor g liy and in pref in great 
measure excludes and dispenses with the coal or coke usually thought neces- 
sary for smelting, and in place thereof he burns in the smelting furnace, coal- 
gas, hydrogen, carbonic acid, or orher combustible gas or gases, and also the 
vapour of petroleum, naphtha, and other hydrocarbons under pressure and in 
combination with a blast of hot orcold air In the case of the inflammable 
hydrocarbon vapours, the same may be forced into the furnace under the 
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w at the edges of the holes, the slot 
the thread. Two 
to obtain uniform motion for 
covers the shuttle in its side plate. A screw regulates the to-and-fro motion, 
its path being limited by a cam.—Not proceeded with. 
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BIRMINGHAM AT WORK. 


(From our own Correspondent. ) 

Few branches of local hardware manufacture have attracted so 
much public attention in the Midlands during the last two months 
as the wrought-nail trade of East Worcestershire. The Birming- 
ham papers and the less known organs of the various Black Coun- 
try towns have elucidated with considerable detail the peculiar 
position of the Nasmyth’s craft, more general descriptions of 
which have appeared from time to time in THE ENGINEER. In 
the current number of ‘*Cassell’s Magazine ae a +s 
sketch of this decaying industry, doubtless ed forth by the 
prevailing agitation in the Black Country in reference to a phase 
of the question which is less generally understood, but which is 
locally known as the “‘ fogging” system. I ought to premise that the 
wrought-nail trade is principally carried on in the scattered villages 
lying between Sedgley in Staffordshire and Bromsgrove in W orcester- 
shire. The industry gives employment to about 25,000 workpeople, 
of whom the greater proportion are women and children. Thirty 
yearsago thenumber of workpeople exceeded 50,000. This enormous 
decrease is due to the introduction of nails made by machinery, 
poney known as cut nails, which have naturally superseded 

and-made nails to a considerable extent. The struggle between 
hand labour and steam power has been persistently kept up, and 
has led to innumerable disputes between the nail-makers and the 
factors, and a long array of “strikes,” with their attendant 
misery, has been the result. The trade is now reduced to its lowest 
ebb. The horse-nail branch, with which machinery has not quite 
so much interfered, is the only one which offers tothe forger anything 
like adequate remuneration for his long and laborious toil. As to the 
rest of the workpeople, their condition is a disgrace to any Chris- 
tian country. Inarecentlyissued reportof her Majesty’s Inspectors 
of Factories, Dr. Wallenden, of ley, has written a notice of 
this class of labourers, in which he pictures with much force 
the extreme poverty, ignorance, and immorality of the 
nailers. The statements of Dr. Wallenden are alleged to be 
overdrawn, and have ied to much angry controversy; but that 
there is much to deplore in the physical and moral condition of the 
Nasmyths may be inferred from the following practical sketch of 
the “fogging” or “‘truck” system in the nail trade, from the pen 
of a local writer practically acquainted with the subject :—‘‘ With 
the large and respectable masters it is usual to have certain fixed 
times for the nailers to ‘weigh in’ their work, a system which 
does not suit the needier portion of the nailers, many of whom 
must weigh in their nails daily, and sometimes twice a day to feed 
their hungry children at home. The ‘foggers’ offer this advan- 
tage, that nailers can take their nails and weigh them and receive 
their money, or rather an equivalent in ‘truck,’ whenever they 
like, and this plan is the sole inducement nailers have to deal with 
the foggers.” Generally speaking, the fogger obliges his depen- 
dent client to take out in truck fifteen shillings for every pound’s 
worth of nails, and this truck is so inferior in quality, so shame- 
my | dear, and the nails are weighed on scales so greatly in favour 
of the buyer, that the whule system is one of heartless deceit and 
plunder, An effort is being made by some of the more humane 





pressure of their own ntmospheres or by means of any suitable 

appliances. 

oe 3. Anpeason, Ballymaconell, Ireland, “ Felts."—Dated 24th October, 
865. 


The ordinary fibrous or capillary substances used in the manufacture of 
felted materials are employed, but instead of combining the said substances 
or causing them to cohere by means of some or one of the bituminous sub- 
stances h fe ly employed for the purpose, they are saturated and 
combined, or caused to cohere, by means of the native mineral pitch, known 
as asphaltum, specially pepared by purifving and mixing it with suitable 
tars or oils which have the effect of softening and tempering it. The sub- 
stances which are applicable for softening and tempering the native mineral pitch 
known as asphaltum are shale, tar, paraffin, still bottoms, called also paraffin 
sludge, or boghead tar, paraffin tar, Archangel tar, and asphalte oil, and 
analogous tars and oils. 

3250. J. Spratt, Holborn, “Food for animals.” — Dated 24:h October, 1868. 

This invention consists in the intr duction of the fruits of the date palm 
(Pheenix Dactylifera) into any or all of the ingredients to be used as food for 
horses and cattle. This fruit is to be mixed with flour or other farinaceous 
substances, = or seeds of all kinds, either moist or desiccated, particu- 
larly malt, chocolate, or cocoa berries, meat, or its residuum after boiling 
down, the meat being dispensed with when making up the compound for 
herbiverous animals, oil cake, sulphur spices, and any saccharine substance 
to sweeten such compound. 

3252. R. 8. Bunn and S. Encianp, Bristol, “‘ Construction of conservatories.” 
—Dated 24th October, 1868. 

This invention consists in the total removal at will of all obstructions to 
the full growth of plants in conservatories, &c., in the form of glazed cover- 
ings. sash bars, or otherwise. This is effected either by removing bodily the 
whole of the covering portion of the house by the expanding system, thus 
leaving the p'ants free and wholly exposed to the action of light and air; 
or by the system of shifting entirely away the front covering glass by means 
of sliding sashes on wheels running in guiding grooves or otherwise.—Not 
proceeded with 





ay &. W. Davis, Xing Edward-street, *‘ Paper collars.” — Dated Mth 


This invention consists in passing the paper from which the articles are to 
be made, or in the articles themselves, when made, through a pair of 
cylinders revolving close proximity to one another, on one of which 
cylinders is eng d or embossed a pattern bling linen or other similar 
material.— Not proceeded with. 

3254. G. Nurse, Pontynuster, ‘‘ Tinning metals.""—Dated 23rd October, 1868, 

This invention consists in constructing the apparatus for tinning metals in 
the form of a circular pot with a hollow centre or otherwise, and with a frame 
or turntable caused to rotate in the circular hot-air chamber. 

3255. E, Wimpipce, Great James s-street, W.C., ‘‘ Blocks for surface printing.” 
—Dated 24th October, 1865. 

The design is dravn on a metal or other surface in ink containing gum, 
the surface is the covered with Brunswick black and afterwards washed, 
whereby the parts composing the design become bare ; acid is then applied to 
eat out the design to the required depth. A cast is then taken in metal, which 
will bear the design in relief. This design is covered with Brunswick black, 
and acid is then applied to the pasts not forming the design. 


3258. W. G. James, Queen’s-square, “ Propelling.”"—Dated 24th October, 
i} 


It is proposed to mount upon the vessel or carriage to be propelled a hollow 
chamber provided with five tubular branches, one of which is centrally 
in the front of the chamber, two are situate at right angles thereto. une 
on each side, and two more are situate in the rear of the chamber branching 
m on each side at an angle of 60 deg. from the Jongitudinal centre 
line of the chamber. Each of these branches are open to the atmosphere, 
and within each there is fitted an air-tight piston. The two rear pistons 
operate as the drivers or propellers, as hereinafter described, whilst the other 
pair of side pistons serve to compensate the back pressure of the atmosphere 
against the piston when a vacuum is established by means of an air- 
pump or otherwise inside the said chamber.—Not proceeded with. 








and r table factors to put an end to this obnoxious and dis- 
graceful system. If it ds the dition of the nailer will 
be somewhat improved, but the trade will never be restored to 
anything like permanent prosperity until the anvil is exchanged 
for the machine; and the domiciliary smithy gives way to the com- 
plete and well-arranged factory. 

Birmingham owes much of its trade in heavy edge-tools to what 
has been aptly termed the ‘‘suicidal activity” of the Sheffield 
trades unions. In Birmingham and the district there are about 
| thirty establishments, employing some 3500 hands. Axes—solid 
| and steel-blued—are made largely for America, Spain, and the 
| Brazils ; hoes, for the cotton-growing countries of South America, 
East and West Indies, Egypt, &c.; and spades, shovels, wedges, 
ploughs, horticultural implements, augers, chisels, trowels, and an 
almost endless variety of kindred tools for the home and colonial 
| markets. Few branches of Birmingham industry have benefitted 
| 80 largely by the extension of machinery and steam power as the 
| edge-tool trade, ey during the last few years. It is esti- 

mated that the production of brass and copper tube in Birmingham 
now exceeds 10,000 tons per annum, of which 7000 tons are solid 
or seamless, the remainder being made by the ordinary process of 
drawing from flat strips of metal and soldering up the joints. In 

e facture o! less tubes more Fay me my nate adult 
labour is employed than in other branches of the trade. Wednes- 
bury, in the Black Country, is the acknowledged “‘ centre” of the 
tube trade, where the Russells, the Whitehouses, and other 
fathers of the industry, have succeeded in establishing forthe town 
a wide and permanent reputation in this he trade has 
also within the last few years extended to the neighbouring town 
of Walsall, where it is likely to become an important staple of 
production. Generally speaking, the English tube makers credit- 
ably maintain their ground against the rival producers of the 
Continent, some of whom are exceedingly en ising. It was 
noticeable at the Paris Exhibition, that while many of the French 
and German tube makers displayed remarkable excellence in their 
castings of joints, sockets, and fittings, the tubes themselves 
lacked the style and finish of those exhibited by such 
Birmingham and Staffordshire prod as Elliott (Selly 
Oak), Everitt and Sons, William Blews and Sons, Imperial Tube 
Company, Smethwick Tube Company, Russell (Wednesbury) 
and others. In the art of casting Albert Wever and Company, 
Prussia, have attained considerable excellence, and their improved 
style of sockets and joints are universally admired. George Fis- 
cher also, of Schaffnausen (Switzerland), is largely introducing im- 
proved designs of sockets, bends, backnuts, plugs, crosses, and 
other fittings, some of which are quite new in the gas-tube trade, 
and while more serviceable, are in many instances cheaper than 
corresponding articles of Birmingham make. There is no reason, 
however, why the Birmingham tube-makers should not continue 
pre-eminent in the trade, considering the native talent of their 
workpeople and the en ise displayed by the larger producers. 
It _, be well, however, for the latter to take an occasional leaf 
out of the book of their neighbours across the 
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Tue Great Western Railway Company recently completed the 
conversion of the whole of the northern division of its extensive 





= H. Maynzw, Bloomsbury, ‘ Button fastening.”—Dated 24th October, 
This invention consists of a thin piece of metal bent into the form of a 


| traffic increased to the extent of £12,000, as com 


system to the narrow gauge. During the past month the goods 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRI 


( From our own Correspondent. ) 


Fav1sHED Inon: Dulness continued : Complaints of yoy 
Tue Ram Orpers Acains: How the Rails are Made: 
Prices—Continued for the Anticipated Revival— 
Were THE Inon 18 Gorse 10: London, Bombay, South 
America, United States—Tue Risk oy Waces In THE NorTH 
or Excianp: Bearing of the Question this and other 
Districte—CoaL TRaDE: Quiet—Muinine ions—THE 
HapgpwWaRE Brancues: Steady: Great Demand for Best 
Boilers: Edge Tools: Ingenuity in Small Castings —HaRDWARES 
AT THE WOLVERHAMPTON EXaIBITION—BOARD OF TRADE RE- 
TURNS —Iron and Steel and the Markets. 


THE dulness continues to pervade the iron trade in this part of the 
kingdom which has characterised it for several months past. That 
maker is remarkably well off who can keep on his i four- 
fifths time; the majority are doing only two-thirds w and 
there are not a few who are running only half time. Nor are 
prices } proportionately better. The instances are very rare in which 
“list” prices are and the complaints on Change in Birming- 
ham yesterday (Thursday) and in Wolverhampton on the day 
before were many and loud at the considerable reduction under 
list which certain makers of even long standing are taking. 

The masters spoken of are, however, submitting to these low 
terms in order to find employment for their men, and make the 
carrying on of their works less costly in the general departments. 
Of this class are the rail orders of the better qualities, which 
have been here and there accepted in this district. With reference 
to certain of those rails, they will be so built up as to be rolled with 
perfectly homogeneous tops and bottoms, the middle only being of 
iron. Rail-makers elsewhere will estimate the expense and 

bour which is involved in the production of such an article, and 
will thence infer the money that should be given for them by the 
customers; but we are in a position to know that the price which 
they will give is sans profit, if something could not be done by the 
orders in the direction of reducing working charges, and of pre- 
venting men from wandering. The condition of the trade through- 
out is that of expectancy. 

For the revival which was expected to have set in some time ago, 
and eminently in respect of the Northern of Europe and the Cana- 
dian markets, every one is ready. Partially manipulated iron in 
nearly all its stages, short of the completed article, is lying at most 
of the works in large heaps. 

Meanwhile the iron leaving the works is going chiefly to London, 
and to the East Indies, and to South America and the United 
States. The London buyers are taking chiefly for export, in small 
lots as black cargoes; but a fair quantity is going into use in the 
metropolis, In the past day or two, one firm here has secured, 
**as times go,” a fair order for wrought and cast iron, required in 
the construction of a warehouse in London. To the East Indies 
sheets chiefly are going. South America is good for the miscel- 
laneous kinds, in which sheets predominate. The United States 
are taking bars chiefly from North Staffordshire plates, and some 
good rails. 

As was to have been expected, the determination of the masters 
in the North of England to give their men a rise of five per cent. 
from now till the end of the year has ioned some apprehensi 
here that the men will be disturbed and will be looking for a 
similar advance. As may, however, have been seen by what we 
have written before, the cases are very different. 1t would be 
mischievous for men at works where neither rails nor heavy plates 
(in any considerable quantity) are made to think that because the 
demand for rails has justified the men who are engaged in their 
production in asking for a rise of wages, that therefore the 
employer whose workpeople are not so engaged, should follow the 
course ir respect of wages which has been pursued by the masters 
in the North. It is most important that the men should not be led 
away by any false notions as to the price in one district regulating 
that in another where totally different goods are produced, and 
where a different state of things exists as to the current demand, 
It is only the first wave of prosperity that has caught the heavy 

rt of the trade. The rising tide will, by-and-by, reach the 
Fighter kinds of merchant iron produced in the mills and forges of 
Staffordshire and East Worcestershire, and other districts will. 
benetit. 

Coal is quiet. 

The mines inspector for this district is taking active measures, 
with a view to secure the safety of the colliery operatives. On 
Monday two colliery proprietors were fined at Willenhall for 
having unfenced pits; and at Wednesbury, on the following day, 
another was fined in all £20 for having neglected to securely fence 
two fly-whee's belonging to as many colliery engines. 

The hardware branches in Birmingham and the surrounding 
district exhibit scarcely any change upon their condition last week, 
when they were noticed here in detail. Here and there signs of a 
revival are seen in the branches in which there has been languor, 
but with no improvement in prices; and the departments in which 
there has been activity for some time keep tolerably well employed. 

A pleasing feature, for several reasons, is noticed in the more 
than ever large demand at the yards of the makers of boilers of 
the first-class. The diagonal seam kind, for instance, are in great 
request, and they are being applied to manufactures of the most 
varied class, 

Edge tools are in tolerably fair demand where prices under those 
required by some makers are accepted. Indeed, there is marked 
activity here and there in this line, and orders are upon the books 
which leave no apprehension for some time to come. Still there 
are makers who are determined to get their prices, and there only a 
quiet trade is observed. 

The Board of Trade returns for March and the quarter endi: 
with that month show a iderable i in the capente of 
iron and hardware compared with the same periods last year. The 
export of iron was as follows :— 








Month of March. Three Months. 
Iron. 1868. 1869. 1868. 1869, 
Pig and puddled.. .. £124,445 ., £169,815 .. £260,806 .. £350,664 
Bar, angle, &c. .. .. 198,792 .. 256,806 .. 459,152 .. 626,817 
Railroad .. «s «+ S43,867 .. SO4,467 .. 929,684 .. 1,119,510 
WS co co co co 29,006 .. 37,848 .. 76,605 .. 106,228 
Telegraphic ditto .. 7,435 .. 29,3387 .. 95,208 .. 89,507 
Castings ce ee 57,113 .. 53,095 .. 138,95 .. 143,522 
Hoops, sheets, &c. .. 123,054 .. 174,898 .. 338,293 .. 469,988 
Wrought of all sorts.. 170,941 .. 180,052 .. 465,759 .. 465,772 
Old iron ee ss ee 16,771 .. 28505 .. 74,997 .. 84,298 
Steel, unwrought ee 75,029 .. 95,448 .. 179,793 .. 228,992 


The increase in pig and puddled iron is in consequence of the 
demands of Prussia and the United States. To the latter country 
we are also largely indebted for the increased value of the exports 
of bar and railroad iron, while Russia, Italy, and Turkey have 
more than doubled their orders. There is an advance of £51,844 
in the value of the month’s exports of hoops and sheets, chiefly 
owing to the increased demand by the United States, India, and 
Australia. Wrought iron shows an increase of £9111, while 
in old iron and unwrought steel there is an increase respectivel 

of £11,734 and £10,419, compared with the corresponding mont 

of last year. The hardware trade has considerably improved owing 
to the,increased demand by India, Australia, and the United States. 
The value of general bardware exported has increased from 
£230,336 in March, 1868, to £252,226 in the same month this year; 
and from £630,978 during the first quarter of last year, to 
£662,145 during the similar period this year. The largest increase, 
however, is in tools, in which there is an excess of £24,216 com- 
pared with March last year; and of £33,364 during the three 
months when placed by the side of that time last year. The trade 





with April, 


1868—a result materially attributable to the ‘ormity of gauge. 


in unwrought copper has declined from £93,552 to £64,082, owing 
to the diminished supplies sent to Belgium, Holland, and India ; 
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annealing... The result is, : lleys | 
be. made and sold at the:same. price as. 
pulleys. The article.is but just out, and owes its existence to, the 
—— faculties of one of the proprietors of the firm by whom. 
it is e. 

The hardware makers in the South Staffordshire: district have | 
been tolerably busy throughout the week in preparing: their exhi- 
bits for the South Staffordshire Exhibition, which opens-on Tues 
day next. At that show the hardware products of: the Black: 
Country will be set out to greater advantage, it is believed, than 
on any previous occasion anywhere—the Exhibition being confined, 
so far as the manufacturing department is concerned, to South 
Staffordshire and East Worcestershire, Birmingham products are 
not admitted, except in their character of fine art workmanship. 
In this class Birmingham exhibits, but not widely. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


THe Inon TravE: Considerable Vitality Evinced in the Various 
Branches of the Trade: Hands Fairly Employed: Large Quan- 
tities of Rails Sent to the United States: Future Prospects 
Encouraging: Princypal Rail Buyers Chiefly for the United 
States and Russian Markets: Favourable Inquiries from the Con- 
tinent : Principal Shipments for the United States and Muscovite 
Empire: Large Number of Iron Freights in the Market: Im- 
provement in the Home Trade: Firm Adhesion to List Prices: 
The Pig Iron Trade—TuHe Steam AND House Coat TRapes: 
New Safety Lamp—Tuaet ABERDARE AND Mertayr Steam Coat 
ComPpaANy—THE CHELTENHAM AND SWANSEA WaGon COMPANY: 
Refusal of Application for Compulsory Winding-up. 

TE quietness which generally characterises the iron trade for two 

or three weeks before and after quarter-day has now passed away, 

and a considerable degree of vitality is evinced in the various 
branches of the trade, and the hands engaged at the principal 
works are fairly employed, with every prospect of their continuin 

so during the summer months. Considerable quantities of rails 
have been sent this year to the United States, and transactions 
will in all probability increase as the season advances, provided 
the rejection of the treaty on the Alabama claims as agreed upon 
by the American representative and the late Government, does 
notin any way interfere with the cordiality existing between the 
two countries. The principal rail buyers are chiefly for the United 

States and Russian markets, and it is expected that a considerable 

increase in the clearances to the Muscovite empire will be shown 

this season. Large sums of money are about to be expended 
on Russian railways, and as the cheap rough rail manufactured in 
this district is in great request in that country, there is a fair 
rospect of makers adding to the orders they already have on their 
ks on Russian account. Inquiries from the Continent are con- 
sidered favourable as to future requirements, the proposed. exten- 
sion of the railway system in various parts promising a large 
increase in the demand for rails and a. matériel, The prin- 
cipal shipments now being made are for the United States and 

Muscovite empire, and at present there are more iron freights in the 

market than has been known fora long time past, vessels being wanted 

toconvey ironfrom the local ports of Alicante, Bari, Bangor, Bos- 
ton, Barcelona, Copenhagen, Cronstadt, Galatz, Hamburgh, Kioge, 

New York, Norfolk, Philadelphia, Peru, Quebec, Riga, Randers, 

Smyrna, St. Andrews, N.B., St. Johns, N.B,, St. Petersburg, 

Taganrog, Trieste, Vera Oruz, Wismar, and Wordingborg. The 

home demand is gradually although slowly improving, and it is 

evident that buyers have been withholding orders until the last 
moment with the view of preventing an advance in prices, but 
makers are so convinced that both home and foreign buyers must 
shortly agree to an advance that they will not accept fresh engage- 
ments except at the full current prices. Several of the principal 
firms have already their make sold for the next three months, and 
if makers were not so firm as regard prices, it is probable that 
this time many of them would have secured engagements hice 
would have kept them fairly employed nearly the. whole of the 
resent year. The improvement which has set in in the iron ship- 
Building trade is likely to cause a better demand for plates. Pig 
iron is not so firm, owing to a temporary decrease in the d d 
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(From our own Correspondent.) « 

MaAwonesres,. SHEFYEELD, AXD LINCOLNSHIRE: RAILWAY, 

| sion to. Liverpool—StTatEe oF TRaDE:: South Yorkshire: Leeda— 
TEMPERATURE 


—Farrpares. ENGINEERING Company—Srare” or’ TRADE aT 
SHEFFIELD—HULL : mg ppm et Piping Bae : Trial 
of a Steamer—NortTH- District : . Pease and the 
Coal Supply: Smoke at Sunderland: Launch of a Steamer : 


Extension of Newcastle Quay ; The Coal T'rade—THE CLEVELAND 
Tron TRADE. 


A MEETING of the Manchester, Shefffeldj and Lincolnshire Rail- 
way Company was held on Friday at: Manchester; at. which the 
chairman (Sir E. Watkin) made: the somewhat: important. an- 
nouncement that the directors, in conjunction. with. the. Midland 
and Great Northern companies, had decided: te: proceed with the 
new line between Manchester and Liverpool. The:sum nowvpaid 
in tolls to the London and Nerth-Western for Liverpoo! traffic .is 
£34,000, and the share of the Manchester, Sheffield, and Linacola- 
shire in the cost of constructing.the new line betweem Manchester 
and Liverpool will be £284,000. The London and North-Western 
may be expected to make reprisals. 

The South Yorkshire ironworks continue: well employed, there 
being considerable orders on hand- for i descripti of 
manufactured iron. Rails have continued in active request, while 
a good business has been done in plates, angle iron, sheets.and 
hoops. The Bessemer steel works are:all well employed in the 
production of rails, kc. There is no change: to report in the 








coal trade. A moderate b ) principally in engine fuel, has 
been done with Lancashire, but prices have experienced no im- 
provement. 


The Leeds Chamber of Commerce reports as follows upon 
the iron, machinery, and enginecr tool trades of that town and 
district:—‘‘The improvement reported during the past three 
months is pretty well maintained, butit cannot be said that during 
the last month any progress has been made. The same remarks 
will apply to the machine tool and locomotive manufactures, all 
of which are decidedly better than was the case.a few months 
since, but all of which continued depressed. The cut nail trade is 
scarcely so good.” 

Mr. Lupton, mining engineer, of Chesterfield, in a paper recently 
read before the Midland Scientific Sooicty, states that in a shaft 
906ft. deep he found the advance in tem ure.as recorded by 
the thermometer, 1 deg. for every 120ft., and in an adjoining 
shaft 1 deg. in every 73ft- The result of the various experiments 
madeis that the permanent temperature of the earthatadepthof 50/t. 
is 50 deg., and the regular rate of increase. in tempersture below 
that depth 1 deg, Fah, in 60ft. From the experiments made Mr. 
Lupton says he came te the-eonclusion that the passages in a mine 
were soon cooled byva brisk current of air, coal being a bad con- 
ductor of heat. Mr. Lupton comes te the conclusion that so far as 
the temperature of ‘the earth’ is. coneerned, it -will be possible. to 
work coal at a depth of even 10, 

The Rivers Pollution Commissioners held an inquiry at Bury.on 
Friday. Sir W. Denison, in stating the objects of the inquiry, ob- 
served that he saw that in Bury £142,000 had been expended in 
waterworks, £74,000'in gasworks, and £520,000 in sewerage works: 
Mr. \vrigley, the great paper manufacturer, took upa somewhat 
novel and bold ground. He-said it must be taken for granted that 
in a great manufacturing country the rivers: must -be to. a certain 
extent the sewers of the district.. It was utterly hopeless ever to 
expect to get the rivers into.an unpolluted state. In his own case, 
for instance, if he were asked to impound the liquid refuse from 
his own mills he should simply decline to attempt it, b it 
would be utterly-impossible to carry out such a plan. 

The shareholders: of the Fairbairn Engineering Company have 
received this week a dividend atthe rate.of 5 per cent. per annum. 
The — complain in their report of the continued dulness 
of trade. 

In the heavy trades of Sheffield there is: not-much cause for 
a and, upon the -whole,. — may be. said te be active. 

e a A A é. 


d for ironis i ing, and-there: isa 














° Tin-plate makers are doing a good business, and if the resolution 
passed at the quarterly meeting to reduce the make is loyally 
carried out, there will be no difficulty in maintaining prices, 

The steam coal trade has not improved its position to any con- 
siderable extent during the past week, but this is to a great extent 
owing to the prevalence of uorth-easterly winds, which have pre- 
vented vessels arriving at the local ports. The smallness of the 
demand has necessitated a decrease in the output. at several 
of the collieries, and proprietors are now accepting prices which 
leave no margin for a profit, rather than suspend opera- 
tiens until such time as the trade improves. ‘there. ia 
about an average quintity being sent to the mail packet 
stations, but from the principal tinental kets the 
demand has somewhat decreased. There are- more in- 

uiries from some of the Mediterranean ports, and there. is-a 
‘air prospect of cl being much larger than they have been 
of late. By far the largest quantities are being sent to French 

rts, buyers for which continue to rank among the-best customers 
or South Wales steam coal. The house coal trade is ina dormant 
state, the demand being only sufficient to keep the colliers em- 








ployed little more than half time, and there is no prospect of an | 


immediate revival, 

Mr. Thomas Gray, of Taibach, Glamorganshire, has invented an 
improved safety lamp. It is a glass-sided lamp, and the pecu- 
liarity is that rods forming the frame are made hollow, in order 
that the air for — the flame may be taken in at the 
tep of the lamp, The lamp will not burn in an explosive mix- 

and is useful for discovering gas in the roof. 
case of the Aberdare and Merthyr Steam Coal Oompany-has 
been before Sir R. Malins, Vice-Chancellor. Mr, Haddan 
and Mr. Higgins moved in this case on behalf ‘of the landlord of 
the mine (Mx. Orawshay), and asked for delivery.up. of the mine 


that £40,000 had been expended, and Mr. Ora ald 

be paid. His Honour said he would make ne 5 he bed 
appointed a liquidator on Tuesday, end: be would report to him. what 
wasdone, Mr. Crawshay wi be certainly paid. The motion 


Mr. Everitt, for the liquidator (Mr. Dever) said | 


moderately active inquiry: for mannfactarers’ steel beth:.on howe 
and foreign account, The railway trade continues active-in almost 
all departments, and there is everyeprobability,of ‘its continuing. 
so for some time to-come, There is more especially. angoods dd 
mand for springs and steel rails, 

A considerable: quantity of sewage-piping 
Huil, during the last few-days,.for Berlin. It tis fromtheworks of 
Messrs. G. Skey and’Oo, (Limited), near:‘Tamworth. 

The Leo, a new: steamer built:for MessraxT: . Wilson; Sons;.and 
Oo., of Hull)’ madé, on» Friday, a: triak trip»deowm.the Humber, 
returning in-the evening. trial-was.considered asuccess. 

As regards the: north-exstern: distriet, we: may (note, that Mr: 
Pease will on-an-eafly-day drawattention to:themeed ofa prompt 
report from the ‘ pointed« in 1867 to inquire 


NOTES: FROM' THE NORTHERN: AND! BASTERN. 
COUNTIES. 


ing |has) beam shipped:.at | % 





Commission: 1 

into the duration of the-ceal-félis. hon. gentleman will also 
move a resolution-on the subject: Atva-meeting: of the sanitary 
committee of ‘the Sunderh poration : > several 
‘complaints were made:of ‘the prevalence of the smoke-nuisance | 

in the borough. Some-oftithewanufactories were: complained of; 

as Iso the pr lé ti gines stopping te fineontheir | 
| way into or outofthetown, Thi ke from the engi repre- 
sented to be avery-great nuisance.in many of the-better class locali- 
ties. The committee agreed to put into: »their powers for 
the suppression of the nuisance. , Palmer and Oo. (Limited) 
have launched the Egitto,; an ironscrew; the first vessel constructed 
for a line of steamers reeen by- Messrs. Rubittinosad 
; Co., of Genoa, and intendéd to ran between: Genoa, Alexandria, 


| and Port Said. dimensions of the Egitto ave.:—Length over 
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Iron Trade has satisfactorily adjasted the question with the 
‘hel, Mey ae rechieten ligne The follow-- 
ithecsabject :— That: the | 

as follows:—The 
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Science AND ART.—A striking instance of the immense -valioa 
small piece of steel may acquire by the: great power of ‘sicilléd 
mechanical labour is. the balance-spring of a watch: From. its 
extreme fineness and delicacy 4000 weigh not more than one,ounce, 
and exceed in value £1000. A most interesting: litthe.werk,. de- 
scribing the rise and of watchmaking, has beem published 
by J. W. Benson, 25, Old Bond-street, and the City Steam 
lg 58. and 60, Ludgate-nill.. The book, which: is- profusely 
illustrated, gives a full description of the various kinds of watches 
and clocks, with:their prices. Mr. Benson (who holds the appoint- 
ment to the Prince of Wales) has also published a. pamphlet on 
artistio gold jewellery, illustrated with the most.beautiful designs 
of bracelets, brooches, earrings, lockets; &c., &o., suitable. for 
wedding, birthday, and other presents, These pampkiets-are sent 
post free for two stamps each, and they cannot be too strongly: re- 

ded to those contemplating a purchase, ly to resi- 





‘all; 254ft.; breadth, 30ft.; depth» ofvhold, 18ft; burthen, 1039 

| tone. The’tween deck a a The. Mpiseods dened 

+ carrying troops or emigrants requi . vis fitt 

| with a- screw well to- which'the necessary: gear may be: appli 

whenever the’ owners may-wish’to fit the. vessel witha. 

| serews The Egitto is fitted with a pair of high-pressure surface con- 
densing engines of 150-horse power nominal, ; oft 
700-horse-power. On Friday; a steamer, built for Russian owners:by 
Meéssrs; Lesli¢-and Oo., burn, made«-trial trip, to. sea, On, 


muststand over until Trinity term. | Friday; an iron steamer was also by Messrs. Mitchell and 
een in the = winding-up» of the oe a pies Mpa Wiulker,, Meéssre Ri Wyliv-and Oo., Close, os 
, Swansea agon y was. again. ‘ore ave cast jacket cylinder, wei nine 
te BE ee ES 
e v. bi chaplai 7 by Messrs: Ri: Wwe A ‘to 
Lunatic Asylum at Bridlington, who.was the holder a on 


was 
Shope eevee apse ot 

{ . it was not likely to succeed; and therefore the 
court in making the winding-up order. From 


would 
the evidence in vpposition it appeared that the company was not 
insolvent Thich wae proved by their balance. cheet nad if it were 
continued business syonntiy been, o-canchigneie. 
the works, and of South. Durham to the coal-fi 
with the Russian The Board of Arbitration and 


probable that 
would prosper. 
the company had entered into a con 


i 
§ 
fi 
i! 


’ ten: shares, Newcastle . aban estimated cost .of about £20;000; the.addi- 

and waa now. liable only for the sum,of £20: For the petitioner it tional: bal or 

that the oemaeep was now in an insolvent state, and of the North+Kastern-Railway have intimated that they intend to 
t of the directors and, the.present posi- charge demurrage when wagons of coal remain unloaded at the 


proposed to be obtained-is 267 yards.. The directors 


laces of their destination twenty-four hours after their arrival. 
he,coal trade, of Seuth, Durham is.consi tobe improving ; a 
reat quantity, of minerals. is. sent weekly down the Stockton and 
atlingtom section..of the North-Eastern Railway. There has 


:| from, 10. a.m. . to 10 


, especial! 
dents.in. this country or abroad, who are thus enabled to select any 
peo may require, and haveit forwarded with perfect safety. 

—[Apvr. 

South Kgensincron MusguM.—Visitors during the weekending 
lst May; 1869.—On Monday, Tuesday, and Saturday, free, 
m., Museum, 12,978; —- and. other 

2483; on Wednesday, Thursday, and Friday ( 
6d), from 10: a.m. till — Museum, 2362; Meyrick and other 
eries, 204; total, 18,027. Average of corresponding . week in 
ormer years, 12,382: Total from: the opening of: the: Museum, 


;398, 

THE. MECHANICAL Horse.—The velocipedomania is still \spread- 
ing.. Last winter an. ice velocipede, running on steebislidise.and 
means of: a wheel. furnished with points; was 
tout at Stuttgandt, but it. was much. objected to. by skaters 
on account of its spoiling’the ice. We now hear that a of 
Prince Napoleon’s aides-de-camp have made a trip from sto 
Villafranca on water These ene te er ames 
miniature parallel support a sort chair; the paddle- 
wheel, placed between the canoes, is nf ypler einen 14 

and is covered like the paddlewheel of a steamer to protect’ 
driver from the water it throwsup. Their speed is said to be.very 





from amongst the miners 
of the United States. 
Conciliation for the Northern 


great. I remains for the Aeronautical Society to adapt the 
Oocipede to travelling through the air.— PalinMald Gasette. 
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NOTES ON RAILWAY CONSTRUCTION. 
No. IL 
On tue Manacement or Ciay S.orzs. 

Very few railways exist which do not at some place or 
other pass through clay, either in the form of detached 
beds or pits, such as occur in all geological formations, or 
else as a recognised formation in itself; and there are no 
beds which give so much trouble in the construction and 
maintenance of railway cuttings, except perhaps the beds 
of running sand holding much water, which are com 
ratively rare. The varieties of clay beds are wonderful; 
in the experience of the writer there were found in the 
short distance of ten miles all kinds of clay, from black 
shaly clay, which would stand at a slope of 1 to 1 without 
slipping, to yotow greasy clay, which would barely stand 
at 3to 1 (and which the slightest rain rendered very diffi- 
cult to handle), aud again to black rotten clay, which 
would not stand at 6 to 1, and indeed seemed unwilling to 
stand at any slope whatever. There seemed to be no prin- 
ciple of general application which ruled the nature of the 
clay, except that wherever water was present, the clay was 
worse to handle, and that clay on the sides of hills through 
which the drainage of the country had to late was 
worst of all. Asa rule, the clay of the earlier formations 
was firmer and better than that of the later, and the black 
clay was better than the yellow; but the pitch of the 
ground and the position of the cutting would at any time 
affect the working of the clay very largely. 

When, from the nature of the clay and the local circum- 
atances of a cutting, it is apprehended that the slopes will 
not stand at the inclination originally intended, there are 
various methods of proceeding which may be suitable for 
different cases. The chief of those which were tried in the 
case of the railway in question were as follows :— 

1. To get out the slopes to a flatter angle of inclination 
than was at first itundel. 

2. To get out the slopes with a curved batter, keeping 
the width across the cutting at the top the same, or nearly 
the same, as was originally intended. 

3. To retain the foot of the slope by a low wall, and to 
flatten the remainder of the slope above the wall by taking 
stuff from the top of the slope and casting it down against 
the back of the wall. 

4. To drain the slopes, whether by bushes, rubble-drains, 
or pipes. 

The first of these methods isthe most wasteful of all; the 
labour required in getting out the slopes to a flatter angle 
is very great, and there is usually a necessity for purchasing 
additional land, which involves much expense and delay. 

Nevertheless, in exceedingly bad ground there is nothin 
else to be done, more especially if the ground be muc 
ch with water, for then the slopes will not bear 
shaping. But this method will be much assisted by retain- 
ing the toe of the slope in some degree; a low wall of 
rubble-stone well hand-packed will keep a slope quiet 
at a comparatively steep angle of inclination, which would 
slip immediately and constantly without it, and give inces- 
sant trouble. The wall should be let into the ground to a 
depth of about 3ft. below formation level, and if well laid 
and of good thickness, will save much money in mainte- 
nance; it should be of dry rubble-work, to give free passage 
to the water. 

The second method is not commonly practised, and is too 
much undervalued. It is rather more troublesome to get 
out slopes to a curved batter than to a straight one, and in 
consequence all gangers and workmen have a great objec- 
tion to using this method; but it is the natural and stable 
form of the ground when laid to a slope, and the only cor- 
rect form in which to leave it. In very good ground, 
which requires only a slope of $ to 1, or thereabouts, there 
is no great object in going to the trouble of making the 
slopes hollow; but as a general rule, a great saving might 
be effected by it, both in the first cost of the railway and 
in the subsequent maintenance. As regards the correctness 
of the above statement, it will readily occur to all who 
have had experience of railway slopes, that when a slip 
takes placein a straight slope it rarely begins atthetop of the 
slope; a oe mass of stuff breaks out from the 
middle and lower parts of the slope, as in the annexed 

-— diagram, andslides 
down into the cut- 
ting; the top re- 

J mains, sometimes 
overhanging, and, 
if not attended to, 
— y crum- 
les away and falls 
down piecemeal. 
Such an appear- 

ance suggests at once the proper shape to which a slo 
should e worked, and in one or two instances in the 
writer's experience the slopes were purposely and carefully 
worked to curved batters in the following way:—The curve 
selected for the batter was the parabola. What the precise 
theoretical curve might be is not easy to ascertain, and the 
conditions of rhiodone vary so exceedingly in different situa- 
tions that it would avail us little to know it for any precise 
case. It is something like a parabola, and as it was neces- 
sary to assume some curve or other, the parabola was 
selected, both as seeming suited to the case, and as being 
simple in its properties, more especially as regards its area, 
which is important as offering facilities for the calculation 
of the cubic contents of the earthwork. The principle on 
which “y curve was applied will be seen from the diagram 

annexed, 





A.B is the formation-width. of the cutting; A C the 


straight ; ADC the bolic slope; the constant of 
hu feral es bo fixed that tho two tides of the cutting 


when completed, would, if produced underneath the forma- 
tion, form the entire panei the object of this was that, 
as far as ible, the pressures of the two sides might 
balance each other without wedging up the formation 
tween them, as sometimes occurs when the batters are 
om ol For the setting mai = | the slo Bes sant 
tem were made, and applied as in the above. 
m draft was first ied in the 
: slope to the straight line A,C; 





then the first, or lowest, of the 
—- was applied, and the 
draft deepened till the outside 
| edge of the template was ver- 
tical; then the second template 
was applied, with its lowest 
angle at the point where the 
©| first template left off, and the 
slope in like manner dressed 
off till the outside edge of the 
second template was vertical. The slope being thus 
started true to curve, the rest of the draft could be com- 
pleted with sufficient accuracy by eye, and the cutting 
got out between the drafts in the usual way. The above 
method is fairly ——_ and easy, and the cutting is far 
more secure than when the slopes are flat. This was 
curious! rs in one case where the slopes of a cut- 

i been dressed as above, except at two points where 
the batters were left straight from some accident; at both 
these points a slip took place in the following winter, while 
the rest of the cutting remained secure. As a general 
addition to the security of a cutting, this second method 
is the most correct, and involves the least expense. 

The third method is very useful and convenient; the 
application will be seen from the annexed diagram, where 
the dotted 
lines show the 
state of things 
as at firstinten- 
ded, and the 
full lines the 
amendment. 
The wall may 
be of any hard 
stuff, big and 
small together, 
except the face 
which should 
be of large pieces, hand-packed. Chalk was found ex- 
cellent for retaining the yellow clay, and the expense of 
such rough work is very insignificant. The great advan- 
tage of this method is that it involves very little, if any, 
removal of stuff in wagons, and the work can there- 
fore be carried on without blocking the way. The wall 
should, if possible, be got in before the cutting has slipped 
much; if the slopes have slipped in, and the clay is much 
mixed with water, it is very difficult to keep the clay out 
of the wall, and to make good work. 

With respect to the fourth method, so far as the writer's 
experience went, it is useless to attempt to save a cutting 
from slips by draining the slopes during construction. For 
the maintenance of completed railways it is, of course, 
necessary to allow free passage to the surface water; but 
for this ——- surface drains are sufficient, and the intro- 
duction of deep drains into clay slopes is in general most 
injurious; the deep drains do in fact, in most cases, lead 
the water into the body of the slopes, instead of keeping it 
out; the continuity of the ground is injured, and slips take 
place in consequence of the drains, Moreover, deep drains 
are very apt to get choked, especially when any slight 
motion is taking place in the cutting, and immediately a 
body of water collects, to the great injury of the slopes. 
The work of laying-in deep drains is very costly, and in no 
one instance on the railway in question did it stop the pro- 
gress of aslip for asingle day; bushes, large rubble drains, 
and pipe drains were all employed, but without the least 
effect, and the slopes had either to be got out flatter, and 
the stuff removed in ns, or retained by a rubble wall, 
according to the third method here given. 

If different beds are met with, special methods must 
be used, as benching the slopes at places, which ma 
sometimes be done to great advantage. The ooh 
point of a cutting is the toe of the slope; it is 
usual to cut a grip on each side of the way to run 
off the water, an this grip often seriously undermines 
the slopes, and causes many slips. This may be toa great 
extent prevented by using pipes instead of open grips, and 
covering them over with Joose stones, taking care also to 
provide gulley-holes to catch the dirt which drains into the 
pipes, and would otherwise choke them; but the best way 
of protecting the toe of the slope is to build a stout rubble 
me as suggested above in method No. 1. Without some 
such protection the slopes are in continual danger for = 
after they are made; they may stand the first winter, anc 
even the second, without giving the least sign of a slip, 
and yet slip for nearly their whole length at the third 
winter, and give great annoyance. This, no doubt, is 
often due to the effect of weathering on the clay; but from 
whatever cause it arises, it at leastshowsthat the work which 
is sufficient for temporary stability does not always suffice 
for the permanent security of the cutting. W. Arry. 














ON THE DETERMINATION OF THE RANGES AND 
REMAINING VELOCITIES OF PROJECTILES. 
(Concluded from page 317.) 

We;now propose to give a series of calculated examples 
to show the accuracy of the formula for ranges. We shall 
commence by comparing the range tables for various guns 
based on the results of actual practice at Shoeburyness. 

It will be seen that we have placed the interpolated 
ranges, both experimental and by calculation, side by side. 
The experimental ranges were interpolated by plotting the 
observed ranges at 1°, 3°, 5°, 7°, &c., in the form of a curve, 
in which the abscisse represented the ranges and the ordi- 
nates the elevations. 

The calculated ranges were treated in the same manner, 





the calculations being made at 1°, 3°, 5°, 7°; &., and a 
curve drawn accordingly. 








Range Table for Yin. Muzzle-loading Rifled Gun of twelve tons. 
Palliser Shot or Shell, 250 1b.; Charge, 43 lb. 




















Elevation | }| | Elevation . 
Distance | deduced | Plevation || Distance | deduced | Elevation 
of object. from | calculation | of object.; from caloulation 
| practice. | | practice. . 
Yards. | Deg. Min. | Deg. Min. Yards. | Deg. Min. | Deg. Min. 
100 0 9 vo | 1400 2 2 3 27 
20 | O 18 0 1 1500 2 35 2 40 
300 | 0 28 0 29 1600 2 48 2 52 
400 | 6 (OO 88 0 39 1700 3 1 mee 
500 0 48 0 4 || 180 | 3 14 8 16 
600 | «0 58 1 0 |} 1900 | 3 @ 3 2% 
700 | 1 8 1 9 2000 8 41 8 42 
80 | 118 1 20 2100 3 55 3 56 
900 | #1 8 1 32 2200 4 9 4 8 
1000 | #1 39 1 43 «|| 2300 4 2% 4 22 
1100 1 50 es | 2400 4 39 4 35 
1200 | 2 1 2 4 |! 2500 4 55 4 48 
1300 | 2 12 215 | 
Tasxe II. 


Range Table for 9in. Muzzle-loading Rifled Gun of twelve tons, 
Common Shell, 250 lb.; Charge, 30 b. 


Elevation | Mevetien 











Elevation |] 
Distance | deduced Fan a | od Distance} deduced | 4 4ucei } 
of object. } from | ealculatio y | | of object. from cal lation 
practice, |" al | sl cea caaes 
Yards. Deg. Min. | Deg. Min. Yards. Deg. Min. | Deg. Min. 
10 | O11 | O 12 |{{ 1800 4 0 3 52 
200 02 | 0 24 1900 415 4 8 
300 0 35 «(| 0 36 «| 2000 4 30 4 22 
400 047 | +O 47 || 2100 4 45 4 37 
500 1 0 | © 59 || 2200 | 5 0 4 52 
600 1 i (Cf 1 WW 2300 | 5 15 5 9 
700 1 23 | 1 23 2400 | 5 30 5 24 
800 1 39 1 36 2500 | 5 45 5 3 
900 1 52 | 1 50 2600 0 
1000 2 6 | 3 3 2700 6 15 6 ll 
1100 2 20 2 15 2800 6 30 6 29 
1200 2 34 2 28 2900 6 46 6 #& 
1300 2 48 2 43 3000 7 2 , 3 
1400 $3 2 2 56 3100 718 | 7 2 
1500 | 3 16 3 9 3200 7 34 7 38 
1600 3 30 | 3 23 3300 7 51 7 56 
1700 | 38 45 37 
TabBLe III. 


Range Table for 8in. Muzzle-loading Rijled Gun of nine tons 
Palliser Shell, 180 lb.; Charge, 43 1b. 


Elevation 
Distance | deduced 
of object. | from 
| practice. 


| Elevation 
Distance | deduced 
of object. from 

practice. 


Elevation 
deduced by 
calculation. 


Elevation 
deduced by 
calculation. 














Yards. | Deg. Min. | Deg. Min. Yards. | 
100 0 0) | 0 10 2100 | 
200 0 18 0 19 2200 | 
300 0 2 28 2300 } 

400 | 0 36 0 38 2400 | 

| 











Deg. Min Deg. Min. 
46 : 49 
0 4 ; 
14 4 
0 45 | 
0 55 
700 1 5& 
15 


26 


7 Or de te oe ee me CO 
t 
z 
~~ 


37 
48 
59 





3900 


1400 | 
| 
| 3 37 4000 


t 
DOM IHSAAwos 
t 





It is evident from the foregoing tables that the elevation 
deduced by calculation is, for all practical purposes, iden- 
tical with that deduced from practice. We now proceed to 
give various tables showing the ranges observed at Shoe- 
buryness with many guns, as compared with corresponding 
ranges calculated by the above formulz*. 

It appears that the observed ranges are often affected by 
the forceof the wind during the experiments, and as thecon- 
stants in the formula are based upon a mean force of wind, 
the calculations sometimes do not agree with the observed 
ranges when the experiments were carried out under 
exceptional conditions of weather. 

When guns are mounted on travelling carriages they 
are liable to a “jump,” the result of the action of recoil 
before the shot has left the muzzle, as before explained in 
the article of 17th November, 1867. In this case a correc- 
tion must be applied to the apparent elevation, so as to 
make allowance for the effects of the “jump.” Although 
this error is not so marked with heavy guns, still there is 
evidence to show that all rifled guns begin to recoil before 
the shot has left the muzzle. This seems to be particularly 
the case at a very low elevation, where a slight addition to 
the angle of the shot’s departure makes a considerable 
increase in the range. It is impossible to allow for this in 
calculation without instituting separate experiments with 
all the guns in the service. The error in question is, how- 
ever, of no practical importance. 








TaBLe IV. 
= | ohare | Projectile — aes a 
Nature of | =¢ | Charge) “nature, Eleva. Observed ranges. Cite 
gun, I doniey (Weight, and tion, sence 
% — |velocity.| "ai smeter. Min. | Max. | Mean. "8° 








q Yards (Yards Yards Yards 
5 685 792 re 680 
2 16) 1045 1175 | 1137 1090 


10 ( 1° 2 

1 | £82) S328 7) 3 12! 1435 | 1501 | 1522 | 1500 

10 | aS | - 2) 5 8 | 2222 | 2425 | 2360 | 2830 
| 


600 Ib., 


11 °92in, 


Vue 


shell, 


8 
7 6) 3066 | $284 | 3179 | 3123 


Palliser 














TABLE V. 
Nature of 34 Charge | — = Observed ranges. ir u- 
gun. SS _ Ane |weight, and) tion, | _ -— a 
| “eE ws diameter. Min. | Max. Mean. \"""5°- 
Yards Yards Yaris! Yards 
sve 10 Pe ioe 1°23"! 734 | 913 | 818 | -716 
eee S (| sa 
RE 4 10 PY ( “< 2 ( 3 12, 1509 | 1696 | 1591 | 1572 
a “an £2 | : 
53 10 3 a= 25 8| 2348 | 2479 | 2428 | 2401 
Es o(| 3. | 
2: & 10 s od 7 | S048 | S23 | 81390 | 8177 





* The initial velocities given are the result of observation, except 
where otherwise stated. The elevations were given by quadrant or 
spirit level at 1°, 2°, 3°, &c., and subsequently corrected for the height of 

e gun above the plain on which the shot grazed. Thus in Table IV. 
the quadrant elevation was 1°, and the gun was 15°9ft. above the plain, 
which, at a range of 730 yards, subtends an angle of 25; the corrected 





elevation is, consequently, 1° 25’. The height of the gun above the plain 
aries according to the battery from whigh it is fired 
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3 TABLE VI. TaBLe XIII, 
| NE at Pe eet Bi | j | 
at Tree ojectile — Charge | Projectile— | Me: Calcu- 
: is Charge 3 anges. \Calcu- b arge ij “ ean alcu 
Nature of “3 | a nature, |Eleva- Observed ranges. oo Nature of gun. anc a weight, | mare observed | lated 
gun, | 38 lvelocity. weight, and! tion, ;——-___ ees aa velocity.| and diameter. | * | Tange. range. 
agth } diameter. | Min. | Max. Mean. | rar ga —} ica eet 
—_——_ i-——— ———— | Yards. | Yards. 
| a Yards Yards Yards Yards Pal a 8° 15’ 1372 | 1360 
0 | (e238 1°21’) 760| 944 811 4Pzg 3 Bo 6 9 2266 «| 233% 
&o 10 | $8 ES 8s 4 )| 3 10| 1765 | 1845 | 1810 } 1708 ge g*¢s 5 £g2a )} 9 6] 3is2 | 
5 10 | SS fee aS <I 8 10| 1710 | 1854 | 17 : $542 ¥aRS 122 5] 4119° | 
32 10 | SE)“ #°:3 Dl 5 7| 2506 | 2766 | 2068 |} 2619 Babe a Bae jis 4]. ares | 
28 10 2 gaa 5 7| 2511 | 2641 | 2580 $472 5 ° | 21 3] 5821 
o* al \ 345 
aa 10 (| sfza ¢}1 28] 700] 707 | 740 BF2E° ae godg 1 28/ 715 | 673 
23 10 | 3s 3 14| 1438 | 1539 | 1474 | 1532 Bg - aE ok 83=a )i 7 8! 2579 1642 
Rae y| 10 | | ae 5 9| 2239 | 2305 | 2283 | 2302 2S a5 aa Eoi-> 10 6 3345 | 3456 
d & 0] 8 FR? 7 7| 2905 | 3183 | 3034 3020 Pes Be = 8 "8° 17 4] 5040 | 5032 
Gey ; & | | 
22 ae) a ae | 1 28} 723] 789 | 740 * Strong wind with the shot. 
aa Ww | 5 | ar | 3 14} 1491 | 1558 | 1533 | 1532 Taste XIV. 
z, 3 ° 
a 10 oa 3 5 9| 2256 | 2367 29396 | 2302 “ee ralahals ne; ea 
InZ a | 6 |Projectile — . ves. IC 
\] 10 | U 7 7| 3047 | 3109 3079 | 3020] Nature of Sy amma mo Eleva-| Observed ranges. joee f 
n | 232 te, (Weight, and' tion. > — 
* For C. shell read common shell. - | AR ween! acheter. | e | Min, | Max. Mean. |"@2ge- 
} } ' 
TABLE Vil. | | q | Yards | Yards Yards} Yards 
a be ates | [eed 1°27’) 740| 779, 762 
Nature of “S| Change [PN leva. Observed ranges. Calou- | 5S wp (| 5 | (| ws fli 27] 56] 778! 765|$ vos 
gun. 33 | city (Weight, and! tion - _| lated Wea 1} 8) || 24 | | 2 37 iiss | Ri 1706 
A > |velocity.)" 7.97, * * aes ‘ jrange 53 & | a 2 18| 1090 | 117 124 
é é ; Min. | Max. Mean. E : $ 2 | oo 
diameter. | Jin | Max. Mean | En e - | = | 33 2 18 1088 | 1110 1097 } no 
ed ~ SEG Ps, = Lees 5| 48 S*. J} 2 18] 1106 | 1135 | 1117 
ee ee he er te oh eee 1 5 9| 2117 | 2203 2146 
Bis ts serv bine smal ie Been ee £4 5 9| 2098 | 2151 2195 | $ 2090 
he | i cri ot geet Bt ES Ils 9| 2101 | 2196 2139 
15 25! 2765 2677 27 al 5323 | ale era ame 
6 3407 | 3586 3512| 3508] a3 || 5 © | {10 6/ S447 | 9581 8585 |) 
10 64 4604 | 4752 4649 Re os |} § je=} 10 6) 3465 | 3558 3510 3482 
: } 4590 5 \i0 6| 3487 | 3600 3536 
4 4629 | 4801 4724 | § Li? 3 Fant & sod 





TABLE VIII. 






















































































* Wind direct with the shot. _ 


TaBLE XI. 

























] snare (Projectile — | : | 
Wikis at | a nature, _/Eleva-| Observed ranges. |Calcu- 
gun. | velocity | Weight, and: tion, | arenes 2 lated 
| “| diameter. | Min. | Max. Méan. |T@"8°- 
| | | Yards Yards Yards} Yards 
= 10 asl oa 1°20’) 873 | 971 | 922) 82 
3 10 S sa 3 10) 1614 | 1821 | 1744 | 1778 
= ; 10 4 ae 5 7 | 2338 | 2723 | 2578 56 
- |} 10 acd P 417 5 3606 | 3494 | 3442 
aa 10 3 4205 | 4127 | 4159 
38 | 5 = | | 6623*) 6386 
z) > 5 se | 6386 | 6386 
Sa 10 # 1 25; 708 | 773] 736] 663 
EEA 10 8 3 12) 1452 | 1527 | 1491 | 1425 
S 10 3 5 8| 2172 | 2302 | 2179 
3 | 10 2 7 6) 2872 | 3047 | 2886 
PI {| 10 = 9 5 | 3561 3668 | 3620 3549 
\; 10 2 16 48 | 5646 | 5898 | 5805 | 5767 
* Wind blowing a gale, and with shot. ; Si 
TABLE IX. 
on Ua AF i Pae, = 
: 3 | Chanea |Projectile | ae Caleu- 
Nature of | ‘ — nature, |Eleva- Observed ranges lated 
gun. S © twatac ty weight, and, tion. The “ae oe 
+k ‘} diameter, | | Min. | Max. |Mean. \range. 
} | Yards Yards 
5 (; 1°21, 922] 961 
5 s 1 21; 956] 988 
a 5 2 3 11} 1872 | 1916 
yA 5 3 3 11, 1919 | 1961 
g 5 Ag 5 7 | 2682 | 2810 
to 5 2 5 7} 2632 | 2716 
3 5 =| é 7 6| 3410 | 351: . 
=| 5 a 2 7 6+ 3400 | 3470 a 
e 5 b. 9 5} 4006 | 4093 ro 
yg || 5 a 9 5| 4364 | 4438 | 4397 |} 4250 
35 5 | 3 j!1 97! 76] 706 ve | 
4 tnd ot 
3 ; a 1 27| 767| 804] 786 |§ 738 
a #2 3 | 3 13) 1496 | 1524 | 1504 | 
3 5| & 4 || 3 13/ 1552 | 1566 | 1559 | § 1593 
5 A be |5 9| 2250 ; 
y 5 | 3% - 5 9| 2204 26 | } 2248 
| 2 S 7 7) 2850 | 79 | 
a — i ¢ ‘ dol 2579 
is 6 =] 7 7| 2834 | 2891 |} 2020 
19 6) 3348 | 3544 | 3455 |}. 
ys | \ 9 6| 3682 | 3750 | 3719 r on88 
TABLE X. 
| ‘J * - | Boe 
| 8 | chon, [Projectile — 
Nature of |e — nature, |Eleva- Observed ranges. <4 
gun ce welontie weight, and tion. ———~— ——| lated 
ied ¥+| diameter. Min. | Max. Mean, "*"8°- 
a | | 4 Yards |Yards Yards | Yards 
7in. breech-| 10 } ngs 1° 26", 715 739 725 | 654 
_ loading 10 a5 218! 993 | 1055 | 1026 | 1009 
rifled gun of, } 20 =X 5 9 2002 | 2061 | 2028 | 2040 
82 ewt. 10 " 10 5) 3472 | 3562 3499 
| | 
a = | ; 1 20} 906 | 1022 901 
be ¢ bn) 2 95 
5 | oo | Sa ; ha 
> | 3 ant 5 2671 
® Fi | 20 ex 7 389 
34 | 20 | 10 4317 
ag , | | | 
Be || 20 | r 1 28 916} 866") 824 
an | 20 | Fr | 215 1334 | 1303*) 1268 
a> 20 a 5 8 2596 | 2538*| 2484 
2 | 20 | ae 7 6 3336 | 3266* 3182 
| 20 | & 10 5| 4336 | 4221*| 4104 
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TABLE XV. 
eal: L Projectile — | , a 
Nature of | °% eos | nature, mova Observed ranges. cate 
gun, 3 |velocit |weight, and| tion. _] aa —| en 
E | ¥+| diameter. | Min. | Max. |Mean, |""¥S°- 
ami _———| - -_} —_. — eS es 
| | Yards| Yards Yards| Yards 
5 (| 1°31'| 625 | 654| 638 | 
be . “a 591 | 643 | 607 i 636 
43 | 8 4 
Fe || 3 | & 028 | ' 
Fe 5 . | ° 95: 959 
4s 5 = || = 2 O4: | 96 966 
Dan 5 & |) a 5 9 | oe 
3 a El * 912 | 1948 | 192: 
Be | 5 | 4! 2 415 10) 1891 | 1950 | 1923 + i004 
8 clan 8 5 10 1906 | 1966 | j 
& | ati A ~ 9519 | 2486 
Gas 5 | “ | =f 7 8/2 | 2512 | 24 | 
as eS ) 7 8 | 3 2481 
23 5 | | = r 2 
=” {| 5 a 10 6 | § 
3 Ba - 10 6) 3875 | § 3262 
| 6 | } 10 6) 3296 | 3: 





























* Fifteen minutes to be added to each elevation to allow for “jump.” 















































TABLE XVI. 











perry Projectile —| 
Nature of | os ae of nature, |Eleva-| Observed ranges. Celew 
gun. Se ia ey Weight, and] tion, | ———. - meee 
Max. |Mean, 7#8?8°- 


diameter. } Min. 











Yards Yards|Yards' Yards 
|” g98 








2. 20 | 1° 25’) 823 1023] 898 
ase ( 20 217 1468 
Bae J/| 20 5 10 2478 
Sea J} 20 0 6 3574 356 
mor fi 10 | ( = 14 55 7 | 4504 | 4365 | 4453 
a 10 | S [15 0} 4249 4470 | 4349 | 4467 





TABLE XVII. 






































ot | cme Projectile — | ~~ 
Nature of | °3 a nature, _Eleva-| Observed ranges. — 
gum, | S32 | ocity Weight, and tion. ;}——j——_,—| ated 
|4& **| diameter. | Min. | Max. Mean. range, 
| Yards |Yards|Yards Yards 
‘ ( 5 | Ys ¢ 1°20" 919 | 1024) 930 | 955 
| 20 s’#\) 3 2 14, 1306 | 1598 | 1439 
3 20 at 1 be 5 2584 | 2409 | 2342 
= | 9 | 82)) & 10 3695 | 3514 | 3499 
3 } 1 | ry 22 — | 5253 | 5284 
| £ 
a 10 a 1 
Se lel ew 3 2 
Pa | 20 as S 5 
3 313 | 38 4 +0 
4 7 Sah 10 3272¢) 3391 
2 9 | } 3 14 40741, 4116 
_ Q 
a | 10 = 1 22] 782] 966} 804! g44 
d | 20 s# es 2 16) 1104 | 1390 | 1286 | 1235 
a 20 ae ¢) 2 5 9) 1959 0 | 2174 | 2180 
= |} 20 | &8 4, 10 5| 3163 | 3664 | 3378 | 3331 
. \; 10 nm 14 15} 3985 | 4556 | 4195* 4075 


~ * Wind strong with shot. | + Wind strong against shot. 


TaBLe XVIII. 





























Charge Projectile— ro y % . 
Nature of gun, and nature, weight, Eleva- dianuea Seted 
velocity. and diameter. | n. range. | range. 
e | Yards, Yards, 
pytanss “a : 0° 42’ 484 420 
BysS5a3 = as 3 13| 1614 1612 
3 es s e 
g2E3E4 3 E24 6 8] 2656 2675 
Fe Benq Sez 9 6| 3546 8569 
ago ges a 8 sb 12 4{| 4559+ | 4339 
£ 5 be 28 ac = 23 1 4 5086 5023 
Rs Ee 1 a 2 #63 6330+ 6166 
* Armstrong and Whitworth Committee, 1864. 
+ Strong wind direct with the shot. 
TABLE XII. 
7 Charge Projectile— | p Mean | Caleu- 
Nature of gun, | an i nature, weight, = observed | lated 
| velocity. and diameter. : range. range. 
| aes Yards, | Yards. 
e038, ei 8 dg 1° 24} 828 789 
g Fae é | ag) gasg T 7 | 902 | ger 
; S32 )| sare 10 5] 8789 | 3816 
22282 | ae 5 “3° 17 4] 5550 | 5404 
gEBda 4| 
eas 65S: Ty OE 2 17] 1263 1240 
pa23 se} ga3¢ ( 5 9| 2304 | 238% 
Fy Z | 8 2 434 8 6| 3397 | 3330 
2235 | 3 222 1 11 56} 4072 «| 4143 
eS3 } ;19 3 14 5860 
* This practice 


took place in u gale of wind blowing with the shot. 
+ 


feet, struck by service Flangated 
from the 40-pounder rifle 
charges of 5 lb. The mean velocity in the first 25 yards being 





30 min.; angle of departure, 28 min.; making total angle 









































‘. Projecti | | 
eo le rojectile — wm os ‘ales 
Nature of | °3 Gage nature, |Eleva- Observed ranges. pd 
gun. SS leclncity Weight, and; tion. \— ; Bes gta 
4B jveloc ity-| diameter. Min. Max. Mean, |"? 
} | Yards | Yards |Yards} Y 
10 | . | 1°22, 748} 1003 | 925] 92 
1 | 33 s | 2 15) 1209 | 1501 1348 | 1: 
10 eS ¢/ o 5 9| 2187 | 2429 | 2290 | 2275 
P 0 | &83)| & |7 7| 2682 | 2863 2783 | 2 
8 10 = (10 6) 3824 | 3566 | 3424 | 3422 
2 | 
3 10 Sq || 1 23) 76s | 1010 | 866 | 858 
5 0 | 33 =Q ~| 2 16| 1182 | 1368 | 1273 | 1240 
= 10 | SFii as 5 9| 2106 | 2250 | 2198 | 2180 
A 10 | R&S & |'7 7) 2686 | 2791 | 2704 | 2682 
S 10 | 10 6 | 3102 | 3508 | 3312 | 3324 | 
& I | 
g 10 | 33 § 11 27| 656} 862 | 755 | 684 
10 =r 4 | 2 20} 944] 1121 | 1028 | 1006 
10 | 33 2 \ 5 11/ 1762 | 1914 | 1854 | 1830 
4 | 
a ae 1 22) 910 {1154 | 916] 934 
Z 10 4 . 2 15} 1243 | 1590 | 1376 | 1302 
3 10 | =s | |& 9| 2128 | 2371 | 2243 | 2177 
3 10 | as 4. ||7 8 | 2518 | 2857 | 2653 | 2636 
8 10 aH |}10 6) 3015 | 3396 | 3208 | 3208 
be PE | 
3 10 | 5° | 1 23) 769} 1052] 873 | 888 
5 9 73} , 216 1166 | 1369 | 1238 | 1241 
A 10 | 282) 84 4/5 10 1992 | 2246 | 2074 | 2086 
: 10 | &5)) 33 7 8 2286 | 2696 | 2460 | 2527 
s 10 | ‘Be | 10 7 2801 | 3866 | 3069 | 3086 
° | 
1 | sacl & 'a e7! eas | 78] 745] 741 
10 | 3 @ | 219) 952 | 1130 | 1051 | 1051 
Y 10 | 38 } 5 12+ 1680 | 2209 | 1816 | 1833 
* Calculated. . 


The following table shows the height above the level, in 
ot of 41°25 Ib., fired 
breech-loading gun, with 


1190ft.; tangent elevation, 44 min.; quadrapt elevation, 


of projection, 58 min.; the height of the axis above level 
throughout, 4°33ft. Screens of network were placed at 
25, 75, 175, 275, 375, and 475 yards from the muzzle, and 
the passage of each shot noted, the measurements being 
taken to the centre of the shot-hole, The first round being 
unsteady, has been cast. 


























TABLE XIX, 
| No. of screen, and distance from muzzle in yards. | 
| se. : he eee ee | 
Val 2k |e. Ce be ee 
25 75 | 1% 275 375 475 Remarks. 
Height above level struck by shot. | 
| i- |) 2 tT ee BS 
1} 5°55 7°45 950 | 932 6°30 | 1°75 | Shot unsteady, 
| 
2 | 550 | 7°65 | 1025 | 1016 | 8°25 | 
3| 556 | 765 | 10°00 | 986 | 7-75 | } 
4| 550 | 7-45 | 10°00 | 1016 | 810 | | 
5| 555 | 755 | 1096 | 1026 | 8:25 | 
d)| 
a} 552 | 757 | 10°10 | 1011 | 809 | 3°60 | By observation. 
| bas | 





above muzzle. 
— 073 


— 0°38 





By observation, 
By calculation. 





119 | +32 
| + 1°20 3°22 
| +0°01| —002 —0-11| +0°17| +017 | 40°35 | Differences. 





THE SHIPS OF THE NAVY. 

In our last week’s issue our readers were furnished with a list of 
ironclads designed by Mr. Reed, showing that the country has 
already expended, during the last seven years, no less than seven 
millions sterling in affording that gentleman opportunities for 
experimentally studying the art of constructing armour-clad ships 
of war. Of the amount expended on the Amazon class and others, 
large as it is, we for the present say nothing. 

It is not our purpose, at this time, to consider the past, but to 
refer especially to that which is now the d poner yp) purpose of the 
Admiralty, or rather, perhaps, we should say of Admiral Robinson 
and Mr. Reed. 

We have before us the ‘Correspondence respecting the New 
Designs for Ironclad Ships,” in which we observe that Admiral Sir 
James Hope “‘entirely concurs in the principles upon which these 
designs are based,” which principles are—‘‘A low freeboard, a 
reduced extent of armour, steadiness of gun platform, a reduced 
crew, a clear range for guns all round, and, finally, great economy 
of first cost.” On reading this our readers will perhaps imagine 
that Captain Coles has been appointed Controller of the Navy; but 
this is not the case. The principles of Captain Coles have at last 
been fully recognised, and after seven years of unmitigated opposi- 
tion, and after seven millions have been squandered on broadside 
and box ships, these principles have been appropriated by Mr. Reed 
and Admiral Robinson, whose every act has hitberto been one of 
opposition. It is all very fine for these gentlemen to express, as 
they have over and over again done, their approval of the turret 
system. Their acts are the truest indications of their feeling in 
that respect, and it may be very pertinently asked, if, as they say, 
they were so fond of the turret ship, why have they wasted such 
vast sums of public money on confessedly inferior models? We 
say that the principles of Captain Coles have been ‘‘appropriated,” 
but our readers will notice the fact that, with that perverse habit 
which Mr. Reed has so constantly exhibited in all his other appro- 
priations, these principles are to be in a measure disguised, and 
the new turret ships are to be “‘neither purely on the American 
plan, nor purely on Captain Coles’.” 

Our space will allow but of a brief glance at these last proposals 
of Mr. Reed and Admiral Robinson, but even that will be 
sufficient to enable us to see how far the above principles of 
Captain Coles will be judiciously carried out in the hybrid which 
is neither purely on the American plan nor purely on Captain 
Coles’. First, the low freeboard is to be represented by a height 
of 4ft. Gin. The second point is a reduced amount of armour, but 
reduced from what? The American monitors have about 2ft. of 
freeboard. The freeboard, as compared with theirs, is, therefore, 
increased 2ft. Gin., involving an extra weight of 500 tons, in 
addition to offering a larger target to the enemy’s shot, and 
unnecessarily increasing the tonnage and cost of the vessel. The 
armour-plating is to be 12in. thick, the bore of the gun being also 
12in., the Controller stating ‘‘that for the first time a principle 
was acknowledged, that the defensive armour, if to be carried at 
all, must be able to resist the artillery it was likely to meet.” 
This principle one would take to be rather self-evident, and we 
cannot but feel rather surprised at the confession that it has only just 
been discovered. But the question arises, how is it known that 
12in, of armour will resist a 12in. rifle shot, no experiment having 
proved this assertion? We have seen, at Shoeburyness, a 15in. 
solid armour-plate smashed to pieces by a Rodman smooth-bore; 
while, on the other hand, the Millwall target, with but 6in. of 
armour, has surpassed every target yet made in defensive power. 
It becomes, therefore, highly important that further experiments 
should be made on targets constructed on the Millwall principle, 
before jumping to the conclusion that 12in. is, weight for weight, 
the best medium for resisting shot. 

**Steadiness of platform” is another point ‘‘ aimed at,” but 
these vessels, in all their main features, are so widely different 
from the American monitors that we confess to great apprehension 
in respect to their being steady, for their heavily-armoured sides 
are lofty compared with the American monitors, and the heavy 
turrets are placed above a lofty breastwork, all antagonistic to 
steadiness. We fear, therefore, their steadiness may merely 
approach a mean between that of the Miantonomoh and the Pallas. 
In the Viper and Vixen, doubtless, steadiness was “‘aimed at,” 
but the shot has been disinally wide of the mark. 

‘* A small crew,” and a clear range for the guns ‘“‘all round,” 
are the primary points of the system of Captain Coles, and these, 
according to the Controller, are only obtainable in a vessel for coast 
defence. He entertains a “‘very serious objection to the turret 
system at all in a sea-going vessel.” Mr. Reed also does not 
believe in the ‘“‘practicability of constructing satisfactory sea- 
going turret ships.” So these new craft are to be neither ocean 
cruisers nor coast-defence vessels, but ‘‘ adapted for naval warfare 
in Europe,” whatever that may mean. They are not supplied with 
sails, but, instead of such means of propulsion, with twin screws, 
“in order to provide a second screw to fall back upon in an 
emergency.” In all candour, we can quite understand some such 
vessels ag these forming, when perfected, a very formidable line of 
battle for the Channel Fleet, or even the Mediterranean. 

e last point is ‘‘great economy of first cost.” These vessels 
when complete will, of a necessity, cost not less than £300,000, 
This price for a vessel to carry four guns, throwing a broadside of 
2400 lb., with an estimated speed of 124 knots, and a draught of 
water of 26ft., does not seem a very economical one. On the con- 
trary, we believe that one, if not two, much more efficient vessels, 
of less draught, might be built for the same money, and we deem 
it a most unwise extravagance to lay down two such purely experi- 
mental and questionable vessels before one has been tried. ¥ 
We confess to ing these “ queer craft” with no satisfaction 
whatever. They are comparatively enormous—4400 tons. Their 
oe cannot be expected to exceed 11 knots, It is highly pro- 
blematical whether they will be as steady as the erican 
monitors ; and their extreme draught of water renders them in- 
capable of Baltic service, or attacking forts at the best advantage. 
Such are the vessels—the best that the chief obstructors to the 
turret system, du seven long years, can now offer to the 
seven millions on box ships, and yet 





country, 


leaving 


us in & ively defenceless state for years to come, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


PUMPING ENGINES. 


Srr,—-Your correspondent ‘‘J.” has had several different 
opinions; whether he feels enlightened is best known to himself, 
It is very desirable that correspondents should work out their 
formule, as it is not always easy te discover how some of the 
results are obtained; for instance, ‘‘ Beta” makes the engine, 
running at 180ft. per minute, exer$ 100-horse power, but does 
not work it out. Then again, his formula, ‘“‘ Diameter of 
cylinder X square root of three times height + height = diameter of 
pump,” may be right under the circumstances for which the formula 
was constructed; but surely it cannot be applied in this case, or as 
a general rule, for the engine might be low pressure at 81lb., or high 
pressure at 80 Ib., giving very different results. What “J.” wishes 
to do, is to raise water 150ft. high by means of an engine with 18in. 
cylinder, 3ft. stroke, and 35 1b. of steam in boiler. The first thing 
is to consider whether to drive direct or otherwise. I should 
propose otherwise, in the proportion 2 to 1. Then suppose the speed 
of the engine to be 300ft. per minute, the revolutions will be 50for the 
engine and 25 lift for the pump. Then to calculate the power 
of the engine, which would, no doubt, work more or less expan- 
sively : Suppose the uniform pressure to be 30 1b, and allowing 5 lb. 

Onn on ‘ 
for friction, then anc sed x = 58-horse powernearly. Now if 
1-horse power will raise 33,000 1b. 1ft. high per minute, it will raise 
220 Ib. 150ft. high per minute; so that 220 x 58 = 12,760 Ib, 
the whole weight the engine will lift 150ft. high per minute, 
12,760 = 510 1b. nearly at each stroke. Suppose we allow the pump 


o 
to discharge, through friction, leakage, &c., 30 per cent. less than 
the theoretical value, we have “10% 7 =357 1b. Then as dia- 


meter? = weight of water per yard vA 357 = 18°8in. diameter of a 
3ft. stroke, and 13'4in. for a 6ft. stroke, and so on. 


May 5th, 1869, “Gama.” 





PROSPECTS OF ENGINEERING IN NATAL. 


Srr,—The scant population of Natal, and the difficult nature of 
the country—it being almost an unbroken succession of hills and 
valleys, and the general elevation of the country rising very fast 
towards the interior (say about 200ft. at two miles from the sea and 
2000ft. at thirty miles, 4500ft. at eighty miles, and G000ft. at 200 
miles from the sea), added to the poorness of the country—will 
exclude railways from the colony for many years to come; but as 
we have an immense coal-field in the Biggarsberg district, 200 miles 
from Durban by the wagon-road, and perhaps 140 miles in a direct 
line, it would be a splendid investment for capital if an English 
company could be formed to work the coal-fields and draw the coal 
to Durban with traction engines. This would be done with a much 
lower capital than railways would require, and of course be more 
likely to pay. 

The field of coal in the Biggarsberg or Newcastle district is 
immense, and the consumption of coal on the coast by the sugar 
estates would be very large, as firewood is getting scarce and some 
of the plantations are already usiag English coal, for which they 
have to pay £3 per ton; and if coal was reduced to £2 per ton, 
there would be nothing else used for steam purposes. 1 think that 
at the present time thirty tons per day eould be sold to the sugar 
plantations, and this quantity will daily increase, and Durban 
would also gradually become a coaling station for mercantile steam 
ships as well as for her Majesty's navy. 

The coal has been tested by our colonial engineer and surveyor- 
general on board the steamers calling at this port and found to be 
excellent; but a better proof of its quality is that all the local 
blacksmiths use it where its price is lower than English coal. I 
have myself seen the coal cropping out at many places in plains 
varying from 2ft. to 8ft. in thickness. Kafiir labourers could be 
got at present for 6d. per day who would do the mining well, and 
supposing the wages to be estimated at 1s. per day, that figure 
would bring unlimited labour. Coal farms can be purchased of 
Government at the upset price of 4s. per acre, and I have no doubt 
that they could be got from private individuals at a lower figure 
even than that, as things are at their lowest ebb in Natal at the 
present time. 

I should say that a fleet of twenty traction engines would do to 
start with; the engines to have India-rubber tyres, if that substance 
will stand tear and wear, and be heavy enough to take a load of 
thirty tons, exclusive of wagons, up an incline of 1 in 20 at two 
iniles and a-half an hour, and geared to run out at from seven to ten 
miles an hour on the level or down hill. I expect they would not 
burn more than ten tons of coal on the down and return journey. 
Arrangements could be made with the Colonial Government to use 
the present wagon-road by paying a small amount of tollage, but 
some parts would require repair, especially in the Biggarsberg, 
and one or two small bridges would be required. The revenue from 
transport of general merchandise would be something considerable, 
and the present wagon charges for transport is about £3 per ton 
per 106 miles, and this amount is too low to pay the transport 
riders with the slow ox wagon, averaging a speed of sixteen miles a 
day. The scheme altogether is almost certain of success, and if an 
English company could be formed to carry it out, I would take 
£1000 worth of shares for myself; but the colony has suffered so 
much from mercantile depression that I do not think many of the 
colonists will be able to subscribe. 

Estimated amount of revenue—Coals for sugar plantations and 
other works on the coast, thirty tons per day, at £2, £60; coke for 
moulding purposes, £3; wheat, ivory, hides, and other produce, 
£50; imported merchandise going up country, £50; passengers, 
£10; per day, £173; per annum, £54,000. 

Estimated amount of capital—Say twenty traction engines, 
£20,000; wagons for transport, £5000; repairs of roads and reducing 
gradients to nothing over | in 20, £10,000; stations, store-houses, 
coal and water places, £6000; appliances for working the coal in a 
small way to start with, £6000; purchase of farms, £10,000. Saya 
subscribed capital of £80,000, with power to increase. 

P. K. Hunter, Engineer, Durban, 

Durban, March 20th, 1869. 
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STREET CROSSINGS. 


Srr,—Owing to the great loss of life in the streets of London, 
street crossing bridges have become almost necessity. It is argued, 
however, that owing to the fatigue that would be produced in using 
them, most people would prefer to risk the danger of crossing in 
the present fashion. Even at railway stations people often undergo 

+ risks to avoid the extra exertion required to cross by the 
bridges 


I enclose a design by which the exertion required for crossing is 
reduced to zero. 
A light steel bridge is thrown over the street. A platform com- 
ed of a number of boards, jointed together like a Venetian blind, 
,ome a closed curve passing upon rollers over the bridge and under 
the street. It is driven very slowly round by means of a water- 
engine under the street. A thick rope, to act as a balustrade, 
revolves also at the same speed as the platform. A person steps 
upon the slowly moving platform, lays his hand upon the balus- 
trade, and is carried over without any exertion. The platform 
should move very slowly, as the more active, and those in a hurry, 
could walk over as though the platform were a stationary — 
A platform moving in the vontrary direction is placed alongside. 
A pair of small oscillating water-engines would be sufficient to work 
the bridge, as those ascending and descending would counterbalance 


platforms should be geared together, which might be done very 
simply by making the water-engine act upon a cog-wheel driving, 
by means of racks, one platform in one direction and the other in 
the other. A small toll might be demanded from those using the 


SAFETY APPARATUS FOR RAILWAY TRAINS, 
S1r,—Allow me to ¢all your attention toa new safety apparatus 
of my invention. I¢ consists of an apparatus by which due 
warning is given of the approach of danger to the driver of a train 
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in foggy weather and during the night time as well as by day. It 
consists of rods or levers leading from a whistle on the engine, and 
a wire fixed on the guards in front of the leading wheels, which is 
severed by coming in contact with a blade placed in the space 
between the rails on the permanent way, the blade is thrown or 


THE ALTONA EXHIBITION, 

S1r,—The undersigned committee begs leave to inform you that 
the Industrial and Agricultural Exhibition in Altona, which was 
originally proposed for Sleswig-Holstein and the surrounding 
countries only, will be enlarged, as it is deemed necessary that 
English, French, and American exhibitors should participate. This 
exhibition, on account of the proximity of the city of Altona, 
close by Hamburgh, separated only by a “‘ Temple Bar,” is antici- 
pated to offer especial advantages to English and American 
exhibitors. 

This exhibition unquestionably will be largely 
visitors from Sleswig-Holstein, Hanover, Meckienbu i " 
the North of Europe—and exhibitors will have c wvourable 
opportunity for soliciting orders and for cultivating a new field of 
business. 

This exhibition is not intended to attain the col 
of an international exhibition at London or Pa its primary 
object being to stimulate and foster the commercial and industrial 
interests. Manufacturers or exhibitors will have the opportunity 
of drawing the attention of the public to theirspecial objects of exhi- 
bition, for which purpose every reasonable facility will be offered. 

This exhibition will take place at the end of August and Sep- 
tember, 1869, simultaneously with the Hamburgh International 
and Garden Exhibition; and a large majority of its visitors will 
aiso visit our Industrial and Agricultural Exhibition. 

Many applications have already been made from Fr: Holle 
and Belgium; and the committee hope that the English 
American industry will not be behindhand, but 
and deservedly represented in our exhibition. 

Your kind and powerful assistance to cause English and 
American exhibitors to take part in this exhibition will meet with 
our thankful acknowledgment. 

A. ScHEFFERS, General Secretary. 

The Commission for the Sleswig-Holstein Industrial Exhibition, | 

Altona, May 4th, 1869. 
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MOUNTAIN RAILWAYS, 
S1r,—Of the various objections raised to the central rail system, 
such as the difficulty of keeping the rails in gauge, the vertical! 
slipping on the central rail, &c. &c., one only—the complication of 
the machinery—was always conceded by its advocates, but as an 


this appears to be the only objection of real practical force. .- 

In the article respecting the Mont Cenis Railway in Tue ENat- 
NEER of the 30th ult., you speak of ** the two cylinders driving both 
vertical and horizontal wheels, and with gear for throwing out the 
latter.”* If you will turnto the drawings and description of the 
engine which appeared some time since in your own journal, you 
will find that no gear exists for ‘‘throwing out” the horizontal 
wheels, Various methods of doing this were considered but 
rejected, as adding considerably to an amount of complication 
already very objectionable. It is doubtless easy to be wise after 
the event; but I remember perfectly that when the design of the 
engines had to be settled the four-cylinder plan was completely 
discredited in presence of the excellent results obtained from the 
No. 2 or two-cylinder type of engine, and this type was not only 
specially recommended by the French commissioners appointed to 
report on the whole subject, but it was generally considered by 
those authorised to decide, that the two-cylinder plan of engine 
might be made less complicated than the four-cylinder variety. I 
was not decidedly of that opinion, but I thought then, and think 
still, that the eompany could not prudently decline to adopt a type 
of engine which had in actual trial worked so satisfactorily. Had | 
all the facts connected with its working both on and off the mid 
rail been then known, a different conclusion might have been 
arrived at; but when the question was discussed and settled, No. 2 | 
type had, in fact, never been tried off the central rail. In conse- | 
quence of the limited number of engines on the line, it has been 
necessary to interchange considerably the working parts in case of 
accident, 

This at all times requires careful aceuracy of workmanship, and 
especially is this necessary with a still more complicated machine 
than the ordinary locomotive. I think it quite certein that from | 





“< 


farther damage to the machinery; and it is worthy of note that 
some of the engines—in particular No. 12—have hitherto given 
comparatively little trouble. I am not aware on whose authority 
you state that the horizontal wheels are “ sometimes, when the rails 
are very dry, not brought into use during the whole trip.” I was 
informed last week by one who ought to know—a driver just 
returned from Mont Cenis—that though trains have gone from 
St. Michael to Lanslebourg in the way you mention, yet that the 
engines without horizontal wheels are ‘* no good at all” in precisely 
similar circumstances, from Lanslebourg or Susa to the frontier, 
upon the mountain, in fact, where the long gradients of above 8 
r cent. have to be encountered. The difference of adhesion at 
ifferent times in that locality may be inferred from the fact that 
this driver has taken thirty-eight tons over the mountain, while the 
maximum amount possible in bad weather does not exceed twenty 
tons. 

Although great improvement in central rail engines may be con- 
fidently expected, with all the advantages derivable from the 
knowledge what to adopt or avoid afforded by experience and actual 
working, it deserves consideration whether the central rail system 
necessarily demands the application of horizontal wheels, I am 
not at t of that opinion, and, as previously to the further 
expendfture of capital on lines of a similar character, some precise 








each other's weight. To render the action more uniform, the two 


* “By which we mean the spring slacking arrangement,—Ep. E. 


no 


| with ordinary systems, will probably be called for, there 


evil likely to be amended by a natural poste of improvement, and | ¢ 


this cause alone various twists and jstrains may have caused still | . 





bridge, and the person in charge should have the power of 
regulating the power of the engines, cr they might be self- 
| regulating. - J. C. W. 
| May 7th, 1869. 


| put into position at a distance by the signalman in conjunction 
with the danger signal The severed wire can be replaced by 
another in a few seconds, and the apparatus put in working condi- 
tion while the train is at a standstill. The part of the apparatus 
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, in connection with the danger signal would be of great service at 
points and crossings during shunting to warn the driver of any 
train on the main line of his danger, also at bridges or gates when 
open. ©. Pratt. 

| May 10th, 1869. 
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| reason to investigate fully and impartially all plans wh 

be proposed to r e the present percentage of w rking charges, 
As regards th ng-wheels on the carriages, I see no 
reason to alter the ¢ n already expressed in your journal, nor 
have I any doubt good system of radiating axles affords a 
much t of deali with quick curves, and besides the 
dust of a “lubricative nat ” which you mention, we have to 
consider oil from the vertical bearin of t horizontal wheel 
gear, which « ionally red he ¢ of the engines—a 
p ld Ww yé be t] e. 

I regret t I y ) 
of tl gir 
ob cou i 

I ! » tl it ¥ ld é 
or 
nv 
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§1 I think i we ¢ t to ack M. Boutet's 
horizontal w mn 
sidering i is | ni ( v me 0 wh ¢ rs. I have 
no doubt f : tension 1 8 4 very 
good vi adu > « i i Oi. ih} i t ] I now 
at ail suit i t 1m neltie A it at 
all adv i bet we less, 
Howeve ld it eventually | lopted, I objection to 
answer r signed ** Napoleon.” As 1 the piers, * pil 
piers ” I do ler at all adapted for su ] idert 
as I considers 1 tier. I 1 be happy t 

sk 1 of st de f itis really wanted. I m 
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I have no " » plan 
is underground ents. 
dat I Ir. Barlow's 
- long woul tunnel 

k t ld not be in 

cordance with 1 ‘ 

8 Ip 1 were distributed am t the 
shipbuilders of the United K n, and all the \ s sections 
floated to the Dover I could be laid dow lve months 
of seasonable w 4 Roy 

A VI} NE OF THE LA CENTURY 

SIR The astronom Halley is said to have 1 im 
provements in the diving bell al the i to have 
been tl ymeans of su r) f on 
the ground at the bottom of the . But " ling to 
a record which will presen I bef that 
date, ar t l A ya 

n ) " the 
8 c roll 
" . I ) i ter- 
aras to i I though 
re) h i I at the 
danger attendu y 
ngine ” pr 
dr awbacl , it i en- 
tion becam 

Attempt mad re ti cta 
divin at of 
the ble ¢ ! ‘ n gen- 
tlem ma som i its or 
exhib y 8 in the case 
of th 3 were 
very § did not a 1. The 
extra is take id : Ww pre al y very 
carce, entitled eral Out Newton « t and Newton 

ushell, by t Kev sterii I ( ract before 
me, and tl re cant \ 1 ‘ ;, though the 
eference to Mr. Lethbridge’s grandson affords a slight clue, The 


record runs thns: 

“Mr. John L 
machine, by whicl 
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above, was a native of 
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itor of a diving 
ywrecked goods 
sea without any communication of air from 
Newton Ab! He made his first experi- 
, on the day of the great eclipse in 1715, 
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by going into a large cask, in which he was bunged up for half-an- 
hour ; he then contrived to huve the cask placed under water, and 
found that he could remain longer in it under water than on land. 
He soon after constr i} i , Which was of wains ot 
well secured by iron hoops, and h for the arms and a small 
glass window. 5001b, would sin} machine, and the removal 
of 151b. wonld allow it to re n to the sur » of the w In 
the house of his grandson, John Lethbridge, Esq., of Newton- 
Abbot, is a board, on which is an inscription, dated 1756, stating 
that he had dived on the wrecks of four English men-of-war, one 

I : n, two Spanish 


English East In liaman, 


galleons, andtwo 


two Dutch East Indiamer 
o London galleys, on some of whi g 
but that he was near drowning in the machine tive times. With the 
money he acquired by these adventures he purchased the estate of 
Odicknoll, in the parish of Kingscarswell. He was interred in the 
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HOLBOROWS MOUNTAIN LOCOMOTIVES. 
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churchyard of Wolborough, December 11th, 1759, and 
is thus noticed in the register :—Buried, Mr. John 
Lethbridge, inventor of a most famous diving engine, 
by which he recovered from the bottom of the sea, in 
different parts of the globe, almost £100,000 for the 
English and Dutch merchants.” 

The story thus told may, perhaps, be of some interest 
to your readers, as Iam not aware that it appears in 
any history of the diving bell. JOSEPH PITTER, 

6, Taunton-road, Lee, Kent, May 6th, 1869. 








MOUNTAIN LOCOMOTIVES, 

Sm,—As I see this interesting subject once more 
opened in your columns, I beg to Be you a desi 
for a mountain locomotive, which I believe is more 
simple and capable of cheaper construction than those 
in present use, 

e tracing I enclose will clearly explain the idea. 
The chief features of improvement are, first, that both 
the vertical and horizontal wheels are driven directly 
from the cylinder independently of each other, so that 
the vertical will work without the horizontal, when 
occasion required, by simply removing the pins A in the 
oscillating levers; secondly, that no crank is required in 
i} either of the axles of the vertical wheels, and the 
i + ap parts generally being of very cheap construc- 
i on. 

To ensure the horizontal wheels running as” desired, 
they are coupled by rods and oscillating levers. 
arrangement is not strictly mechanical on account of 
the angularity of the rods; but in pn short crank 
with a long rod the difference wo' be, I think, 
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i unimportant, especially a8 only one pair are at half 1870. The senate has further determined to devote 
atroke at once—the worst position. the surplus which will arise during the first two years 
| May, 1860. H. G. Hoporow. to the production of dies for a medal 
ng likeness of Dr. Arnott, and that a bronze medal struck 
SPATHOSE ORES. from these dies shall be given with the exhibition, and 
Sir,—Many may imagine from the letter of your cor- that the candidate next in merit shall also receive a 
et weet, “EK. §.,” that Welsh furnace men had medal. Dr. Arnott’s is the first endowed exhibition in 
i to smelt spathose ores, If I am not misinform the University, and it comes from one who has been a 
G Oe on oar Ot, ee member of the senate ever since the foundation of the 
pig, which pays the Ebbw Vale Company University, and who is himself highly distinguished 
i profits; and hence the reason why they do not make in those branches of sci to the p ti which 
; Sete, Soom appa ve puzzling to your cor- his endowment is to be devoted. : 

respondent, is sim: they have no wish to, having h | when Mr. Morgans refers to the belief of Welsh furnace men that| AN extensive type-foundry and printing establishment has been 

to do to supply demand for their valuable pig iron, ome this ore was no better than spar, healludes to a day which is long | initiated by the Gineye in tho city of Shanghal It is to be under 
% which th are very economical in the use of the expensive, though | gone by. private management, but and patronised by the 


i rich, spa 








b 
ores, Your correspondent should be informed that | As regards Mr. Morgans’ paper, no one denies that he is thorough | provincial authorities. 








e. 
qeuain 


master of the subject, and the paper which has excited 
so much interest is a valuable contribution, particu- 
larly after other able members of the Institute have 
brought their prectical ideas to bear at the discussion 
which is looked forward to next meeting ; but I think 
the ‘‘additional remarks” could have been dispensed 
with, and the matter better introduced at the dis- 
cussion, — ery of = poe ~— show Baer | 
if they thought less of it, ially if they consi 
how ~f extreme measures of the kind tend to dis- 
turb the harmony of an institution. Doubtless the 
publication of these ‘additional remarks” was well 
intended, however bad the taste, and I believe the 
affair will end beneficially and pleasantly. J. 
May 10th, 1869. 
(For continuation of Letters see page 342). 








THE Net ABNoTT SCHOLARSHIP OF THE UNIVERSITY 
or LonpoN.—THE Senate of the University of London 
has received. a communication from Dr. Neil Arnott, 
placing in the hands of the Vice-Chancellor for the 
University the sum of £2000, of which the annual 
interest is to be applied in the promotion of the study 
of physical science through the examinations of the 
University. With this generous gift the senate has 
determined to found an exhibition of £40 per annum 
in experimental physics, tenable for two years, to be 
competed for at the Honours examinations for the 
First B. Sc. and Prelimi Scientific Examinations. 
This, which is to be distin ed as the ‘‘Neil Arnott 
Exhibition,” is to be awarded for the first time in July, 
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RECENT LECTURES AT THE ROYAL 
~ “““ INSTITUTION. 


Aprit 27TH.—STELLAR ASTRONOMY. 


Prorgessorn R. Grant, F.R.S,, in his fourth lecture upon stellar 

, spoke of the great distance of the fixed stars, as proved 

by the that they cannot be sensibly magnified by a tele- 
apie are instantly eclipsed by the edge of the moon, 

and that until recently the distances of none of them could be 
determined by In the earlier days of astronomy an 
attefapt was made to determine their distances by the brilliancy of 
the light which they emitted, and in these experiments it was 
assumed that they were all of equal le and splendour. It 
was resolved to compare the light of each star with the light of 
the sun, but as the sun and stars were never visible at the same 
time one of the planets was chosen as an intermediate body. The 
light from Saturn was therefore photometrically measured, and 
knowing to some extent the quantity of light lost by absorption, 
the relative intensities of the light of Saturn and of the sun were 
determined, after which the light of Saturn was compared with 
the light of the fixed stars. The following were the results 


Comparative Brightness of some of the Fixed Stars. 
Star. Light. | Star. Light 

@NOpUS .. os oc «+ «+ os 204) Alpha Orionis .. .. oe «2 49 
Alpha Centauri .. «. «+ ++ 100) Aldebaran 4. .. «2 oe oe 44 
ED <n ce cc 06 cs 0 BPREEIEEE as be 6c 6e eo «60 0 
Rigel ee co ce ce co cc Mia eee oo cf co de & 
Capella .. «+ «+ o+ e+ «+ 451| Spica Virginis es cc cc ce SI 
AlphaLyre .. «+ «+ «+ ee 51/Fomalhaut .. .. .. « «of 26 

From these results it was found that our sun would have to be 
removed to 220,000 times its present distance to reduce it to the 
aj | size and luminosity of a moderately bright fixed star. 
W en, by the perfection of astronomical appli , it b 
possible to determine the distances of some of the stars by the un- 
objectionable method of parallax, it was discovered that photo- 
metric measurements had serene some of the stars much nearer to 
the earth than their real distances, Hence it was discovered that 
some of the stars are larger and more brilliant than our sun, whilst 
some of them are smaller. 

At the close of this lecture Professor Grant spoke of the space- 
penetrating power of the telescopes, and said that Lord Rosse’s 
40ft. reflector will define a star so far off that its light takes 8064 
years to reach the earth, travelling at a speed of about 190,000 
miles per second. 





AprRIL 29TH.—LIGHT. 

Professor Tyndall began this lecture by stating the relative 
values of the emission theory of light, and the undulatory or wave 
theory. He said that Newton supposed light to consist of small 
particles shot out with inconceivable rapidity by luminous bodies, 
and fine enough to pass through the pores of transparent media. 
Crossing the h s of the eye, and striking the optic nerve 
behind the eye, these particles were supposed to excite vision. 
Considering the enormous velocity of light, the particles, if they 
exist, must be inconceivably small; for if of any conceivable 
weight, they would infallibly destroy so delicate an organ as the 
eye. A bit of ordinary matter one grain in weight, and moving 
with the a of light, would p the t of a 
cannon-ball 150 lb. weight moving with a velocity of 1000ft. a 
second. Millions of these light particles, supposing them to exist, 
concentrated lenses and mirrors, have been shot against a 
balance suspended by a single spider’s thread; this thread, though 
twisted 18,000 times, showed no tendency to untwist itself; it was 
therefore devoid of torsion. But no thotion due to the impact of 
the particles was even in this case observed. 

If light consist of minute particles, they must be shot out with 
the same velocity by all celestial bodies. This seems exceedingly 
unlikely, when the different gravitating forces of such different 
masses are taken into account. By the attractions of such diverse 
masses the particles would in all probability be pulled back with 
different degrees of force. If, for example, a fixed star of the sun’s 
density possessed 250 times the sun’s diameter, its attraction, sup- 
posing light to be acted on like ordinary matter, would be sufficient 
to finally stop the particles of light issuing from it. Smaller 
masses would exert corresponding degrees of retardation; and 
hence the light emitted by different bodies would move with 
different velocities. That such is not the case—that light moves 
with the same velocity whatever be its source—renders it probable 
that it does not consist of particles thus darted forth. 

But a more definite and formidable objection to the 
theory may be stated after we have made ourselves acquainted with 
the account it rendered of the phenomena of reflexion and refrac- 
tion. In reflexion, according to the emission theory, the light 
particles are first of all stopped in their course by a repellent force 
exerted by the reflecting body, and then driven in the contrary 
direction by the same force. This repulsion is, however, selective. 
The reflecting substance singles out one portion of the group of 
particles composing a luminous beam and drives them back, but it 
attracts the remaining particles of the group and transmits them. 

When a light particle approaches a refractive surface obliquely, 
if the particle be an attracted one it is drawn towards the surface, 
as an oma pent is drawn towards the earth. Refraction 
is thus accounted for. Like the projectile; too, the velocity of the 
_— is augmented during its deflection ; it enters the 

ing medium with tnis increased velocity, and once within 
the medium, the attractions before and behind the particle 
neutralising each other, the increased velocity is maintained. 
Thus it is an unavoidable consequence of the theory of Newton 
that the bending of a ray of light towards the perpendicular is 
accompanied by an augmentation of velocity— that light in water 
moves more rapidly than in air, in glass more rapidly than in water, 
in diamond more rapidly than in g In short, that the higher 
the refractive index the greater the velocity of the light. 

A decisive test of the emission theory was thus suggested, and 
under that test the theory has broken down. For it has been 
demonstrated by the most rigid experiments that the velocity of 
light diminishes as the index of refraction increases. The theory, 
however, had yielded to the assaults made upon it long before this 
experiment was made. 

The emission th was first copeeet by the celebrated astro- 
nomer papers and the no less celebrated mathematician Euler, 
both of whom held that light, like sound, was a product of wave 
motion. Laplace, Malus, Biot, and Brewster supported Newton, 
and the emission theory maintained its ground until it was finally 
overthrown by the labours of Thomas Young and Augustin 
Fresnel. The wave th is now universally accepted. 

In the case of sound, the greater the elasticity of the transmit- 
ting cane Oe greater is the velocity, and the less the density the 

ter the velocity. The medium which transmits light is there- 
fore assumed to be of extreme elasticity and of extreme tenuity— 
in fact, more like a solid than an air, and it is called the lumi- 
niferous ether. This ether fills all , and surrounds the atoms 
of all bodies. The molecules of all luminous bodies are in a state 
of vibration, throwing the surrounding ether into waves, which 
waves, impinging on the retina, create the sensation of —_ 
Ny ap end ye pay eng ge i 
t is propagated, instead of in the same direction, whereas air 
oscillate to and froin the direction in which sound is 
itted. The reflexion of ether waves obeys the law esta- 
blished in the case of light; the angle of incidence is demonstrably 
mal to the angle of reflexion. In the case of refraction the 
other wave is retarded as it enters glass; consequently, the end of 
the wave which touches the glass first is more than the 
other end, and this causes the wave to swing round so as to take a 
fresh direction. The density of the ether is greater in solids and 
liquids than in gases, and greater 
pressing force seems to be exerted on the ether by the molecules of 
bodies. But it is possible to give a more distinct statement 











in gases than in vacuo ; a com- 


as to the influence which a refracting body has upon the velocity 
of light. Regard the lines om and np in Fig. 29, page 289. 
These two lines represent the velocities of light in the two media 


index of Bm og then, i thin 
2 ex en, is n 
else than the ratio of the two velocities. Thus. in the case of 
water, where the index of refraction is ¢, the velocity in air is to 
its velocity in water as 4 is to 3. In glass also, where the index of 
refraction is 3, the velocity in air is to the velocity in glass as 3 is 
to 2. In other words, the velocity of light in air is one and 
a-quarter times its velocity in water, and one and a-half times its 
velocity in glass. The velocity of light in air is about two and 
a-half times its velocity in diamond, and on three times its 

locity in ch te of lead, the most powerfully refracting sub- 
stance hitherto discovered. Strictly speaking, the index of refrac- 
tion refers to the passage of a ray of light, not from air, but from 
@ vacuum into the refracting body. Dividing the velocity of light 
in vacuo by its velocity in the refracting substance, the quotient 
is the index of refraction of that substance. 

Professor Tyndall then by experiment exhibited the refraction of 
light by prisms. He took a slice of red light, and by the inter- 
position of a prism, refracted it so that it fell upon a higher 
portion of the screen. A line of red light was chosen in order not 
to complicate the experiment by the introduction of colour. He 
next exhibited the dispersion of light by casting a spectrum upon 
the screen. Waves of light are of different lengths, and refracting 
substances retard short waves more than long ones, so that a prism 
throws coloured and not white light upon a screen. Colour, in 
fact, is a phenomenon of wave-length, and white light is made up 





vessel of water T. The source of light and heat is the electric 
lamp, and the rays are brought to a focus by means of a silvered 
i hat short focus placed behind the light. The 


Fic. 39. 


— to dark heat, 
use rock salt is 
difficult to clean from 
the bisulphide solu- 
tion, and is very de- 
structible. 

Aprit 30TH. — THE 
BoaRD OF TRADE 
Storm SIGNALS. 

Mr. Robert H. Scott 

delivered a Friday 

evening lecture at the 





of a mixture of all the colours. For a long time it was thought 
to be impossible to get refraction without dispersion, and Newton | 
supported this view, but Mr. Dollond, the ee, proved it to be, | 
practically ing, erroneous, and succeeded in making achromatic | 
object-glasses for telescopes which threw images free from colour. | 

The colour of light is determined solely by its wave length, and | 
the ether waves gradually diminish in length from the red to the | 
violet. The length of a wave of red light is about 5;,5th of an 
inch, and that of a wave of violet light about z7t,,th of an inch. 
The velocity of light being 192,000 miles per second, the multipli- 
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cation of this by 39,000 gives the number ot waves of red light in 
192,000 miles, and on this principle the results shown in the 


following table are obtained :— 











Waves of light. 
| Number of undulations | Number of undulations 
Colours. | in an inch. per second. 
a ‘ = 
Red so ce co co | 39,180 477,000,000 
Orange eo ce ce 41,610 506,000,000 
Yellow so ee 60 44,000 535,000,000 
Green 2. cc co oo 47,460 577,000,000 
Blue ss cc ce oe 51,110 622,000,000 
Indigo .. 0 “os o | 54,070 658,000,000 
Violet .. .. e co | 57,490 699,000,000 








All the undulations of light shown in the last of the above three 
columns enter the human eye in a second, 

Professor Tyndall closed this 
lecture by exhibiting some of 
his celebrated experiments with 
the invisible calorescent rays be- 
yond the red end of the spectrum, 
and Fig. 38 shows his apparatus. 
In this cut A is the front of acell 
with thin parallel ends of glass, 
and filled with a solution of bi- 
sulphide of carbon and iodine. 
This solution stops all light, but 
permits dark rays of heat to pass. 
As the bisulphide of carbon is 
very inflammable, the circular 
brass mounting of the cell is 
made double, and a current of 
cold water from the cistern B 
flows steadily through it vid D 
and E. Part of the front of the 
metal case of the lamp is kept 
cool by being made double, the 
water circulatin, ae 
vening space an an 
finally the water escapes into the 
==. In order still further to 

‘eep the vessel A cool, it is only 
laced in front of the lamp for an 
it while making each experi- 
ment, and is removed a short dis- 
tance directly the experiment is 
over. The cell stands upon the 
leige N;a narrow open glass 





tube R ‘its the ion of the liquid in th 
= expansi q e ce) 


ll 
Should break, its inflammable contents all fall into the 


| the Royal Society, a 
| system of storm warn- 


| instead of predicting 











Royal Institution, 
ag “The Work of 
the Meteorological | 
Office,”jPast and Pre- 
sent.” He entered in- 
to the’ history_of the 
storm warnings of Ad- 
miral Fitzroy, and i 





L 


ve much other in- 


ormation already pub- | i ti 
lished in these co- 1 
lumns. He pointed —_ 


out that, owing to 
representations made 
to the committee of 


| 
| 
ings has been resumed, 
but the department, | 
bad weather, only tele- 
graphs news to ports 
of storms at other 
parts of the coast, and 
tells the directions in ; 
which those storms : 

are travelling. Some semaphore signals invented by Captain 
Toynbee are now on trial at Liverpool, Blackwall, and North 
Shields. The signalling apparatus is shown in Fig. 39, and to 
understand it it is necessary to state that the Meteorological 
Department has marked in the map of England several circles, and 
some of the stations are inside the circles, whilst others are outside 
them, but all the stations are placed in districts, as tabulated in 
the succeeding page. 








Fic. 41. 





The long arm, Fig. 39, with ‘‘ Wind” on it, is red, and shows 
the direction the wind is blowing at the place where the storm 
exists. The short, ‘‘ District,” arm is green, and shows the district 

Fie, 40. 





heat. | in which the gale is blowing. When the gale is inside s circle on 
4 Peppy a: ole 


not shown in the cut, is mounted on 
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the pole; but when the storm is outside a circle, no ball is mounted. 
The number ‘*10” denotes the force of the existing gale, and the 
intensity of storms denoted by these figures is thus explained in 
the instructions to wariners:— 

Figures to denote the Force of the Wind (Beaufort scale). 





0 Calm. : i 
1 Light air ., ..- Justsuflicient to give 
steerage way 

- 2 Light breeze ..) With which a ship< 1 to 2 knots 
J ( 3 Gentle breeze .. + with all sail set would l: to4 ,, 
« | 4 Moderate breeze) go in smooth water 5to6 ,, 
8) & Fresh breeze .. (single Les 2% 6 wie 
; | 6 Strong breeze .. chi single reefs and T.G. sai 
2 | 7 Modaente gale .. oe at she could double reefs and jib, &c. 
5 8 Fresh gale = — — “¥ i 

9 Strong gale . _close reefs and cou 

10 Whole a .» Inwhich she could just bear close-reefed main 


topsail and ree.ed foresail 
Under storm staysails or trysails 
Bare poles 


1l Storm... «os «- 
12 Hurricane... «+ 

Divisions (sce preceding page). 
Stations inside the 


Number and Stations outside the circle. 













name of circle. (No ball shown. 
district. (Black ball shown.) : he ) 
1, North .. Shields .. .. «. «~- Leith, Aberdeen, Nairn 
2. NE. .. Scarborough ee Skudesnas 
3. East «2 Yarmouth eo ce Helder, Cuxhaven 
4. S.E. ee London .. oo . . Brussels, Paris, Strasbourg, Lyons 
5. South .. Portsmouth, We h B L’Orient, Rochefort 
6. S.W. ee Plymouth, Penz Cc na : ‘ 
7. West .. ” ” Roc Point, Cape Clear, Valencia 
8. N.W. Liverpool, Holyhead... Ardrossan, Greencastie 


Mr. Scott also exhibited at work the standard barograph adopted 
by the Board of Trade for use in the new observatories., It is 
shown in Fig. 40, and consists of a paraffine or gas lamp A, the 
light from which is thrown by the condensing lens B upon the 
slit D. Between this slit and the light at the top of the mercury in 
the barometer E, E; consequently, as the mercury rises aud falls, 
the illuminated slit shortens and lengthens, and the recording of 
these variations in length is the object to be attained. This is 
done by interposing the achromatic lens I’, and throwing a sharp 
image of the bright slit upon the cylinder H, which is covered 
with photographic paper to take the record. This paper has to be 
changed every twenty-four hours, and the cylinder H, which 
carries it, is driven by clockwork, so that it makes one revolution 
in twenty-four hours. The photographic record is taken by what 
is known to photographers 2s the ‘*waxed paper process,” for 
further information respecting which see an article im ‘THE 
ENGINEER, vol. xxi., page 137, upon the Observatory of the British 
Association at Kew. Every two hours the clockwork turns the 
shutter K, so that it cuts off the light from the cylinder for four 
minutes, and leaves a white line upon the photographic paper to 
mark the time upon the records. The value of the registered 
variations of the barometer at any time is easily ascertained, be- 
cause several times during the day the height of the mercury in a 
standard barometer at Kew is very accurately taken by micro- 
metric measurements. The height of the barometer varies with 
the temperature of the mercury, and to compensate for this source 
of error, a slightly variable * base-line” is drawn upon the records, 
‘When the temperature increases, the expansion of the two rods of 
zinc T, T presses down the short end of the lever arm R, and 
raises the other end which carries the illuminated orifice employed 
to draw the base-line upon the revolving cylinder. The whole 
apparatus is mounted upon a substantial slab of slate N, N. 

The anemometer, designed by Mr. Beckley, and adopted by the 
Board of Trade to register the force of the wind, was also exhibited. 

The results of the organised system of observing meteorological 
changes have as yet been small, though curious. Sometimes there 

Fic. 42 is a repetition of certain storms at irregular 

yo intervals, The observations have tended 

to confirm Buys Ballot’s law: *‘ Stand with 

your back to the wind, and the barometer 

will be lower on your left hand than on 

} | your right.” This law does not hold with 

i] north-west winds to the same extent as 

| | | with others. 
1| | 
i 











Dr. Balfour Stewart, F.R.S., the Super- 
| intendent of Kew Observatory, was pre- 
Wi sent at this lecture, and at its close Mr. 
lit a of Kew Observatory, exhibited a 
1} new rain-gauge invented by himself. The 

keene is shown in Fig. 41, where A is 
the vessel receiving the water from one of 
the ordinary funnel-shaped collectors of 
known aperture. This vessel floats in a 
cup of mercury D, so that as the water 
accumulates the vessel slowly sinks, While 
sinking it marks its level upon the record- 
ing eylinder B, driven by clockwork. After 
sinking a certain distance, the water in the 
vessel rises above the level of the top of a 
syphon, which is fixed inside the apparatus, 
as shown in section in Fig. 42. The vessel 
is thus suddenly emptied every time it is filled, and rises to the 
top of the index cylinder to once more record the time of its 
descent as the measured quantities of water accumulate. 
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LEfTERS TO THE EDITOR. 


(Continued from page 240). 








STEAM LIFEBOATS. 

Srr,—I notice in your last number an account of a trial of the 
steam lifeboat made at Messrs, Forest’s, and wish again to call your 
attention to a subject which is of much importance and interest to 
all connected with'shipping, &c. I submitted a plan and proposal 
for steam lifeboats to the Institution, which favoured me with the 
undermentioned reply :— 

Sir,—I nave had the pleasure to receive and to lay before the committe 
your letter of the 28th July, and the plan which accompanied it. 

The committee are much obliged to you for bringing the same under their 
notice ; but they find that the oars answer at present every purpose of propul- 
sion required in lifeboats, manned principally by fishermen who are 
unacquainted with any other mode of propulsion.— Yours, &c., 

August 3rd, 1865, Ricuarp Lewis, Secretary, 

A notice also appeared in THE EnGrIneEr of a letter and sketch 
I sent you, dated March 5th, 1866, in which I proposed that a steam 
lifeboat should be presented by subscription through THE ENGI- 
NEER, so as to demonstrate the great benefits that would he derived 
through their adoption. : G. Watson.’ 

4, Victoria-terrace, High-street, Upper Plaistow, 

May 8th, 1869. 





THE RADCLIFFE PROCESS. 

§1k,—My first impression upon reading Mr. Radcliffe’s letter in 
last week’s ENGINEER was that he had performed the ‘happy 
despatch,” and that henceforth we should have to think of the 
mysterious “ process” as having been in some why connected with 
the late Mr. Radcliffe. A re-perusal rectified this mistake. Mr. 
Radcliffe is, no doubt, yet living; but, with his: patent under his 
arm, has made a sudden and unexpected disap ance from public 
gaze, and now that the Consett candle is under‘a bushel, we are 
all left in unsatisfactory darkness. a 

I cannot help wondering why this hasty subsidence—so novel in 
an inventor. Who can sing the praises and recount the wondrous 
worth of the subject of a patent so ardently as: its fond parent? 
We are so used to this sort of thing as to think it part and parcel 
of the business of taking out a patent, A patentee may act with 
caution and secresy until the great seal b is luded, but 
then he inétantly gets a trumpet and mounts & pinnacle; conse- 
‘quently we are involuntarily suspicious that there is something 








| 


amiss in a cause when fresh air and free ventilation are deemed 


undesirable. 
The Radcliffe process was born some months ago, and probably 
has been very carefully nursed at Consett during the interval. How 


sad to think that the condition of this infant—which has awakened 
such an interest in some breasts, incl ig my own—is yet so pre- 
carious as to demand exceptional treatment! As, however, while 
there is life there is hope, we are not justified in regarding the 
process as wholly defunct; and therefore it may be  orenneaa e, if 
not profitable, to have another look at it—perhaps a last one—with 
the aid of the little additional light shed upon it by Mr. Radcliffe 
last week. 

Before doing so, I will first acknowledge my obligations to Mr. 
Radcliffe. It is marvellous that such a revolutionising process as 
his has excited so little attention. Of the few correspondents who 
have troubled themselves about it, I am the only one who has been 
favoured with any notice, I have also to acknowledge the compli- 
ment for assiduity in the pursuit of knowledge. Modesty will 
hardly allow me to admit that I am possessed of so excellent a trait 
as perseverance, but I am gratified to learn Mr. Radcliffe thinks I 
am. A great engineer once assured me that to ensure success a 
man must not only be persevering, but positively enthusiastic in his 
pursuits. How little enthusiasm dwells at Consett, 

I have next to survey Mr. Radcliffe’s mode of encountering an 
opponent. My ideal inventor —especially a great one—is one that 
courts inquiry, scatters information, and is so magnanimous as 
not to despise the meanest foe. Mr. Bessemer proclaimed his dis- 
covery, one may say, in the midst of a den of lions; stuck to his 
process unflinchingly; answered all objectors, and most assuredly 
picked up many valuable hints from their objections; and now he 
might rest on his golden oars. Mr. Radcliffe has met with few 
opponents, and of these he has noticed only one. I am sure he 
believes that one to be a very ugly fellow, and animated by the 
worst of motives—deliberate injury to a fellow-citizen’s rights. 
Nevertheless, to effect this grievous wrong, only a few ‘“‘scraps 
of information,” improperly “* dignified by the name of facts,” 
have been advanced. We naturally expect such trifles to be dis- 
posed of by a few sentences embracing facts of indisputable 
importance. 

I understand that circulars have emanated from Consett, not- 
withstanding Mr. Radclifie’s waiting patience, calling the attention 
of ironinasters through the length and breadth of the land to the 

value of the new process. How neutralising must be the effect of 
Mr. Radcliffe’s newspaper conduct upon these private efforts ! 

I freely acknowledge myself to be in the pursuit of information. 
Will some one tell me what is the peculiarity of the Radcliffe 
process, and wherein does its product differ from common reheated 
puddled iron or steel in structure or composition? These are, 
perhaps, very ridiculous questions, to be accounted for through 
my being “so strangely misinformed” upon the subject; but then, 
out of pure charity, Mr. Radcliffe might have given the desired 
explanations. I gather that the process is not without principles, 
and since learning that I take an increased interest in it. My 
assiduous inquisitiveness wants to know what they are? There is 
a difference between them and those which controlled rail-making 
operations at Consett twenty-five years ago. Here, on the tip-toe 
of expectation, we follow to the confines of the profundity, expect- 
ing to learn everything, and—are left there. 

But yet there is hope! The principles of the process and the 
principles for carrying it out are to be found in the specifications 
of the patents concerned. I can find only one specification, and in 
the study of that I have exercised my perseverance, 
ashamed to confess in public that I cannot hit upon the principles 
of the new process. I find the principles involved in making com- 
mon reheated puddled iron and steel mixed together rather indis- 
criminately. I dare say a desire to cover everything often makes 
patent agents indefinite and inexact in expression ; and when I 
find in specification No. 331, A.D, 1868 (one shilling and sixpence, 
including postage), such expressions as “‘iron or steel” often re- 
peated, I own I am bothered as to what is meant. I believe, how- 
ever, I have surmounted the principles for carrying out the process, 
if that refers to the general arrangement of the forge, and details 
of crane-weighing machines, &c. 

The plan of the forge is nearly an exact copy of the Ashton Vale 
forge, Somerset, and that again is, I understand, a copy of the 
Great Western Company’s forge at Swindon, erected many years 


ago. 
or, Radcliffe was defiant for one moment only last week when 
challenging me “‘to name a single works constructed upon the 
rinciples for carrying out” his process. I have much pleasure in 
introducing to his notice the Ashton Vale Works as the exact 
thing, wanting only the crane weighing-machine, and at that place 
Radcliffe plates can be made for him within one hour’s notice. 

Mr. Radeliffe talks of the tout ble of his p Perhaps, 
after all, in this lie hid the special principles of the process, I 
almost fear that not only our old puddled bar process, but our 
forges have been patented at last. But, after all, Mr. Radcliffe did 
give us some information about the new process. It is important, 
though occupying less than two lines. First, the yield of iron is 
good: that is satisfactory. I would like to know if this refers to 
the unsheared plates or to the number of marketable plates, Next, 
the finish is excellent. That is satisfactory, and results solely from 
good pig iron and a good hammer lavishly applied. 

Mr. Kirkaldy’s tabulated results oblige me to admit that some 
superior plates have been made at Consett. Notwithstanding this, 
there are many plates made there in the same way which would not 
give such good results by from five to seven tons per square inch. 
No two puddlers work exactly alike, and there is uo known method 
of deciding the exact point when ‘‘ young” iron should be balled 
and brought out. There can be, therefore, no uniformity in 
composition. 

Although Mr. Radcliffe laughs at me, Iam not at all hurt. I 
have confessed I should like to know what he calls his product. Is 
it strong steel, mild steel, steely iron, iron—or something else? He 
knows, but wont tell! Instead, he smiles! Now I must say it is 
but cruel mocking to commiserate my ignorance, laugh at, though 
not find fault with my explanations, and, at the same time, 
ungenerously withhold the coveted information. 

I am not too dull to see that Mr. Radcliffe fully recognises the 
difficulty he is placed in here. To say his product is iron is to 
admit it is common puddled bar; tosay it is puddled steel is to get 
the plates condemned for bridges, &c., from want of uniformity, by 
allengineers; tosay that it is something —-t new, chemically 
considered, would indeed be a leap in the dark. I wish to suggest 
to him that possibly he does induce some new molecular arrange- 
ment; and if so, I would like to know it, if only in the shape of 
an ingenious theory. 

Most of your readers will have noticed the new aphorism dedu- 
cible from Mr. Radcliffe’s conduct upon this point. Here it is :— 
When you are upon the horns of a dilemma—smile gently/ Here 
is another “scrap” of information, which many of us may find 
useful to remember, 

The negative promise that we shall see Mr. Radcliffe in print no 
more grieves me much. If he had only first told us what material 
his plates are made of, my anxious soul would have been at rest. 
The process, if only a bubble novelty, hasn’t been absolutely 
devoid of iridescence, and I for one would gladly have contem- 
plated it from every point of view before it received the fatal 
prick. Is there no lieutenant at Consett who will venture a lance, 
and take up the cause so ingloriously deserted? 

In conclusion, how provoking to be assured of this crowning 
humiliation, that while Iam walking in acknowledged darkness 
and craving light, Mr, Radcliffe is gently smiling at my fate. 

Tnos. Morcans, 

Foundry and Wagon Works, Pontypool, May 11th, 1869, 








THERE are immense deposits of an oily clay called “turba” 
i efforts 





about thirty miles from are being made to 


utilise the oil, which is said to be very valuable, 








UTILISATION OF SEWAGE.—THE 
PROUESS. AT LEAMINGTON. 


(From our Correspondent). 

THE experiments which were made first at Tottenham and after- 
wards at Leicester and Leamington, by Messrs, Sillen and Wigner> 
with a view of trying A.B.C. process of treating sewage, 
have been already noticed, As the results were not considered 
satisfactory by Dr. Frankland, on the part of the Government, 
Messrs. Sillen and Wigner desired a larger area for experiment on 
which they could erect permanent works and test their process in 
a commercial and practical manner, free from the drawbacks 
which must always attend temporary expedients to test a large 
and ever-flowing quantity of liquid like the sewage of a large town. 
The peculiar circumstances of Leamington favoured their wishes ; 
the local board had a sequestration from the Court of Chancery 
hanging over their heads ; they had cleansed out their river from 
the outfall at the sewage works, to its confluence with the river 
Avon ; they had lengthened the subsiding canal used in the lime 
process to 850ft. without achieving any better results than they 
had before experienced ; they therefore gladly accepted the offer 
of the Native Guano Company, Limited, as represented by Messrs. 
Sillen and Wigner, to take their works and sewage for twelve 
months from the 25th of March last. Since that period the neces- 
sary alterations have been made in the works, and on Wednesday 
week the directors of the company made an official inspection of the 
machinery and process, in company with Mr. Urwick Jones, the 
chairman of the Leamington Board of Health, and several other 
members of corporate bodies. 

Those gentlemen who attended the ‘“‘Congress on the Sewage of 
Towns,” which was held in | eamington on the 25th and 26th of 
October, 1866, will probably recollect the longitudinal shed, 
with its sewage-worked water-wheel, which gave motion to a slug- 
gish hopper which distributed the powdered lime on the sewage in 
the conduit and subsiding banks beneath, whilst all around pools 
of thick filth were spread in artificial dams, to evaporate by the 
heat of the sun, or to run off by the aid of the rainfall to the 
neighbouring river or be absorbed by the subjacent earth. Here 
and there were heaps of cinders and town sweepings, which were 
partially used as absorbents and partly to facilitate the cartage of 
the residuum to the neighbouring farms, Now all is changed. 
Every particle of the old filth is removed, and its place supplied by 
beds of vegetables and borders of flowers. The buildings have 
been increased by an engine-house, laboratory, and shed for the 
new machinery. In this shed the first and Jast process of treating 
the sewage takes place. 

Messrs, Sillen and Wagner’s patent process, known as the 
**A.B.C.,” from the initials of the principal constituents of their . 
chemical compound used in precipitating the solid and fixing the 
gaseous particles of the sewage held in solution, differs considerably 
from the plan used at Stroud, and also from Mr. Dover's, Mr. 
Bird’s, and Mr. Bardwell’s plans, not only in the nature of the 


A.B.C 


; compound, but in the free use of steam power to facilitate the 


intermixture and incorporation of the precipitants with the fluid 
excreta, The united sewage of the parishes of Leamington Priors, 
Milverton, and Lillington, which form the town of Leamington, 


| flows by the side of the river Leam, beneath the viaduct of the 
I am almost 


London and North-Western Railway, near to which the sewage 
works are erected. At the mouth of the sewer where it enters the 
works a screen is fixed to stop the floating tin-ware, pottery, corks, 
and other débris of our civilisation. From this sewer branch-con- 
duits, fitted with sluice-gates, are conducted, to be used in case of 
an excessive flow of sewage during continuous storms. In ordinary 
times the sewage flows into a large circular tank in the machine 
shed, capable of holding 4000 gallons of sewage. It is estimated 
that the total sewage of Leamington will average from 800,000 to 
1,000,000 gallons per day, but at present not more than half that 
quantity has reached the works. On either side of the central 
tank there are two smaller tanks capable of holding 1300 gallons 
each. In the centre of each tank there is a vertical shaft, fitted 
with horizontal arms at regular distances, which has a circular 
motion given to it by bevel wheels attached to the underground 
shafting. The power is supplied by a 16-horse horizontal engine, 
which, with two drying cylinders, is alone visible above ground. 
The side tanks are used for mixing the animal charcoal, blood, and 
clay, which, with some other chemical ingredients, forms the patent 
A.B.C.compound. Only one of these tanks is used at a time, and as 
the compound is thrown intoa hopper, a small stream of sewage water 
washes it into the tank, where it is thoroughly mixed by the action 
of the agitators, and flows into the sewage tank in a regulated 
stream, according to the quantity of sewage to be treated. The 
action of the compound on the agitated sewage is singular. At 
first there rises to the top the soap contained in the sewage in 
snowy flakes. The water beneath is no longer black and turbid, 
but is grey in tone and full of flocculent particles, which quickly 
subside and leave the fluid comparatively clear. When thorough} 
mixed the sewage is treated with a small quantity of alum, whic 
removes the last trace of any disagreeable odour, and is permit 

to flow into the depositing tanks formerly used in the old lime 
process, Of these there are four at Leamington which can either 
be disconnected or united at will, and each of them is fitted with 
a brick weir to stop the flow of water and assist the process of pre- 
cipitation, which goes on so rapidly that five feet of solid matter 
was deposited in one of the tanks in the course of eight or nine 
days, There are cross brick conduits attached to each tank, each 
of which acts as a subsiding canal until the effluent water flows 
into the open canal by the side of the river outfall in a compara- 
tively clear state. Indeed, so clear is it, that it almost puts to shame 
the * high-complexioned Leam” into which it flows. Unfortunately 
there is no reliable analysis of the effluent water at Leamington 
yet obtainable, but as far as observation gocs there is none of that 
secondary fermentation going on in the river which was so bitterly 
complained of during the time when the lime process was in opera- 
tion, The mean of the analyses of fifty samples of A.B.C. purified 
water and of the lime-purified sewage at the preliminary experi- 
ments gave the following results :— 

Grains per Imperial Gallon. A.B.C. Process, Lime Process, 
Total solid matter,, .. +2 + o¢ FOIA we 2s oe os 69°46 
Organic matter «2 «2 op 00 co 7°96 oc cc 08 «0 
Mineral matter ,. .. oc cc co 63°88 we we oo of 
AEATORTS 05 ce ce oe os pe BOF ce cc oo oo SER 
Chloride of sodium... .. o. oo 12°48 4. oe oe oo 12°63 
Nitrogen as nitrites .. .. .- o a dy ce. €6 “09 
Oxygen absorbed from permanganate 1°121 .. .. «2 «- 1°884 

The system of depositing tanks now in use will afford better 
results, 

The treatment of the thick residuum forms the speciality of the 
process, which the Native Guano Company hope to make pro- 
fitable, The depositing tanks are connected with the hose of a 
centrifugal pump, which forces the ‘thick and slab” mud along a 
pipe into the centrifugal drying cylinders, of which there are two, 
having a velocity of 1800 revolutions a minute. Here the diffi-' 
culties of treating sewage make themselves felt. Notwithstanding 
the outward screens, the pulping action of the agitators in the 
mixing tank, and the light nature of the material, which causes 
a large quantity to flow off with the supernatant water, the pre- 
sence of the small particles of paper which remain, retard the 
action of the drying machines from their tendency to form a felt 
round the perforated cylinder, impervious to water. When dry 
the deposit is treated with acid and becomes the native gtano of 

ce, d d has already sprung up for it, and £3 10s. a 
ton is freely paid for it, nearly double the estimated value set on 
it by Dr. Frankland. The works at Leamington, it is estimated, 
will produce five tons of this portable manure each day. The 
crops in the neighbourhood of the works are manured with it and 
are in a fine, healthy condition. 
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RAILWAY MATTERS. 

No broad gauge trains are now being worked on the Metropolitan 
Railway. 

Durinc the late extraordinary freshet an American emigrant 
train was delayed thirty hours on the road, and two infants died 
from exposure and want of food. 

THE Orel-Witepsk Railway was opened for traffit at the end of 
October last, and extended 330 miles into the interior of the 
empire. On the final organisation of this line a very considerable 
increase of traffic will accrue to the Dunaburg and Witepsk Rail- 
way, and other lines are in course of progress which cannot fail to 
have a material bearing on the prosperity of the company. Recent 
advices from Russia state that the railway is in perfect order and 
repair. 

Ata meeting of parties tuterested in the Erie Railway Com- 
pan , held in the city on Saturday, communications were received 
trom the following among others, expressing willingness to co- 
oats in obtaining united action on the part of the European 
shareholders :—Messrs. William Brown, Lichfield; C. Borthwick, 
Austinfriars; Thomas Thomasson, Bolton; Mr. H. J. Trotter, 
Bishop Auckland; J. 8. Stitt, Liverpool; Hi Rawson, Man- 
chester; A. G. Dallas, Beaufort-gardens, London; and James 
Watson, St. Vincent-place, Glasgow. The immediate object of 
this movement will to obtain some reliable information 
respecting the company’s affairs and a voice in the management 
commenstrate with the very large interest now held in England 
and on the Continent. Persons willing to assist are to send their 
names to Mr. J. Denman, 5, Austinfriars. ¥ 

On Saturday morning a goods train on the Glasgow and South- 
Western Railway was being shunted at the Gretna-green station 
to allow an express train from Carlisle to pass, when the express 
suddenly came up and dashed into the goods train, breaking five 
or six of the goods wagons, and overturning a gunpowder van. 
The engine and tender of the express train went down an embank- 
ment ten or twelve feet high, the driver was thrown over a hedge 
into a field at the bottom of the embankment slope, and his fireman 
was found buried in the coals of his overturned tender, but fortu- 
nately neither of them was much hurt; the telegraph wires were 
broken down by the falling engine, and two passenger carriages 
were thrown off the line. None of the passengers sustained any 
injury beyond a severe shaking. They owed their escape, it is 
stated, to the breaking of the coupling links of the tender when the 
engine and tender were thrown down the embankment. Next to 
the guards’ van was an empty passenger van, which was overturned ; 
and next to that was a saloon carriage in which a gentleman’s 
family were travelling north. This was also upset upon the line, 
but none of its occupants were hurt. It is asserted that all the 
necessary signals were up when the goods train was being shunted, 
and that the slippery state of the rails in consequence of the rain 
prevented the driver of the express from bringing his train to a 
standstill in time to avoid the collision. 


The Great Indian Peninsula Company's officers in India continue 
to bestow their earnest attention on effecting the completion of 
through railway communication with Calcutta and Madras at the 
earliest date possible. Altered arrangements were adopted, with 
the sanction of Government, during November last on the north- 
east line, for carrying on the works of the several sections from 
the end of the open line at Beerh to Jubbulpoor, which enabled 
Mr. Brereton, the company’s engineer, in a recent report, to express 
his conviction that all the mass of work in hand would be success- 
fully completed by May, 1870. The directors have every reason to 
expect that under Mr. Le Mesurier’s able superintendence satisfac- 
tory progress will be made with the continuation of the line from 
Sholapoor to the junction at Raichoor with the Madras Railway. 
The second or double Jine from Callian to Kurjut (twenty-nine 
miles) has been opened for traffic, the old line being temporarily 
closed for the purpose of renewing sleepers, worn out rails, and 
ballast. The works of reconstruction generally upon open lines 
are being pushed forward, and good progress has been made with 
them. The doubling of the line between Egutpoora and Kujgaum, 
a length of 130 miles, was completed on the 10th of January last, 
and opened for traffic. It is expected that a further portion of 
twenty-five miles to Myjee will be ready about the present time, 
and the works on the remaining thirty-five and a-quarter miles to 
Bhosawul are being actively carried on, The number of miles 
worked over in the past half-year was 874} miles against 852 in the 
same half of 1867. 

A COLLISION, which has proved fatal, occurred on Sunday morn- 
ing on the North-Eastern Railway, near Thirsk. ‘The Scotch express 
train to London passes near the town of Thirsk about 3.40 a.m., 
and shortly before that hour a heavy luggage train had been put 
on the siding on the east of the railway, there to wait until the 
express had passed. The express travelled at the rate of more 
than 40 miles an hour, and, instead of keeping on the main line, it 
ran on to the siding and with fearful violence into the luggage 
train, breaking into fragments the last three trucks. The engine 
of the passenger train embedded itself in the adjoining embank- 
ment, overturning and smashing several of the carriages, and also 
the guards’ vans attached to the train. It is supposed that the 
collision occurred from the points on the siding not having been 
closed, and thus causing the express to leave the main line. Six 
of the passengers were injured, three of them very seriously—viz., 
Mr. Ejisten, a banker’s clerk from Glasgow, and Mr. Nemo and 
his son, the former a guard in the company’s service. The son was 
jammed between two carriages, and liad to be sawn out. His 
thigh and arm were broken, and his father had one of his legs 
broken. The stoker and driver of the express were also rather 
severely hurt. One of Mr. Eisten’s legs was fearfully lacerated, 
the flesh being completely torn off. Those who were the most in- 
jured were taken to the Railway Tavern, close by, but Mr, Eisten, 
at his own desire, was afterwards conveyed to York. On his 
arrival in that city he was taken to the North-Eastern Hotel, and 
attended by two surgeons, but he succumbed to the shock he had 
sustained, and died on Monday afternoon. The other sufferers are 
stated to be doing well. 


THE two magnificent saloons which have been specially 
constructed by the directors of the London and North- 


Western Railway for the use of the Queen while travelling 
to and from Scotland, were dispatched from Kensington, 
under the supervision of Mr. W. Cawkwell, general manager, 
to Windsor, for the royal inspection, prior to being used 
for the Queen’s trip to Balmoral. These beautifully con- 
structed vehicles comprise a day and night saloon. Each 
carriage is 30ft. long, 8ft. wide, and about 7ft. high. A short 
gangway of 18in., protected by an india-rubber covering, connects 
the two, and when so linked they form a suite of rooms 60ft. in 
length. The saloons were built at Wolverton, under the superin- 
tendence of Mr. Bore, of the carriage department of the North- 
Western line, and are admirably arranged and furnished, The 
leading carriage is the day saloon. This is lined in the sides with 
rich blue moire antique silk; the couches, chairs, and table, which 
are of finely carved satinwood inlaid with tulipwood, being 
covered with similar material. The ceiling is of white moire 
antique silk, At the end nearest the engine is a compartment for 
the Queen’s personal male attendants, who can be called by means 
of bells from her Majesty’s room. At the back of the day saloon 
is that which will be used by her Majesty at night time. The 
space between the two carriages is only about eighteen inches, 
and by crossing this her Majesty will be able to enter her sleeping 
apartment. This is furnished with two neat small brass bedsteads 
—one for the Queen and the other for the Princess Louise, who 
usually travels in the royal saloon. As only a half of the carriage 
is taken up by the Queen’s bedroom, the other portion has been 
fitted with drab-coloured couches and fittings of maple wood for 
her Majesty’s lady attendants. In addition to the usual fittings, 
her Majesty’s saloons have been provided with Mr. Martin’s 
system of electrical communication between passengers and guards. 








NOTES AND MEMORANDA. 


We learn from the Scientific American that glue has recentl 
been introduced to the trade in the form of a tough jelly, and 
obtained simply by heating bones with water under steam pressure. 
The merit of this form of glue consists in its very low price adapt- 
ing it to many branches of manufacture. Although there is more 
water in this glue than in the ordi form, it is yet much more 
readily brought into a uniform solution. 

An enumeration and classification of the stars in thé northern 
hemisphere contained in the Bonn catalogue has been brought 
under the notice of the Academy of Vienna by Herr von Littrow. 
This work has been prepared under his direction in the Observatory 
of the Vienna University. According to this enumeration, the 
total number of stars in the northern hemisphere of the first to 
the sixth magnitude may be taken as exceeding 2,000,000,000. 

In a recently published report on the Edinburgh Observatory it 
is stated by Professor Piazzi Smyth that in trying some mechanical 
means of ventilation for carrying off from the ag of aroom the 
effluvia of gaslights, there were obtained by the constant burning 
of one gaslight for a week, fivepounds of water so acid as at once 
to redden litmus paper—a result comp'etely ining, it is con- 
sidered, the circumstance of the corroding falling off of the 
covers of books in the Observatory. 


Tue custom of chaining books to desks in churches ig said to 
have originated from an act of Convocation in 1562, ordering that 
Nowell’s Catechism, the Articles, and Bishop Jewell’s Avolesy 
should be taught in universities and cathedral churches. But the 
custom has been traced back as far as Sir Thomas Lyttleton, who 
by his will, dated 1481, ordered some of his works to be chained 
in different churches. St. Bernard, in 1153, in one of his sermons, 
actually alludes to some such custom. 

M. LE VERRIER haspresented the French Academy with an account 
of a series of meteorological observations made at three stations 
on the Isthmus of Suez during two years, from which there 
already seemed to result the very interesting fact that the intro- 
duction of the waters of the Mediterranean into the lakes has had 
the effect of modifying the climate by causing the occurrence in 
places reputed for their dryness an atmospheric moistness hitherto 
unknown there, and even fogs comparable in intensity to those of 
Paris, if not of London. 

IN a communication from M. Morin to the French Academy 
“On the Controverted Question of the Inconvenience of using 
Iron Stoves in Warming Apartments,” it was stated that the 
writer had established, both by direct analysis of the air and by 
the analysis of the blood of animals introduced into an atmo- 
sphere heated in this way, that a notable quantity of carbonic 
oxide is produced by heating the stoves to redness. Hence such 
stoves ought to-be lined with brick or fire-clay so as to prevent the 
metal getting red hot. 

The Scientific American says, “‘It has recently been found that 
what is called charged silk is very liable to spontaneous combus- 
tion. This article, some of our readers are aware, consists of silk 
which, after having been exposed to the operations of bleaching, 
cleansing, &c., and losing considerable weight, is brought back to 
its original condition by the addition of certain astringents, such as 
eatechu, gall nuts, and various salts, especially the sulphate of iron, 
by which means an increase in weight from one to two or three 
hundred per cent. is sometimes effected. When dried, at about 
212 deg. or 225 deg., this silk has been known to take fire sponta- 
neously as soon as the air had access toit. The result appeared due 
to the rapid absorption of moisture and attendant oxidation. 


Mexico is extremely rich in gold and silver. The total product 
of her mines since the conquest by Cortez has been estimated as 
high as 3,000,000,000 dols., or £600,000,000. The ancient Mexicans 
worked veins of silver, tin, and copper, but were ignorant of iron. 
They cast vessels of gold and silver, which were afterwards very 
delicately carved and chased. Few modern improvements have 
been made beyond the introduction of steam engines for pumping. 
The yield of silver is now larger than that of the United States, 
but that of gold comparatively insignificant. The export is gene- 
rally shipped direct to England. Excellent iron is produced in 
several of the states, and at Guanaguato is the richest and most 
extensively worked copper vein in the world. 


AN interesting paper has been read before the Yorkshire Philo- 
sophical Society by the Rev. J. Kenrick, from which we abstract 
the following :— ‘‘ English visitors to Paris, and even native 
Parisians, may have wondered why a hackney coach was called a 
jiacre. Fiaker was an Irish saint of the 7th century, whose shrine 
was one of the most celebrated in France, to whose intercession 
Anne of Austria believed herself indebted, not only for the 
recovery of Louis XIII. from a dangerous illness, but for the birth 
of Louis XIV. She performed her pilgrimage on foot, but as the 
shrine was at an inconvenient distance for the Parisians, convey- 
ances were set up to take them there, which, either from their 
destination, or because they started from a hostel of which his head 
was the sign, obtained the designation of fiacre.” 


W. R. Hutton, of Glasgow, has recently determined the degree 
of heat at which the vapours of a number of liquids catch fire from 
a burning candle, when it approached to the surface of the fluid 
at a distance of 1*5in. or OSin. The results of these experiments 
are recorded in the subjoined table :— 


} | Inflaming point in degrees 
| of Fah. 








| Specific | a : 
weight. | Ata distance of | Ata distance 

} ‘Sin. | of O°Sin 

Deg. Deg. Deg. 
Sulphuric ether .. se «2 oe» 0-747 Below 53 _ 
Bisulphide of carbon .. .. 1270 ~ 53 — 
Petroleum benzine es 80 ee 0-706 a 53 -- 
Benzole from coal tar, 90 per cent. 0861 ” 74 71 
Crude paraffin of]... .. .e os 0°849 ee 74 72 
Crude naphtha oe s te ° 0884 - 78 74 
ee. 6c. 40 we 06 60 © 0-940 a _ 85 
Wood naphtha oe 66 e6 9°840 9 87°8 8 

Crude paraffin oi] .. .. ss os 0-891 ea 89 84°2 
Crude naphtha ee 00 8s oe 0°881 a 9 86 
Dutch gin 2c oe oe oe oo | 0990 an — 90 

WM os 66 66 ce 60 0827 * 96°38 8i-2 
Illuminating naphtha .. .. . 0859 ‘ 100 91 
| "Pr remot 0-817 » 104 73 
Whisky, 15 overproof .. .. .. O93 » 109 83 

» _lloverproof.. .. ..| 0905 » 110 84-2 
DUE 6c. de dc 66 co cc | OOM ~« oe 110 
Light oil from coal tar ee -| O92 as 119 109 

Spirit from resin .. .. .. «.| 0°922 » 122 105-8 
Turpentine .. os «ce e+ cs 0875 » we 119 
Chey WEN 2s 66 66 60 00 0-993 » = 130 
Pett Wint.. 2c cc cc 6o co | 3008 pad — 130 
Refined paraffinoil .. .. «| 0809 i fn 123 
” » a 60 o +6 | 0-814 » 1382 127 

nt “so Gb 66 60 <6 0-850 = wo 1292 
Oil from resin oe 20 ce ee 0°987 Above 212 — 
Heavy tarell.. oc .. cf of 0-950 —_— | - 








Firty or sixty years back a workman made 2000 leaves of gold 
from 18 dwts. or 19 dwts. of gold; now, by better skin and skill, 
he is enabled to produce the same number from 14 dwts. or 
15 dwts., showing a considerable reduction in the cost of produce, 
and, as may be expected, a deterioration in the quality of the 
article. One grain of gold beaten between skin can be extended 
to some 75 square inches of surface, the thickness of which will 
be 1-367650th part of an inch. These figures represent what 
may be done. What is done for the purpose of trade is somewhat 
less, namely, 564 square inches per grain, 1-1 h of an inch in 
thickness. To give an idea of its thinness, it would take 120 to 
make the thickness of common printing paper, 367,650 sheets of 
which would make a column as high as the Monument. 


MISCELLANEA, 


By filling india-rubber when in a fluid state with bubbles of gas 
and allowing it to harden, an artificial sponge is made. 


Messrs. Davis and Sorgen, of Fenchurch-street, have a diamond 
of 474 carats in their possession, recently found at the Cape. 


THE battle of the law courts sites waxes more fierce. The 
Chancellor of the Exchequer is firm in his economical schemes on 
the Thames Embankment, and Sir Roundell Palmer announces a 
determined fight for the Carey-street site. 

THE passages of the Somersetshire, which has just arrived from 
Melbourne, were sixty days out and sixty days home. She was 
eoated for the first time with Meesrs. Lamont and M‘Innes’s 
compositions, and the results were awaited with some intcrest. 

Dvurine a late extraordinary freshet in the Hudson the water 
in the State dam opposite Troy rose 21{t. above high-water mark, 
and by its enormous re carried away 200ft. of the top of the 
dam. This injury will seriously affect navigation on the Chani- 
plain Lake. 

Tus ancient abbey of Ivry-la-Bataille, France, has just been 
reduced to ashes. The large tower, which was built more than ten 
centuries ago, was occupied by three factories belunging to M. 
Martel, jun., M. Luce, and M. Thibouville, for works in ivory, lace- 
making, and the construction of musical instruments. 

THE project for establishing a large aquarium at Brighton is 
taking shspe. The old company, which proposed to start with a 
éapital of £10,000, has been broken up, and a new company, which 

poses to raise £40,000 as a beginning, has been formed. A bill 
carry out the work is now before the House of Commons. 

Tue value of the steam engines exported in t! 
months of this year was £294,478, as compared w £290,79 
the corresponding quarter of 1868, and £397,833 in the corres; 
ing quarter of 1867. The demand for our steam engin 
India has considerably fallen off, probably because fewer loco- 
motives are now required to be sent out for the great Indian 
railway lines. 











In consequence of the many complaints which have been made 
of the annoyance and obstruction caused by persons driving veloci- 
pedes on the pavement, a general order has been issued to the 
metropolitan police calling attention to the 5 and 6 William IV., 
cap, 50, sec. 72, which makes it unlawful to drive a carriage of any 
description on any footpath or causeway. 


THE nutmeg tree, it is reported, is found growing in the Sierr 
Nevada range in California. Some years ago nutmegs equal in 
strength and flavour to those of the East Indies were plucked on 


the head waters of the Feather River, Placer county. The tree 
resembles certain species of pine. In the early times of California 
nutmegs were gathered in Placer county, and sold in small quan- 
tities. 

AGRICULTURAL gatherings in France ¢ mmon as 
they are on this side of the Channel. ust week witnesse: 
great meeting near the old cathedral town of Chartres, where a 
most important trial of ploughs came off. Upwards of fifty com- 
petitors appeared upon the field. The first prize, a gold medal and 
200f., was carried off by a man sent from England by Messrs. 
Howard, of Bedford. 

THE colossal figure of the late Mr. Kichard Oastler (wrapped in 
canvas), the successful advocate of the “‘Ten Hours Bill,” as well 
as the lesser figures—a factory boy and a factory girl—which con- 
stitute the memorial group, were on Monday afternoon placed 
upon their lofty pedestal of granite in the open space in front of 
the Midland Station at Bradford, and will be formally uncovered by 
the Earl of =haftesbury on Saturday next. 

Tue shipbuilding yards on the Clyde are at present moderately 
busy, though, here and there, there is a falling off of the normal 
activity. During the month of April, however, if the condition of 
the shipbuilding trade is to be gauged by the number of launches, 
the various yards on the river must have been unusually busy, as 
the number of vessels launched was more than double the number 
launched in the corresponding months of the two previou 
Last month twenty-one vessels of 19,000 tons were launched, while 
during the same month in 1868 and 1867 the number of vessels and 
amount of tonnage launched were respectively sixteen and 6700 
tons, and cighteen and 9300 tons, 

Aw English inventor has built some h« 
at New Hampton, U.S. The houses, says the Scientific A mei 
are of a cheap order, designed for labourers. He compresses st 
into slabs, soaks them in a solution of flint to render them fire- 
proof, coats the two sides with a kind of cement or concrete, and 
of these slabs the cottages are built. By ingenious contrivan 
the quantity of joiners’ work is much reduced, and the chimney 
so constructed as to secure warmth with the smallest consumption 
of fuel, and at the same time to heat a drying-closet. The cost of 
a single cottage of this description, combining ‘‘all the require- 
ments of health, decency, and comfort,” is £25 


















uses on a novel principle 














M. DubruNFAUT considers that all soluble 
or amorphous, acquire in their solutions a mol 
from that v , 





hich belongs to them in a solid 
the following pheno f a 

sugar be precipitated from its solut 
alcohol, one of the following alternatives will 
the sugar will momentarily remain dissolved ix 
but not real supersaturation, or it will be pr 
of viscous clots resembling those produced unde: 

stances by gum, dextrine, Xc. Examined through the microscope 
these clots present a globular texture, which, nevertheless, are in 
the end trausformed into well-defined crystals. 


ion by me 





THE Glasgow Association of Engineers held its closing meeting 
for the season last week, when Mr. John Page, C.E., presided, anc 
in a brief speech congratulated the members on the present state 
of the Association, the increase of membership during the y« 
the invariably good papers read by the members, the 

, 


thoroughly practical nature of the discussions entered into, { 
concluded by thanking the Association for t nsideration he had 
received while occupying the chair. The following 

were elected office-bearers for the ensu , viz 

Mr. Wm. Geo. Bowser; Vice-Presidents, John P 

and J. A. Crain; Honorary Secretary rer 





or , Messrs. 
ler, Neilson, Dixon, and 
warm thanks to Mr, Page, 


e; Counci! 





Sutherland; Librarian, Mr. Davix 
Lindsay, Thomson, Reynolds, Smit 
Campbell. The meeting closed wit 
THE current number of the Proceedings of the Royal Artillery 
Institution contains, says the Pal! JMMa/l Gacette, an interest- 
ing account of a trial lately at Woolwich of the Chassepot 
rifle in comparison with the Henry-Martini. As regards 
accuracy, it appears that the Chassepot was greatly inferior 
to the English arm. The worst target made with the 
Henry-Martini at 500 yards at 1°62 feet, the best with the Chasse- 
was 2°38 feet. The best target with the Henry-Martini showed 
a still higher degree of accuracy, viz., 0°96 feet. The trajectory of 
the Henri-Martini was flatter than that of the Chassepot, viz., 8 ft. 
2 in. against 10 ft. In simplicity of manipulation the English rifle 
was superior, and it is far less fatiguing to use. In firing for 
rapidity the Chassepot gave twenty rounds in Imin. 42sec., the 
Henri-Martini twenty rounds in 48sec. or more tha 
rapidity. The Chassepot am tion is hter than that of the 
farti nee mainly of the bullet of th 


€ 
rainst 480 grains. The lightness 










of the Chassepot ammunition appears to be the onl 
favour; and against this may be set the following advantages on 
the side of the English rifle:—Increased strength and safety of 
ammunition, greater accuracy, longer range, flatter trajectory, 
higher penetrative power, greater safety, strength, and simplicity 
of construction, and increased rapidity of fire. 
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Tus mill, patented by Mr. E. Evans, of Bryn Alleyn, se h- 
shire, contains three pair of stones situated vertically. The 
stone is capable of rotation, while the other two, between which the 
rotating one works are fix fixed, that is, have no rotary motion; a 
double mill is thereby formed. The rotating stone is driven by 
means of apulley onits periphery, 
around which a band passes, the 
band taking motion from any 
prime mover. Theouter or fixed 
stones are hung or mounted in 
universal joints or gimbals, the 
bearings of which are made 
capable 8 of sliding longitudinally 
on the frame of the mill . Weights 
are suspended from the lower 
sides of the stones for balancing 
their grinding surfaces in a ver- 
tical position. The rotating stone 
is adjusted between the outer 
ones, and is mounted upon a 
horizontal shaft which passes 
through the eyes of the fixed 
outer stones, the said shaft 
turning in bearings. On the 
shaft of the rotating stone, and 
situated partly within and be- 
yond the eyes of the outer stones 
are two worms, which worms 
work in casings which receive the 
grain from the hoppers. 

Fig. 1 represents in side eleva- 
tion a double mill thus con- 
structed; Fig. 2 is an end elevation; Fig. 3 is a side elevation of 
the middle stone or runner and parts connected with it detached 
from the mill; and Fig. 4 is a front view of one of the outer and 
fixed stones detached from the mill. 

ais the rotating stone or runner situated and working between 
the outer or fixed stones b, 6. ach of the grinding surfaces of the 
fixed stones b, b, has its furrows and in the 
manner shown in Fig. 4, that is, one-half of its furrows are 


FiC.3. 


EVANS’ PATENT MILL. 


HOG, 





draughted at different angles from the other awe. 5 for the B30 of the outer stones b. 
and ig | from the shaft a* for the purpose of dressing the stonea, The 
4 « dotted circle marked c is | outer stones 6, b are adjusted and the grinding regulated 


of accelerating the discharge on the ascending half. 
it on the descending half. In Fi 





The worms a‘, a‘ are capable of removal 


by means 


placed eccentrically to the axis of the stone tangential lines, from | of a pair of screws h, h for each stone, one screw on either side of 
which circles are struck to form the backs of the “ master”! the mill, the screws ‘passing through the movable bearings f carry- 





furrows of the stone. The fixed outer stones b are hung or 
mounted on the gimbals ¢, by the set pias e*, the pivots or centres 
of the gimbals being carried 7 the movable bearings J, f on either 
side the frame of the mill, the said s being capable of 
sliding longitudinally on the bed g of the mill. * The rotating stone 
or runner is mounted on the horizontal shaft a? working in bearings 
a® (see Fig. 2) on the frame of the mill. On this shaft are worms 
a‘, a‘ which pass through and partly work in the eyes b? (see Fig. 4) 


ing the gimbals ¢; the screws h 
work in h?, Each pair of screws is 
worked by an end shaft and hand 
wheel, worms on the end shaft i, 
taking into worm wheels m on 
the outer ends of the said screws 
Each pair of screws is 
thus simultaneously worked. The 
wheat, grain, or other matter to 
be ground is conveyed by the 
pipes n, n i= ers to the 
revolving fi i p, from 
whence it ads the casings g, 
through w on the rotation of 
the runner a the is pro- 
— to the stones bythe worms 
The feed disc p is carried 
by the shaft r, which is driven 
the bevel wheels s. The shaft 
the lower bevel wheel s 
condos motion by a band ¢ os 
the shaft a? of the runner a 
(see Fig. 2). On the runner a 
are wings or scoops u which pro- 
ject beyond the —- of the 
- =_— d. Around the stones 
cases v which receive the 
| ground matter from the stones, Foy said ground matter being con- 
veyed by the scoops u to apertures in the said cases. On the said 
cases are exit spouts w h which the ground matter passes, 
and the hot air is conveyed from the cases by the pipes 2. 
On the pulley d of the runner a are flanges y for preventing 
dust coming in contact with the belt which drives the runner a. 
| Fans are also fixed to the outside flanges y for preventing 
' dust. 





— 





THE GREAT INDUCTION COIL AT THE 
POLYTECHNIC. 


A very few weeks ago we described the great induction coil 
now in use at the Royal Polytechnic Institution, Last week 
Professor Pepper, in the course of a lecture upon it, —. 
some of its powers. Sufficient bat; power was applied 
cause it to give a spark about a foot long; the spark was thiok 
and bright, with soft, lambent 
edges, and it made little noise 
in passing between the te 
Because of the length of wire, 
and the amount of residual mag- 
netism, and because the contact 
pieces were rapidly burnt away, 
the ordinary automatic commu- 
tator for making and breaking 
the circuit was found to be use- 
less. In its place a vessel con- 
taining mercury and spirits of 
wine has been substituted. Con- 
tact is made by pressing a piece 
of platinum into the mercury 
hand, and when the pressure is f 
~— a spring lifts up the 

rod carrying the a, and 
the circuit is broken. The coil 
is thus worked by hand. Four 
ks from the coil will highly 
pone a battery of Leyden jars, 

resenting about forty square 
Foot of surface, 

The mode of construction of 
this coil, which was made by Mr. 

Apps, of the Strand, may be more 
clearly explained by the aid of 
the accompanying engraving, 
where the instrument is shown 
both in section and elevation. 
The coil is 9ft. 10in. long and 
2ft. in diameter. The cen 
core is'a great bundle of v 
soft iron wires, 5ft. long, eac 
diameter. 








wire “0625in, in ‘The 
primary wire is in reality a strand 
of three wires, this plan bein 


more convenient than the use o! 
a single thicker wire. If neces- 


ome, the separate wires in the y 
triple strand can be used inde- 
Lar wef but no necessity has 
been found for their separate use. This primary wire 
seal tate tear amet, eg See a mp ge ing attached 
to two terminal : making eight rods in all, and the whole of 
which are shown in the engraving projecting from one end of the 
coil. The ends of the four strands may thus be together, 
pr Pagel dicen, Mngt be Pray focus aden them in succes- 
» OF ma that the current will split itself, 


and pass "al bar cade oh at once, The primary copper | 


| 





| strand weighs 145 Ib., the diameter of each wire is 0925in., and 


the resistance of the full length of the primary strand in 2261400 
British Association units. Each wire in the strands is insulated 
with cotton and shellac varnish, and each strand is wound once 
from the left-hand end of the core to the opposite end, and 
once pe es in the spiral fashion of ordinary coils. 

The wire is wound in six primary reel-like divisions, 
which can an te slipped off the coil, and each reel is again subdivided 


of ebonite placed at short distances from end to end of the coil. 
The whole of this coil measures 50in. from end to end. 

The rs ae go of sheets of — 4 be ag 
paper, and is divi into six parts, eac part containing 
superficial feet of tinfvil. In some early experiments with the 
coil Professor Pepper found, to his surprise, that, by reducing 
within certain limits the size of the condenser, he obtained a 
longer spark from the terminals of the secondary wire. Appa- 
rently, however, this brought 
more upon the coil itself, 





shanna art 


for it caused the insulation of 
one part to break down; but the 
fault was quickly put right. 

The cylinders surrounding the 
core, coils, and strands are of 
ebonite, and are the largest ever 

constructed at the Silvertown 
Works. Altogether, the ebonite 

in the coil weighs 477 lb. The 

cbonite tube between the secon- 

dary and prim coils is jin. 
thick and 8ft. long. 

The hammer contact 








PcALE FOR SEGTION OF COIL 


me ttle 





into — a ity so that, in the event of a fault occurring, it 
parts, t, “4 


can quic and put without unwinding th 
wads engh of woe = Te seondary ie i is 150 miles long, and 
its average is ‘0l5in. The wire is not of the same size 
throughout, being thinnest in the centre of the coil and ually 
in thickness towards the ends The whole of 
wire W 606 Ib., and a resistance of 33,560 Asso- 


ciation units. It hing 


breaker was at first tried, but 


— a though |it worked well with low 


power, it was of little use 
when the power was increased, 
i because the burning of the 
; contact points. A Ruhmkorff 
= break with an m of plati- 
num and mercury below Ms 
— above, and e dippi 
con jiece, was née: $ Fa 
onsen better than the other, 
but the contact piece burnt 
rapidly away, and sometimes the 
alcohol was forcibly ejected. 
Professor Pepper, therefore, 
ed a contact breaker to 54 
by hand, and it is shown 
ae accompanying engraving. 
ed Denk Soar 
cov. glass vesse’ ly 
withan am pee kine a = 
mercury, and pa 
alcohol. A parla vey pm 
ing a thick piece of platinum 
at its end, di wee De 
every time the rod ~ | 
the band, and, dieetiy the Bam | 
ain by iral E i mae the sed one sored 
as ae very e is thus mov 
® brilliant os k flashes between the terminals of the secondary 
be noticed that one of these insulated terminals is 


the electricity more choice of 


terminals, and thus causes 
ny =] eee ee Tetiiction the coll tx worked 
with a forty-cell ’s battery of large size, 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER. 
pan 


PARIS.—MM, Xavier and Borveav, Rue de la Banque. 
BERLIN. —Messrs. A. ASHER and Co,, 11, Unter den Linden. 


M. Wotrr, Bookseller. , 
ndustrial,” Preciados 49 y 51. 


: PUBLISHER'S NOTICE. 

There is reason to believe that the weekly sale of THE 
Eneinger is actually more than double that of the re- 
maining engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence, 








*,* With this week's number of THE ENGINEER will be issued, asa 
—— No, XIX. of our Portfolio of Working Drawings. 
Each number as issued by the Publisher will contain the Supple- 
ment, and subscribers are requested to notify the fact at our office 
should they not receive it. 


*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST KEACH US BY SIX O’OLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 








TO CORRESPONDENTS. 

*," We cannot undertake to return drawings or manuscripts, and 
must therefore request our to ies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of the 
writer, nct necessarily for publication, but as a prouf of good 
faith, . No notice whatever will be taken of anonymous communi- 
cations. 

Mr. Satmon.—A letter lies at our office for you. 

W. O.—The Royal Agricultural Show will be held at Manchester. 

R. H. (Wicker Ironworks).—Messrs. Carrett, Marshall, and Co., Leeds, or 
Turner of Ipswich, 

L. W.—The patent is the Fin agp! of Mr. F. Walton, Old Hail, Wolver- 
hampton, and Messrs. Baldwin, of Stourport. 

J.C.—You will gain nothing by the arrangement ; the air merely stores up 
and returns the work done by the foot. It acts the part of a fly-wheel. 

M. M. B. (Shamrock-street).— There is norule. The larger you make it the 
better. A single-acting pump will want a larger air vessel than one which 
is double-ncting. 

E. G. F —There is not any work on liquid fuel in existence as yet, but you 
will find several articles and papers on the subject in Tue EnGIneeR. 
Use a small Field boiler. 

T. M. (Victoria-street, Belfast).— Your design is neither better nor worse than 
a great many others. No bridge will ever be erected across the Channel 
with piers but a quarter of a mile apart: 

L. W. R.—Fans are absolutely useless for your purpose, but you can perhaps 
obtain the vacuum you want by the aid of a steam jet, acting on the injector 
principle. If you wish for further information we will give you the name 
of an engineer who will carry out the work for you. 

RAaMBLER.— We are not aware of the existence of any such map. You will 
find an article descriptive of the Pacific Railway in our impression for 
February 5th, 1869. The line will be as safe, in ali probability, as the 
passage round the Horn. After ali this is not a much. 

Inquiner.—We are not aware that there is any work in existence that will 
supply you with the information you require. A very good treatise on the 
compound engine was published by Mr. P. R. Hodge years ago, but it is 
out of print. Your mode of calculating may or may not be correct, accord- 
ing to the way steam is passed from one cylinder to the other. Let I repre- 
sent the stroke of the smaller cylinder, d the diameter of its piston, i the 
stroke of the larger go. D its —* and P the initial pressure of the 

ad i 
steam. Then TD? X hyp. log. ag 
tons. Once you are in possession of this, you can have no further trouble 

The pistons ought each to do about the same amount of work. 


== mean pressure between the pis- 


WIRE-COVERING MACHINERY. 
(To the Editor of The Engineer.) 
S1z,— Would any of your correspondents inform me where a machine can be 
procured for covering wire with hemp or cotton yarn for experimental pur- 
c.D.T. 





poses? 
May lith, 1869. 
BEETROOT SUGAR.—STEARINE CANDLES. 
(To the Editor of The Engineer.) 

S1z,—Will any correspondent be kind enough to inform me what is the best 
book on the preparation of beetroot sugar, and who is, in England or France, 
the maker of the best machines for stearine candle manufactories ? 

Rotterdam, May 11th, 1869. J.B. 

CHAUDRON 8S SHAFT-SINKING APPARATUS. 
(To the Editor of The Engineer.) 

S1n,—Will you oblige by correcting a mistake in the introduction to the 

article which appeared in your last number about Chaudron’s patent shaft- 





awarded “‘ a Grand Prix "—the only one awarded to the whole kingdom of 


Belgium. The ‘‘Grand Prix ” was the highest distinction to be obtained in | 


Paris, and the number of them was much more limited than that of the gold 
Hengy Simon, 





Manchester, May 11th, 1869. 
MORE PUMPING ENGINES, 
(To the Editor of The Engineer.) 

S1n,—Would any correspondent be kind enou,h to enlighten me on the 
following :- Having a 12in. double force-pump and column on a slope of 1 
in 6, and 500 yards long, I have more water than it will raise at its present 
speed, which is 63ft. per minute, and cannot very well exceed that speed. I 
intend changing the 12in. force-pump for a 14jin. one, and use the same clack 
boxes and pipes, viz, 12in. I want to know the present pressure per square 
inch against the 12in. forcer, and what will be the pressure per square inch 
against the I4}in. forcer, working at same rate as before, Ths per 
minute? . KR. E.C, 





ute 
May 10th, 1869. 
CHARCOAL IN THE CUPOLA. 
(To the Editor of The Engineer.) 
S1n,—Can any of your correspondents inform me whether the melting of 
metal by means of charcoal, instead of coke, improves it in strength, and if 
80, what is the best brand of metal to use? Inon POUNDER. 


WATERPROOFING WALLS. 
(To the Editor of The Engineer.) 

S1n,—I will be obliged by information as to the best means to prevent rain 
going through the stonework in our new Town Hall. It was obtained from a 
quarry near Atherston in Warwickshire, and is known as ‘ Attleborough 
stone.” ‘The rain during the past winter found its way through blocks 2ft. 
thick. Also the best means to prevent rain going through 9in. brick walls. 
It consists of red pressed bricks outside and common red ditto inside, built 
with black mortar, which is very much decayed, I think the bricks are 
porous. It is desirable that preparations should not alter colour. 


May 6th, 1869. — 
MEETINGS NEXT WEEK. 





Ww. J. B. 


AxERownavuTiIcaL Society oy Gagat Brirain,—Thursday, May 20th, at 
the Society of Arts, John-street, Adelphi, at eight p.m., James Giaisher, Esq., 
F.R 8S, in the chair. 

CivrL AND ‘ ECHANICAL Enotnggrs’ Socrery. — The members will 
visit the carriage department of the London and North-Western Railway 
(Euston Station), on Saturday, the 22nd inst., assembling at the grand 
entrance, at 2.30p.m. precisely. The visit to the new West India Dock for 
Saturday, the 15th, is deferred. 





THE F-NGINEER can be had, by order, from any newsagent in town or country, and 
ratlway stations; or Comm © sremrved, Comngpttes dives from 





| : ’ mt Ww: Vv i wu: 7 RR 
sinking? You say that M. Chaudron, a French engineer, obtained a gold | the best _openg sa t — See laid dowu Bross load, 155 
medal at the last Paris Exhibition; whereas he is a Belgian engineer, and was | 


;are apparently very much underworked. The driving 





MARRIAGE. 

On Easter , the 30th of March, in the English E Chapel, 
Zagrad, Fiume, by the Rev. Samuel Tucker, H.M. Consular Chaplain at 
Trieste, GzonGe AntTHony Manie, Count Hoyos, of the Austrian Imperial 
Royal Navy, to Atice, second daughter of the Chevalier Robert Wure- 
HEAD, of Fiume, Engineer. 

DEATH. 

On the 8th May, at Bryanston-street, Portman-square, Sanan RipinGs, 

wife of H. 8. Ridings, Esq., C.E. 
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ROLLING STOCK ON THE METROPOLITAN RAILWAY, 

Tose who are interested in the often-discussed merits 
of light versus heavy rolling stock, will find just now much 
deserving of their attention in the working of the Metro- 
politan Railway. They may there see some of the lightest 
tank engines and carriages recently used for main line 
traffic, working side by side with the heaviest stock ever 
e on any line. A very important problem, therefore, 

ids fair to receive a speedy solution on the Metropolitan 
Railway; and the solution will, unquestionably, possess 
every characteristic which can render it absolutely final 
under the prescribed conditions, In a word, a most valu- 
able experiment is being tried on the largest scale; and the 
result, be it what it may, must accepted as conclusive. 
The facts may be stated in a very few words, but they will 
be all the better for a little explanation. 

The first engine designed to work the Metropolitan 
Underground Railway, was fitted with air pumps and an 
injection condenser. Its weight was something enormous, 
avd its performauce so unsatisfactory that we believe it 
never ran a single passenger train. The line was first practi- 
cally worked by the Great Western Railway Company with 
broad gauge tank engines, having outside cylinders and six 
wheels, four of them being coupled. These engines did 
very fairly, and are now in use down the country. Next 
came an interregnum, when the traffic of the line was con- 
ducted by the Great Northern Railway Company with 
their ordinary parrow gauge mixed engines, blowing their 
waste steam into the tender through a temporary exhaust 
pipe. Meanwhile, Mr. Fowler prepared designs for new 
narrow gauge tank engines. These engines being specially 
designed to work underground, possessed not a few novel 
features. Twelve were built in the first instance by Messrs. 
Beyer and Peacock, and, as a natural consequence, the 
workmanship is simply faultless. We cannot say as much 
for the design. It was of the utmost importance that the 
engines should get away quickly with their trains, 
yet the driving wheels are O5ft. Gin. in diameter, 
a dimension rendered inexcusable by the fact that only a 
moderate speed was demanded. In order to compensate 
for the size of the wheels, and to still retain the great 
tractive force, essential to rapid starting, large cylinders 
were of necessity adopted. We need not stop to explain 
how great an augmentation of weight this entailed. It 
was next assumed that the curves would be bad to get 
round with a six-wheeled engine, therefore a bogie was 
introduced principally because the engine was made too 
long to begin with. This further increased the weight, 
and so, finally, Mr. Fowler produced the now well-known 
narrow gauge standard Metropolitan engine, weighing 
nominally 42 tons, but in all probability at least 45 tons 
loaded, This monstrous machine is employed to haul 
trains consisting of five not leas monstrous carriages, 
carriages mounted on eight wheels disposed in two groups, | 
and weighing 16 tons each. We have thus a locomotive 
weighing 45 tons hauling a train weighing 80 tons, 
carrying, when full, twenty tons of passengers or 


so, at a speed of twenty-five miles an hour, over | 





tons; payiag load, 20 tons, or less thau half that of the 
engine alone. There are no exceptionably heavy in- 
clines to be surmounted, and the bad curves are few in 
number, and at the worst do no great harm, because the 
speed at which they are traversed, as at King’s Cross for 
example, islow. We fancy that every unprejudiced engi- 
neer with these facts before him will admit that Mr. 
Fowler’s engines are not the best that can be designed for 
the ictal purpose, and that, all things considered, they 


wheels are much too large, the machine too long, and,above 
and beyondall, theenormous weight of theengineconstitutes 
a grievous defect. There is no denying the fact that the 
standard engines play havoc even with the permanent way 
of the Metropolitan Railway, smashing off the tables of 
stzel rails, and grinding out the best Bessemer track, 
perhaps in the world, as though it were made of iron. 

We haveapparently brought grave accusations against Mr. 
Fowler, but frstly it must be borne in mind that Mr. Fowler 
has earned his reputation as a civil, not as a mechanical, 
engineer, and it cannot be affected by a mistake in design- 
ing a standard locomotive ; and, secondly, the accusation 
is not made by us alone. It is much more forcibly 
put by the policy assumed by no fewer than three of 
the largest and most powerful railway companies in the 
kingdom. Mr. Fowler has gone on adding to the original 
stock of twelve engines with others built off the same 
patterns; but we find that neither the Great Northern, 
the Midland, nor the Great Western ompanies have fol- 
lowed his example. The Great Western Company put on 
some broad gauge engines with six very small coupled 
wheels and inside cylinders, three or four years ago ; these 
have been abandoned with the broad gauge. The Great 
Northern Company, in working steeper inclines than any 
which the Metropolitan engines are called on to traverse, 
adopted a design differing widely from Mr. Fowler’s. The 
Great Northern engines weigh full but 33 tons. They have 
four coupled wheels, l6in. cylinders, and a pair of 
trailing wheels mounted with Adams’ radial axle 
boxes. These engines gave great satisfaction. Next 
came the Midland with a m oe . Mr. vege 
design, the engines weighing much less, however. And, 
led, 60 deme to tie rolling stock put on by the Great 





Western Company within the last few months, which is 
the very antithesis of Mr. Fowler's. Now, if the designs 
of the latter gentleman had been proved to be right by the 
results of three years’ working, how is it, we may ask, that 
the engineers of other companies have not followed his 
example or endorsed his practice by adopting his typical 
engine and carriages! The fact that they have not, is the 
best possible proof that Mr. Fowler made a great mistake 
when he designed his standard rolling stock for the under- 
ground railway. 

We do not propose here to say anything more of the 
methods adopted by the Midland and Great Northern 
Railway in working their Metropolitan traffic. We shall 
confine our attention to the new engines and carriages used 
by the Great Western Railway Company in working their 
local traffic between Windsor, Ealing, &c., and Moorgate- 
street, since the abandonment of the broad gauge between 
Bishop’s-road and theCity. The engines resemble those used 
by the Midland Company in working their Metropolitau 
traffic, but they are rather smaller, and certainly more 
elegant. They fons flush boilers with a very small central 
dome, a pair of side tanks, and a condensing arrangement 
very similar to that used in the standard engines, They 
have six wheels, four of them being coupled, and inside 
cylinders. These engines weigh full, one with ancther, as 
nearly as possible thirty-two and a-half tons, or from 
eleven to twelve tons less than Mr. Fowler’s engines. The 
average train drawn consists of six light carriages, 
but this in no way represents the capacity of the 
engines. In the early part of the day the trains are 
often much longer; and on several occasions fourteen 
carriages have been taken from Windsor to Pad- 
dington, a distance of about eighteen miles, in a little over 
twenty minutes. We have carefully timed these engines 
when getting away with their trains, and found them to 
be quite as expeditious as Mr. Fowler’s engines, perhaps a 
little more so. In every respect their performance is most 
satisfactory. We have, then, in few words, the Great 
Western Railway Company doing the same work that the 
Metropolitan Railway Company are doing, with a dead 
weight less by at least twenty-five tons per train, if we 
assume ten of the Great Western carriages to carry only as 
many as five of the Metropolitan carriages. 

It remains, of course, to be seen how the Great Western 
light stock will work out in continuous practice; so far, it 
leaves nothing to be desired. The carriages, though small, 
are lofty and comfortable; they are not as yet disfigured by 
hideous advertisements; perfect time is kept, and a carriage 
or two being easily added or taken off as may be necessary, 
the trains are, as a rule, fairly filled, without being over- 
crowded, If Mr. Fowler’s method of working Metropolitan 
traffic can be made to pay—and it is—then much more 
should the Great Western system pay. In the case of the 
engines alone, the cost of transmitting each ton of dead 
weight from place to place cannot be much less than 2d. 
per ton per mile. Taking the very moderate estimate of 
20,000 miles as the distance run each year by each engine, 
we have a saving on 12 tons less in the Great Western en- 
gines, as compared with the standard Metropolitan engines, 
of £166 per engive perannum, or for the Metropolitan Rail- 
way Company, with 36 engines, a saving of, in round 
numbers, £6000 per annum; while, if we regard the 
smaller weight of the carriages, and the increased durability 
of the permanent way due to the use of light rolling-stock 
instead of heavy, we shall find that the saving may pos- 
sibly reach double the sum we have uamed, which is worth 
the attention of the Metropolitan Railway Company, 
wealthy as it is. 

In taking leave of this subject for the moment, we must 
point out that if Mr. Fowler is right, then the engineers of 
the Great Western, Great Northern, and Midland Rail- 
ways are wrong. If they are right, Mr. Fowler has made 
a mistake. There is no getting over this point, because 
the difference between the rolling stock used by Mr. Fowler 
and—shall we say by his rivals—is radical. We think it is 
impossible to watch the way in which the Great Western 
engines and trains perform their duties without becoming 
convinced that the Metropolitan Company’s rolling stock, 
engines and carriages alike, is enormously, and altogether 
unnecessarily, too heavy. As a consequence, the cost of 
fuel and repairs of permanent way is much greater than it 
ought to be, and the profits of the line are less than they 
would be, if it was worked as the Great Western engineers 
are working it. It must not be forgotten, however, that 
Mr. Fowler had no experience to fall back upon when he 
designed his engines, for the simple reason that little traffic 
such as he proposed to work had ever been worked before, 
while the engineers of the other three companies have had 
the advantage of knowing all that can be known of the 
working of the line since it was opened. We believe, 
indeed, that if Mr. Fowler had the work to do over again, 
ke would produce engines very different from those 
we have criticised. 

TRACTION ENGINES. 

AtrHovGH the very first carriage ever propelled by steam 
was constructed years before railways were thought of, and, 
as a natural consequence, made the first tottering essay at 
mechanical locomotion on a highway, common roads 
still remain almost unavailable as a means to locomo- 
tion by engine power. A very few years since—a dozen, 
let us say—an idea sprang into existence that every port- 
able agricultural enyine might be, ought to be, and would 
be made self-propelling, while very large numbers of 
engines, specially designed, not to drive thrashing machines 
or ploughs, but to haul loads, would be built. Gentlemen 
like Bray and poor Boydell fostered this idea, and threat- 
ened the railways. The railway companies paid not the 
least attention to the matter. It could be easily proved, 
they thought, that steam on the common road would never 
beat steam on rails, and in a sense—and a large sense, too— 
it is certain that railway companies and their engineers 
were right in this conviction. The rage for traction and 
self-propelling engines died out. At this moment it is pro- 
bable that a smaller number of traction engines is in use 
than at any other period within the last six or eight years. 
The number of self-propelling engines—that is to say, of 
engines intended to take themselves anda plough or athresh- 
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ing machine from farm to farm—is probably much greater, 
but it must be remembered that from these latter machines 
railway companies have nothi..: *ither to hope or fear; they 
add not atall to facilities forloc.1otion, and their abundance 
or scarcity does not affect the grv..t problem of transporting 
heavy goods or materials on common highways by using 
steam instead of horses. With limited exceptions, the 
traction-engine system has proved a complete failure, It 
is trae that hundreds of tractiou engines have been built 
here and elsewhere, and sent to all parts of the world and 
pat to work, and have remained at work till worn 
out. But this fact is of the smallest importance. If 
the traction engine had been a success, it would have done 
for horse haulage what the locomotive did for the stage 
coach. Instead of hundreds of traction engines we should 
have built, sent away, and put to work, thousands. 
Take a traction engine through any reasonably large 
village, and it will to this day be followed by an excited 
crowd, Excited crowds do not follow a brewer's cart, or a 
wagon of wheat for market. If brewers’ carts and wheat 
wagons were as rarely seen as traction engines, they would 
be as enthusiastically pursued. It is not because it is an 
engine that attention is attracted, but because it is rare. 
The bucolic mind has not yet had sufficient practice to 
associate a steam engine with a parish highway, as two 
loving souls made for each other. The union of the two is 
an incongruity, a wonder-exciting incongruity, and crowds 
are a natural consequence of wonder. ‘To get rid of 
crowds traction engines must be made more plentiful. 

No one disputes that steam might be employed with great 
success on common roadsasa means of cheapening the trans- 
port of heavy goods or materials of all kinds, such as corn, 
timber, coal, ores, lime, bricks, and such like; but neither 
does anyone dispute, so far as we are aware, that steam is 
not so employed either here or abroad, except in a very 
small and insignificant way, with success. When it can be 
predicated by intelligent engineers that a given machine 
ought to succeed, while it can be proved that it does not 
succeed, a problem is presented, which we, as technical 
journalists, are bound to consider, and if possible to solve. 
Let us attempt, then, to solve this question, bringing, 
we may add, withoutjoverstepping the bounds of editorial 
modesty, at least a little practical experience in traction 
engines to bear on the matter in hand. 

It is very commonly urged that traction engines are not 
more commonly used because the law concerning them is 
harsh, repressive, and almost prohibitory. Now even if 
we granted this statement to be a statement of facts—and 
we do not—it proves very little for the traction engine 
builder. It is true that the law prohibits a greater speed 
than four miles an hour, and orders that each engine shall 
be preceded when on the road by a man with a red flag, 
&c. But, in the first place, this rule is not very oppressive, 
and, in the second, engineers have only themselves to thank 
for its existence. Traction engines, as they are, are un- 
utterably hideous, astuundingly noisy, and to the last 
degree offensive in the matter of smoke—not only to 
horses, but to men. If it could be proved that these con- 
ditions are inseparable from the system, then we should 
have small hopes indeed of the ultimate success of steam 
on the highway. We believe, however, that the ugliness, 
noise, smoke, and general nuisance, all result from the great 
fact that those who have built traction engines up to the 
present moment have not realised the importance of getting 
rid of the specified objections—or, realising it, have been 
unable to design engines of better construction. A glance 
at the contents of any agricultural show will prove that 
the ruling epee 9 guiding the makers of traction engines 
is to take the ordinary portable engine and adapt it to drive 
a pair of road wheels. As a result, we have an engine 
without springs and with all the gearing exposed to 
the broad glare of day, thumping, and clanking, and 
grinding, and smoking along our highways. The thing is 
a nuisance, an unmitigated nuisance, and it is folly to deny 
the fact. Worse than this, the nuisance is continually 
getting not only its owners but itself into trouble by 

— down; and all this because a machine specially 
designed for one purpose is applied to another. 

Without engravings it would be impossible to show what 
@ traction engine should be. Perhaps our portfolio of 
working drawings may yet include one design, disposing of 
most, if not ali, the objections concerning smoke, noise, 
ugliness, and breakdowns. for the present we shall 
content ourselves with indicating a few of its fea- 

tures. We have stated that traction engines as_ they 
exist are a nuisance, and this in itself is one very sufficient 
reason why steam on the common road is not a success; 
but one or two others of even more importance remain to 
be considered. The first is, that, all things con- 
sidered, traction engines do not compare favourably as 
regards the cost of the work done with horses; the second 
is, that they consume large quantities of water, which 
cannot always be had, and that even when it can be had, 
much time is wasted in taking it in. Four miles an hour 
running time, in all cases becomes three miles an hour in- 
cluding stops to take in water. We have now put before 
our readers, in one way or another, most of the objections 
to traction engines, Let us see how they are to be got over. 

In the first place, a radical change must be wake in the 
arrangement of the entire machine as compared with 
those now in use. Instead of the portable engine, we 
must take the railway locomotive as our model. e first 
point to be settled is the construction of the machine 
regarded as a carriage. As the road to be traversed is 
rough, and machinery does not like rough roads, the two 
must be kept apart as far as possible. Therefore instead 
of mounting a boiler half full of water on rigid 
wheels without the interposition of springs, and a heavy, 
quick-running engine and fly wheel on top of the boiler, 
we must provide a rectangular frame of iron or of oak be- 
tween iron plates. The frame must be supported on 
wheels—preferably of wood—throngh the intervention, not 
only of springs, but of perfectly efficient and elastic springs, 
with india-rubber b -pieces to take up the last trace 
of jar and vibration. Next we have to provide a crank 


running in brasses fixed in wrought iron 


gearing should be allowed in a traction engine—which 
crank shaft must be driven by a pair of pistons, in order to 
get rid almost or altogether of the fly wheel — an 
unnecessary and objectionable excfeseence, which should 
have no more place on a traction engine than it has ona 
locomotive. 

The next step is to provide means by which the crank 
sbaft when revolving will cause the hinder wheels to re- 
volve also. For this there is nothing like a chain, only the 
chain must not be run too fast, must have plenty of bear- 
ing surface,and must admit of being tightened when it gets 
slack. Various modifications of the chain may be used, 
but we will not stop to consider these just pow. If the 
engine is intended to run at slow speed with heavy loads, 
intermediate gear must be employed. On the crank shaft a 
pinion is to be placed gearing into a spur wheel about 3 to 
1,and the shaft of this spur wheel—lying across the frames 
in the rear of the crank shaft—will carry a small chain 
wheel, while a large chain wheel will be fixed to the boss 
of one of the road wheels, either or both of which will be 
fixed at pleasure to the axle. When moderate speeds are 
allowable the chain pinion may be fixed direct on the crank 
shaft, which may make nine revolutions for one of the road 
wheels, If these last are a little under 6ft. in diameter 
they will revolve about 288 times per mile, or, at five miles 
an hour, twenty-four times per minute, which gives 216 revo- 
lutions per minute for the engines, the cylinders of which 
should not betoosmall indiameter. Ordinarily, steam will be 
worked expansively in them. By admitting it full stroke, 
sufficient power may be developed to get the engine up a 
steep hill or out of a difficulty, at least such a difficulty as 
will be encountered on a good road—and five-mile an hour 
engines should not work except on good roads. 

The character of the boiler and the position of the cy- 
linders remain to be settled. In any case the crank shaft 
should be placed as nearly as possible on a level with the 
road axle—why, we shall not stop toexplain. If the loco- 
motive type of boiler be used, then the cylinders go into 
the smoke box; but under certain circumstances it will be 
found best to use a vertical boiler placed at one end of the 
frame, while a water tank is placed at the other, the cy- 
linders being placed vertically between. The use of ver- 
tical cylinders will not induce much jump, if any, in a 
heavy engine; and by adopting the vertical instead of the 
horizontal arrangement one great difficulty is disposed of. 
The cylinders and engine can be put near the ground and 
yet remain accessible and out of the dirt. All the ma- 
chinery must be boxed-up out of sight. 

We have yet to get rid of the waste steam and the smoke. 
By taking the exhaust through a superheating pipe in the 
furnace the waste steam may be rendered invisible, and 
the noise may be completely obviated by discharging from 
the cylinders into a receiver. As regards smoke, that must 
be got rid of by the use of coke. We are unacquainted 
with any other expedient which will efectually prevent the 
evolution of smoke from the small furnace of a traction 
engine. Its compulsory use would be no great hardship. 

It is impossible in the limits of a single article like this 
to describe or even to touch upon all the points which 
should be considered in designing a traction engine. We 
shall probably return to the subject; and meanwhile, we 
shall be pleased to see the whole problem handled by some of 
our readers competent to give an opinion—and they are 
not few—in our correspondence columns. 








A GREAT PROJECT. 

THE municipal council of Bordeaux have now under considera- 
tion a scheme which may, with little hesitation, be pronounced as 
having for its object the grandest, most important, and most 
economical work that has been proposed for centuries, and it is 
one, moreover, which especially interests the commercial world 
of Great Britain. The project is simply the cutting a great ship 
canal from the Bay of Biscay to the Mediterranean! The pro- 
poser, M. Staal de Magnoncourt, estimates the cost of the work 
at 442,000,000f., less than £18,000,000 sterling, and the time 
necessary for its completion at six years. It would form a 
direct line of communication with India by the Isthmus of 
Suez, and save the whole of the circuit of the Portuguese and 
Spanish coasts in the case of ships from England or any of 
the northern ports of Europe. It is probable that England 
might derive some benefit commercially from such a scheme, but 
it is also probable that the possession of Gibraltar might not 
prove so valuable as it is at present assumed to be. 

As regards the practicability and compratiave economy of the 
project therecannot be a doubt. Let any one cast his eye ove r 
the map of France, and he will see that if a straight line be 
drawn from Bordeaux through Toulouse, it will touch the coast 
of the Gulf of Lyons not far from Perpignan. From Bordeaux 
to Toulouse the Garonne is a navigable and busy river, so that 
over two-thirds of the line it is only a question of widening and 
correcting a waterway already in existence. From Toulouse to 
the Gulf of Lyons there exists the Canal du Midi, and by means 
of these an immense tratlic is carried on between the southern 
and western departments of France. The line of water exists 
already, all that is required is to deepen and straighten it; and 
if this could be done in half the time mentioned at double the 
cost it would be the most economical piece of work perhaps that 
was ever executed. 

THE PACIFIC RAILROAD. 

Tur Pacific Railway, one of the most wonderful schemes ever 
carried out by man to a successful termination, has been com- 
pleted. The last rail has been laid, America wears an iron 
girdle, and two oceans are linked with each other. We have so 


trip, but most third-class would lessen this item | 
furnishing their own supplies. “ At these rates,” it is observed, 
“to say nothing of the labour and fatigue of a railroad ride of 
3000 miles, there will not, in the nature of things, be many 
pleasure travellers, and there is much diversity of sentiment a8 
to the amount of freight, local or through.” 





LIQUID FUEL IN THE IRON MANUFACTURE. 


A NEW era in the science of metallurgy has just dawned upon us 
in the application of liquid fuel to the heating of armour plates 
for bending. This has now been accomplished in a very perfect 
and successful manner by Mr. Dorsett, of No. 12, London-street, 
City, the patentee of the system of burning liquid fuel which bears 
his name. At page 300 of our last volume we described this system 
as applied to the Retriever, a serew steamship of 500 tons burden, 
which had just made a ig | successful run with liquid fuel fur- 
naces. We may, however, here briefly state that it consists in 
vaporising creosote in a small vertical boiler, and conveying the 
products through tubing to the furnace where it is to be burned, 
This system has now Torn applied to an armour-plate bending 
furnace, as well as to a smaljer plate furnace, in Chatham 
Dockyard. It has also been applied to an ordinary plate- 
heating furnace in the boiler shops of the steam factory de- 
partment at Woolwich, where it has been working satisfac- 
torily for the last four months. On the occasion of a recent visit 
to Chatham we witnessed some experiments with heating armour 
plates, which have been very successful. As already observed, 
there are two furnaces at Chatham which are now heated by liquid 
fuel. Mr. Dorsett’s generator is placed between the two, and sup- 
plies vaporised creosote to both. The armour-plate furnace is 
heated by six jets, which enter through small openings in the 
sides of the furnace. Through these openings air is also admitted to 
support combustion. The jets play over the surface of the plate, 
and the heat reverberates underneath. ‘the consumption of oil is 
108 gallons per day for each furnace. é 

Upon the occasion of our visit the furnace was cold at starting, 
and after being lighted was allowed to stand for an hour, when it 
was stated to be ready for the reception of the plate. Accordingly 
an armour plate, 7{t. 6in. long by 3ft. wide, and 6in. thick, was 
placed in the furnace, and after the lapse of an hour and a-half 
was withdrawn. The plate was heated throughout and ready for 
bending, the whole operation having thus occupied two hours and 
a-half from first to last. These results are certainly remarkable 
when we consider that with coal the furnace cannot be got up tothe 
proper heat under from four to five hours; while for the 
heating of the plate, one hour per inch of thickness of plate 
is the usual allowance. Taking these figures it would require 
at the least ten hours to perform with the ordinary furnace what 
was successfully done in two hours and a-half by the oil furnace. 
This is a striking comment upon the economic value of mineral 
oil in this respect. But the advantages do not stop here; 
the nature of the fuel has an important influence upon the 
character of the iron. After it has been through the ordinary 
furnace there is always a considerable amount of scale produced. 
On the present occasion, however, the scale was scarcely appre- 
ciable —certainly not of any account as affecting the skin of the 
plate ; and, moreover, we afterwards learned that the same plate 
had been through the same furnace three times previously. 

So far the armour-plate furnace has only been tried experimen- 
tally; but so successful have the trials been that it is about to be 
set regularly to work in heating the armour-plates of the Sultan 
for bending. This fine vessel, of 5226 tons burden, is constructing 
in a slip close by the shops where Mr. Dorsett’s furnace is fitted. 
The smaller plate furnace to which we have referred is in ordinary 
work; and whilst we were at Chatham some half-inch plates were 
being heated and bent to various templates for the Sultan. The 
average time occupied in heating these plates was seven minutes; 
the time usually allowed for the same thickness of plate with the 
ordinary furnace is from twelve to fifteen minutes. The general 
results of the application of liquid fuel to the bending of iron 
plates are thus seen to be highly satisfactory, and Mr. Dorsett 
deserves credit for having accomplished this end. 





Tue INstTITUTION OF CIvIL ENGINEERS.—There will be no 
meeting next week, on account of Whit Tuesday. 

NAVAL APPOINTMENTS.—The following officers have been gazetted 
during the week :—Mr. Charles Thomson, to be acting engineer, 
with seniority of the 28th of December, 1868; Mr. William 
Fletcher Cole to be acting engineer, with seniority of the 28ch of 
December, 1868; Mr. William N’Naught, to be acting engineer, 
with seniority of the 20th of March, 1569. 


Nava Economy.—The Parliamentary Committee of Inquiry of 
last year, presided over by Mr. Seely, has already resulted in 
greater efficiency and economy in dockyard management. We trust, 
therefore, that Mr. Seely will shortly follow up his own recom- 
mendation—viz., ‘‘ that further inquiry should be instituted into 
the question whether the money now spent upon building ships is 
employed on the most efficient and economical class of ironclads.”— 
United Service Gazette. 

Tue InstiTuTION oF CrviL EnGIngcERS.—At the closing ballot 
for the Session 1868—69, held on Tuesday, the 11th inst., Mr. 
Charles Hutton Gregory, president, in the chair, eleven candidates 
were balloted for as Associates, and declared to be duly elected, 
viz. :—Mr. John Henry Abbey, Borough Surveyor, Huddersfield; 
Mr. Edward Brotherton Carroll, Locomotive Superintendent, 
Bombay, Baroda, and Central India Railway; Mr. James Farrar, 
Engineer to the Bury (Lancashire) Improvement Commissioners, 
&c.; Mr. Frank Garrett, Leiston; Mr. Henry Newson Garrett, 
Leiston; Mr. James Howard, M.P., Bedford; Mr. Harry Edward 
Jones, Engineer of the Wandsworth Gasworks; Mr. Thomas 
Miller, Ipswich; Mr. Frederick Peck, Furnival’s-inn; Mr. Henry 
Minching Simons, Bowling Iron Company; and Mr. James Wil- 
liams, Secretary of the Midland Railway Company. 

ForEIGN MECHANICAL INDUSTRY.—(From our own Correspon- 
dent. )—Two steam cranes on the Neustadt system, and twelve 
hydraulic cranes, have been ordered for the Charentes Railway 
Company. The steam cranes have been taken at £560 each, and 
the hydraulic cranes at £24 each. The great works of Herr Krupp, 
at Essen, have undertaken to furnish the Eastern of France Rail- 
way Company with 1000 tons of cast steel rails at £14 per ton, 
delivered at Pepinster (Belgium). The £14 per ton does not include 
the import duty payable on the rails. The Northern of France 
Railway Company has ordered 3000 tons of Bessemer steel rails 
from the Imphy St. Seurin Company at £13 14s. 3d. per ton, 
delivered at La Chapelle. The Vulcan Machine Construction Com- 
pany, a Stettin enterprise, made fifty-four locomotives last year; 
the pany has now seventy locomotives either under order or in 





recently and fully described this great work that it is u 
sary here to do much more than announce its completion. The 
question of traffic already begins to attract attention. It 
appears that the running of a weekly emigrant train at first is 
contemplated, to be increased as the demand may require, and at 
cheap rates, But the fares will still be higher than by the Darien 
route, tickets by which have been as low as £10 from New York 
to California. ‘The anticipated fares are as follows :—Frvm New 
York to Chicago, 960 miles, £3 15s.; Chicago to Omaha, 496 miles, 
£3 10s.; Omaha to Salt Lake, 1070 miles, £8; Salt Lake to San 
Francisco, 775 miles, £15 10s.; total, 3299 miles, £30 15s. In 
the statement of distances, adding six miles for ferriage from 
Oaklands to San Francisco gives a total of 3305 miles. American 
advices state that the company have promised to reduce their 
rates after the Ist of July next, when the cost of a through 
titket will probably not exceed £28. The cost of meals and 
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cast iron except that in the cylinders and a little in the 


other incidental expenses is estimated at a total of £5 for the 





course of construction. 

Bocyor SEA Derences.—The Bognor local board, “Sussex,” 
recently advertised in this paper for designs for sea defences, 
offering a premium of £50 for the design selected. Forty-two 
designs were submitted to the board, principally by engineers. 
The board obtained the assistance of Mr. J. W. Grover, C.E., of 
9, Victoria Chambers, Westminster, to examine the designs and 
report thereon. Mr. Grover reported that the best design, taken 
as a whole, was that bearing the motto, ‘‘ Canute defying the 
waves,” submitted by Mr. Green, of Lewes and Hertford, to 
whom the premium has been awarded. Mr. Grover also reported 
that the design ‘‘ Experience,” by Mr. F. A. Klein, of 110, 
Cannon-street, E.C., was a good proposal and deserved the consi- 
deration and commendation of the board, as also the designs 
“Nil sine labore,” “ Vis — foes yrs ruit fe: and 
“ Zero,” submi ied seapeicely . T. vans, 0! rt; 


su 
Mr. ree Vile, perk, London; and Mr. W. G. 
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ELEMENTARY PAPERS ON CONSTRUCTION. 
No. XIV. 


Tue simplest practical method of calculating the strains upon 
a girder, due to a passing load of uniform weight, will be | 
first of all to calculate the strains upon the assumption that the | 
total load upon the bridge, including its own weight, is uni- | 
formly distributed over the s One advantage of this | 
method is, that we at once obtain the maximum strains upon | 
the different of the upper and lower flanges, since they take | 
place when the passing load covers the whole span, that is, in | 
reality, when it is uniformly distributed. The strains having | 
been calculated upon this assumption, the design of the girder | 
can be proceeded with ; and in the mean time the effect of the 
moving load upon the various bars obtained by geometrical cal- 
culation, can be allowed for hy increasing their dimensions, if | 
necessary, or counterbracing them, as may be required. By | 
counterbracing any portion of a structure is meant bracing it in | 
such a manner, as will enable it to resist a strain of compression 
ag well as one of tension. That it is absolutely necessary to 
regard the moving load also as a uniformly distributed one, is 
evident from the fact, that a train may at any moment be brought 
to a standstill upon a bridge, and thus cover the whole span. 
The other method will, of course, give the same results. This 
would consist in first of all deducing the strains resulting from 
the absolute permanent weight of the bridge itself, and after- 
wards finding those due to the passing load. In reality, how- 
ever, if the first method be employed, it will be at once seen that 
the load subsequently considered as a moving one, causes very 
little alteration in the proportions of the bars, and none what- 
ever in some of them. To elucidate this thoroughly we must 
recapitulate a little, and will take the example given in 
Article XII. on this subject, where tables of the strains upon 
the various parts are inserted, As already stated, the strains 
upon the flanges will not alter, and, consequently, it is therefore 
only the diagonal bars we have to regard. In the example re- 
ferred to, the girder is 80ft. in spen, and supposed to be loaded 
uniformly upon the bottom flange with forty tons, or at the rate 
of half a ton per foot run. This load of forty tons will now be 
considered as moving, that is, approaching the girder at one ex- 
tremity and gradually advancing ever its entire length. Upon 
the assumption that the load was uniformly distributed, or what 
amounts to the same, that it covered the whole span, the strains 
. the diagonal bars of the web were given ia the following 
table :— 

















Weight at Bars. 
EM|MD)DL/LC\CK|KB/| BH HA | AF 
Mes co cf | — |—58| +453 | —5°8| +458 ]—5°8 | +5°8/—58/ +5 
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58 |—11°6) +116 —17.4|417-4 —23-2 
ant Seales, adh. 





It now remains to determine whether the proportions given to 
the bars, are sufficient to enable them to withstand the effect of 
the same load situated successively at different points of the 
girder. 





the whole girder. If W represent that portion of the load 
transferred to either abutment, then the strains either of com- 
pression or tension, resulting in consequence upon all the bars 
situated between the point where the load is assumed to be 
placed, is equal to W x cosecant of angle of inclination of the 
bars, equal in this instance W x cosecant 60° = Wx1'154. It 
can be easily ived that the maximum strain upon the verti- 
cal pillars A F, or the bars A H, occurs when the load covers the 
whole span. The only manner in which these bars can be affected 
is from the pull upon the point H, which consists of the action of 
the successive weights asthey arefinally conveyed to the supports. 
Consequently the simple summation of a series will give the 
maximum strains upon these bars, Thus from the weight at H 


of five tons, we have, 5 x i. transferred to the near abut- 


ment; from that at K, 5 X < , and in like manner for the rest. 





Summing up we have 5 (15 +18 +11 +9+7+6+3+1)| 
5 


=5 x 64 = 20 tons. Referring to Table I., it will be seen 


that this is precisely the strain found before for the vertical | 


pillars, Similarly for the enddiagonals A H. As they can only 
be affected by the vertical component of the strains at H, their 
maximum strain is given by 29 x 1°1547 = 23:1, or practically 
the same result obtained before. In Table Il. are shown the 
strains upon the various bars, resulting from a moving load, 
which is successively situated upon the points H, K, L, and is 


equal to five tons at each point. In other words, it covers the | 
portions Fb, Fe, Fd, Fe, Fd', Fe}, Fb', F F, of the girder in the | 


figure, at the rate of haif a ton per foot run. 


vance from the opposite end of the girder, of course the bars will 
change places so far as the strains are concerned. This is 
obvious, 

















Taste IIL 
Bars. Maximum compres-| Maximum tensile 
sive strain in tons. strain in tons. 

APT oe te ce cs of 00 23:04 
HB eb tte res. 6¢ 438 17°63 j 0 36 
BER we oc co ce of ve 0°36 | 17°63 
KC a 6s 6s ce 8) 6 12°95 1°43 
cL os co 06° 6 86 be 1°43 12°95 
LD ° * 9°23 3°23 
DM ee es ee 3°23 9°22 
ME . to 08 oe 575 575 
EM > en es on\ @ 5°75 57. 
M,D eo ce 90 06 of 3°23 | 899 
oo 6 ce 08 ef 8°99 3°23 
oo 6. 1°43 12°95 
oe 08 08 of ef 12°95 | 1°43 
a ee ee 036 | 17°63 
ee ee | 17°68 0-36 
AH, .. c8 cf ce of e | 00 23°04 


On referring to Table III. it will at once be seen that the 
maximum strain upon any bar takes place when the load covers 
the longer segment. The m=:ximum compressive strain upon any 
bar that is a tie, takes place when the load covers the shorter seg- 
ment, and the maximum tensile strain upon any strut under the 
same conditions. From this rule must be excepted the two 
central bars, which will be affected accordingly as the load is on 
the upper or lower flange, in a different manner. The strains 
upon a Jattice girder, with two or more systems of triangulation, 
resulting from a moving load, can be calculated by the rules 
already given, bearing in mind that it is only the diagonals of that 
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H .. .. | —541) — 036 +036] —036 | 4+ 0°36 —036 +036, —036| +036 — 0°36 | + 0°26 | —0°36| +036) —0°36| +036 —036 
K.. .. | —468| +468 —4-68] —1-07| 41°07] —1-07, 41-07) —1-07 | 4+1-07| — 1-07] + 1-07] — 1-07! +107] —1-07] +107, -107 
Be cc of im 3°96 | + 3°96 — 3:96) +396) —3°96) —1'80 +180 —180, +180, — 1°80) +180) — 1°80, +180, —180} +190 — 1°80 
M.. of | — 324) +324 —3-24) +324, — 324) +324 — 3:24) — 252 | 4+ 252) — 252) + 252) — 252) +252! — 292) +252 —252 
My.. «. | — 252) +252) — 252] +252) —252/4252 —252 2 —252) — 3°24) 4+ 3°24) —324) 4324) — 324) +324 — 328 
Ly «+o» | — 1°80) +180) — 1°80] + 1°30 j= 1°80 | +180 — 180, + 1°50) — 1°80) +190) — 180) — 3:96 | +396, —396) +396 — 396 
Kye oe | — 107) 4 1°07 | —1°07| +107) —1°07 | +107, — 1°07 | 4+ 1.07 | — 107) + 1°07) — 1°07) 41°07) — 1°07 468/ +468 — 468 
Hy... «. | —036| + 0°36! — 0:36] 40°36) —0°36| +036) —036) +036 | — 0:36) + 0°36) — 0536) + 036) —036| + °9%| —036 — 541 
Total .. |— 23°04 |— 17:27 — 17°27 |4- 11°52 —11°52| +5°76, — 5:76 00 00 | — 576 | 45°76 — 11 52 | 1152 — 17°27 4 17°27 — 23°04 


Adding up the totals of the strains, that is, takingthe sum and 
differences of the different signs, we obtain the result on the sup- 
position that the load was covering the whole girder. If we 
compare these totals with those in ‘lable I., they will be found 
to appreximate near enough for practical purposes, and thus to 
demonstrate the truth of the analysis. The greatest difference 
does not exceed 0.16 cfaton. The object of the calculation of 
Table II. is not, however, merely to prove the accuracy of the 
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Let a full skeleton elevation of the half-girder in Article XII. | 
be represented in Fig. 1, and let the moving load be supposed to | 
be advancing from the right. The method of arriving at the | 
various strains is precisely similar to that already adopted, and 
amply explained in those diagrams and geometrical analyses at- | 
tached to previous articles, It will, therefore, be unnecessary to 
repeat the more elementary steps, and we shall merely give the 
rationale of the process, and leave our readers to verify the 
accuracy of the results for thetnselves, which they can readily 
do if they have followed us throughout our present series, It 
is necessary to work out the strains upon the full elevation in 
this instanve. The half girder will not suffice, as the straius re- 
sulting from those portions of the load situated upon each side 
of the centre of the girder only counterbalance each other when 
they cover the whole span, that is, when the weights upon each 
half are identical. It is true that in a girder of large span, when 
the centre of the train was exactly over the centre of the girder, 
although the whole length of it will not equal the span of the 
bridge, the same compensation of strain would occur, but this 
is a more thevretical than practical question. Besides, even if 
it were 80, the two halves of the train would not be equal in 
weight, as the engine would destroy the balance ; and again, if 
the division were so adjusted that the weights were equal, the 
distances occupied by those weights upon each side of the centre 
would not be equal. In Fig. 1 let the moving load be advancing 
from the right-hand side, and suppose it to cover so much of the 
girder as extends to the point 0, which will be equivalent to 
supposing a weight of five tons, resting at the lower apex of the 
bars AH and HB, Let us now examine how this load will 
affect the various bars throughout the web. As there is no 
load situated upon the other portion of the girder, there are no 
counterbalancing strains so far as the moving load is concerned, 
and consequently the strains must be deduced from the principle 
of the lever. Of the five tons situated at H, one-sixteenth is 
trausferred to the far apni and, fifteen-sixteenths to the 
15 x a 

16 
near support, and 03125 tons to the most distant. If these | 
weights be laid down to scale in the manner already shown, the 
strains resulting from them upon all the bars situated between 
the point H and the supports to which they are respectively | 
transferred can be readily ascertained. Again, when the moving 
load reavies the point c,and the weightis supposed tobeat K, the 
proportions into which it is divided and conveyed to the supports 


are, 13.*5 — 4.069 ana 2 xe = 0°9375 tons respectively, and 
80 on, for all the other points d,e, a', c', b', until the load covers 


near. Therefore ==4'6875 tous are transferred to the 
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investigation, but to indicate the manner in which the various 
bars are affected. In Table I. it will be seen that the strains upon 
the bars are all of the same character, but in Table IJ. they are 
subjected, according to the position of the load, to both descrip- 
tions of strain. If we take the bar H B, or B H, which is really a 
strut, we find it has a small tensile strain, when the load is at H, 
of 0°36 ton, and B K, which is a tie, is subjected to a compressive 
strain of the same nature. Consequently, when the moving load 
is considerable, and these different strains become of large amount, 
the bar must be counterbraced, that is, made of such a section 
as will resist the one strain as well as the other. It must be 
borne in mind that with a moving load it is not any particular 
position of it that is only to be provided against, but every posi- 
tion in which it can affect the strains upon the diagonals. Look- 
ing at the central bars, M E, E M, which, under a uniform load, 
have no strain upon them, we perceive that they are subjected to 
a compressive strain at one time and a tensile at another, accord- 
ingly as the load advances over the girder. They must, there- 
fore, be of such a section and strength as will resist these strains. 
The necessity of working out a table of strains, in order to arrive 
at a correct estimate of the effect of a moving load upon the bars 
of the web, is now apparent. It is commonly assumed that there 
is no strain upon the central bars of the web, simply because 


that is the condition obtaining under a uniform load, but Table | 


II. demonstrates the fallacy of all such loose conclusions. 

The present example only includes the case where the load is 
situated upon the bottom flange ; but, from what has been stated, 
there will not be the slightest difficulty in applying the same 
principle to the other instance where the load is placed on the 
top. We would advise our younger readers to make a similar | 
table of the strains belonging to the example we gave in these 
articles, when the load was supposed to be situated on the top 
flange. There is this difference to be remarked in the two ex- 
amples: when the load is at the top, the strains upon both dia- 
gonals nearest to the load will be compressive, and tensile when 
it is upon the lower member. To render our information com- 
plete, it is necessary to construct auother table showing the 
maximum strains of both kinds that the bars are subjected to. 
This is readily accomplished by adding together all the strains 
that have the same sign, and tabulating them under their respec- 
tive bars. 3 

A reference to Table III. will indicate at a glance the relative 
maximum strains that the bars in Fig. i are subjected to by the 
action of a passing load of 0°5 ton per footrun. The stroke ap- 
pended to the bottom of the letters in Fig. 1 is merely to avoid 
confusion, and will not, therefore, prevent their being recognised | 
as the same bars as in Table I. the load be supposed to ad. | 


particular system upon the apices of which the load rests that are 
affected by the load. The other bars suffer no strain until some 
of the apices belonging to their own system are loaded. In the pre- 
sent instance the moving load has been considered to be of greater 
amount than it really is, and the conclusion to be drawn from 
the investigation manifestly is, that in bridges of small span, if 
the strains be calculated upon the assumption that the total 
load, live and dead, is uniformly distributed over the whole 
span, there is not much difference occasioned in the strains with 
the exception of the middle bars. But in practice these bars are 
generally of the same scantling as those in their immediate 
vicinity, and are amply strong enough. The principle is this ; 
if the permanent or dead load bear a very large proportion to the 
moving or live load, the effect of the latter in augmenting the 
| maximum strains upon the bars will be very trifling. If, on the 
contrary, it be small, then the moving load will considerably modify 
| the existing strains. It is a simple question of the preponderance of 
| one load over the other. In practically designing the girder, 
| care must be taken not to cut down the material too fine, espe- 
cially when providing for the action of a moving load. This is 


posed to be simply those resulting from a load successively 
superimposed upon different parts of the girder. No allowance 
is made in the theoretical calculation for the violent shock, con- 
cussion, and consequent vibration that attend the passage of a 
heavy train over a bridge. This must be allowed for by expe- 
rience, the introduction of such additional bracing and rigidity as 
| the skill of the engineer suggests. These are points which can- 
| not be learned from books, but which must be the result of 
actual practical knowledge. It is for this reason that the caleu- 
lation of strains and the determination of the sectional area re- 
quired should proceed pari passu with the design and the 
actual drawing of the girder. It is not sufficient to design a 
structure that shall merely resist the forces to which it is sub- 
jected. The problem is to so design it, that it shall resist them 
in the best and most economical manner, which can only be en- 
sured by a practical knowledge of what may be termed “the 
putting together” of ironwork. It would be to little purpose 
to give the web of a plate girder the number of square inches re- 
quired to resist the shearing strain, unless it were stiffened in a 
manner that would allow of it being able to receive the strain 
properly. Theoretically speaking, the web might be strong euough, 
but practically it might be so weak that it would buckle up under 
a fourth of the calculated strain. 

There is another description of girder to which we shall direct 
attention, although we consider it inferior to the regular lattice. 
It is nevertheless used a good deal, especially in timber work; and a 
knowledge of the manner in which the strains act will be of use 
to those who may have to deal with timber trusses and large 
wooden structures. The general type is represented in Fig. 2, 
but there are one or two varieties. In some there are but one 
set of diagonals and others two, and they vary in their duty as 
struts and ties. A distinction must be made between this type 
of girder, in which any upright, a 4, really acts as a strut or tie, 
and uprights similar to those in the railway bridge over the 
Thames at Charing-cross, which are not of the slightest use 
whatever, and may be regarded as so much waste of material, 

t is optional, in the example represented in Fig. 2, to make the 
verticals struts and the diagonals ties, or to reverse that arrange- 
ment. On the argument solely that the shorter members should 
be those subjected to a compressed strain, it would appear that 
the verticals should be made to act as struts. There are, how- 
ever, other reasons which render this rule of little value except 
asa guide, Besides, in the case in question, the diagonals, in 
consequence of their intersecting half-way, are really shorter 
than the verticals ; for although no strain is supposed to be deve- 
loped at the intersections, yet it is obvious that a bar could not 
deflect laterally at that point. The investigation of this type of 
girder will complete the straight girder principle, and we shail 
subsequently pass on to & consideration of those in which the 
flanges assume a curved shape, and also give details of the caleu- 
lation of the strains upon trusses and roofs. Lately curved roofs, 
partly upon the arch, partly upon the bow string principle, 
have come very much into use among engineers; and very pro- 
perly so, because they are pleasing to look at and easy of con- 
struction. We shall consider them fully in subsequent articles, 
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| the more necessary, as the strains that are calculated are sup- 
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THE SOUTH STAFFORDSHIRE EXHIBITION. © 
(From our Special Correspondent.) 

Tue Earl Granville, the Government leader in the House of 
Peers, is an ironmaster and mineral-worker of considerable posses- 
sions in Shropshire and in North Staffordshire. It was appropriate, 
therefore, that he should have been selected to open the South 
Staffordshire Industrial and Fine Arts Exhibition in that town on 
Tuesday last. Nor was it less appropriate that he should be sup- 
ported by the other members of the Upper House whose seats are 
in the same neighbourhood, headed by Lord Lichfield, the Lord- 
Lieutenant of the county. It was likewise seemly that Messrs. 
Chubb, whose fastenings secure the treasures of the place, should 
make and present the key which was used by the Lord-Lieutenant 
of Staffordshire, before Earl Granville was presented with an 
address inside the chief building. This is, as in South Staffordshire 
it ought to be, of iron and glass, 150ft. long, 60ft. wide, 18ft. to 
the spring of the roof, which then, in a semi-octagon form, rises to 
a total height of 45ft. from the floor. Around the building is a 
fine art gallery, and on the floor there are wings to the main build- 
ing 10ft. wide and \4ft. high. The internal ironwork is correctly 
and suitably decorated by the painter, and the building thus 
becomes the most important part of the show. 

The Exhibition is stronger in fine arts than in industrial exhibits, 
Of the latter there are 22) applicants for space, all restricted to 
South Staffordshire goods ; and what they send is shown on the 
floor of the building we have described, and in the grounds in 
which it is erected. The Fine Art contributors number 150, chief 
amongst these are her Majesty, who sends the Abyssinian trophies, 
and an admirable collection of in water and metal 
goods wares from the South Kensington Exhibition. Altogether 
there are over 500 paintings shown and about 250 water colours. 

The Executive Committee, in their address to Earl Granville, 
said that the first idea of this undertaking took its rise about a 
year ago in the minds of a few only, who were much interested in 
promoting the welfare of the Wolverhampton School of Practical 
Art and of the South Staffordshire Educational Association. Both 
these institutions being much in need of funds to increase their 
utility, a proposal was made that any surplus funds, the proceeds 
of the Exhibition, should be divided between them. It was felt, 
too, that the great importance and variety of the manufactured 








roductions of South Staffordshire and East Worcestershire, 

aving never hitherto been fully realised in any exhibition, the | 
proposal to supply this want by a complete and local exposition | 
of the manufactures of the entire district, supplemented by a Fine | 
Arts loan collection, by collecti ted with the subjects of | 
natural history and education, and by various out-door appliances, | 
could not fail to ensure for it a deep and wide-spread interest. It 
was hoped that much benefit might accrue to all classes of that 
densely populated district, and especially to the artisans who 
might visit the treasures of art and the “een ge of skilled industry 
both of the present and past times collected together within the 
walls of the exhibition building, by suggesting ideas and planting 
seeds that should bear good fruit in the future, and instil, to some 
extent, in their minds a love aud taste for the beautiful and re- 
fined. The address then went on to show how with all these 
objects in view the building had been erected, three acres of plea- 
sure ground secured around it, and a list of 200 guarantors ob- 
tained ; then that the industrial exhibitors numbered upwards of 

130, and that the contributors of art treasures were more than 

120, The committee subsequently acknowledged the kind con- 
descension of the Queen in lending the Abyssinian trophies, the 

kincness of the Kensington Museum gers in ding speci- 
mens of metal work, water colours, and the like, and that of the 
Secretary of State for India in contributing a loan from the East 
Indian collection. 

The Earl Granviile, in responding, spoke of his having fifteen 
years ago laid the foundation-stone of the School of Art in that 
town—a town with which, in early times, his family had been con- 
nected, and in the chief industries of which he was himself 
immediately interested. It was a “‘feather in the cap” of that 
district that they should have been amongst the first to build a 
place specially for the purposes of industrial art. The address 
spoke of a surplus. As an old exhibitioner, his experience since the 
first exhibition was that if the promoters ‘‘ made two ends meet,” 
they deemed themselves fortunate. As, however, the committee 
here who aspired so high as to look for a surplus were men of busi- 
ness, he supposed it would be secured. He trusted it would. His 
lordsbip praised what he saw around him, speaking with especial 
pleasure of the building and the chasteness of its decoration. It 
was no slight praise to the contractor that it should have been 
delivered up complete on the day promised. What he saw in the 
hall could not but prove highly educationary to all who saw it. 
It was a noble purpose which the committee had. Fifty years ago 
no thought was given to the education of the operative; and 
twenty-five years ago it would have been considered unnecessary to 
educate him beyond the immediate range of his calling. But now 
that the Anglo-Saxon, with his indomitable energy and industry, 
was found in every part of the civilised world, his industry, if it 
was to be successful in its competition with that of others, must be 
educated industry, and the education must extend, not to men only, 
but also to masters. 

Although, of course, an extremely reduced copy, yet this exhi- 
bition is more like that of ’51 than any other which has eye 
it. This is occasioned in chief part by the building (which the 
committee in their address designate, it will have been seen, the 
Exhibition Hall), and by the arrangement of the exhibits. The 
interior arrangement and appearance of the hall are so eminently 
adapted to the purpose to which the building has been put, that in 
a future number we shall give an illustration of it, together with 
a complete description. Our own views have been coincided with 
by those men who nave been officially connected with all the exhi- 
bitions that have taken place since 1851, whether of an inter- 

ti or incial oc! ter. 

And ther feature of bl with the Hyde Park show 
this exhibition bears relates to the circumstances attending the | 
opening ceremony. It will be remembered that on the occasion of 
the first exhibition there was a geniality of sentiment and feeli 
on the part alike of the visitors and officials which not only mark 
the opening, but also continued to linger in the associations of the 
place until it was closed. Even and the memory of it is fond. This 
state of circumstances has not characterised any other exhibition, 
large or small, since that time. In connection with the opening 
of all these there has been a coldness and formality in a greater or 
less degree. In Wolverhampton, however, the old tone was 
revived. The first impressions were those of pleasure, and they | 

ie | 

















increased as the day wore on, and the exhibition, and as the peop! 
who promoted it, became better known to the visitors. There was | 
a glow of feeling throughout which may be regarded as a most 
happy augury of the future. Happy in the smaller show being 
attended with results of an educational character as proportion- 
ately marked as those which followed the exhibition which was | 
promoted by the late Prince Consort. Happy, 
show in Wolverhampton proving as a provi 
cially what the Great Exh 
bitions of an international c . The Granville 
—— out that the Hyde Park Exhibition had proved an excep- 
mn to all that had followed, in its having provided a surplus for 
dispose] by the managers. It may therefore be fairly hoped that 
in this respect also the South Staffordshire Exhibition prove a 
saleees sone of Soin Sos payee an tate gO . 
. Amongst metal goods from Kensington are W's 
ton Court gates—the veritable 


ibition proved in relation to other exhi- 
Earl 





8 copy. 
; i tant line, that 
| Northern 


whilst he was in Bristol a few days ago, “‘ cp ry ” arbitration 
ae tee articles is a crystal goblet upon a shank of 
metal fashioned with wondrous beauty by hands which lost their 


cunnt very man; there is a uine 
: , both as deftly and as Pree 


y years 
Apostle-lock with its attendant 
wrought as if it were ivory work. The secret of opening the loc 
has not yet been discovered. Let every one who esteems such 
metal work Salata which is shown for the first time at a 
public exhibi 

There is another and a different piece of carving there, worth at 
least £250, the work of a pattern maker at an ironworks, 

The most remarkable fact about the Exhibition is that it con- 
tains only one exhibit of iron. The ironmasters of South Stafford- 
shire have never been forward to show the product of their mills 
and forges at even the international exhibitions ; and alike in 1862 
in our own country, and in 1867 in Paris, the Earl Dudley’s was 
the chief case, seconded, however, by that of Messrs. Beard, of the 
Regent Works, Bilston, who showed chiefly thin sheets and wire 
iron. Now the only exhibitors are the Eagle Coal and Iron Com- 
pany of West Bromwich. Happily they need not be ashamed of 
what they show. It would not be easy for them to be beaten, 
either in South Staffordshire or elsewhere. This firm appears to 
have obtained some repute in the making of iron for gun-barrels. 
They produce the iron without piling, and secure great strength by 
reason of mixtures of varied qualities of iron from different dis- 
tricts, This iron is shown in the bloom, in the further stage be- 
tween that and the sheet, then in the sheet and the barrel. They 
also show specimens of boiler plate, tested only at the close of last 
week at a public testing machine in the district, by an independent 
inspector, which submitted to half an hour’s tensile strain, broke 
some of it at 244 tons and some at 26 tons, and then showed a blue 
silky fibre at the point of separation. ‘there were specimens con- 
torted into almost every variety of shape, had been bent when cold, 
and some of it polished before it was bent. The same iron is also 
shown bent hot. The whole is arranged in a pyramidal form 
within a glass case. The exbibit well maintains the character 
of the neighbourhood for producing really good iron, and the fact 
of its being sent, not by the very old firms, is indicative of the 

rogress which some of the modern establishments in South Staf- 

ordshire are making. The fact that only one exhibitor is show- 
ing does not reflect greatly against the other firms. These are onl 
maintaining their consistency. Very few, as we have intimate 
have been accustomed to show at any exhibitions. The absence 
of the Earl of Dudley’s case, however, calls for explanation. It is 
due to the circumstance that his yom agents had broken up 
the collection. To have replaced it would have entailed a cost of 


The Patent Nut and Bolt Company (Limited) show some of the 
results of the labours of 3000 hands on their works, occupying 
some 20 acres of space, and carried on with a capital of £400,000. 
The products are shown in a case of considerable pretensions, and 
reveal the great variety of the goods which the company make as 
well in copper and yellow metal as in iron and steel. The collec- 
tion appears complete, as from such a concern it ought to be. 
Every special system of railway fastening is shown, such as 
fish bolts, fang bolts, notched, twisted, round, and dog- 
head spikes. Then there are armour plate screws, platers’ 
bolts, deck bolts and screws, and copper and yellow 
metal bolts for shipbuilders, rivets for boiler makers and 
girder works, bolts for colliery purposes, black and bright head 
coach wagon bolts, both in the black and also finished bright, flat 
and converse washers, bed screws, &c. The practised eye will 
speedily observe that the foregoing displays an amount of excel- 
lence for which every one who knew what to look for would first 
inquire; then the regularity and smoothness of the screwing 
will strike him, and the general neatness of finish will be 
observed throughout. Judging from what we see in this 
case, we must honestly say, that it is no cause of surprise that in 
the past year the company should have turned out some 40,000 
tons of goods. Much of the excellence is no doubt due to the 
machinery for bolt and nut-making which the company use, and, 
indeed, make. The concern, by the use of that machinery, notify 
that they were successful against all comers at the International 
Exhibition of 1862 and the Paris Exhibition of 1867. We learn 
that the bolt machinery they make has been brought into 
use in our own Government dockyards, and in Holland, 
Prussia, France, Belgium, Russia, Austria, and America. 
Accurate working and superior finish is claimed for it, and appa- 
rentlynot without cause. The demand continues, and the operatives 
of the y are das busy. The original seat of this 
branch of the iron trade was Darlaston, in South Staffordshire, 
where it is still carried on in its primitive simplicity by hand 
labour. Two years ago, however, two firms were made the nucleus 
of this company. They were Messrs. Watkins and Keen, of the 
London Works, Smethwick, and Cwm Bran Works, South Wales. 
These almost simultaneously at great expense perfected various 

hines and appli for the manufacture of bolts and nuts, 
and they are now the property of the wee, by whom they are 
being applied with so much success as to enable them to exhibit 
what is now to be seen in Wolverhampton, at the same time that 
~~ experience a demand for the machines themselves for use, as 
we have indicated, in other places. 

Of course the show is strong in japan goods, papier maché, tin- 
wares, and small hardwares, and there is a splendid trophy of 








| locks and keys by Messrs. Chubb, but into these we need not here 


enter in detail. Tae Exhibition deserves to be a success. 





NOTES FROM PARIS. 
(From our own Currespondent). 

Rattway work is progressing rapidly in France. In Paris the 
circular line has been completed and is now in thorough working 
order, The terminus is at the Saint Lazare station of the Western 
lines. From My Courcelles station, ten —_ _ po i ogeeng 
on the Auteuil line, proceed either e right or 
bank of the Seine to which forms the middle station, so that 
any of the outlying districts of Paris may now be reached in a 
moderate time and at small cost. 

The greatest activity is exhibited in the northern departments — 
a line from St. Omer to Aire is now under consideration—the con- 
struction of a direct line from Lille to Valenciennes has been con- 
ceded to a new company, to be called the Company of the Valen- 
ciennes Railway and Extensions, This line will bring coal from 


| Anzin and Mons direct to Lille. The Northern Company is about 


to construct branches from Arras to Etaples, by St. Pol and the 
Valley of the Terneuse, from Bethune to Abbeville, passing near 
St. Pol and Frévent; and from Luzarches to the St. Denis and 
Pontoise line. The Minister of Public Works has accorded to a 
company headed by Comte Anatole de Melun the concession of the 
following lines:—Lisle to Commés, Tourcoing to Menin, Gravelines 
to Watter, Boulogne to St. Umer, St. Omer to Berguette and 
Armentiéres, Dunkirk to Oalais, by Gravelines, Somani to Rou- 
baix and Tourcoing, Erquelines to Fourmies or Anor, and from 
Chauny to the line of Soissons, to Laon near Ainsy. These branch 


further, in the lines are all to be executed within six years, at a maximum cost of 
exposition finan- | 150,000 francs kilometre, or £3750 per mile. 


The line prod fom to the Belgian frontier is ing —s 
and is expected to be opened before the end of the year. t will 
cross the Souche, the Serre, and the Vilpion turee times, and pass 
over the valley of the Ton on a viaduct more than 800ft. long, on 

piers 60ft. high. 
The proposed line from Beauvais to salem by Créveccour, has 
rt and the estimate of the cost of its construction is 
— to 2310 per mile, Several es local oe ped vane about 
made in the same department e Oi @ very impor- 
from the Great 


f 





ment and the provincial authorities subscribing £75,200 of the 
amount. 


In connection with the Western lines, surveys are being made 
for lines from Evreux to Ebceuf by way of the valley of the Hou 


and Louviers, from Dreux to Acq' y by the valley of the Eure, 
from Orleans to the sea by way of Nogent, Belesme, Mortagne, 
Lisieux, and Honfleur, from Orleans to Avranches, by Mamers 
and Other lines are including one from 


Alengon. 
Poitiers to Saumur, and another from Fan-Anione to Quette- 


In Bas-Rhin a line is about to be constructed between Colmar 
and Neuf-Brisach, a distance of twelve or thirteen miles, at a cost 
estimated at £114,400; this will form a tion of the line 
now in formation frow Munster to Colmar to the Rhine, and will 
—_ a connection with the German line from Vieux-Brisach to 

ribourg. 

In the same and the adjoining department of the Vosges a 
line is being en between Montzig and Scherneck, a 
istance of twelve miles, the estimated cost of which is £96,000. 

In the southern parts of France the same activity reigns. 
MM. Mangini are about to construct a line from Lyons to Mont- 
brison, with a subvention of £480,000, to be paid in sixteen half- 
yearly instalments, or in ninety years, with per cent. annuities, 
according to the option of the Government. The portion of the 
ns line from Avignon to Gap, which lies between the 

ses Alpes and Volx, is being rapidly formed, and it is nogen 
that the whole line will be opened in three years. The new line 
from Perpignan to Prades was opened as far as Ille not long since ; 
this line will be very useful in bringing timber from the great 
forests, and marble and minerals from Carigou; the iron ores are 
said to be admirable for the manufacture of steel. The line from 
Mentone to Monaco will, it is said, be opened in October. The line 
from Nice to Monaco is. about to be connected with the Italian 
lines ¥ means of a tunnel 300 metres long beneath the mountain, 
upon the slope of which stands the old town of Mentone. 

On the other side of the Alps the railway works seem to have 
been resumed with activity; on the Nice and Genoa line the 
Bergeggi tunnel will be finished this year, and it is hoped that the 
portion of the line between Savona and Oneglia will be opened 
early in 1870, and the remainder about the middle of the same year. 
The line recently opened between Genoa and Chiavari presents 
some remarkable features; it is about twenty-two miles in length, 
and passes over very uneven ground; there are thirty-three inclines, 
but the steepest does not exceed six metres to the mile. The cost 
has been about £17,600 per mile. There are no less than thirty- 
nine tunnels, with a total length of 15,000 metres, or 42 per cent. 
of the line; twenty of these tunnels occur between Recco and 

hiavari, a distance of little more than six miles. The Ruta 
tunnel is 3047 metres long, and it was n to open three 
ventilating shafts in the flank of the mountain, of the respective 
depths of 122, 182, and 137 metres, The Grace tunnel, which is 
nearly 2000 metres long, presents the peculiarity of being lighted 
by lateral openings, one of which is forty-three metres long, and 
looks upon the sea. The viaducts and bridges in the valley are 
also very remarkable—one of these, the bridge over the Sturla, has 
twelve arches of fourteen metres span and twelve in height. A 
small circular railway is about to be formed around Genoa, which 
will bring the new line in connection with that previously opened 
between Genoa and Savona. The Calabrian Railway has been 
extended by the opening of that portion which lies between 
Lazzaro and Branconovo, a length of between thirty-seven and 
thirty-eight miles. 

The Prince of Thurm and Taxis andjthe Contes de Maltzahn and 
de Stolberg have obtained a provisional concession for the line of 
Oels-Militsch-Krotoschin-Posen, which will establish direct com- 
munication between the coal and iron districts of Upper Silesia, 
the Grand Duchy of Posen and Danzig, and the other Prussian 
ports. The cost of the work, in addition to the purchase of the 
ground, is estimated at £800,000. - 

The authorities of Trieste have approved a plan for the improve- 
ee ee It includes the development of the enclosed 
roadstead on the Venetian side, the prolongation of the two prin- 
cipal jetties, and the formation of four new ones, the execution of 
works to prevent the silting up of the port, and the diversion of 
the embouchures of the two torrents, Klutsch and Marsesin. The 
port of Trieste has long wanted improvement and extension, for 
the roads are ill-protected and the inner basin is only about 5000ft. 


4 
Cordier, a French engineer, well known in Egypt, has been 
commissioned to construct a bridge over the Nile at Cairo. The 
length of this structure will be about 2600ft., and the price is 
fixed at £80,000. It is to be completed in two years. : 
The bulletin of the Ironmasters’ Committee gives the following 
important statistics relative to the production of Bessemer steel in 
France during the last six years:—In the year 1863, 1857 tons; 
1864, 6751 tons; 1865, 9751 tons; 1866, 10,791 tons; 1867, 19,893 
tons; 1868, 42,601 tons, of which 18,069 tons were produced in the 
first half of the year, and 24,532 tons in the second half. The 
greater of this steel was in the form of rails, which amounted 
to 10, tons in 1867, and to 25,760 tons in 1868. The total 
amouat of rails produced in France during 1868 was 229,964 tons, 
so that the Bessemer rails represented about 11 per cent. of the 
whole. The use of Bessemer steel rails increases daily in France. 
The Midi Railway Company have just accepted tenders fora large 
uantity of sleepers. All the contractors are of the Landes of 
Sanen, and the prices vary between lf. 88c, and If. 95c. per 


sleeper. 

M. de Coéne, an engineer of the Western Company, has pre- 
vailed upon the directors to try electricity for lighting tunnels. 
One hundred Bunsen elements, with Serrin’s automatic regulator, 
are about to be used to ¢ the workmen employed in the Ste. 
Catherine tunnel, at Eauplet, near Rouen. 

The saving of the waste products is the very giiengly of manu- 
facture, and the following account of the reco’ of the salts 
contained in the dust of the pipes of blast furnaces deserves atten- 
tion. At Rosen! 200 quintals of dust have supplied 76 lb. of 
salts, but the fixed deposit in the pipes is still richer in soluble 
—, — BEng A yA my ed-for —— it has + ag 

com with chlori tash, magnesia, lime, 
The is aa soluble salts recovered at 








iron, and manganese. Pp : 

Rosenberg are given as follows :—Chloride of calcium, 514116 per 
cent.; chloride of potassium, 26°8983 per cent.; chloride of am- 
monium, 17-7003 per cent.; chlorideof magnesium, 1°4994 per cent. ; 


chloride of sodium, mlb oar sad iodide of iron, 1°0890 per 


cent, ; 
cent.; zinc and sulphuric —traces 


The saving in one year at Rosenberg amounted to 3952 1b. of 
salts and 33 lb. 5oz. of iodine, and it is believed that eventually 
much more vered 


reco 4 

A young man employed in the chief telegraph office in Paris, 
M. Meyer, has invented @ motied of penting despatches by 
means of a screw revolving opposite an inking cylinder, which is 


said to be so remarkable as regards simplicity and celerity that the 
fr 1200 of the Department has purchased the invention 
‘or 


The accounts from the iron districts improve daily, and prices 
are steadily advan: In the Haute Marne the forges are in full 
blast, orders plentiful, and the market of Saint Dizier is full of 
activity. Rolled sheet from coke is quoted at 105f. to 110f. at the 
works. This sheet is a Machine iron also in favour, 
—- . Pig iron has suffered a slight check, particularly in 

at for re 

ce Tint the marke ton fall ot colasn, the quetsiion. tor tren 
same ki eo Ww are uo m for 
at the works is 205f., but it is expected to thee to 210f. imme- 


The Alais works in the Gard have taken an order for rails for the 

i the Belgian masters 

of the shortness of the time fixed for delivery. : 
En tho crapes and other meme peorunts Ges nothing acing, 


on account 
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Grants and Dates of Provisional Protection for Six Months. 


THOMAS Yorkshire, bse ae Saree e- 
cou: Cah nee bey oe Bee and wagons.”—22nd March, 1869. 





an useful product or useful products 


Loughborough, Leicestershire, “Improvements in 
bolts, and in the means of the same.”—2nd April, 1869. 
1107. JoHN PARRY and RICHARD MORBISs, Cambrian Slate Works, Lianberis, 


Hull, York- 


iron, or 
1139. MARTIN SAMUBLSON, - ‘Kingston-upon 
-Hull, Yorkshire “An im- 


shire, and Cyrus Eskrett, K 

proved combined vay ny envelope and filling plate to be used in expressing 

oil or fatty matters from ge eh te Bee en tances, and 
ially in the manufacture of oil cake.” - 13th April, 1869 


1159. CLInTon EpecumBE Baooman, Fileet-street, London, “ Improvements 
in the means of producing motive power, and in the apparatus connected 
—— "A communication from Eugene Frederic Alexandre Goguel, 

it. Etienne, France.— 14th April, 1869. 

1169. JoHN Henry JOHNSON, Lincoln’ s-inn-fields, London, “ Improvements 
in motive-power engines and steam .”—A communication from 
Antoine Etienne Montigny, Paris.—15th April, 1869. 

1175. ROBERT LEGG, Owen’s-row, Clerkenwell, London, ‘Further improve- 
ments in machinery for spinning or twisting "and winding tobacco.”—16th 


April, 1869. 

1196, WILLIAM HENRY SMITH, pao Salisbury-street, Strand, London, ‘“‘Im- 
provements in lavatories, and in taps, valves, and fittings to be used in 
connection therewith for the admission and discharge of water, 
which taps and valves are also applicable to other "—A communi- 
cation from A A. Guillot, Marseilles, France. —19th April, \869, 

1207. Ropert JOserH E.Lis and CHARLES LIONEL WINGFIELD Fitz- 
GERALD, Laxev, Isle of Man, “ Improvements in the mode or method of 
drying animal and vegetable matters.” 

1218. WiLLIAM =RoBExT LAKkg, South ton-buildi Chancery-lane, 
London, “ An improved toy."—A communication from Narcisse Rabouin, 
Paris. - 20th A 1869, 

1218, JOHN Fi BtCHER, sen., JOHN FLETCHER, jun., and WILLIAM FLETCHER, 
Eagle Foundry, Salford, ‘Lancashire, “An maneved mode of and appa- 
ratus for lubricating the wheels of velocipedes and other wheels and 
pulleys.” - 2lst April, 1869. 

1235. George Dania, Rochdale, Lancashire, and JOHN STOTT, THOMAS 
STOTT, ROBERT Storr, and SAMUEL STOTT, Wardle, near Rochdale, Lan- 
cashire, “* Certain improvements in carding engines.” 

1237. James Eccies, Black-lane, Radcliffe, Lancashire, ‘Improvements in 
apparatus for lessing warps in machines called slashers.”” 

1238. GeoOrGE WHITE, Queen-street, Cheapside, London, ‘‘ A ship-weir or 
movable dam for cleaning and appropriating the bed or course of rivers or 
other running navigable streams "—A communication from Mr. Johann 
Nepomuc Moerath, Vienna, Austria. 

1241. MARK HILLasy, Andover, Hants, “Improvements in harrows or 
drags” 22nd April, 1869. 

1247, WILLIAM PALLISgx, Army and Navy Club, Pall Mall, London, and 
THOMAS ENGLISH, Wandsworth, Surrey, “Improvements in screw bolts, 
bolt-holes, nuts, and washers for armour-piated structures.” 

1248. NEWTON oo High Holborn, St. George’s, Bloomsbury, London, 


1250. WILLIAM ALEXANDER LyTTLz, The Grove, Hammersmith, Middlesex, 
“‘Improvements in voltaic batteries for telegraphic and other 

1351. Geor@s TOMLINSON BOUFFIELD, Loughborough Park, Brixton, 
Surrey, ‘‘ Improvements in sheep washing ap; —A communication 
from William Wright and Henry Dale Edwards, Melbourne, Victoria. 

1252. SAMUBL SMITH, Derby, “‘ An improved axle and axle-box for railway 
carriages and wagons.”—A communication from George Smith, Vitbsk, 


Russ 

a WILLIAM BRUCE DICK, Hy ty Lanarkshire, N.B., “‘ Improvements 

‘or ex 

1: od. JOHN WHITTAKER, Sun “renwerks, (Oldham, Lancashire, ‘‘ Improve- 
ments in machines for moulding wheels.” 
1255. HENRY EvWARD NEWTON, bmg fae London, “ An improved 
mode of and apparatus for pr ing of steam boilers.” - A 
communication from James ‘Craig on bent Rochester, New York, U.S. 

1256. Henry Eowane Newron, Chancery- lane, London, ‘ “ Improvements in 
puddling iron.”—A communication from Charles Hewitt, renton, New 














Jersey, U.S. 
=. Tbomas WILSON, Birmingham, “Improvements in cartridges for 
reech-loading fire-arms.” 
1258 EDMUND TATHAM, Nottingham, ‘‘ Improvements in the construction 
es and of nebs or thread carriers for warp machines.” —23rd April, 


1263. ALFRED MotR, Britannia Works, Str: Manchester, ‘‘ Improve- 
ments in stocks and dies for screwing bolts and other articles.” 

1264. JACOB WRIGEL and BARNETT WEIGEL, wae -road, London, ‘‘ Improve- 
ments in the manufacture of shirt studs and solitaires."’ 

1265. ROBERT Foster, Liscard, Cheshire, “ Imp its in hinery for 
crushing and pulverising.” 

1266 JOHN HEAL, Axminster, De hire, “‘ Impr in harrows for 
vorking or cultivating the soil. 

1267. SAMUEL BROOKE, Gee, Yorkshire, “ Improvements in or appli- 
cable to machinery or apparatus for carding and otherwise preparing wool 
or other fibrous substances for s 

1268. JAMES CRABTREE, Sheffield, “ Improvements i in machinery for cutting 
shives, bungs, corks, spiles, or other taper pegs.” 

1269. CHARLES DENTON ABEL, 8 buildi Chancery-lane, 

mee bed ts in ipedes.”—A communication from Léon 

Mangin, Boul d de Strasb aris. 

1271. DONALD ARCHIBALD SINCLAIR MACKINTOSH, Glasgow, Lanarkshire, 
N.B., “‘ Anew or improved cask yet 

1272. ALEXANDER JACK, Maybole, Ayrshire, N.B., “ Imp 
ing and mowing machines.” 

1273. ALEXANDER CLARK, Chancery ane, London, ‘ Improvements in reap- 
ing and mowing machines.”— A communication from uel Clark Ridg- 
away, Baltimore, Maryland, us 

1274, JAMES CUDBIRD, Hingham, Norfolk, “Improvements in motive- 

“¢° machi 
. OTTO ENGHOLM, Edinburgh, Tr N.B,, “I ts in 























ts in reap- 


1300. RICHARD M. Burnley, Lancashire, ‘‘ Improvements in the 
construction - 


of wheels for carriages.’ 
301. Henpeet WILLIAM Harr, Fitzroy-road, it’s Park, London, 
“ ements construction of ovens for and cooking.” 
302. THOMAS ASPDEN, Upper F Leeds, Yorkshire, and 


shoes. 
1303. JOHN HAWKINS wn Ba wicca, Kenta, me 4 
vements means, mac or apparatus used jon 
rai of said aap being app! le to 
or refrigerating apunies oF 


pulley arrangement’ , 1869, 

1304 OSWALD MOSELEY, Bedford-street, Covent-garden, London, ‘*Improve- 
ments in the construction an of pes. 

1306. Isaac JacoB JORDAN i Manchester, «Improvements in the 
ventilation of hats or other coverings for the head.” 

1307. JEAN BaPTisTE KROLL and ANTUINE FROMENT, Boulevard Sebastopol, 
Paris, “‘ Imp in p for infusing tea, coffee, and other 
similar beverages.” 

1308. Georce Heyes, Radcliffe, Lancashire, and EDWARD BARLOW, Little 
Lever, Lancashire, “Improvements in machinery for winding yarns or 
threads on bobbins.” 

1309. NICHOLAS Voice, Handcross, Sussex, ‘‘ Improvements in cask stands 














26. WILLIAM Prosser, L ter, “Im its in the purification and 
bleaching of oils, gums, resins, and spirits.” 

29. Joseph JupGe Hays, King’s Cross, London, “Improvements in 
meee Se ques for obtaining and drying peat and carbonising the 


30. JOR JoHN ve ened Fernley-place, Sheffield, “‘ A pew or improved appa- 
ratus for inhaling va; , medicated air, or gases.” 

31. Joun Henry JOHNSON. Lincoln’s-inn-fields, London, ‘‘ Improvements 
in sewing machines, applicable to other machines worked by foot power.”— 
A communication from Greenleaf Stackpole, New York, U 8. 

36. SAMUEL REMINGTON, Southampton-buildings, Chancery-lane, London, 
“Improvements in breech-loading fire-arms,” — 5th January, 1569. 

41. EDWIN RoBBINS, Stibbington-street, Somers Town, London, “‘ Improve- 
ments in the manufacture of decorative and d or tubular casts, 
slabs, blocks, or other in the application thereof to the con- 
struction of buildings and other purposes.” — 61h January, 1869. 

50. FReperRicgk ROBEkT AUGUSTUS GLOVER, Bury-street, London, ‘‘ Im- 
provements in the means of and apparatus for letting down, weighing, and 
finishing ships’ anchors. 

54. Henry Geores Sane, ¢ Goswell-road, London, “ Improvements in 

hinery for and solidifying coal, clay, lignite, peat, and 

other analogous substances, applicable also to machinery employed for 
other purposes."—7th January, 869. 

57. WItLiaM Tatuam, Vulcan Ironworks, Rochdale, “‘ Improvements in 











or tilts. ’ 
1312. Lewis Isaac, Elysium Villas, Northumberland Park, Tottenh 
Middlesex, “Improvements in folding or collapsible tables, stands, and 


1313, EDWARD Cooper, Laurence Pountney-lane, London, “ Improvements 
in ventilating hats "’ 

1314. TaOmas BosTOCK, Stone, Staffordshire, ‘‘ An improved application 
bs method of applying elastic fabrics in the manufacture of boots and 


1315. ROBERT BENNET FORBES, Jermyn-street, London, ‘‘ Improvements in 
rigging squate-rigged vessels.” 
1316 JUL‘US FROLIcH, Park Villas, Lonsdale-road, Barnes, Surrey, ‘‘ Im- 
provements in apparatus for generating gas to be used in gas furnaces.” 
1317. ALBAN MERSDITH, Newgate-street, London, ‘“‘ ]mprovements in the 
manufacture of iron and steel.” 
1318. Davin GrReiG, RoBexT BURTON, JAMES GOZNEY, and THOMAS 
penny Steam Plough Works. Leeds, Yorkshire, ‘‘ Improvements in 
atus to be used in cultivating land when steam ony is Tn ry vd 
1819. WILLIAM EvwarpD Genee, 7a street, “Im- 
provements in the 3, oy stringed instru- 
ments.”--A communication oenn Frederic Bauer, Boulevard Bonne- 
Nouvelle, Paris. 
1320. HENRY BRAY and HENRY ADAMS, Nottingham, ‘‘ Improvements in 
gaining in oil colours.” 
1321. WiLtIaM ROBERT LAKE, Soares aeeie, Chancery- lane, 
nden, ‘‘ Improvements in apparatus for g g steam, 
and in furnaces for steam generators and for other - ade ”—A communi- 
cation from Treat Timothy Prosser, Chicago, Illinois, U. s.- —28th April, 








1 
1322. MARMADUKE WILKIN, St. James-terrace, Paddington, London, and 
Joun CLARK, South-street, Finsbury, London, ‘‘ Improvements in radiating 
the aales of railway carriages.” 
1324. OSWALD Rose, Bolton, L 
‘dove 


hi «“y 





Pp nts in steam engines.” 





Inventions oe p.4 Six Montes oc on the Deposit of 
Complete Specificatio 

1310, HENRI ADRIEN ae canine Piccadilly, London, 
‘4 new and improved means of concentrating the caloric of heated water 
used for bathing purposes.”—A from C d’Estains, 
Rue de Chaillot, Paris —28th April, } 

1332. Francois Buseaup, Rue du faeea * Angouléme, France, ro cae 
ments in apparatus for making bottle envelopes.” —30th April, 1869 





Patents on which the Stamp Duty of £50 has been Paid. 


1263. ARTHUR sues Becks, Birmingham, “‘ M ture or treatment of 
iron.”—4th May, 1866 

1264. HENnY DOUGLAS and coe DOUGLAS, Glasgow, Lanarkshire, N.B., 
* Cop tubes.” —4th May, 

1281. JAMES a Dukinfield Cheshire, ‘‘ Apparatus for lubricating the 

y for spinning, doubling, or twisting fibrous 








materials.” * bth May, 1866. 

1282. George Davigs, Serle-street, Lincoln's-inn, London, “ Exhausting 
and compressing air.” —2h May, 1866. 

1291. Henry KINNAIKD YORK, Grange Town Ironworks, Cardiff, “Iron and 
steel "—5th May, 1866. 

1317. JOHN RUSSELL SWANN, Leith-walk, Edinburgh, “ Limekilns.”—8th 


lay, 1866. 
1352.  joun <a Hast, Cheapside, London, ‘‘ Knobs or handles, &c."” 
—llth May, 
1350. wasn Pacessn, York-terrace, St. John’s Wood, London, “‘ Treating 
metals, &c.” 11th May, 1866. 





Patents on which the Stamp Duty of £100 has been Paid. 

1321, JAMES MELLODEW and THOMAS MELLODEW, Moorside Mills, Oldham, 
Lancashire, and CHARLES WILLIAM KESSELMEYER, Manchester, ‘* Looms 
for weaving.” —3rd May, 1862. 

1337. JamES Roscog, Beli-lane, Leicester, ‘‘ Lubricator for steam engines.” 
—5th May, 1862. 

1342, BENJAMIN COOKE, Frathy House, oy Devonport, Devonshire, 
** Implement for cutting turf ” — 5th May, 1 862. 

1360. PHiLip Howard CoLomB, Devonport, Devonshire, ‘‘ Apparatus for 

signalling.” —7th May, 1-62. 

1376. WILLIAM RIDDLE, Gerrard-street, Islington, London, “ Hydraulic and 

other presses, &c.”—8th May, 1862. 


Notices of Intention to Proceed with Patents, 


484. EDWIN ROUND,*Sheffield, ‘‘Improvements in vessels for holding and 
cooling or warming fluids or solids.”—17th February, 1869. 

658.4THOMAS HOWCROFT and ALEXANDER MvcGRsGOR, Bedford Leigh, 
Lancashire, “ Smgooveqsents = hinery or for reaping and 
mowing, and for sp 1) ig grass. "4th March, 1869, 

1040, ALFRED VINCENT NEWTON, Gone lane, London, “ An improved 
construction of baking oven.”—A communication from Joseph Vale, 
Beloit, Wisconsin, U.S.—6th April, 1869. 

1085. CHARLES LUNGLEY, Greenwich, Kent, ‘‘Improved means of and 
for removing deposit from tubes, flues, and passages." —9¢h April, 














“ne preserving of articles of 2 in the mecheniom or apparatus 
employed therefor or connected th 

1276. OTTO ENGHOLM, Edinburgh, Midlothian, N B., ‘‘Improved means, 
apparatus, for g caught t fish in life for market, 





and 

applicable also for other purposes.” 

1278, THOMAS FORSTER, coy and Peter Brusgey Cow, jun., Streat- 
ham Common, ‘I ds containing india-rubber, 

gutta-percha, or balata, and in the ne mn of such compounds.” 

1299. WitLtaM ROBERT LAKB, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in the construction of axle-boxes for railway 
carriages and other vehicles.”.—A communication A. Frederick Collier 
Christy, Melbourne, Victoria, Australia.—24th April, 1»69 

1280. GzonGr WHITE, Queen-street, Cheapside, London, “An improved 
apparatus for carding tow.”—A communication from John Clay, James 
Leslie, and Emile D Ider, Ghent, Belgi 

1281. Isaac FARRELL, Clanbrassil-terrace, ‘and WILLIAM | TURNER, Hammer- 
smith Ironworks, Dublin, ‘I in 

1282. ALFRED WATSON, Newington Green-road, London, ‘‘ Improvements 
> sleeve Jinks, solitaires, glove fasteners, and other similar articles or 
lasteners.”” 

1284. HENRY HALL, Burton-on-Trent, a “Improvements in 
obtaining motive power and apparatus theref 

1285, JosEPH KNOWLES ,BROADBEST, ‘SAMUEL PRESTWICH, and JOHN 
PRESTWICH, F. in the arrangement 
and construction of a boiler and an furnaces for economising fuel 
and labour and consuming smoke.” 

1286. JOHN SMITH, Stanley-terrace, Rathgar, Dublin, “« Improvements in 
self-acting signa] apparatus for preventing collisions on ——. 

1287. ALFDaD VINCENT NEWTON, Chancery-lane, London, ‘* An improved 
reversible parasol.”— A communication from Joseph Edmund Banks, New 


or. 
ae Mais EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
enerators and condensers. "— A communication from Benjamin 
Talbot bot Babbitt New York, U.S. 
1289. RoBEaRT STs«Nns, Cork, Ireland, “ Improvements in anchors.” 
1291. GguRGt HAWXHURST and JAMES POLLOCK, San Francisco, California, 
Lose Mit improved method of and means for pr ting the i 
f steam boilers.” 

















1292. WILLIAM PROWETT, treet, Southwark, ened pr 


PP 


1093 SYLVANUS FREDERICK VAN CHOATE, Boston, Suffolk, Massachusetts, 

U.S., “Certain improvements in fire-arms.” ~1004 April, 1869. 

1117. JouneK tek," Woolwich, Kent, “ Improvements in cabs, carriages, or 

other vehicles.” —12th April, 1869. 

= GroRGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, 
Surrey, ‘ ‘Imp in the of heavy hydrocarbon oils, 

and in apparatus used therein."—A communication from Joshua Merrill, 

Boston, Massachusetts, U.S.—16th April, 1869. 

1200. HENRY: YOUNG DaRBACOTT SCOTT, Ealing, Middlesex, ‘‘ Improvements 

in pottery ovens or kilns, and glass and other furnaces."—19th A ril, 1869. 

3945. ELLIS BUTTERWORTH, Calder Cottage, near Rochdale, cashire, 

“Certain improvements in or applicable to furnaces.”—26th December, 





1868. 
3956. FRANCOIS ALEXANDRE VicTOR = Rue Servandoni, Paris, “Im- 
provements in the of printing surfaces. "— 29th 
December. 1868. 





3963. JOHN LAURIE and JAMES WHITTAKER, Seacombe Forge, Rivet, and 
Bolt Works, Cheshire, ‘‘ Imp in y for screwing and 





in 

sor. ee Fox, WrmutaAm Fox, and JoserH RerFitt, Silver Cross 
Works, Leeds, Yorkshire, and GEORGE GRaNGE, Pateley Bridge, York- 
shire, “ Impr in y or apparatus for cutting and shaping 
wood or other materials.” 

3965. ANTOINE GALY CAZALAT, Rue Gaillon, Paris, “ Improvements in the 
manufacture of steel, and in the —— employed therein.” 

3969. WILLIAM WINTER, Leeds, kshire, “Improvements in sewing 
machines.” 

3972, PaUL GORNALL and RICHARD GORNALL, Blackburn, Lancashire, 
“ Improvements in the long collars of roving and slubbing frames, used 
in the manufacture of cotton or other fibrous material.”—30¢h December, 





1868, 
= ANDREW BARCLAY, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in 


3990. +> ape te London, ‘‘ Improvements in the manufac- 

ture and ventilation of hats.”—31st December, 

1, JosHUA HEapP, iaamenie Lyne, Lancashire, “A new system of gear- 

ing, which wed los engi to lathes, laning, drilling, shaping, and screwing 
in all cases where an extra purchase or con- 





Loman-s 
in kni machines.” —26¢h apr, 1809. 








ments 

1293. WiuLIAM ROBERT LAKE, S di y-lane, 

ion, ‘‘Improvements in locks. YA omenaaiites from “James 
it, Rochester, New York, U.S. 3 

1294 JOHN PaGs COOPER, Bow, Middlesex, ‘‘ Impr in the tre 
tion of nuts and bolts. 

1295, BENJAMIN Dosson, Bolton, Lancashire, ‘‘ Certain improvements in 
card nes.”— A communication from Ernest Constantine Pfaff, 


tz, 
1297, JOHN Cans, Kew, Surrey, ‘‘ Im; in cases or holders for fusees, 





tion of 1 power +3 

. THOMAS bp meee ne Over Darwen, hi ts in ma- 
* a r apparatus used in the "preparation of en, ‘and. in the manufac- 
ture thereof into textile fabrics.” 

3. SAMUEL LYONS, Wilson-street, Finsbury, London, ‘The mode of pro- 
ducing and employing devices and designs upon textile fabrics for certain 
articles of dress.”—lst January, 1869. 

15. nd a Birmingham, and CHARLES a ae GRUBB, 


iddlesex, ‘‘ An improvement in candlesticks.”—2nd January, 


a 











yay nye | oe oe other lights, and in es pellets 
therewith. 





for preparing to be spun cotton, woo, and other fibrous sub- 
stances, and for the production of a web to be converted into felt and 
wadding, and for similar pur, x 

60. ReemnaLp Wierau, Leeds, Yorkshire, “ Improvements in horse ploughs.” 
—S8th January, 1869. 

67. WILLIAM EpwarpD GepGg, Wellington-street, Strand, London, “Im- 
provements in the manufacture, and more particularly in the closing of 
tins or boxes for preserving provisions, and for other uses, together with 
improved machinery or apparatus for effecting the same ” - A communi- 
cation from Edmond Jean Bourgine, Faubourg St. Martin, Paris. 

68. ROBERT LeeG,§ Owen’s-row, Clerkenwell, London, ‘‘ improvements in 
the application of steam as a motive power.” 

69. Fasperick SAMSON THOMAS, City-road, Islington, London, ‘‘ Improve- 
ments in railway and locomotive carriages, and in machinery and appa- 
ratus connected therewith.” 9th January, |1869. 

88. ALEXANDER H«Nay, Edinburgh, Midlothian, N.B., “ Improvements in 
fire-arms and ammunition "—12th January, 1869. 

111. THOMAS MOKTLOCK, Singleton-street, Hoxton, London, ‘‘ Improvements 
in apparatus for levelling, furrowing, and dressing millstones. ’—14ih 
January, 1869. 

163. JOHN Henry JOHNSON, Lincoln's-inn-fields, London, “ Improvements 
in the burning of bricks and other like articles, and in the kilns and appa- 
ratus employed therein" A communication from Henry Wright Adams, 
Philadelphia, Pennsylvania, U.S.— 18th January, 1869. 

487. ALLEN Ransome, King s-road, Chelsea, London, “ Improvements in 
wood-cutting machinery.”—17th Fedruary, 1869 

905. JouN JaMes BopMeR. Newport, Monmouthshire, “* Improvements in 
the manufacture of iron and steel, and in the to be pl 
therein, part of which improvements are also applicable to the treatment 
of other metals and alloys.”—25:h March, 1869. 

957. WILLIAM FasH Procter, Cheapside, London, ‘‘ An improved construc- 
tion of sewing machine table ’"—A communication —_ the Singer Manu- 
facturing Company, New York, U.S.—30th March, 186 

10038. DAVID OsBOKN, Great Berkhampstead, Hertfordshise, ” Eengesnemnents 
in apparatus to be employed in concrete building "—2ad April, 1869. 

1016, SaMUBL ~HARKOCK, Liverpool, “ Improvements in the construction of 
roofs,"—3rd April, 1869. 

1088. James Dewar, Kirkcaldy, Fife, ‘‘ Improvements in treating certain 
substances for food and for manure. '—9th April, 1869. 

1098. JoHN HyY¥NAM, Deptford, Kent, ‘‘ Improvements in apparatus for the 
manufacture of crucibies and other hollow articles from plastic materials,” 
—10th April, 1569. 

1118. SyYDN&Y FoYE SHORE, Balance-hill, Uttoxeter, Staffordshire, ‘ Im- 
provements in apparatus -4 propelling railway carriages, trucks, and other 
vehicles.”—12h April, 1-6 

1211. Henry Les, t+ “Certain improvements in looms for 
weaving.” —20th April, 1869. 

1245. WILLIAM ROBKRT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘“‘Improvements in locks.”—A communication from Nicolas 
Petre, New York, U.S.—:2ed «pril 1869 

1282. ALFRED WATSON, Newington Green-road, London, ‘‘ Improvements in 
sleeve links, solitaires, glove fasteners, and other similar articles or 
fasteners." —26¢h April, 1869. 

1306. Isaac Jacosp JORDAN LEWIS, Manchester, ‘Improvements in the 
ventilation of hats or other coverings for the head.” 

1310. HeNat ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
‘*A new and improved means of concentrating the caloric of heated water 
used for bathing purposes.”—A communication from Clémence d'Estains, 
Rue de Chaillot, Paris.—28¢h April, 1869, 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton buildings, Chancery-lane, London. 


List of Specifications eas abet during the Week ending 


2966, 4d.; 2976. 8d.; 2980, 8d.; = 8d.; 2982 4d.; 2984, 4d; 2985, 4d.; 
3 ; 2988, ts. 6d ; 990), Is. 4d.; 2991, 10d.; 992, 
2905, te 2¢.; 10d ; 2909, 44; 3000, 4d.; 
3004. 4d.; 2005, 4d.; 3008, 4d.; 3007, 28. 10d.; 008, 6d.; 
3009 ud; 2010, 4d; 3011, 104.; 3012, 4d.; 3014, 4d; 3015, ls. 10d.; 30 6, 
4d ; 3017, 6d.; 8018, 1s. 2d.; 3019, 4d.; 3020, 4d.; 3021, 4d ; 3022, 10d.; 3023, 
8d.; 3024, 8a 3026, 6d.; 3027, 8d.; 3028, 6d ; 3029, 8d.; 3030, 84.; 3031, 4d.; 
$033, 4d.; 3034, 8d.; 8064, 4d.; 3U60, Sd.; 3101, 3s. 2d. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 














ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts at teteg oy = bond Tar 
EnGineer, at the office of Her ray 's Commissioners of Patents. 


Class 1. -PRIME MOVERS. 
Sadatng S Sem Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings. dc. 
- E. A. ht malar Holborn-hill, E.C., “ Motive power.” —Dated 2ith 


Ths invention relates, First, to novel binations and ar ts of 
parts, whereby the products of combustion in addition to being employed to 
raise steam, are ultimately mixed with such steam and employed in any 
suitable manner to obtain motive power. ‘The direct products of combustion 
are caused to enter a chamber, forming part of or in close connection with 
a chamber in which a number of plates and troughs are arranged, in such 
manner that water which is allowed to enter at the top of such chamber in 
suitable quantities, is caused to fall on to the uppermost plate or trough, from 
which it drops into the troughs or plates immediately below, and when such 
trough or troughs are filled with water the water begins to fall on to the plate 
next below, and thence into the next trough, and so on until it arrives at the 
lowermost troughs, when-e it is allowed to fall through suitable overflow 
channels to the bottom of the ehamber.—ANot proceeded wih. 


= Fe "aay ester, West Bromwich, ‘‘ Steam gauges."—Dated 24th October, 





This inv ention relates to pressure or steam gauges in which the pressure is 
measured by means of a flat tube closed at both ends and bent into a circular 
or nearly circular figure. An arm is used of such a length that when the 
tube is in its normal position they overlap each other. A screw pin consti- 
tuting the axis of the index finger passes through the bush of the said finger 
and takes into one of the arms. On the underside of the said bush is a slot 
in the direction of a radius from the centre, on which the index finger turns, 
and in this slot a pin on the end of the other arm engages.—WNot proceeded 
wuh, 


$271. J. Loaper and W.H. Cutxp, Finsbury, ‘‘Rotating engines.” —Dated 26th 
October , 1868. 


A centra] shaft in a fixed cylinder has a crank throw, and the crank pin has 
a disc fitted thereon. This disc revolves against the inside of the cylinder. 
A radial or other piston or siop works through a slot in the cylinder; its 
face works through a stuffing-box, and its underside is kept against the rev ‘olv- 
ing disc by a spring or otherwise. The movement of the disc is epicycloidal, 
—Not proceeded with. 

3305. M. Benson, Hinde-street, “ Shaft iplings."—A ¢ ication. — 

Dated 2+th October, 1868. 

This consists in constructing a shaft coupling with an internal split sleeve 
or tube, to fit the ends of the shafting, the sleeve having external conical 
ends, the larger diameter being in the centre and the smaller at the ends, 
Each end of the sleeve is fitted with a compressing or tightening shell, fur- 
nished with means for screwing their internal ends together, whieh firmly 
presses the internal split sleeve to the shafting, owing to its conical shaped 
ends. The internal split sleeve is constructed sufficiently thin and a in 
its cross section to be ically, to o~r-3 of s) econ 











20. SAMUEL JOSEPH PRET, Leeds, Yorkshire, ‘‘ Improvements in valves or 
cocks.” —4th January, , 1889, ait 





varying diameters, and the outer and compressing 
that the strain falls: equally on each end of the coupling, and od Gay Ean o> 
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nected that they represent ,the continued strength of the shafting through the 

coupled point, 

3307. R. Metprum, Cupar, N.B., “ Utilising waste steam.”"—Dated 29th 
October, 1868. 

This consists in a chamber or chambers (which latter are connected with 
each other by proper openings) in which fans are mounted, and from which, 
as well as the boiler, cylinder, and parts in connection therewith, common 
air has been extracted, either through displacement or by an air pump. The 
steam, when allowed to bear on these fans, owing to their position, will drive 
them round at a very greatspeed; but, in accordance with the power of the 
steam, and there being a sufficiency of the above, the steam will, in its pro- 
gress, lose its power until it has none, or, in other words, be received into a 
vacuum. These chambers, by their proper ducts, will receive the condensed 
steam, from which, or other suitable place, it may be pumped back to the 
boiler, thus forming a continuous revolution of the motive power.—WNot pro- 
ceeded with. 

3292. T. Monpus, Newcastle, ‘‘ Steam boilers.” — Dated 27th October, 1*68. 

This i tion is particularly applicable to pound marine engines with 
surface condensation, and where very high pressures and economy of fuel are 
required. The improved boilers consist of a main cylindrical portion contain- 
ing the usual tubes, also of one or more cylindrical or other shaped portions 
containing the furnaces, also of a combustion chamber uniting the furnaces to 
the tubes passing through the main portion of the boiler, then through the 
superheating tube or tubes placed in the steam chamber, and thence to the 





lower end of the lever coming egtinet 6ata® te Hates nk eppating te | 
balanced lever. By this means the rod is stopped, and the rocking shaft 
being also arrested, moves the driving strap from the fast to the lower pulley 
in the usual manner. When the end or ends have been pieced up, and the 
frame is again started, the end of the vibrating rod comes against the lower 
end of the balanced lever, and replaces it in its proper working position. The 
balanced lever can be adjusted by a regulating screw connected to the lower 
end of the said lever. 

3310. Q. and J. Wuyre, Glasgow, ‘‘ Looms.” —Dated 29th October, 1868. 

This relates to arrang ts of hanism for ing the set or sets of 
multiple shuttle boxes of looms for weaving striped, checked, or other orna- 
mental or figure fabries requiring two. three, or more shuttle boxes and 
shuttle in each set. The invention consists, First, in the construction and 
arrangements of the parts BF aor cap mechanism and shuttle box moving and 
holding mechanism, generally for actuating the shuttle boxes of power looms. 
Secondly, in the construction and use of duplex pressers for actuating a lever 
connected to the shuttle box of a power loom so as to shift and set or bring 
these to rest by a positive motion taken or derived from one of its main shafts, 
whether the lateral acting position of the de is determined by simply 
bringing it to rest on the pattern pins in the improved manner herein distin- 
guished or by the positive motion of the pins in turning the barre]. Thirdly, in 
the construction and use of a reversing pattern barrel with many annular rows of 
pattern pin holes, having a setting or pattern lever transversed across these holes 
intermittently by pins in the barrel for regulating or setting the actual moving 








chimney or funnel, The water space surrounding the furnaces is to 

the main portion of the boiler by one or more water tubes, and also to the 

water spaces surrounding the combustion chamber. 

3297. C. E. Brooman, Fleet-street, ‘* Condensers.”—A communication.—Dated 
28th October, 1868. 

This consists in elevating the condenser above the water level to a point 
above that at which the weight of the atmosphere will support a column of 
water, and connecting it by means of a pipe with the hot well, thus forming a 
syphon crowned with the condenser, of which the first pipe is the short leg and 
the last the long leg. The exhaust pipe of the engine also discharges into the 
condenser. By this arrangement the water of condensation is raised into the 

atmospheric pressure, and removed from it, together with the 
condensed steam, by gravity. — Not proceeded with. 
8300. G. E. Doytstuorpe, Leeds, “ Packing for pistons.”—Dated 28th October, 
1868. 

In order to form a steam or fluid-tight packing to a piston or gland the 
inventor places around the piston or inside the gland a flexible bag of a ring 
form, and this bag he distends by putting it in connection with a small reser- 
voir containing a fluid, which is maintained at a pressure exceeding the 
working differential pressure of the steam or other fluid, with which the engine 
is worked by a piston or plunger forced inwards into it by a weighted lever, or 
by aspring, or otherwise. The action of the lever should be so regulated as 
at all times to be a little above the working pressure in the cylinder at all 
parts of the stroke, especially when great expansion is adopted. In place of 
employing a bag as above described, a groove might be formed around the 
piston or the gland, and this groove might be kept filled with fluid under a 
pressure greater than the working pressure in the cylinder of the engine; the 
parts may either be made to fit together with sufficient truth to prevent too 
free an escape of the packing or lubricating fluid, or washers of leather may 
be placed on either side of the groove to limit the escape of the packing and 
lubricating fluid. Atthe front of the groove, around the piston or gland 
split, rings of metal may be placed if desired, so that the rings shall be 
pressed outwards from the groove by the fluid; these rings will also prevent 
too free an escape of the fluid from the groove around the piston or gland ; 
the outer diameter of the gland would have to expand, and at the same time 
the internal portion would have to contract to effect a steam-tight packing on 
the piston rod, 








Class 2.-TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e. 

$290. E. T. Van Hecke, Courbevcie, France, ‘‘ Locomotives.”—Dated 27th 

October, 1868. 

This consists in placing in the smoke box of a locomotive engine a screen or 
partition so arranged as to compel the heat smoke, and gases from the fuel 
to pass downwards nearly to the bottom of the smoke box before they pass out 
at the funnel instead of their passing directly from the tubes up the funnel as 
heretofore practised. The screen is formed of sheet iron of a suitable thick- 
ness, Its front is movable and slightly inclined. It may be formed of one or 
two pieces, according to the construction of the interior of the smoke box, 
but in either case it is so arranged that it can be quickly opened or removed 
to allow of the tubes of the boiler being gleaned. The sidesof the screen, 
which are only removed when the engime requires repairing, may be fixed to 
the tube plate in suitable manner. 

8293. R. Hamitton, Auchinheath, Lishmahogoo, N.B., ‘‘ Railway chairs.”— 

Dated 2sth October, 1868. 

This consists in making the chair in two halves, which are connected 
together by a hinge or other suitable connection under the rail. The jaws are 
both shaped to fitthe web of the rail, and without the bottom of the rail 
touching, so that the rail is suspended, and the bottom does not become 
injured by striking the chair, whilst, from the position of the hinge or connec- 
tion, the downward pressure of passing trains tends to make the jaws grip 
the more firmly.—WNot proceeded with. 

3296 M. A. Sout, Finsbury-place, ‘‘ Permanent way.”—A communication.— 

Dated 27th October, 1868. 

This invention relates; First, to the arrangement of improved parts of the 
permanent way of railways, and to the construction of certain of these parts, 
principally the sleepers and chairs, in cast iron, malleable cast iron, wrought 
iron, steel, or in fireclay or other earthy material ; also to the combination of 
such parts with wood as the bolding or supporting parts of the permanent way, 
which is effected in such a manner as to ensure elasticity, stability, and 
economy in such permanent way; Secondly, to a novel form of fish-joint for 
uniting the ends of the rails, the fish-joints being made in two halves, in such 
a way that they can be held together by clamp of clip pieces of wrought or 
cast iron or steel. 


Class 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

257. P.M. Crane, Manchester, “ Sizing cotton warps.”—Dated 24th October, 
1-68, 

y This invention consists in the employment of ‘ paraffin” as a constituent 
in the foundation of sizing and dressing compounds for cotton materials 
which substance may be added to any of the usual sizing compounds. For, 
example, a compound as follows answers well :—Flour, 280 Ib. or one sack ; 
tallow, one pound ; paraffin, from half per cent.to two per cent. of the flour 
employed. 

3276. T. Speicut and H. France, Bradford, ‘‘ Wool combing.”—Dated 26th 

O.tober, 168. 

This invention consists in dispensing with the interior comb or combs, and 
substituting in lieu thereof one or more barrel porcupine combs or endless 
card or pin belts to work in conjunction with the said large comb for cleaning 
the projecting ends of wool or other fibres fed thereto. 


3277. T. PretstLty and W. Deicuton, Bradford, “ Looms.”—Dated 26th 
October, 1868. 

This invention relates to the picking motion or the means of picking the 
shuttles in plain looms for weaving, and the object is to dispense with the 
picker spindles now employed. A slot hole is formed in the bottom of each 
shuttle-box, and the shank of the picker is formed to slide freely on the slot, 
with a T head or projection under the box to prevent the picker coming out 
of the slot when the loom is in action. Ordinary upright picking sticks are 
employed, which are hinged in line with the axis of the lay or lathe swords, 
and have them to project upward through the slots of the boxes and also 
through slots formed in the pickers. Motion or action is given to the picking 
sticks by horizonta) shafts actuated by tappets fixed on the low shaft of the 
loom, the said shafts having levers thereon connected by adjustable metallic 
rods or links suitably jointed to allow the required duplex motion of the said 
picking sticks. 
$280. A. M. Crank, Chancery-lane, ‘‘ Scouring wool.”—A communication.— 

Dated 26th October, 1868. 

This relates to machinery for removing the grease from wool with the aid 
of plaster in powder. Cast iron or other frames are placed about four feet 
apart; drums or cylinders of about three feet in length are each formed of half 
cylinders rivetted together. Each drum is provided with sliding inlet and 
outiet ports, the outlet port being opened by the aid of racks adapted to the 
curve of the cylinders. The pinions have teeth ona fifth only of their cir- 
cumference, for the purpose of raising the ports by the aid of racks, and 
allowing them again to fall when released from the teeth. 


3306. B. age and J. Cuovan, Bolton, ‘‘ Preparing colton.” —Dated 29th 


The inventors employ a balanced lever, the upper end of which forms a 
guide to guide the fibres pies from the front drawing rollers to the 
trumpet Pp above calendar rollers, which deliver the sliver to 
the can or coiler or other receptacle. The lower end of the lever takes into 
a slot in the end of a vibrating rod, which is connected to actuated by 
the usual rocking shaft of the back stop motion. As long as the proper 
quantity of slivers are passing to the calendar rollers, the slivers hold the 
lower end of the balanced lever clear of the v rod, and the machine 
continues its work ; but if one or more slivers break, or the quantity of fibres 
tun then an ad oats ue ott aren ok ted ow lovee 
end drops, ang ie then struck by the end of the slot in the vibrating ted, the 





of power loom shuttle boxes, whether the pattern pins used 
actually move the pattern or setting lever or only form a rest therefor. 
Fourthly, in the construction and use of rn barrels with simple resting pins 
only, for determining the position of the pattern lever and depressers of the 
actual shuttle box moving mechanism of power looms. 

3311. W. Scort, Leeds, ‘* Cleansing wool.” —Dated 29th October, 1868. 

This relates to means of drying and cleansing wool or other fibrous sub- 
stances after any of the ordinary processes of washing such wool or other 
fibrous substances. A swift or spiked drum of either cylindrical or polygonal 
form capable of revolving in conjunction with a spiked roller within an 
enclosed chamber or framework casing is ployed, such ber having a 
door to open and close for the introduction of the wool or other fibre to be 
operated upon, and the bottom part grated or perforated to allow the dirt or 
extraneous matters to pass through. The bottom part is circular, and only of 
suitable radius for the spikes of the swift torun clear of it. The upper part 
is also, by preference, circular, but raised sufficiently high to clear and leave 
a suitable amount of space above the spiked roller which revolves above and 
in near contact with the swift.—Not proceeded with. 


3303. W. Prowetr, Gillingham, “ Knitting machines.”—Dated 28th October, 
1868. 





In constructing a knitting machine the inventor employs bearded needles, 
similar, or nearly so, to ordinary hosiery needles, and he mounts them on 
slides, which are actuated in such a manner as to give to the needles an end- 
way traverse. The inventor generally makes the machine double-acting by 
mounting needles on each end of the slides. The machine in this case pro- 
duces simultaneously two fabrics, one at the front the other at the back of the 
machine. The needles are, by preference, worked in pairs, so that each slide 
carries four needles. The slides are arranged side by side in suitable guides. 
Their number depends on the width of the work the machine is required to 
make and on the gauge of the machine.—Nct proceeded with. 





Class 4—AGRICULTURE - None. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
one, 2a W. Avams, Islington, *‘ Bricks and tiles.”—Dated 29th October, 


This consists in treating or preparing clay, loam, or brick earth by adding thereto 
and mixing therewith street or roa pings, ro: pings, street slop or 
drifts, chalk, and sand, or waste from stone sawing, commonly known as stone 
sand, or stone crushed for the manufacture of bricks and tiles, whereby we are 
enabled to dispense with ashes, also at the same time improve the texture, 
colour, and quality of the said articles, and produce superior bricks and tiles 
from inferior clay. The number and quantities of the mixing materials 
above mentioned must be varied according to the colour required and the 
quality of the materials. The drift and sand or waste and other similar 
matter, the drift and chalk, or the whole of the materials being mixed 
together and added to the clay or loam, as the case may require. 


3287. G. Fasen, Leighton-road, “ Ventilators.” — Dated 27th October, 1868, 

This consists of an apparatus made to the size of the internal part of a 
chimney flue or other opening of a circular, oval, or square construction. The 
apparatus is made of sheet iron galvanised, block tin, zinc, copper, or brass; 
on the external part there are steel springs fixed of an elongated or globular 
shape; there are flaps or metal doors fitted and hung on hinges, the action of 
the springs on the flaps or doors are of sufficient power to hold the apparatus 
in position when placed in such chimney flue or other opening. The internal 
part of the apparatus is filled with a fan serew or worm made of metal and of 
any desired diameter, pitch of screw, or elevation thereof; this fan screw or 
worm is provided with a stée! spindle fixed in the centre, with glass bearings 
fitted, on which it will rotate either in a vertical], horizontal, or in an elevated 
position —Not proceeded with. 

3288. W. D. Youne, Edinburgh, ‘‘ Roofing.”—Dated 27th October, 1868. 

All the edges of the tilesor plates are bent over in the form of a hook, so 
that when laid in place they overlap, catch, or interlock into each other. The 
joints of the tiles or plates by being so interlocked form an effectual protection 
against rain or wind passing through. The tiles or plates may be fixed to the 
beams or frame by hooks or clips firmly secured to the beams or frame, the 
hook portion passing into and bearing upon the overturned or bent edges of 
the tiles er plates. 

3291. J. Jounson, Chandos Chambers, W.C., ** Window frames.”’—Dated 27th 
October, 1=68. 

The barrels or drums are caused to rotate by cords, bands, or lines, running 
through suitable guides and passing down the window frames in the manner 
of ordinary roller-blind cords, such cords, bands, or lines being secured to 
and passing around large pulleys or wheels attached to the barrels or drums 
for giving a certain amount of leverage, so that by pulling the cords at the 
sides of the frames and thereby causing the large pulleys, and with them the 
barrels or drums to rotate, the cords attached fo the sashesor shutters will be 
wound around the barre]sor drums, and th hes orsh a ly raised 
while on the barrels or drums being caused to rotate in a contrary direction so 
as to unwind the cords, ropes, bands, or chains, the sashes or shutters being 
released, will descend by reason of their own preponderance over the sash 
weights, which latter are for this purpose made so as only partially to counter- 
act the descending tendency of the sashes or shutters. The cords, bands, or 
lines, by which the barrels or drums are actuated, may be kept lightly drawn 
down the sides or linings of the window frames by adjustable pulleys or 
buttons held in position by spring catches capable of being slightly raised or 
depressed when requisite, so as to somewhat slacken the cords, bands, or lines, 
and thus permit the sashes or shutters to descend by their own weight until 
the adjustable pulleys or buttons are again released, when the action of the 
spring catches will cause the cords, bands, or lines, to be again drawn tight, 
and thus to instantly arrest the downward progress of the sashes or shutters. 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im 
plements of War or for Coast Defence, Gun Carriages, &c. 
3286. J. B. O‘Hea and W. BuLiEN, Greenwich, “ Fire-arms and cartridges.” 

Dated 27th October, 1868. 

This consists in attaching a cup similar to and answering all the purposes of 
the metallic base, to the fore end of the bolt, and using a paper cartridge con- 
taining its own ignition, the base of which is placed in the said cup or metallic 
base before the cartridge is pushed forward or entirely home into its place in 
the chamber by the bolt. The metallic cup is attached to the fore end of the 
bolt or piston by screving or otherwise in such a manner that, as soon as it 
becomes deteriorated by use, and hence ceases to perform its function of pre- 
venting the escape of gas, it may be readily removed and replaced by another. 
The needle or striker passes through the centre of the metallic eup, and ignites 
the charge by striking against the fulminate contained in a cap, which is per- 
forated and provided with a flange, and is,placed in the rear end of the cart- 
ridge in such a way that, upon the explosion taking place, the flange of the 
cap draws out the base of the cartridge and leaves the cup ready to receive 
another. Any other simple arrangement for extracting the base of the paper 
cartridge may be employed, or, if preferred, the base of the cartridge may be 
closed by a wad or plug of compressed or ungranulated powder containing a 
patch of fulminate in the centre. The recess through which the needle passes 
is furnished with a dise or ring of india-rubber, or other suitable substance, 
which, at the moment of the explosion being compressed endwise, expands 
both internally and externally, and effectually prevents the escape of gas 
round the needle. In some cases the ignition of the fulminate, when placed 
at the extreme base of the cartridge, may be caused by the simple percussion 
of a bolt or striker against the rear end of the cup. 


Class '7.-FURNITURE AND jamiahig Sat 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, de. 
smn, e4 H. Surrn, Clifton, “ Gas-heating apparatus.”—Dated 27th October, 

The patentee constructs a square chamber of bricks, fire-clay, or any 
other suitable material; by means of an ai he introduces a current of 
air to act upon a series of or above these burners he 














cpg rater cit made of ia. Thi cera ash abo nnd 


stone. He encloses the whole of this with a bottle-shaped cylinder made of 
fire-clay ; over the of this cylinder he places a dome, likewise made of 
fire-clay, movable or fixed. The whole of the apparatus is covered with an 
iron grating fitted flush with the floor. The burner is supplied from an ordi- 
nary main, and lighted ding to ci This invention can be 
applied to an ornamental case, and fixed in any position above the floor as 
may be required. 

3295. J. Moran, Dublin, ‘ Boots and shoes." —Datéd 28th October, 1968. 

This consists in an improved mode of attaching the soles to the upper 
leathers of rivetted boots and shoes. The invention is carried into operation 
as follows: —A drill or channel of about one-third the thickness of the sole is 
cut in the sole near to the edge. ‘his drill or channel is of sufficient size to 
hold the heads of the rivets, the rivet-holes being made in the channel, and 
the rivets driven and rivetted in the manner upon an iron last, so that 
when the sole is fastened to the upper, the rivet heads are at the bottom of the 
drill or channel, when they can readily be covered by turning down the 
leather raised to make the drill or chamel, and the heads of the rivets will 
not be at all exposed to view, and will not be worn off until the sole is itself 
worn out or requires replacing.—Not proceeded with. 








Class 8,-CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 


3268. W. HeasLer, Greenwich ** Coating wire.” —Dated 24th October, 1868. 
Upon each end of a shaft extending the whole length of the machine toothed 
wheels are keyed, each being of the same size. The shaft on which these 
wheels are keyed carries a pulley round which a band passes driven from any 
prime mover, whereby rotary motion is communicated to the shaft, or it may 
be driven by hand. The toothed wheel on the further end of the shaft is in 
gear with another but smaller whee! on a shaft revolving in and supported by 
a standard, and carrying a frame supporting a drum round which the wire to 
be coated is wound; the other end of this frame is connected to a hollow shaft 
through which the wire, after being first carried over a guide pulley, is led, 
the hollow shaft being supported by and revolving in a standard.—WNot pro- 


$269. B. Nicnout, Regent-street, “ Plastic composition.”—Dated 26th October , 
1868. 


This consists in a species of scagliola composed of chalk, ordinary cement, 
and if desired, colouring matter, by preference mineral colours, according to 
taste. It has been found that one hundred parts by weight of chalk to fifty 
parts of cement will give a good result, but the inventor does not confine or 
restrict himself to these precise proportions. This is to be mixed with water 
to the consistency of plaster, and spread out in the form of a sheet or thin Jayer 
to dry and harden. When thoroughly dried the composition is to be broken 
up into fragments of regular form and size according to the effect to be pro- 
duced. These fragments are subsequently mixed with a semi-fluid or plastic 
mixture of ordinary cement and chalk, which latter substance may be tinted 
as required by the addition thereto of any suitable colouring matter. 

3281. W. E. Gepae, Wellington-street. London, “‘ Manufacture of salt stones.’ 
—A communication.— Dated 27th October, 1863. . 

The mode of manufacturing these ‘‘ salignons,” or salt stones or cakes, is as 
follows :—The crystals of sal gemma, a mineral salt, are first broken or 
powdered into pieces small enough to pass between two cylinders, which 
reduce them to powder; a certain quantity of water is then mixed with this 
pulverised salt, and it is put into wooden moulds, in which, by means of a 





powerful pressure, all the lecules are i. The drying then takes 
place, and by the rapid evaporation of the water the salt crystallises, and thus 
regains nearly all the hard it d before the op The mode of 





P 
using these “ salignons,” or salt cakes, is as follows :—A small wooden box 
is made, into which the salt stone fits tightly, or is otherwise secured. This 
box is then nailed or screwed between the rack and the manger, giving ita 
horizontal position for horned beasts and a vertical one for horses, as being 
that in which these animals may most readily lick the salt. A rectangular 
shape is gived to these salt stones, cakes, or ‘‘salignons,” the dimensions 
varying at pleasure.—Wot proceeded with. 

3278. W. Mort, Fenchurch-street, ‘Refrigerating.’ —A communication. — Dated 

26th October, 1868. 

This consists in an improved mechanical combination for obtaining cold by 
an application of the well-known natural law that a reduction of volume of 
any permanent gas, and simultaneous removal of the sensible heat caused 
thereby, results upon expansion in a capacity for a power of taking heat from 
the bodies with which it comes incontact. In the case of articles of food 
they are placed ina thin metallic cylinder (metal being a good conductor) 
encircled by a cylinder of wood (a bad conductor), the metallic and the 
wooden cylinders being separated by a spiral or spirals made of wood, of 
sufficient thickness to form the ribs of the two cylinders. great strength in 
which is ensured by bolting the two together through the wooden spirals. The 
gases are expanded in the space between the spirals, whereby the reduction of 
the temperature is accomplished, and after circulation are led back to the 
apparatus for recompressioi.. 

3279. F. Ransome, Queen-street-place, “ Preserving stone.” — Dated 26th 
October, 1863. 

This consists, First, in applying in succession to the stone or other material 
to be treated a solution or fluid mixture of lime or baryta, or other similar 
substance, and a solution of silica, by preference an alkali silicate; 
Secondly, in applying in succession a solution of superphosphate of lime and 
a solution of baryta, strontia, or lime, by preference baryta, and afterwards a 
solution of silica, by preference an alkali silicate. 

3313. J. Heaton, Langley Mills, ‘‘ Iron and steel.” —Dated 29th October, 1868. 

This consists, First, in the employment of the cinder or slag obtained in 
the production of steel or of steely iron, or of iron from products which have 
been obtained by the action of nitrate of soda or of nitrate of potash upon 
cast iron, either in a converting vessel or apparatus, such as is described in 
the specifications of letters patent granted, Nos. 798 of 1367, and Nos. 1295 
of 1866, or in any other suitable furmace or apparatus; Secondly, in the em- 
ployment of the product obtained by heating together oxide of iron and car- 
bonate of soda or potash, or caustic soda potash, or mixtures of the same, for 
the productions of malleable iron or steel from cast iron in what is known as 
the puddling process, and also its employment in the blast furnace for the 
purpose of improving the quality of cast or pig iron to be produced. The 
proportions in which such cinder or slag is employed will depend upon the 
impurities existing in the cast iron or iron ore, but it is found that when the 
cinder or slag, herein referred to, is employed in the proportion of about 
fourteen pounds to every charge of about four cwt. of cast iron, and in about 
the same relative proportions when employed in the blast furnace, that 
results are obtained. 

3315. R. Oxuann, Plymouth, “‘ Extracting tin.” —Dated 29th October, 1868. 

This consists in the employment of grinding apparatus, First, for reducing 
raw ores of tin to fine powder after they have been partially pulverised by 
stamps or by a crusher; and, Secondly, for grinding burnt or calcined ores in 
such a manner as to rub off the adhering oxide of iron and other impurities 
from the binoxide of tin or block tin of the Cornish miner without pulver- 
ising the black tin more than can be possibly avoided. A mill is ;refer- 
ably used consisting of a cast iron pan about four feet diameter and two feet 
deep, provided with a hollow central cone rising from the bottom to the same 
height as the upper edge of the pan. Through this cone is a perpendicular 
shaft which carries a runner supporting a muller, on which are fastened iron 
plates or shoes forming the upper grinding surface which moves over a bed of 
cast iron plates fastened to the bottom of the pan. The shoes of the muller 
are twelve in number, leaving inch radial spaces or channels between each 
plate. If the ore be ground in charges these spaces are left open, but if 
ground in a continuous stream of supply of ore and exit they are filled up with 
hard wood on end grain to the grinding surface. The dies or bottom plates, 
on which the grinding is effected, are four in number. In each one are two 
channels each about an inch wide on the top extending through three-fourths 
of the width, so bevelled from the bottom upwards that the end grain wood, 
with which the channels are filled up, may be held firmly down. Each plate 
is sufficiently wide to fill up the bottom of the pan, excepting a space of four 
inches between the inner edge and the central cone, and a space leaving a 
channel two inches wide between the outer edge and the interior of the pan. 
Between each of the four plates a space an inch wide is left, which is also 
filled up with hard wood presenting the end grain to the grinding surface. At 
equal distances on the inside of the pan are slots or channels for holding three 
curved pieces of iron, so fixed as to cause the throwing of the pulp from the 
circumference to the centre when the ore is ground in charges. These pieces 
of iron are not required when the ore is ground by running it in a stream of 
water into the centre of the and allowing it to pass off as it comes 
through the mill. The perpendicular shaft is stepped into a box gland con- 
taining a lenticular piece of hard steel, on which the end of the shaft rests and 
moves, 


3285. J. Lirrie, Glasgow, ‘‘ Glass aces,”’—Dated 27th October, 1868. 

The object is to economise the fuel employed for heating glass furnaces, 
and the invention consists in introducing air inside the furnace, for the 
thorough combustion of the fuel and its gaseous products, such air being pre- 
viously heated by passing h flues constructed in the siege or floor and 
sides of the furnace, and which flues are heated singly by conduction through 
the siege or floor and sides from the furnace itself. One glass furnace may 
be provided with any convenient number of separate air flues. Each air flue 
is arranged in a serpentine or zigzag course beneath a of the siege or 
floor on which the melting stand, and is then carried up close to the side 
of the furnace or melting c ber to a level above the tops of the pots, and 
at about the springing of the arched roof, and at that level the air is admitted 
from the flue into the chamber Ley ¥] goomber of small apertures in the 
side wall. The inlet for the air into the flue is, by preference, arranged out- 


side of the building, so as to be accessible for the adjustment of a 
damper other spalianc tee u the supply of air.—Wot proceeded 
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Class 9.—-ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
lectrical Apparatus, and Galvanic Batteries. 
$272. W. A. Lyrrtz, G.P.0., London, “ Electro-telegraphic instruments.”— 
Dated 6th Octover, \#68. 

The inventor arranges a straight row of lever keys to represent the letters 
of the alphabet or other desired signs, and he places a drum or cylinder in such 
a position that when the keys are depressed their ends shall touch or approach 
the surface of the cylinder in the same longitudinal line. This cylinder is 
fitted with the same number of projecting pins as there are keys, and the pins 
are distributed spirally from one end of the cylinder to the other, so that lines 
drawn parallel to the axis through each pin should divide the surface of the 
cylinder _ as many equal longitudinal parts as there are keys.— Not pro- 
3283. G. Zanwt, Jronmonger-lane, “ Telegraph printing tastruments.”—Dated 

27th October, 1868. 

It is proposed to work elec‘ro-magnetic telegraph printing instruments by 
means of electro-magnetic coiis, without the aid of the ordinary clockwork, 
whether driven by weights or by springs. Theelectro-magnetic coils employed are 
such as are in general use in electro-magnetic bell apparatus, and they work 
in connection with a battery or batteries and the earth, or with a compound 
magnet. Two sets of electro-magnetic coils are employed; the one set is for 
the purpose of giving action to drive the type-wheel, and the other set acts to 
lock the type-wheel and hold it correctly in position while the printing is 
taking place, and it also serves to bring down the block or presser upon the strip 
of paper, and thus cause the printing to take place. The type-wheel is 
mounted upon an axis carried by the framing or case of the instrument, and 
also upon the same axis is mounted a ratchet-wheel having as many teeth as 
there are characters or signs upon the type-wheel, and this ratchet-wheel 
receives a step by step motion from: the action of one set of the electro-mag- 
netic coilsin the following manner :—Midway betweentwo or more electro-mag- 
netic coils is fixed a standard or support carrying pear its upper end a pin or 
axis, upon which a horizonta! bar or armature is mounted ; this baris caused to 
vibrate upon its axis to a slight extent in either an upward or downward 
direction, accordingly as it is influenced by the one or other of the electro- 
magnetic coils between which it is mounted. Atoneend of the vibrating bar 
or armature just described a clawker or driver is carried, which, by acting 
upon the teeth of the ratchet-wheel, gives motion thereto, as well as to such 
other parts as are mounted upon the same axis. An arm attached to or 
carried by the vibrating bar or armature already described serves to act upon a 
suitable brake for alternately making and breaking the circuit of the electric 
current of the one set of electro-magnetic coils and then of the other, and 
thus imparting to the bar or armature its vibrating action, 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
3266. W. Dawes, Leeds, “ Pulley block.”"— Dated 24th October, 1868. 

This invention consists in a novel and simplified differential or multiplying 
‘* pulley block ” by the use of the well-known “ Tangent screws” movement, 
and which is preferred to be employed upon the outer edge or edges of the 
‘* fall chain” pulley, which pulley is placed, by preference, over the top of 
and at “ right angles” to the “main chain ’ pulley, so that the worm or 
worms (screws) upon its edges shal] ‘‘take” or “‘ gear” into the teeth upon 
the outer edge or edges of the main chain pulley.—Not proceeded with, 

3270. C Harrison and R, Witsox, “ Indicating temperature.”—Dated 26th 
October, 18 8. 

This consists in the use and application of a thermometer and spirit level 
mounted parallel to one another upon one arm of a balanced lever working on 
pivots in the same manner as a scale-beam, the other arm of such lever being 
geared to or in connection with a simpie or compound lever, which impinges 
against the clapper of a bell hereinafter described. This bell is actuated by a 
train of wheel or clock-work, the moving power of which may be a weight or 
spring, but the clapper of such bel] is prevented moving so long as the lever 
impinges against it —Not proceeded with. 

3273. W. E. Geper, Wellington-street, W.C., “ Gas burner.”—A communica- 
tion —Dated 26th October, 1868. 

This invention consists in its receiving gas through the middle and air from 
beneath or at the sides, with the object of altogether doing away with the 
branches and the solderings or brazings. Especially if the largest possible 
holes or circular outlets, more or less broad, may be pierced in the burner 
according to the degree of light required. 

3274. W. Bourton, Burslem, ‘‘ Pottery ”—Dated 26th October, 1868. 

This invention consists in giving an eccentric gr irregular motion to articles 
made by the jigger or whirler, which may be performed or carried into practi- 
cal effect in the following manner -—Two oval or irregular pulleys or cams 
are fixed on the jigger or whirler spindle, the same to be brought in contact 
with a round or friction pulley by a spring or balance weight, the carrier of the 
said round pulley being stationary; the neck and toe blocks of the jigger 
spindle being made to slide, give a motion to the spindle according to the 
shape of the pulley on the said spindle. 

3275. J. Jones andS. P. Bipper, Mitcham, “Breaking minerals,” — Dated 26th 
October, 1868. 

This invention consists in effecting the breaking down of coal stone and 
other minerals by means of either hydraulic power or by screw power com- 
bined with a wedging action, in place of effecting such operation by blasting, 
as is at present the case.—Not proceeded with. 

3304. J. G. TonGus, Southampton-buildings, “ Fire-alarum.”—A communica- 
tion Dated 2xth October, i863. 

This consists in the combination of two thermometers having an unequal 
sensitiveness, and so arranged as to permit the warning or signal apparatus to 
accommodate itself in an automatic manner to the normal variations of the 
temperature in which the apparatus is placed, without such signal or warning 
apparatus being brought into action, the thermometers being so arranged that 
a warning signal or indication will always be given with promptitude, and 
consequently in an efficacious manner, every time the temperature changes 
suddenly from an accidental or other cause, such warning signal or indication 
being continuously maintained when the temperature of the place in which 
the apparatus is placed has risen above a certain predetermined limit. The 
two thermometers employed, either or both of which may be liquid or 
metallic, are, according to this invention, so arranged that the one is very 
sensitive and indicates almost instantaneously the degree of temperature of 
the situation in which the apparatus is placed, the other thermometer taking 
a longer time to indicate a corresponding temperature, and so establish an 
equilibrium between the two thermometers, which, by preference, are so con- 
structed as to travel over the same distance for each degree of heat indicated. 
The two thermometers are placed in connection with the two poles of an 
electric or galvanic pile or battery, the two thermometers being so arranged 
that during ordinary variations of temperature the electric circuit is incom- 
plete; but should any sudden increase of temperature occur, the sensitive 
thermometer operating more rapidly than the less sensitive one, acts by means 
of suitably arranged contrivances to place the two thermometers in electric 
communication, and so complete the electric circuit, which will then by any 
of the well-known means set in motion warning signals, alarums, or other 
indicators, by which attention will at once be drawn to the sudden increase of 
temperature, and if desired to the part of any building, vessel, mine, or other 
place in which such sudden increase may occur. 

3308. F. A. Buaxcuon, Paris, “ Tops.” —Dated 20th October, 1868. 

This consists in making use, as a motor for driving tops, of acurrent of air 
obtained by mere insufflation with the human mouth or by suction, and which 
current is caused to pass through the top and through suitable reacting or 
exit openings provided in the periphery, the current of air imparting rotary 
motion to the top by its reacting effect in a manner analogous to that of the 
steam in the apparatus called the Eolipyle. The current of air is produced 
by preference by insufflating with the mouth into a tube situated in or applied 
to the axial part of the top, suitable openings provided in the periphery of this 
latter aliowing the exit of the insuffiated air, which, in reacting on the said 
exit openings, will impart rotary motion to the top. The tube for insufflating 
air into the top may form either an adhering part of this latter, or a separate 
part, and the same is adapted in an opening provided in the centre of the 
upper part of the top. Musical or other suitable sounds may be emitted by 
providing the top with suitable metal tongues or vibrating reeds, or other 
suit ble sonorous parts, and allowing a portion of the insufllated air to act on 
these sonorous parts. 

3309. = H. LippEx1, Edinburgh, “ Treating pig skins.” —Dated 29th October, 
1868. 

The inventor first selects the pig skins according to the purposes for which 
their genera] qualities render them most suitable. He then cuts and extends 
them in a contrary way to anything hitherto practised. For long streps the 
skins are cut the longest way out of the most proper thickness of the skin, and 
then the other parts of the skin can be economically used in making leggings, 
bags, and bandages The bandages hitherto generally used are made of hard 
and impervious leather, while the pig skin bandage, according to this method 
of treating, will be found firm and of a porous nature, admitting of free per- 
spiration. 

3314. H. Watiwork, Manchester, “ Taps or valves."—Dated 22th October, 
1868 


This relates principally to self-closing valves or taps, suitable more par- 
ticularly for water, beer, oil, and other liquids, and consists in the construc- 
tion, arrangement, and combination of the parts. The valve is a lifting 
valve, and closes by the pressure of the liquid. The stem part, which guides 
its movement, is formed with grooves or channels in the ordinary manner, or 
is made tubular, and holes are formed laterally in its upper part to allow the 
fluid to pass into and through the hollow stem. The seating of the valve is 
flat, and the facing of the valve (corresponding to the cone part of the ordi- 
nary valve) is formed by a ring of india-rubber. leather, or other suitable 
material. The head of the valve is coned. It is lifted when opened by the 
end of a lever handle acting against the end of the stem of the valve, this 
lever handle passing through a cylindrical or cone plug, fitting a hole formed 


described, the lever handle will have to be held so as to keep the valve open 
so long as the fluid is required to flow, as when the handle ceases to be held 
the valve is closed by the pressure of the fluid. To prevent any damage from 
the sudden shutting of the valve, an air-tight vessel, having an india-rubber or 
other suitable elastic diaphragm at its w end, is backed by an india- 
rubber or other spring, and arranged so that the orifice for the admission of 
the fluid to this air chamber is smaller than the outlet orifice from the vaive 
in proportion to the average pressure of the fluid for which the valve is used, 
the greater the pressure and smaller the orifice in proportion 

3284. W. E. Hickuine, Spittlegate, ‘* Washiag casks.""—Dated 27th October, 

1868. 

The machine consists of a foundation carrying two standards, in the upper 
portion of which are bearings in which the main shaft revolves. The main 
shaft consists of a wrought iron box, which revolves horizontally in the 
bearings. In the middle of the said shaft—that is to say, at equal distances 


from the said shaft, and on opposite sides thereof. Upon each of these is 
arranged a cage or apparatus for holding the casks to be Washed. These 
cages are free to revolve on the said arms, and are caused to revolve by 
means of the following mechanism :—On one of the standards carrying the 
main shaft is fixed a bevel pinion, through the centre of which the main 
shaft revolves, without moving the pinion, and on the bottom of each cage is 
fixed a bevel wheel, which gears with the said fixed pinion.— Not proceeded 
with. 

$289. J. Wattacr, Glasgow, ‘‘ Dentistry.” — Dated 27th October, 1868. 

This relates, First, to the employment of aluminium as a substitute for 
other metals or materials used for dental purposes. The invention essentially 
consists in forming the plates and other parts to which artificial teeth are con- 
nected of aluminium, the different pieces of which are fastened together by 
vulcanite or other suitable material. Another part of the invention relates to 
engraving a dcsign on the part of the plates next the flesh of the mouth, and 


smooth. 
3294 H. J. Sanpers, Brighouse, ‘‘ Regulating flow of liquids.”—Dated 28th 
October, 1>68. 
This consists in an enclosed vessel or chamber having two or more inlets 
and one outlet, to which pipes may be attached. The inlets are each provided 
with a valve, which is capable of being adjusted to open more or less, accord- 


formed with separate passages from the inlets to the outlet, and, by preference, 
one of such passages may be annular or concentric to the other, so that, when 
the apparatus is applied to draw stale beer from one vessel or cask, and ripe or 
effervescent beer from another, the ripe may act as an injector to the stale. An 
ordinary beer pump may be applied to the outlet of this apparatus in the usual 
manner. —Not proceeded with. 

3298. A. Wittson, Barrow-in-Furness, “ Metallic moulds.” — Daied 28th 

October, 1868. 

This consists in making metallic moulds for casting metals in such a 
manner that the entrance of air through the junctions of the parts of the 
moulds during the use of the moulds is obviated, and a sound casting thereby 
produced. The invention is particularly applicable to metallic moulds made 
in two parts or halves, for casting steel ingots, but may also be applied to 
metallic moulds for casting other metals and articles, and also to metallic 
moulds made in more than two parts. The invention consists in the formation 
of a cavity at each of the junctions or joints of the parts of the metallic 
mould, and filling the said cavity with sand, fireclay, or other fireproof 
material. By the use of the cavity described and filling material a perfect 
air-tight junction is formed, and the entrance of air through the said junction 
into the metal cast in the mould is prevented. In making a mould for casting 
steel ingots the inventor makes along the whole length, and at the outside of 
the joints or junctions of the two parts of the mould, an opening or cavity of 
the required size to hold the sand or other filling material employed. He 
covers the cavity at the junction by means of a metallic cover, strap, or plate, 
which is fastened in its place on the outside of the mould by the clips used 
for holding the halves of the mould together, or by any other convenient 
mechanical arrangement. When the cavities described are filled with sand, 
wood, or other filling material, a core is formed along the whole length of the 
joints of the moulds ; or, instead of forming the cavity by making a depres- 
sion on the outside of the junction of each half mould, and covering it by a 
cover, strap, or plate, the cavities may be made in the half moulds them- 
selves, either by casting them in the half moulds or fixing pieces to the half 
moulds. In this case apeitures or holes may be left to carry off the heated 
air from the sand or stopping employed in the cavity while the ingot is being 
cast. 

3299. W. Dawes, Leeds, “* Pianofortes.”"—Dated 28th October, 1868. 

This consists, First, in substituting for the ordinary wood or cast iron frame 
of the instrument a compensating frame, so constructed that it compensates for | 
the alterations in length and tension of the wires or strings through variations | 
of tempesature by its own expansion or contraction for heat or cold in alike | 
or necessary manner or degree to the strings themselves, the amount of com- 
pensation being gauged or determined by the kind of mixture or alloy of 
metal or metals employed in the frame, or by the quantity or proportion of 
zinc, brass, or other expansive metal used. Secondly, in a novel construction 
of sound board for increasing the amount of vibration, and thereby improving 
the tone of the instrument. This is effected by the use ofa double sound-board, 
constructed with a space of about one inch between the front and back boards; 
and this sound-board is sometimes constructed with the back somewhat smaller 
in size or area than the front, and the two are firmly attached together in such a 
manner that this difference in size causes compression upon the front board, and 
tension upon the back board, and thus increase the resonance and tone ; and, in 
some cases, this tension and compression are produced by a kind of lattice or open 
back of separate strips or bands,each one having the necessary amount oftension 
by'means of screws or wedges as may be desirable. Thirdly, in the employment 
of a revolving or other mechanica! movement, actuated ty the feet or other- 
wise, for prolonging the notes of the instrument by a succession of extremely 
rapid blows or strokes upon the wires, or upon additional wires placed at the 
back of the instrument, either from the usual or ordinary hammers, or others, 
or both, such blows or strokes having sufficient rapidity to produce, as nearly 
as possible, the effect of a uniform and continuous tone, in iwitation of a wind 
instrument; not as a tremolo, or with a distinct or palpable beat, but, on the 
contrary, With as much smootiness and connection as possible. — Not proceeded 
with. 

3301. P. B. Cow and J. Hix, Cheapside, “ Tooth brushes."—Dated 28th 

October, 1868 
There has lately been introduced into the market a porous form of 
vulcanised india-rubber called india-rubbef sponge According to this 
invention this material is used as a substitute in the manufacture of 
brushes. The inventors cement or fix a piece of india-rubber sponge to a 
back or handle, and form grooves on the surface of the spongy material, to 
obtain a brush-like action. 

3302. C. Ketson, Lombard-street, “ Horse collars."—A communication.— 

Dated 24th October, 1368. 

This consists in constructing collars hollow and of a semi-shell-shape form. 
The collar is rendered much lighter and its elasticity greatly increased by 
constructing the same with numerous perforations. These may be either 
circular, oblong, or of any other form that the taste of the manufacturer may 
suggest. Within the concavities of the coilar plates are secured the rein eye 
and also the trace clip. These may be secured by independent bearings or 
attached to a hamebow in the ordinary manner, in which case the hames are 
permanently secured to the collar. — Not proceeded with. 














BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 


Despite the rapid growth of vast establishments for the pro- 
duction of railway plant and rolling stock in Birmingham and the 
surrounding district, as well as in other parts of the country, it is 
becoming evident that English enterprise in this respect will have 
toruna race of keen competition with Belgium, France, and 
Russia. The wonderful development of the railway system in each 
of those countries has called intoexistence works of great magni- 
tude, conducted with spirited enterprise, which at least in the 
two former instances are sufficient not only to supply their own 
national requirements, but to vie extensively with our own country 
in the supply of remoter quarters of the world. As regards the 
“finish” of their railway carriages, our continental neighbours 
have displayed much more progressive taste and enterprise than 
the producers in this country, although for all the more substantial 
features, the English-made carriages maintain their pre-eminence. 
It cannot be denied that as regards internal arrangements, and the 
general comfort of the passengers, the productions of continental 
carriage-bailders are in advance of our own. The Coupé Lits of 
the North-Eastern Railway of France is unique as an example of the 
comfort which may be provided for travellers by the night trains, 

he productions of the Belgian Railway Carriage Company, which 
are finding their way all over the Continent, display for the most 
part all the elegance of the French-made carriage with the additional 
advantage of superior strength. Such well-known firms as Cheva- 
lier Chelus and Co., in France; J. OC. Luders, sen., in Prussia; J. 
Vidart, and others, upheld, as may perhaps be remembered, the 
fame of continental iage-builders at the recent Paris Exhibition. 
At that time there were in France nine railway carriage and wagon 
companies, viz. :—Six in Paris, two in Alsace, and one at Lyons. 
The total number of carriages built at these establishments in the 











in the body part of the tap, In using this improved tap or valve, as above 





year 1865 was 1439 at a cost of 8,000,050f., and 31,056 wagons at a 
cost 19,800,000f., of which nw 420 carriages, worth 


from the two bearings above mentioned—two arms project at right angles | 


by which they are more securely held in place than when formed plain or | 


ing to requirement, by me-ns of screw, cam, or eccentric, This vessel may be | 


| 2,700,000f. and 1868 wagons, worth 3,200,000f.,were exported. Mr. 
Benjamin Whitehouse, of Birmingham, to whom I am indebted 
| for these figures, states that as regards the proportion of carriages 
and wagons exported, the statistics for Belgium and Prussiaare quite 
as conclusive as those quoted for France. Birmingham may be con- 
sidered the father of the rail way carriage trade, for as early as the year 
| 1838, when railways were in their infancy, the manufacture bh 

| been established here on a sinall scale. The trade is now repre- 
sented in Birmingham by five well-known firms, each having 
| gigantic establishments, viz. :--Midland Wagon Company, Metro- 
| politan Carriage and Wagon Company, Brown, Marshall, and 


Company, Oldbury Carriage Company, and the Birmingham 

Wagon Company. In addition to these establishments in Bir- 
| mingham proper, there are in the immediate district of South 
| Staffordshire the Brunswick Works at Wednesbury (Patent Shaft 
| and Axle Company), where carriage building is a department of 
| the trade; and at Wolverhampton the Great Western Railway 
| Company have a huge establishment (Stafford-road Works) for the 
manufacture of railway engines and wagons, which bids fair to 
rival Swindon and Crewe. The aggregate number of workpeople 
employed in carriage and wagon building at these establisiments 
cannot be far short of 5000, and the vaiue of annual product is 
about £1,000,000 sierling, of which not less than £350,000 is for 
export trade. 

Railway plant and ironwork of various descriptions constitute 
an equally important and proportionately increasing department 
of Burmingham and Midland industry. Prominent among the 
large establishments in this branch may be noticed the London 
| Works, Smethwick (Patent Nut and Bolt Company), where rail- 
way fastenings are made by patented machinery introduced f:om 
America by Mr. Watkins, of the late firm of Watkins and Keen, 
The process of manufacture by this patent machine is lucidly de- 
scribed by Mr. 8S. Timmins in a recent authenticated report. In 
nut making the pig iron, after being puddled and rolled in the 
usual manner, is placed in a reverberatory furnace, rolled to the re- 
quired size, and while hot placed into the patent machine, by the 
action of which the piece of iron to form the nut is cut off, forced 
into a square, hexagonal, or octagonal die-box (according to the 
shape desired), and punched simultaneously from both sides while 
under the necessary pressure. The advantages of the process are 
the greater cohesive strength arising from the hole being forced 
into the nut, thereby solidifying the metal; the certainty with 
which the hole is made exactly central, as well as true and smooth 
throughcut, the regularity and equality angles, complete uniformity 
of size, and rapidity of production. The last is such that from 
50 to 80 nuts can be produced per minute, varying in size 
from jin. to 3in. in diameter, and if necessary 20 tons of each 
size could be despatched on the day the order was received. 
Bolts, spikes, and rivets are also produced at a single blow by other 
machines, the ** head” being formed out of the solid iron, vertical, 
revolving, or horizontal self-acting, screwing, and tapping machines 
being employed for the subsequent operations. About 2000 tons of 
railway fastenings are produced at these works every month. The 
introduction of this patent machinery has exerted a considerable 
influence upon the nut and bolt trade of Darlaston, where the pro- 
duction in prosperous times cannot be far short of 1000 tons per 
month. Although at Darlaston machinery has to a great extent 
superseded hand labour in the various processes of mauufacture, 
the producers have not the advantage of such perfect mechanical 
appliances as the Smethwick Company, and consequently the latter 
far excelsin the race of competition. For superior *‘ bright” nuts— 


| as distinguished from “‘black”—Darlaston makers still command 


a fair price; but for the leading descriptions the makers 
there are not by any means highly remunerated. The new 
“twisted” railway spike is largely made in Darlaston, and is 
rapidly superseding the old-fashioned *‘dog-head” spike so much 
in favour in the earlier era of railway enterprise. The adjacent 
town of Wednesbury may perhaps be counted the ‘‘ centre” of the 
railway plant and rolling-stock trade in South Staffordshire. Here 
are made, in almost incredible numbers, railway wheels on the 
principle of Walker's and other patents, at the now amalgamated 
Old Park and Brunswick Works. Shafts, axles, and springs are 
also made to a proportionate extent at the latter establishment, 
which is, in addition, the only forge for iron rails in the district. 
It is generally thought to be a hopeful feature in the prospects of 
the Black Country, that the manufacture of heavy wrought iron 
work for engineering purposes is so largely increasing. The Cleve- 
land, South Wales, and other districts are so rapidly outstripping 
South Staffordshire in the production of iron, that the best thing 
for the latter district is to work up as much as possible of 
its own produce into manufactured hardware. The extension 
of girder works and bridge yards in the district of late has been 
very satisfactory. Around Darlaston the Crescent Works (Mr, 
Jesse Tildesley) and the Bridge and Roofing Company (Limited) 
have within the last few years added considerably to the producing 
power of this part of the Black Country, and in other parts of the 
district new works have been established and old ones extended 
within the same period. It would perhaps be better, on the whole, 
for South Staffordshire to relinquish its fame as a mere iron-pro- 
ducing district, and establish a more permanent and satisfactory 
reputation as a powerful ally of Birmingham in the production of 
manufactured hardware to an extent far exceeding its present 
supply, and, if possible, of still more wonderful variety. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent. ) 

Tue Inon Trape ‘‘Asteep”—THe Exeort Markets: United 
States and ther Tariff on Iron: The Northern of Europe : India 
and China and the Need for Encouraging Trade in that Direc 
tion: Australia and Heavy Stocks: South America still 
Encouraging--Tue Home Demanp: Zhe United Kingdom 
Reviewed: The London Market Duller: Wesiern Counties and 
Scotland Fair—Orpers FOR ARMOUR PLATES FOR PRUSSIAN 
GOVERNMENT COMING TO SHEFFIELD—PRuUSSIAN IRON WAR 
VESSELS—ANNOUNCEMENTS AS TO ORDERS FOR IRON AND 
Sree, IN France, BELGIUM, AND PrRussta—THe PRUSSIAN 
(Gruson) Sree SHIELDS—PrRicrs OF IRON IN SOUTH STAF- 
FORDSHIRE QuoTED: Drooping—Tun Cuuarp Ram TRaDE— 
Pig Iron -THE Coat TRADE: Quiet : Colliers Leaving District— 
Harpwares: Branches Specified: Machinists’ Firms Railway 
Work: Bridges and Girder Builders: Japun Tinplate and 
Hollow-ware Goods: Novelties in Travelling Boxes—SovuTH 
STAFFORDSHIRE PRopvucts at EXuiBitioN—BIRMINGHAM OPE- 
RATIVES AND WORKSHOPS ACT. 

Tue iron trade in this district has been described by certain of the 

masters here as “asleep.” Its condition is perhaps even less satis- 

factory than it was a week ago. The orders from abroad are held 

back with tantalising delay, and no information is to hand of a 

character to encourage the expectation that an improvement may 

be soon looked for. The advices speak of the slowness of the de- 
mand in nearly all the export markets for every description but 
rails and their accessories, together with tvlerably large stocks in 
the hands of merchants out there. The orders from the United 

States are all for very small quantities--quantities altogether dis- 

proportionate with what must be the requirements of the country. 

Under these circumstances it is heard here with great satisfaction 

that the free trade movement is receiving some impetus in that 

country. The restrictions of that tariff may be inferred from the 
fact that it amounts to £4a ton on all the iron which goes 
into general consumption in that country after having been made 
here, whilst satisfaction is experienced at the tendency of things ; 
yet very little expectation is encouraged that any conspicuous 
amelioration will be seen for a long while to come. Meantime the 

Americans, encouraged by the duties imposed, go on developing 

their own resources, which are well known to be vast. 

Northern of Europe has not yet made any sign to attract atten- 
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tion. That we should still be without the orders for finished iron 
which usually arrive at tais season of the year for that market is 
inexplicable. 

India, too, is much less a source of profit to us than she had been 
expected to prove at this date; and men of great experience are 
beginning to assert that very much more attention must be given 
to the developing the trade gst the i ble inhabitant: 
of our Eastern dependency and China than has hitherto been done, 
if we are to find work for the multitudes who now are longing to 
put their industry to profitable use in the chief branches of our 
mnetalliferous industries. 

Australia is not altogether a blank, yet she is not a good cus- 
tomer at this time. ; 

South America is encouraging still, but not much more than 
encouraging. This dulness is likely to be unremoved whilst the 
tendency of the money market is as now, 

The home demand has been interfered with by this last-mentioned 
state of things. Men who have been throughout most parts of 
England in the past few days speak of the disturbing influence 
which the money market forebodings are exerting; but they approve 
of the checks which are being imposed upon the sending away of 
money from Great Britain upon the uncertain ventures for which 
it is asked. 

The London market is much quieter than it was a week ago; and 
Lancashire and Yorkshire have not improved. Scotland is tolerably 
good; and best switby iron is still in fair request for the Western 
and South-Western counties, together with galvanising sheets for 
this immediate neighbourhood and for export vid Glasgow. 

Information reaches this district to the effect that the Prussian 
Government will, in autumn, commence the building of two more 
plated frigates. The one is to be constructed at Kiel. and the other 
at Heppens, which is now the new naval establishment on the 
Jahdebay; and that the plates will be made in Sheffield, notwith- 
standing that it had been originally determined that iron made 
only in Germany should be used. Considering what has recently 
been said of the exploits of Prussia in the iron and steel line, the 
news is regarded as not a little gratifying. 

We also hear that the keel of the Hansa, a plated corvette,-has 
already been laid at Dantzic. The Kénig Wilhelm, the largest 
plated frigate in the Prussian navy, has safely arrived at Kiel. 
The Kronprinz and the Freidrich Karl, also plated frigates, are to 
be put in commission immediately. 

It is announced that the French and Belgian iron manufacturers 
appear to be well supplied with orders from some of the railway 
companies, The Northern of France has ordered 3000 tons Bes- 
semer steel rails from the Société d’Imphy St, Seurin, and about 
390 tons of the second quality, delivered at various stations. The 
Eastern of France has ordered 1000 tons steel rails from the works 
of M. Krupp, in Prussia. The Northern of France last week 
ordered 4000 kilogrammes of chairs, the Western 471,000 kilo- 
grammes, to be delivered at Fumel; and 468,000 kilogrammes to 
be delivered in Meziéres. Orders have also been given 
at Oharente for three steam cranes and twelve hydraulic 
cranes. In Belgium an order has been received for 30.000 tons of 
rails for the new Austrian Kashaw-derberg line, and for 13,400 
tons on account of the line between Lille and Valenciennes, But 
the Belgian locomotive builders are stated to be comparatively idle, 
from inability to compete with the English builders and the French 
builders at Creuzot. 

Of the Prussian Gruson shields, their success in keeping out the 
shot is no great cause of surprise seeing that the thickness of the 
iron is measured by feet and not inches. It is thought, how- 
ever, that such defences cannot be adopted in more than excep- 
tional instances because of the great expense they would entail. 

As to prices here it cannot be reported that they are any stronger 
than they have been for some time past. The list prices which are 
officially quoted and now and then obtained are :—Bar, £7; best bars, 
£3; sheets, £8 10s.; doubles, £10; nail sheets, £8; latten, £11 10s.; 
boiler plates, £8 10s., with best, and best best in proportion ; 
common rods, £7; hoops, £8; and gas strip, £7 10s. per ton. But 
makers are generally taking from 5s. to 15s, a ton under the 
quotations. 

The men who have gone into the cheap rail department speak 
with confidence of the issue. They can land their products at the 
docks in Gloucester at 7s. 6d. a ton. Pigs are likewise easy and 
are not selling. Coal is very quiet, and colliers are leaving the 
district for other places. 

In the hardware branches there is activity at the factories 
where there are orders, in order that specifications may be 
as much as possible cleared off before the Whitsuntide holi- 
days begin. These remarks apply chiefly to such places as 
the japan, the tin-plate, the hollow ware, the edge-tool, and 
similar like department Mavbinist firms of the first-class 
are fairly off for orders at remunerative rates, but the second- 
class men are quiet; and the foundries where water and drainage 
and gas main-pipes are made are still eaves lethargic, and at 
every such establishment stacks of goods generally in demand have 
accumulated to the utmost economical dimensions. The railway 
work firms keep well employed alike in Birmingham and the dis- 
trict. Bridge and girder builders, however, have received a slight 
check in the past week or nine days, Travelling boxes are in im- 
mense request at all the places where they are made of such shapes 
as will stand a heavy superincumbent pressure. In the making of 
these goods much of the sheet iron now being rolled is used. The 
last novelty is a hat-box with a brass padlock lock, which can be 
sold wholesale at 3s. 6d. a piece. It is made in the shape of a 
modern hat, occupies much less space than the old leather box, 
and is more portable. 

In the South Staffordshire Exhibition, which was successfully 
opened last Tuesday in Wolverhampton, the South Staffordshire 
products, from huge park gates down to the tiniest brads (small 
nails), are all well represented alike in high and low priced goods. 

Operatives in Birmingham held a meeting there on Friday 
evening, to complain of the non-enforcement of the Workshops 
Actin that town. At the close of the proceedings it was under- 
stood to be the desire of the meeting that the Factory and Wo 
— Acts should be assimilated. 

Mr. Joseph McOwen, of Bridgnorth, trading under the name 
of the Bridgnorth Spinning Company, has called his creditors 
together at his solicitor’s offices in Kidderminster. The liabilities 
were stated to be upwards of £11,000, and the assets between 
£1500 and £1600. Mr. McOwen said he hoped to be in a position 
to offer the creditors 2s. 6d. in the pound by secured acceptances 
within four ths. The ditors, who are understood to have 
represented £8000, agreed to an assignment to the trustees, who 
are to fully investigate all matters connected with the estate, and 
report to a future meeting. 














WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Tue Iron Trave: Nothing like Vitality Excepting in the Rail 
Department ; Absence of Anything like Speculation in any Kinds 
of Iron: Prices for Rails Steadily stiffening: Considerable 
Eagerness evinced by several Buyers to Fix Contracts: Proba- 
bility of Prices advancing before long: Large Supplies of Rails 
required for the Russiun and Northern Ports: Shyness of Makers 
to large Buyers: Larye Clearances to the United States : Conti- 
nental Inquiries Favourable to Requirements: Home 
Buyers Purchasing only Small Quantities: Tax Pic Iron 
TrapE—THE TINPLATE TraDE—THE STeaM AND House Coan 
Trapes—Tue Biaina Works—Mektine oF STEAM Coat Pro- 
PRIETORS—PROPOSED EXTENSION OF THE SEVERN AND WYE 

' |Rarpway-—-Newport Dock Company: Half-yearly Meeting. 

Exceprine in the rail —— it cannot be said that there is 

anything like vitali there is an entire absence of 

anything like s in any kinds of iron. As the season 
advances, the for rails are steadily stiffening, and considerable 
eagerness is now evinced by several buyers to fix several contracts, 





the prevailing opinion being that an advance will take place before 
many weeks have elapsed. It is pretty generally known that 
Belgian and other foreign makers have sufficient orders to keep 
them fully employed for some months to come; and, as large 
supplies of rail are required for Russia and other northern ports 
forthwith, it is evident that the orders must be given to British 
firms. This fact no doubt tends to increase the shyness evinced 
by makers in this district to buyers of large lots, as some of the 
leading firms have their make sold for the next three months, and 
if they would only make a slight concession in prices, they could 
easily obtain sufficient orders to keep their mills regularly running 
up to the end of tha year. Large c ces continue to be made 
to the United States, and it is hoped that the rather unfavourable 
feeling existing at present in America towards this country will in 
nowise interfere with the large transactions now being carried on 
between the two countries. Last month the total quantity of rails 
sent to the United States amounted to 19,991 tons, which would 
have been largely increased had no scarcity of tonnage arisen at 
the local ports, as iderable quantities are still waiting for ship- 
ment. Continental inquiries are considered favourable as to future 
requirements, and, as there is nothing in the aspect of political 
affairs to cause any apprehension, a speedy increase in transactions 
is looked forward to with something like certainty. There is but 
little improvement to note in the home trade, buyers generally 
purchasing only small quantities. The pig iron trade has not 
materially altered its position during the week, brands of all 
description continuing in slow request. 

Tinplates continue in good request, and if the competition is 

not increased by the establishment of more new works in thé dis- 
trict, it is probable that current quotations will be maintained, 
ao advices being favourable to the future prosperity of the 
trade. 
There is a slight improvement to note in the steam coal trade, 
the demand from the mail packet stations having somewhat 
increased, although at several of the collieries the hands employed 
are not working more than half time. The returns for the past 
month of the exports at the local ports show a decrease, but at 
some of the ports a scarcity of ships prevailed, yet it must be 
admitted that dulness characterised the trade during the whole of 
the mvnth. About the average quantity is being sent to the 
French markets, and from some of the Mediterranean ports 
inquiries are on theincrease. For house qualities there is a slight 
increase in the demand, the period of the year being near at hand 
—— West of England and Irish houses lay in their winter 
stocks, 

The latest information respecting the Blaina Works is that the 
difficulties in the way are being gradually removed, and the pro- 
spect of an early starting of the concern is almost beyond doubt. 

An influential meeting of steam coal proprietors has been held 
at the Windsor Hotel, Bute Docks, Cardiff, to consider the pro- 
visions of the Mines Regulation Bill, prepared and brought into the 
House of Commons by the Right Hon. H. A. Bruce, the Home 
Secretary. Mr. John Nixon, presided, and after the most im- 
portant clauses of the bill had been discussed, it was resolved that 
a deputation from the South Wales Steam Coal Association should 
wait upon the Home Secretary and explain their views, many of 
the provisions of the bill being considered highly objectionable and 
oppressive towards the colliery owners, 

The Severn and Wye Railway Company are applying to Parlia- 
ment for powers to enable them to make certain extensions to their 
line. The bill has been strongly opposed by the Great Western 
and other companies, but the Committee of the House of Lords 
has decided in favour of the applicants. 

Owing to the dull and unsatisfactory state of affairs at the ex- 
tensive works at Carnarvon, it is said that several departments 
are to be given out to contractors, to see if they can make the 
establishment more profitable than it has lately been. 

At the half-yearly meeting of the Newport Dock Company, Mr. 
Samuel Howfray in the chair, the directors in their report recom- 
mended that £1 per share, the half year’s interest on the first pre- 
ference shares ending the 3lst December, 1868, be paid on the 
29th instant; and that dividends amounting (less income-tax) to 
£2812 6s, 2d. for six months ending February 29th, 1864, on the 
second preference shares, be declared payable on the 29th instant, 
leaving a balance of £4131 4s. 10d., out of which the directors re- 
commended that a sum of £3000 should be applied as a further 
loan to capital towards the liabilities incurred over and above the 
amount of capital received, making the total advance to capital 
on loan from revenue £10,258 13s. 6d. The chairman, in moving 
the adoption of the report, said: ‘* Notwithstanding the great de- 
pression in trade, the trade at the dock was looking up, and he 
hoped it would continue to do so, The report was adopted, and 
the dividends recommended declared. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 


. LIVERPOOL : Shipping for Sale : Revival of the Export Trade of the 


Me: sey: The Birkenhead Ferries—Messrs. CLAYTON, SHUTTLE- 
WORTH, AND Co. -NORTHERN RaILWAYS—THE FAIRBAIRN 
ENGINEERING CoMPANY (LIMITED), MANCHESTER—RIVERS 
POLLUTION COMMISSIONERS: Ashton-under-Lyne: Oldham— 
Tron SHIPBUILDING IN ENGLAND AND THE UNITED STaTES— 
STATE OF TRADE AT SHEFFIELD—STATE OF TRADE IN SOUTH 
Yorgsaire—THE Coat TRAFFIC ON THE MIDLAND RalLway— 
BRADFORD WATERWORKS— NORTH-EASTERN DIstTRICT. 


THERE is a large amount of _—-. in all’ 124,788 tons, now 
offered for sale in Liverpool. The list comprises thirty-six iron 
screw steamers, twelve paddle steamers, six iron tugs, and six 
wooden paddle tugs. The total tonnage in each class of vessels 
may be thus summarised :—Colonial built vessels, 39,510 tons ; 
British-built, wood, 18,464 tons ; ditto, iron, 5266 tons ; foreign- 
built vessels, 10,943 tons ; new vessels (iron, 3210 tons ; composite, 
1380 tons), 4590 tons; screw steamers, 38,180 tons ; dle-wheel 
steamers, 7835 tons; total, 124,788 tons. The value of the British 
goods and produce exported from Liverpool in the quarter ending 
March 31, 1869, was £18,354,950, showing an increase of £2,426,857 
as coupered with the corresponding quarter of 1868. The steamers 
of the Birkenhead Commissioners carried in the year ending April, 
1869, 7,500,000 passengers, producing £31,915. The working ex- 
penses were £27 901, leaving a profit of £4014. 

In 1868 Messrs. Clayton, Shuttleworth, and Co., of Lincoln, 
sent out 812 of their portable agricultural engines. The total 
number sent out by the firm to the close of 1868 was 8921. 

The North-Eastern Railway Company has commenced staking 
out the first section of its Ryedale line from — to Helmsley. 
The Midland Company is also staking out ite Settle and Carlisle 
line. A new line to the Lakes will be shortly opened. The line 
commences at Newby Bridge, at the foot of Windermere, and joins 
the Ulverston and L ter line on the north shore of Morecam 
Bay. The greatest work on the line—an iron viaduct—has been 
satisfactorily tested. In connection with this line there will be a 
steamboat service on Lake Windermere. if 

The Fairbairn Engineering Company (Limited), Manchester, is 
making some es for which a great saving of fuel is claimed. 

The Rivers Pollution Com have visited Ashton-under- 
Lyne. . It was stated in the course of their inquiry that the local 
waterworks were purchased in 1855 for £33,000, and had cost, in- 
cluding extensions, £50,000; Additional waterworks, it was also 
constructed at Swineshaw‘at a cost of about 





8 , were 

,000. ~The public cemetery had cost about £20,000; sewerage 
£25,000 ; and street improvements, £75,000. 

At a similar m at it was stated that the amount 


expended on waterworks had been £229,000, and on gasworks 
£122,000. ag total cost of the sewers executed since 1863 had 


been £20,971 
Se ee oe ee York sent to 
Liverpool some time since for’ of the cost of building a 





first-class iron sailing vessel. The estimates were forwarded in 
due form,.and by the last mail the New York house states that 
it finds it to its advantage to have the vessel built in the United 
States. The firm has, however, ordered in England the wire 
rigging, anchors, and chain cables. It is said that the vessel will 
be the first American-built sailing vessel of iron which has crossed 
the Atlantic. 

There is little change to report in the state of trade at Sheffield. 
A fair amount of business is being done in files, but the edge-tool 
trade continues languid. The heavy branches are active. The 
demand for iron is increasing, and more is also doing in steel, both 
on home and export account. There is a good demand for steel 
rails and springs. The armour-plate mills are also fully employed. 

A good business continues to be done at the principal ironworks 
in the South Yorkshire district. ils remain in active request, 
and there is a good demand for plates, hoops, andangleiron. Bes- 
semer rails and tyres are being largely :canufactured. The coal 
trade presents little change; the amount of tonnage going to London 
is still limited. In steam coal there is not so much activity as is 
usually observable at this season of the year; the topnage sent to 
Hull and Grimsby for the North of Europe is by no means la: 
and the trade to Lancashire is still in a languid state. A good 
mand for coke prevails in South Yorkshire for the Lincolnshire 
ironworks, 

The deliveries of coal by the Midland Railway to the metropolis 
have largely increased of late. Thus in March the Midland Com- 
pany conveyed 53,578 tons to London, while in April the total 
rose to 118,586 tons. In April, 1868, the corresponding total was 
only 10,867 tons.. The Midland system can scarcely fail to profit 
largely from the proximity of the Derbyshire and Leicestershire 
coal-fields to London. A branch which is now ready for opening 
from Chesterfield to Sheffield has some ten or twelve new collieries 
on its route, while on the Erewash Valley line some large colliery 
concerns are also being opened out. 

In consequence of opposition which has been offered to a water- 
works bill now being promoted by the Bradford corporation, the 
corporation has to increase the area appropriated to com- 
pensation to 1020 acres, while the compensation reservoirs are to con- 
tain 37,000,000 gallons more than was originally provided by the bill. 

An arrangement which would have enabled the North-Eastern 
Railway Company to avail themselves of their running powers over 
the North British Railway between Berwick and inburgh, 
which it was expected would have been completed and in operation 
on the 1st inst., has been postponed for some time. 
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SCIENCE AND ART.—A striking instance of the immense value a 
small piece of steel may acquire by the great power of skilled 
mechanical labour is the balance-spring of a watch. From its 
extreme fineness and delicacy 4000 weigh not more than one ounce, 
and exceed in value £1000. A most interesting little work, de- 
scribing the rise and progress of watchmaking, has published 
ty J. W. Benson, 25, Old Bond-street, and the City’ Steam 
Factory, 58 and 60, Ludgate-hill. The book, which pe gonad 
illustrated, gives a full description of the various kinds of watches 
and clocks, with their prices. Mr. Benson (who holds the int- 
ment to the Prince of Wales) has also published a senplics on 
artistic gold jewellery, illustrated with most beautiful designs 
of bracelets, brooches, earrings, &ec., &c., suitable for 
wedding, birthday, and other presents. These pamphlets are sent 
post free for two stamps and they cannot be too strongly re- 
commended to those contemplating a purchase, especially to resi- 
dents in this country or abroad, who are thus enabled to select any 
rs i may require, and have it forwarded with perfect safety. 
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; LITERATURE Nothing can well seem more complicated, entangled, | On the Bxtravagant U: Fuel in Cooking A with 
so ane eee by chemical laws, at the first glance, : Short Account of Benjenin, Count of Rum and his Econo- 
A Practical Treatise on Metallw By We. One, ERA, than the detailed accounts given in every exhaustive ; and Numerous Practical Suggestions adapted for 


and Exnst Réuric. In8 vols. Longmans. 1869. 
[Frest Noricz.] 


Tue first volume of this important work was noticed by 
us some few months since. It is now our duty to review 
the second, which has just been issued. The tasks as well 
as the performances of the middle life of man are usually 
the heaviest and the best of the span of existence, and we 
might trace some such analogy in the great task which 
Messrs. Crookes and Réhrig have so far performed; for of 
the two volumes now before us, this middle one is certain] 
the most important, regarded as to the gravity of the 
performed, and in some respects the most meritorious in 
the manner in which it has been accomplished. 

The fanciful reader must not push our analogy further, 
for the third volume is not likely, judging A those gone 
before it, to present any signs of decrepitude, but rather 
those of —— and experienced maturity—at least, we 
may justly hope so. This second burly volume, of nearly 
nine hundred well-printed and illustrated pages, is wholly 
taken up with the metallurgies of copper and iron, and the 
title of “ practical” is well borne out all through. The 
reader is assumed to know his chemistry, as he is assumed 
to know how to read, and so we escape all that stuff, waste- 
ful of time and eyesight, that the older style of metal- 
lurgical books treated us to, of “ behaviours,” as it was 
called, of copper and silica, copper and iron, copper and 
phosphorus, and the rest. 

The object of the book is to treat of how best and 
cheapest marketable copper, and iron in its three states, may 
be made, and to show this by clearly describing how these 
are made in various countries, given the ores and the fuels, 
&c., with a brief but good scientific running commentary 
as to the conditions of choice, &c., for this or that process 
or modification, and always with abundant foot-note refer- 
ences to authorities, thus accessible for still further details. 

Copper must have been one of the earliest metals 
—next to gold and silver—known to man ; known first, 
who shall say how many tens of thousands of years ago? 
There are traces of old copper smeltings in the 

thians that may possibly date before the Huns took 
og of the country. In Asia Minor and Southern 
yria, as well as in Cyprus, others, probably far more 
ancient, are said to exist. But perhaps the really archaic 
copper works of the existing human family are yet to be 
sought for in Northern China, and in the central region 
generally, of the continent of the two Americas. It is not 
without interest that we may remark that the order of 
discovery of the metals has been generally inversely as 
their electro-positivity; the noble metals are found ready 
to hand—platina not amongst these, probably only because 
the regions whence it is drawn were at archaic periods in- 
habited; if at all only by man in his lowest savage state. 

Copper occasionally met with in the native or metallic 
state, soon came to be known like lead and tin, by reason 
of its easy reduction; zinc and the earthy and alkaline 
metals are things as it were of yesterday. 

Yet, though native copper was probably the earliest and 
the cheapest form in which the metal was handled by man, 
and is now one of the latest in which its production has 
been developed upon a vast scale—as from a new source— 
it is at once curious and instructive to observe that the in- 
creased poweracquired bymanduring the lapse of thousands 
of years of metallurgic and other experience, has deprived 
native copper, so far, at least, of its archaic pre-eminence as 
being the cheapest source of fine copper. The most complex 
and intractable ores now compete successfully in the handsof 
the skilled smelter with the > wea absolutely pure, or even 
the richly silver-alloyed metal, which has only to be got out 
by some means from the prodigious dykes, rather than 
veins, in which it is found, in trap rocks and quartz 
chiefly, on the shores of Lake Superior. Solid masses of 
copper, of 2ft, to 5ft. in thickness, and now and then as 
much as 30ft. or 40ft. in length, are found in that wonder- 
ful locality, where it seems probable—we will not say more, 
for the full geognostic history of the native copper there 
remains yet to be made out—that these huge ribs of copper 
are of nature’s own smelting, and that those in the trap 
are, like the trap itself, the ancient reactive products of 
volcanic heat = deep-lying copper ores, whether oxides 
or sulphides, But to get these tough and heavy masses of 
copper divided into mapageable masses, and these out to- 
day, has so far proved one of the most formidable and 
labour-consuming tasks that the miner of any class has 
had opposed to him, 

Gunpowder, even in very heavy — placed in lines 
of cylindrical drilled holes, is fired with little effect, except 
to blow out the tamping like mitraille from a battery of can- 
non. Whether nitro-glycerine has been tried or not, we have 
as yet no information, but we should not ex — re- 
markable results from its use. The actual method employed 
consists in slowly and painfully cutting those mammoth 
lumps into blocks of three or four tons weight each, b 
means of long steel cross-cut chisels made of flat bar steel, 
with cutting edges of only about ¢in. wide, directed an 
held by one man and struck by the sledges of two others, 
In the end, the getting out, melting into ingots, and 
bringing to market cost about as much as procuring the 
same weight of copper from ores containing not more than 
from five to twenty per cent. of pure copper, and whose 
smelting requires from six to as much as eighteen tons of 
coal to the ton of copper made. Thus extremes meet, and 
a wonderful example is presented of the power of mind and 
knowledge as against nature and mere muscle, 

It is the object of the first part of this volume of about 260 

to develope the ways and means by which this has been 
and is brought about in ourown country—where Swansea 
is the great seat of the copper manufacture, and in other 
parts of the world, or rather of Europe and Australia, for 
in truth little or nothing can be said of copper smelting 
elsewhere; and some li aot of neckiene —— ex- 
ample, of the supposed me’ i e ingots 
of rose copper in Japan by casting them upon canvas 
immersed in hot water, seems very apocryphal, 


metallurgy, of the numberless and modifications 
of processes adopted in different localities, and in the same 
to different ores. Yet this complexity is only aj :. 
and needs no clue to guide us through it, but a clear, 
iminary sketch of the principles involved in, and 
tee seankad tected ef deeak Geta” cok 
ways i ow general i and 
physia—the entire puzzle gets itself into shape, like the 
its of a child’s dissected map, the president of whose 
- a ——— society has put it together for the per- 
ex 

With such a “Synopsis of Processes for the Extraction 
of Copper from its Ores,” the authors commence, following 
after their brief description of the chief ores of interest to 
the copper smelter. 

We cannot afford to follow them through the six 
pages into which this is compressed, but may state that all 
copper reduction can be classified into smelting, or pro- 
duction of the metal by heat and fusion, or its reduc- 
tion by the humid method, 2.¢., by solution, the action of 
reagents, ss and final fusion. These are some- 
times more or less combined, as in some Hungarian works, 
where seven or eight different metals are extracted in suc- 
cession from highly complex ores, and most of them 
brought to market at a profit; an analysis on the vast scale 
indicative of the high scientific skill of those metallurgists. 
In Australia we also have copper ores (oxidised) rich in anti- 
mony and in bismuth; and recently the latter valuable 
metal has begun to be separated there, and to reach the 
English market. The writer recently saw some bismuth 
of remarkable purity in the hands of Messrs. Johnson and 
Matthey, of Hatton-garden, from that source. 

But although very large quantities of copper are pro- 
duced in Europe, in Sweden, Germany, Austria, France 
Russia, and even in Spain and Italy, by a variety of 
methods, based upon the re-actions common to all copper 
smelting, viz, oxidation and volatilisation of sulphur, 
and arsenic, removal of iron and silex as fusible slag, 
and fusion of the purified metal, with certain final 
purifications, yet the great mass (one-half) of the copper of 
the world’ssupply still comes from Swansea, which turns out 
more than 15,000 tons annum. The ores here smelted 
are chiefly pyritose, with, however, much oxidated and car- 

nated ores. these Cornwall and Ireland are thought 
to supply about one-third; the rest comes from Chili, 
Cuba, and Australia. 

The sampling, mixing, sale, &., of these ores as they are 
imported at Swansea, before they pass into the smelter’s 
hands, is a spectacle of interest even to the least scientific 
man. The ores are of all sorts of richness—some as poor 
as 2 per cent., or even less, some as rich as 35 per cent. in 
copper. These are mixed, after assay, by the smelter, so as 

nerally to produce a mass containing about 8 or 9 per cent. 

e mixes also with a view to the chemical constitution of 
the different ores, and to subsequent treatment, so that 
ores with much sulphur and silex, &., shall be helped by 
those containing iron and oxides of copper. English 
copper smelting resolves itself into the following general 
heads :—(1) Calcination of the ores ; (2) fusion and granu- 
lation to produce coarse metal; (3) calcination of this again; 
(4) fusion of the result of (3) to procure a nearer approach 
to copper; (5) calcination or roasting of the result to pro- 
cure fine metal; (6) fusion, with refining and “poling,” or 


toughening. 

This is the skeleton; but as Le Play, in his masterly 
“Treatise on the British Metallurgy of Copper,” has 
shown, it is modified in various respects, so as best to suit 
no less than six principal varieties of ores coming to the 
smelter. These are—(1) Poor pyritose ores, containing from 
3 per cent. to 15 per cent. of copper; (2) rich pyritose ores, 
with 16 per cent. to 25 per cent.; (3) siliceous oxides, with 
from 12 per cent. to 20 per cent. of copper; (4) carbonates 
(malachites) and oxides, with more or less sulphuret 
copper (Cu, 8), and with a siliceous gangue in mixture; 
(5) pure sulphurets of copper and of iron, with siliceous 
gangue, containing 10 per cent. to 15 per cent. of copper; 
and (6) pure, nearly unmixed oxides, carbonates, and 
sulphurets of copper, containing often from 50 per cent. to 
80 per cent. of metal. 

Fimost without exception, the British process is con- 
ducted, under every modification, in reverberatory air 
furnaces, and with a lavish waste of fuel; and, though the 
main result is, of course, a well-paying one, the day will 
come when even Swansea may have cause to lament her 
adherence to old methods and neglect of economies and 
improvements which science can point out to her. That 
much may be done in economising fuel by the use of the 
Siemens regenerative system in the air furnaces of the 
existing type scarcely admits of doubt. The difficulties 
to any change are in the vastness of the scale of operations 
and the immense capital already employed and to be in- 
volved in any change. 

A more liberal introduction of the blast furnace, and 
its application to certain of ores, would how- 
ever be attended with very happy results. The British 
methods indeed, as hitherto practised, are only admissible 
under the conditions of very cheap fuel, and of b mod 
tions conducted upon an immense scale. Their advan- 
tage mainly consists in the constancy and certainty 
of result, and in the admissibility of the process being 
varied to suit every known variety of ore. And there can 
be no doubt that Swansea copper smelting might be 
greatly improved by the judicious introduction, at certain 
points, of portions of the processes adopted in Germany 
and France; and much as we are undoubtedly behindhand 
in the means of conveying adequate scientific knowledge 
to the British worker in every department, we think we can 
discern that the reflections suggested by the Exhibition of 
1867, and the agitation of the technical education question 
in these columns and elsewhere, have already begun to 
produce fruit, and that a desire for improvement and a 
willingness to change, for any adequate manufacturing 





end, are beginning to be more perceptible eae 


mical 
Domestic Use. By Fueprnick Epwarps, jun. London: - 
mans, Green, and Co. 1869. , a 
We have here a large thin book, containing forty-seven 
of letter-press, and the same number of well-executed 
aed ag the whole bound in red cloth and lettered with 
gold. Mr. Edwards’ publishers have put what he has to 
say in the most attractive shape—on the same principle 
that physicians gild their pills, we presume. The reason 
for the gilding is indirectly explained at pages 6 and 7 of 
the introduction, where our author tells us that he “cannot 
but feel that if he has not succeeded in exciting a due 
amount of attention, this is owing in a great measure to 
the scanty support which the press is in the habit of giving 
to those who write books which may be supposed to be 
useful rather than interesting or amusing. ... . In his 
a essay the author has followed his practice of doing 
is best to make his subject interesting. He avoids the 
amount of detail which would make his book technical 
and wearisome, but he introduces as much as‘appears to 
him to be reall. to make the subject understood.” 
From this, and a good deal more which we have not repro- 
duced, it is evident that Mr. Edwards is most anxious to 
make himself heard and his influence felt. Therefore he 
makes his book as amusing as he can, mixing sugar, in the 
shape of a pleasantly written sketch of the life of Count 
Rumford, with the bitter of a lecture on the extravagance 
we all manifest in the domestic use of coal; while his pub- 
lishers get up the outside of the book in a way to make it 
as attractive as possible. 

The book is from eats to end a dissertation on the 
close-fire system of cooking, well written, closely reasoned 
in its way, and containing a good deal of truth. It still 
fails to carry conviction with it, simply because the author 
cannot see the double aspect of the matter he treats of. 
That coal is wasted in our kitchens and our drawing-rooms 
we all know, but it by no means follows that the waste is 
an unmixed evil or that it can be avoided. For over sixty 

ears Rumford’s inventions and arguments have been 
before the world. Ali that time the British householder 
has gone on paying extravagant coal bills, which, according 
to our author, should not be paid. Mr. Edwards, of course, 
assumes that this results, first, from ignorance, and, 
secondly, from prejudice; and in this he displays no small 
amount of shallowness, If our author was a philosopher 
he would see that John Bull, touched in the sorest place— 
his pocket, yet not only grins and bears it, but cheerfully 
pays long coal bills, rather than adopt stoves in his 
drawing-room or close ranges in his kitchen, and, seeing 
this, he would ask the cause of the phenomenon. No 
amount of prejudice would suffice to keep two generations 
on a path of wanton extravagance, from which neither 
amusement nor excitement is to be had. The reason why 
John Bull will not have stoves or kitcheners is apparently 
too deep-seated to be discovered by Mr. Edwards, Yet it 
really lies near the surface. It is not prejudice but expe- 
rience that is in fault; but Mr. Edwards is unable to draw 
a distinction between experience and prejudice. It is not 
our.province to enlighten him; but it is worth while to 
explain why the open fire is still popular in drawing-room 
and kitchen, notwithstanding its wastefulness. 

The open fire is retained in our drawing-rooms, not only 
because it is pleasant to look at—and this is something— 
but because it is not injurious to health as is the stove. 
The latter heats solely by raising the temperature of the 
air of an apartment, and is in a great measure inimical to 
free ventilation, because if plenty of cold air is admitted, 
the temperature of the room is reduced, and the 
exclusion of cold air is one reason why a handful 
of fuel will do in a stove. The open fire, on 
the contrary, darts its rays of heat through the 
air direct to the person or thing, and thus it is quite pos- 
sible to bask in the beams of a friendly fire, and feel quite 
comfortable too, while a volume of fresh air is rolli 
through the room, which would cool down a stove-hea 
apartment to a most uncomfortable point. There are other 
reasons, on which we need not stop to dwell, why the open 
fire is to be preferred. We ask not Mr. Edwards alone, 
but a host of other writers on the same subject, is not the 
open fire and fresh air and health worth paying for at the 

e rate of a couple of pounds a year? 

Next, as to close- cooking ranges. They, one 
and all, in the first place, contemplate the roasting (?) 
of meat in an oven. The thing can be done, and done well 
too, but all the cooks from the days of Ude to the present 
moment could not give to meat so roasted the flavour which 
it has when cooked on the spit in the ordinary way. This 
is one objection to the close a. Another is that close 
ranges not only cost a great deal of money in the first 
instance, but ‘go on costing it. The top plates split, the 
sides of the ovens burn out, the boilers get leaky, the flues 
run two into one, the backs of the grates require constant 
repairing. All this is bad enough, but we have not yet 
stated the true answer to Mr. Edwards’ argument, which 
is, that close fires cost more for coal and are more wasteful 
of fuel than ordinary open ranges. Our author’s calcula- 
tions are perfect in every respect save one. He has forgotten 
allabout that fearful and mysterious deity or fetish—the 
cook. Give Mr. Edwards a kitchener and them ment 
of it and he will supply a small army with vict on a 
hat-full of coal. Put the same into the hands of a “ good 
plain cook,” and coal will vanish before your eyes by the 
sack-full. A kitchener is in reality a complex coatrivance. 
It has as many dampers and flues as a Siemens furnace. 
To endeavour to explain their nature, purpose, and the 
results to be obtained from their use to the ordinary cook 
is simply waste of time. If she be a strong-minded, sensible 
woman, she never minds any of them. She opens them all 
and puts her trust in Providence and plenty of coal. If 
only there is plenty of fire everything must get hot, ovens 
and all. Now madam cook, though she does not 
know it, has at her disposal a stack some sixty 
feet high, first-class coal, and a true furnace, and if 





she only knew a little more than she does of the 
art of stoking—thank Heaven, she is human, and therefore 
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ignorant of some things—she could melt the top off her 
naa burn and run down all the cast iron work about the 
dampers, and melt the grate bars in about sixty minutes. 
Mr, Daneds illustrates ranges in which brass could be 
melted in half an hour. Is this the thing to put intoa 
cook’s hands? Certainly not. We have had our own 
experience with close ranges, and most of our friends have 
tried them, and will join with us, we think, iu stating that 
though in competent hands, most admirable inventions 
not only as fuel economisers, but in other and not less 
important respects, they are, under ordinary circum- 
stances, more wasteful of fuel, more costly, more 
inconvenient, and more objectionable in every respect than 
open fires, When that happy day has arrived in which all 
our servants will be philosophers, then will begin the era 
of close ranges, but not till then. 

We willconclude this dissertation or review, whichever our 
author thinks proper to call it, by asking him a question or 
two. If he were, immediately after reading this, placed on 
the foot-plate of the engine taking her Majesty’s mails to 
the North, and told that he would have to keep steam— 
Anglicé to manage the fire — for four consecutive hours, is it 
likely that he could accomplish the task satisfactorily? If 
his cook were called upon to fire a locomotive, or get up a 

ood wash heat in a balling furnace, does he think she could 
do it? The answer to the latter question at least will be in 
the negative. Now we can assure Mr. Edwards that it is 
really as difficult to fire a large range as it ought to be fired, 
as it is to fire a locomotive, or manage a balling furnace, and 
we have little doubt that the individual who could manage 
the one would not be in difficulties about the other. 

Mr. Edwards must address himself to his task in a dif- 
ferent way. He must tell us how to obtain educated 
servants competent to manage his favourite ranges, This 
done, the rest will be easy. Give us the servants; and the 
ranges will follow in due course. One word more and we 
have done. It may be urged that the smaller ranges are 
very simple and easily managed. So they are, by those 
who understand them. The misfortune is, that the best 
class of servants is not found in houses with small ranges; 
while, for the rest, the complexity of the range, as we go 
higher in the social scale, appears to increase more rapidly 
bra the intelligence of the ministering angels of the 

itchen, 





A Treatise on Valve Gears, with Special Consideration of the Link- 
Motions of Locomotive Engines. By Dr. Gustav ZruNsR, 
Professor of Applied Mechanics at the Confederated Polytech- 
nikum of Zurich, Third edition, revised and enlarged, 
Translated from the German, with the special permission of 
the author, by Moritz Miiller. London: Spon. 1869. 


“Tue third edition of my treatise on valve motions, 
which I hand over herewith to the public, may be called 
a repeatedly increased and improved one,” writes Dr. Gustav 
Zeuner, and we have no intention of disputing the point 
with him. The work first appeared in an incomplete, rather 
than an imperfect form, in the pages of the “Civilinge- 
nieur,” in 1856, and siuce that period we are assured by the 
author that his graphical method of determining the dis- 
tribution of the steam in valve motions of all kinds, has 
become generally known amongst German engineers, and 
“the diagram has perhaps always been applied to the 
designing and examining of link motions with advantage.” 
Thus recommended, we have examined—it is impossible 
to say read—the volume with interest. It consists of about 
224 pages, printed in very excellent type on very excellent 
paper, and well illustrated by diagrams. It is impossible 
to doubt that much care and thought have been expended 
on the work, which indeed represents the labour of years. 
To the majority of engineers, however, Professor Zeuner’s 
labours will prove of limited value, from the excessive 
complexity of the formula used, and the intensely abstract 
way in which the subject has been treated. We cannot do 
better than select a few formule as a specimen of both the 
good and bad qualities of a work which no Englishman 
would write, and which very few will, we think, attempt to 
read. We take the following at haphazard :— 


4“ (I= (sin.s . ae cos. 3 )oos. o— =* cos. 8 sin. w 
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This is neither more nor less than the worthy professor’s 
formula for getting the travel of a slide valve with crossed 
eccentric rods and Stephenson’s link motion. This is by 
no means one of the most complex formule in the book. 
Every page bristles with them. The results obtained are 
no doubt excessively accurate—for that we may take Dr. 
Zeuner’s reputation as a guarantee; but we venture to think 
that all this peter of figures and algebraic signs is 
not only needless, but inimical to the usefulness of the 
work in this country. It is not to be disputed that the 
various forms of valve motion which have been invented 
from time to time present the ardent mathematician with 
a host of ingenious and amusing problems, which it is, we 
suppose, proper that some one should solve. But it does 
not follow that the solution, however accurate, must prove 
practically useful. The setting out of a link valve gear is 
an art very generally understood, and practised with very 
rey eae results upon the whole, in every locomotive 
building shop in the tingdien by men who could not read 
Zeuner to save their lives. e practice of using a full 
sized model and ascertaining from it what is the best 
position for the various centres of suspension, &c., is also 
growing in favour as it deserves; and from such models 
more information may be derived in an hour than from Dr. 
Zeuner’s book. It is a pretty work for La basa schools, 
and will give plenty of chances to dons who like to pluck 
candidates for “exam.” honours, But it possess limited 
practical value to the working engineer, whether he be the 
master in charge of a whole establishment, the foreman 
of a department, or the smart young erecter who wishes to 
know what a valve gear should be. 

The first division of the book is devoted to the consi- 
deration of the common valve gear with fixed expansion and 
a single Nothing can be simpler than this, 


Yet even here we meet with such gems as the following :— 
“2 —=rsin. (a + §) + 7 [208,? 35 — cos.? (w + »} 


We have next a chapter on the “ Missing quantity,” then a 
consideration of different graphical methods of setting out 
the slide valve, and so we are led up to the second division, 
devoted to the consideration of reversing motions with 
variable expansion, under which head we have descriptions 
and investigations of the theory of nearly all the valve 
gue of any value ever produed. The second part of the 

k treats of valve gears with two valves, and is rather 
less mathematical, and therefore more useful than the first 
section. 

Regarded from one point of view, it is doubtful if a more 
able, honestly written, or thoughtful book ever was penned, 
and we by no means wish our readers to think that the 
book is not worth having, or is utterly unsuitable for Eng- 
lish engineers. On the contrary, those who possess not so 
much a mathematical education as a mathematical turn of 
thought, and some spare time, will find plenty in Dr. 
Zeuner’s work to interest them. It is essentially a theo- 
retical disquisition on valve gears, and just in so far as it is 
wholly theoretical, it fails to meet an acknowledged want 
as far as practical engine building is concerned, because 
the results obtained in practice will be modified by condi- 
tions over which formule have no control. Any com 
tent engineer possessing a sufficiently good mathematical 
education, who would, to use a vulgar but apposite expres- 
sion, “ boil down” Dr. Zeuner’s book and impart to it that 
practical character which it lacks, would do good service, 
especially to the younger members of the profession. 

It is fair to Mr. Miiller to add that he has done the 
work of translation both neatly and well. There can be 
little doubt that the volume as he has given it to us will be 
recognised as the best standard English work extant on 
the theory of the slide valve. 


THE SOUTH STAFFORDSHIRE EXHIBITION. 
(From our Special Correspondent.) 

Tue South Staffordshire Exhibition contains specimens at once 
of the best and the worst work in tin and japan goods which this 
nation produces. 

The trade was first practised at Pontypool, in Monmouthshire ; 
but South Staffordshire is now its chief seat, and Wolverhampton 
and Bilston are the localities. In Birmingham such wares are pro- 
duced, and likewise London. At one time Birmingham made very 
many splendid articles in papier mdché, but the trade there has 
sadly declined ; the cause of that decline appears further on. The 
bulk of the japan goods now made are trays, waiters, or what have 
been fantastically termed coal ‘‘ vases,” and baths and toilet sets, 
Then there are bedsteads, manufactured chiefly in Birmingham, and 
London, and Bilston; but japan bedsteads are now giving way 
before those made of brass, Paper is not very often used in the 
present day in the manufacture of japan gi ; the bulk of the 
fabric now used is sheet iron and tin plates. Some trays, how- 
ever, are made of what is called ‘‘composite,” which is sheet 
iron between paper. Upon trays, coal vases, and toilet sets, the 
skill and taste of the artist are displayed with great effect, and 
often in accordance with correct rules. 

The papier maché trade in Birmingham fell into disrepute about 
fourteen years ago, just as paper goods had become fashionable 
alike in this country and abroad. The great demand led to the 
employment of unskilled workmen and learners, A telling but 
false style of ornament, much esteemed in the American markets, 
followed, to the neglect of better and more carefully studied work. 
Then came a demand by the public for pearl and gold and quality 
of material rather than workmanship. That the extra cost of 
material might be met, a reduction in workmen’s wages, and the 
employment of children supervened. Lower still fell the craft as 
the monetary panic in America checked trade, forced goods into 
the market, and led to further deterioration by cheapening goods 
to obtain a sale. All this was taking place at the time when the 
schools of art were being established in this country, and when 
the public mind was alive to the art question. The finger of con- 
tempt was pointed at the most recently made goods, and ‘‘a man 
of papier maché” became synonymous with a false ane ora 
dishonest tradesman. One Birmingham firm fought against the 
tendency to cheap till they became ruined, and their really 
capable workmen were thrown out of employment. Other good 
workmen had previously left the trade. One became the head- 
master of an important public school of art; a few turned their 
attention to picture painting, and obtained an amount of celebrity; 
others are now teaching drawing; and others, again, are employe 
as lithographers. We cannot say that the papier médché trade 
has begun conspicuously to revive, but the tendency is, perhaps, 
in that direction. Meanwhile the artist is expending much ability 
— goods of which the fabric is chiefly iron, inlaid with glass 
panels, 

Choicer wares alike in iron, in iron and glass, and in paper, are 
not made anywhere in this country than are shown in one of the 
cases of such goods in Wolverhampton. The firm of Messrs. R. 
Perry and Sons, of that town, are the contributors. They have 
sent a glass case, in which there are nearly fifty articles. Amongst 
these are eight coal vases, embracing, amongst other styles, the 
Byzantine, the Arabian, the Grecian, the Hindoo, and the semi- 
Gothic, all as strictly adhered to as if Owen Jones’ “ Grammar of 
Ornament” were the designer’s guide, philosopher, and friend. 
There are others, however, in which the artist has displayed the 
independence of a man of genius, thereby proving himself to be no 
mere copyist. In the construction of all these, glass panels are 
employed. On one the panel is a k mn, OF ted in 
em gold and flowers, illuminated with blue and other 
colours, in which the light flowers form a pleasing contrast to the 
dark background. Sets and single specimens of the article almost 
invariably in use when that beverage is sipped of which Fielding 
says that “love and scandal are its best sweeteners,” are there 
alike in japan and in per miché. Here, again, we have the 
classic styles strictly adhered to, whilst the independence of the 
artist appears in an oblong japan (iron) tray, pi inted in imitation 
of walnut wood, inlaid with satin wood, and having a star in the 
centre well worked out. The style is at once new and effective. 
There are four round and one oval papier maché waiters, which 
are gems of Se ne ger and design. Then there are two speci- 
mens of that elegant oblong substitute for a tray upon a break- 
fast table, which is now getting into vogue. They are intended 
only as stands for a tea-and-coffee set, and are glass-topped 
shown is in the Alhambra style, with a mosaic 
other is in the Gothic, with the ornament formed of an interlaced 
of and colours, on a turquoise-blue ground, relieved 

blue stars. The cash-boxes even are made to ada) 
to styles, one being in the Grecian and another in the 

Nothing in the case surpasses the 6 execution, 
and the finish of Rae aap 6 ee ocoupy the 
four angles of the centre shelf. The more handsome of the pairs 

to be of oe gal sector, in which colours and gold 

so artfully and beau blended, that he would be a clever 
critic who could detect that the work was not the product of the 
mind and hand of a Parisian artist, The other pait is of a Grecian 
Models of toilet ware show much tasteful ornamentation, 
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but, ———s in the instance in which the Victoria Regia is used, 
suitableness of ornamentation, One does not, for instance, 





expect to find a posy and a coronet at the bottom of one’s shower 
bath; nor can we 1 unqualified admiration of the 

and consisteney of the colouring of certain small ies to be 
seen in the case, 

We cannot speak so satisfactorily of the “exhibit” of Messrs. 
H. Loveridge and Co., another late and japan firm, who 
employ perhaps the largest number of hands in these departments 
of industry that find work in any one concern of the c in the 
United Kingdom, Messrs. Perry never showed at any exhibition 
till then apt to the one in their own town; and goods of 
theirs which we have described are therefore shown to the public 
for the first time. Messrs. Loveridge, however, are old exhibitors. 
They show medals obtained at nearly all the great shows, and they 
were the only firm by whom their industry in South Staffordshire 
was represented at the Paris Exposition. Upon them, however, the 
effect of the competition to which they have found themselves 
exposed has not been to improve the artistic character of their 
wares, Whilst the artist is seen in the goods which Messrs. Perry 
show, it is the old japanner who appears upon Messrs. Lo 3 
stand. It is true that we don’t see ‘Abraham in red i 
Isaac in blue, with a green altar upon a black ground ;” but we are 
shown, as the chief specimen of the artistic capabilities of the 
establishinent, a tray made —— for the Wolverhampton 
Exhibition, which is hardly less wanting in correetness of taste. 
The shape of the tray is new and excellent, but its ornamentation 
is gaudy and meritricious, and altogether at defiance with that 
decorum which prohibits that flat surfaces should be ornamented 
with painted imitations of objects in relief. The centre is a copy 
oi Landseer’s Reindeer fording a stream. In each of the four 
> oe isa gg sy of fruit. = — are filled in 
with foliage in gold. e aniwal is we inted, and, excepting 
that it is much too pretty, so too is the fruit. We not linger 
to point out the inappropriateness of such a design for a tea-tray, 
or to call attention to the circumstance that even supposing that 
the principle of ornamentation in such work, which the best 
authorities have dictated, should be questioned, this tray is 
still an outrageous violation of those primary rules which require 
that every embellishment should be accessory to the leading design. 
There can be no connection between a stag and four plates of 
dessert. Another article of which much seems to be Sheaght 4 
the producers displays no less incorrect judgment. It isa hip-ba' 
with a painting on the back surrounded by a frame, and on the 
bottom there is the representation of a large bivalve shell with its 
concave part up, bristling with cutting edges! At the same time 
there are some small jugs and tea-caddies, with also a few toilet 
sets, which are good. We cannot think that the public taste is so 
bad as to demand such ornamentation as that upon the tray and 
bath, and which may also be seen on the coal vases. It is very 
singular that Mr. Loveridge is so hearty a friend of the Wolver- 
hampton School of Art—against the rules of which his chief goods 
80 conspicuously sin—that to him has for some time past been due 
the very existence of that institution. Both Messrs. Perry and 
Messrs. Loveridge show some good tin-plate goods, especial 
covers; and Messrs. Loveridge show an uncoloured tea urn with 
electro mountings which has several points of merit. 

There are perhaps fourteen or fifteen firms in Wolverham 
whom tinplate and japan wares are made, yet these are the only 
two makers who have sent goods to the show in their own town. 
The extent of the aes ee industry in this line may be 
inferred from the fact that 10,000 men, women, and children are 
supposed to live by it in the borough. 

t is in Bilston that very many of the goods are made which find 
so much favour in this country, and are esteemed in South 
America and Spain. As many exhibitors enter from Bilston as 
from Wolverhampton, They are two. One is Mr. Farmer and the 
other is Mr. John Marston. The character of the goods will a 
when we state that upon Mr. Farmer’s stand there are waiters 
which he sells wholesale at 7d. per dozen, and tobacco dishes at 
even a lower baw A 22in. tray of a Chinese pattern, somewhat 
after that of the willow plate, whose history poor Albert Smith 
made so interesting, is sold at 2s. 1d., whilst gold bordered trays 
of a registered shape range from 12s, to 30s. per set of three, 
measuring 16in., 24in., and 30in., respectively. 

Mr. Marston is perhaps at the head of his craft in Bilston. He 
showed in °62, and received honourable mention. He, too, sends 
out waiters which 4 from 7d. a dozen, but he also produces 
trays which go up to aset. A set of trays in a quiet pattern 
show the style of work the women are in the habit of doing, who 
earn from 8s. to 12s,, and sometimes 14s. per week. It cannot, of 
course, be said that the women at the Bilston japan factories are so 
clever as are those at M. Gallais’ factory in Paris, but the 
ornamentation on the trays we refer to show that they are skilful 
with their pencil. Most of them began the work when they were 
only of tender years; their chief tools then was a cork with its 
point cut to the pattern of a rude leaf. This they dipped into 
some size, and then formed a border upon small waiters of the 
7d. a dozen type. Presently some bronze was rubbed over the size, 
and when here and there a touch of red or blue transferred the 
leaf so treated into a flower, the waiter became ornamented. 
Young children are now employed in this manner at Mr. Marston’s 
factory under the half-time system of the New Factory Act 
regulations. The manufacturers generally have set theif faces 
against half-time, but Mr. Marston is giving ita trial. It has not 
yet worked sufficiently long to enable him to form a definite 
— upon it, but he thinks it may be made to answer. Men are 

ikewise employed in getting up really excellent travelling trunks 
of vatious sizes, which are much in demand. As a fit accompatti- 
ment to these trunks, Mr. Marston shows the newest thing in that 
line to be seen in the Exhibition. It is a japan hat-box, fashioned 
so as to suit the prevailing style of hat, and is much stronger and 
more handy than the old leather box. But our attention is 
attracted most, and out curiosity excited, by the hundred-and-one 
small wares which ask our notice. We see crystallised tin caddi 
eapable of holding 80z. of tea, possessing a hinge to the lid, and 
ornamented with red lines, whichare soldat 4s, 9d. per dozen. There 
are black or m 10oz. caddies that leave the works at 6s. 6d. a 
dozen. In Scotland coloured tin cups are in favour for use 
by children. We see now where they ate made. Small red cu 
having a name painted upon them on a scroll are there, which 
children in Bilston have painted, and their masters sell at 1s. 6d. 
a dozen, or, if a flower has been added, at 2s.! A rather stro 
article, with an elephant or an eagle as an ornament, ‘‘ commiands” 
as much as 3s. adozen, But there are cheaper goods yet. Simon 
the Cellarer did not drink from those “ earthenware cylinders on 
which some artist had portrayed in blue what looked like the city 
of Coventry, with its three tall spires, as it might be seet ina 
nightmare.” These quoted words have been given as a description 
of the ugliest vessels which can be invented for the use of the 
English presse, and out of which he drinks that nauseous stuff 
by which he is intoxicated and made thirsty, dignified by the name 

“ fourpenny beer.” Simon the Oellarer gulped his purer drink 
from a respectable article of japanned ware, made in this satie 
Bilston ; or was the jack of leather? There are few of us whto 
have not heard the 

“Ho! ho! ho! how his nose will glow, 
For oft to his lips the black jack doth go.” 
The South American toper objects to a black-jack, but he uses a 
drin jack nevertheless, His was pL gr my of tint cdl 


with light paint up to witbin half an of ri 

in front a gaw for a flower. These are sent out to him 

at a price which for the half pint jacks means 134. a gross! The 

cheap waiters—the ornamenting of six dozen of nyt pag 

as the day’s work of a child—go chiefly rr py Clo 
ae Asishebiein, r baskets 

w are made at le. 6d. a dozen. So are the children in 
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RAILWAY MATTERS. 


Tux Italian booking-offices are henceforth to give change if 
required. 

TuEtrains between Paris and Florence are accelerated, and a 
gain of eleven hours in the journey is the result. 

THE opening of the extension North-West Madras line as far as 
Gooty may be looked for by the end of next month. 

CoMPLAINTS are made of danger at the points near Willesden 
Junction, through the sharpness of the curve there. 

Tue Midland Company are proposing at an early a to com- 
mence the heavier portion of the Settle and Carlisle line, 

Is the lumber yard of the Pacifie Railroad, at Omaha, are stored 
four and a-half million feet of lumber, and 768 workmen are 
employed. 

In a few weeks the Rock Island and Pacific Railroad will be 
completed to Council Bluffs, and thus Chicago will have two 
entirely independent lines to Omaha. 

THE jury empanelled to inquire into the Thirsk accident recom- 
mend the immediate adoption, by the North-Eastern Company, of 
locking signals, to the absence of which the accident seems due. 

Ir is stated that the North-Eastern Railway Company will 
shortly exercise its running powers over the North British Rail- 
way, and that North-Eastern trains will run to Edinburgh after 
the Ist of June. 

THE Florentine porters, who have always been importunate 
beggars, have had notice from the Government that their imposi- 
tions will be no longer tolerated, and that they are to conduct 
themselves like railway porters in other places. 

WititaM Rossrns, aged ten years, was charged at the Clerken- 
well police-court, on Tuesday, with throwing stones and bricks at 
trains on the Metropolitan Railway. He said he had only followed 
the example of bigger boys. He was remanded for a week. 

Apvices from Paris announce the issue of the Honduras supple- 
mentary loan for £2,000,000, the proceeds of which are to be em- 
ployed under trustees in completing the Inter-Oceanic Railway 
contracted for by Messrs. Waring Brothers and M‘Candlish from 
sea to sea. 

THE night mail train between Dublin and Belfast ran off the line 
near Portadown. The passengers escaped unhurt, but the guard anda 
letter-sorter received injuries. A rumour, unconfirmed however, 
states that the engine was thrown off by a stone maliciously placed 
on the line. 

THE Madras Company have lately been called upon by the 
Government to construct the branch line to the foot of the Neil- 
gherry Hills, and the necessary steps for the purpose are being 
taken. This branch will be about thirty miles in length, will run 
by Coimbatore, and be made at a moderate cost. 

THe Great Eastern will leave Sheerness on the 10th proximo, 
with the French cable, for Brest, whence she will immediately 
start for St. Pierre, off Newfoundland, while two other ships will 
sail for St. Pierre direct, to lay the portion of the line between St. 
Pierre and Duxbury, Massachusetts. The land line from Duxbury 
to New York is already in course of construction. 


A JornT letter from Messrs. W. Low and G. Thomas, civil en- 
gineers, submitting a sch or ting the L hire and 
Cheshire Railways by means of a suspension bridge of three spans, 
of which the centre would be 1800ft. and the two others 960ft. 
each—the estimated cost, including approaches, being £1,750,000— 
was laid on the table. 

Tue Government of Madras, on receiving, in August last, the 
surveys for the Southern Extension from Caroor to Tinnevelly 
and Tuticorin, recommended to the Supreme Government the 
construction of the line by the Great Southern of India Company; 
and the directors have reason to expect that the subject 
receive the early consideration of the Secretary of State for India. 

Tue traffic receipts on the North London Company’s line for the 
twenty weeks ending the 16th inst. amounted to £125,955, and for 
the corresponding period last year to £119,736, showing an increase 
of £6219. This company’s junction line to the London, Tilbury, 
and Southend Railway was opened for traffic on Monday, enabling 
passengers to go direct from stations on the North London line to 
Tilbury, Gravesend, and Southend. 

Ir is ramcured that, in addition to a subvention of 50,000,000f. 
to the St. Gothard Railway scheme, Prussia is now ready to 
renounce her real or imaginary rights over the Swiss territory. 
The project has been well received in Switzerland, the Northern 
and Rorth-Eastern Railways each contributing 9,000,000f., whilst 
the various German cantons will, it is expected, vote considerable 
sums in addition to the Federal subsidy. 


Tue Great Eastern Company have undertaken efficiently to work 
the undertakings of the Tendring Hundred Company, and to 
develope the traffic thereon at cost price between a minimum of 
50 per cent. and a maximum of 70 per cent, of the receipts, to be 
determined by arbitration, having regard to all the circumstances 
of the case that might arise prior to January Ist, 1873. The 
arrangement is to extend over twenty years, 

A RATHER alarming railway collision occurred on Tuesday at 
Stoke-upon-Trent. ‘I'be London and North-Western express train 

rom Manchester to London, when nearing the station, ran into an 
** escaped ” carriage, which had just been shunted th 








rom 
train. This carriage was smashed to pieces; but, beyond a severe 
shaking and great alarm, it is believed that none of the numerous 
passengers in the express train were much injured. 


THE Madras Company’s works beyond Gooty, including the 
Bellary branch and the remaining portion of the main line to the 
Raichore junction with the Bombay Railway, are being urged 
forward, and a more a progress may now be expected. The 
principal work on this line is a bridge of fifty-eight openings, 
extending more than three-fourths of a mile in length. 


THE Huddersfield Town Council, at their last meeting, came to 
an important resolution with respect to the Denby Dale viaduct, 
which is on the Huddersfield and Pemstone branch, between 
Barnsley and that town, as well as on the main route for passenger 
traffic to London from Huddersfield. The viaduct was erected at 
the time the line was cut, and is composed of wood. The reselu- 
tion come to was as under :—‘‘ That the town clerk address a com- 
munication to the Lancashire and Yorkshire Railway Company on 
the part of this council, calling their attention to the insecure and 
unsatisfactory state of the Denby viaduct, on their Hudders- 
field and Pemstone line, which is the main route of passenger com- 
munication between this borough and London; that the company 
be called upon to take i diat for the reconstruction 
of the viaduct in stone; and that, failing an assurance from them 
to that effect, a report be addressed to the Board of Trade, and 
such other pr i taken as shall be requisite to effect the 
above object,” 

One of Aveling’s engines is now in use by the Cape 
Mining rene We give the following account of tee Col, 
extracted from the Cape Argus:—“ The trial trip from this place 
to Springbok was made on the 19th inst., the engine leaving 
Ookiep early in the afternoon, ascending with ease the steep 
gradient at the toll-gate, passing through the village to the reduc- 
tion works, and returning to Ookiep the next day, On the follow- 
ing Tuesday, under the management of Mr. W. Morshead, the 
Company’s resident engineer, a more severe trial was made, the 
engine, in the p of the © y’s superintendent, ascend- 
ing a steep hill on the Nababeep-road, the path being in places 
very rocky and cut up by water-courses. In returning to Ooki 
the old wagon road was taken, in which a deep “‘sluir” was wat 
with, This also was easily crossed. The engine seemed, in fact, 
able to make its way almost anywhere that an ox-wagon could be 
driven, and it will doubtless render valuable assistance in the 
transport of ores and ma 











NOTES AND MEMORANDA. 


To communicate a fine black colour to zino, the following method 
should be employed :—The surface is first cleaned with sand and 
a acid, after which it is placed for an instant in a mixture 
of four parts of ammonia-sulphate of copper in forty parts of water 
acidulated with one part of sulphuric acid. It is then washed and 
dried. The black coating adheres firmly, and takes a bronze colour 
under the burnisher. 


THE statistics relating to mining in Prussia show the surprising 
pengrere by that country during the last twenty years in this industry 
y the introduction of improved systems of extraction by the use 
of steam power. In 1837 there were 1587 mines worked in Prussia 
giving employment to 33,161 miners. In 1867 this number had 
increased to 2452, with 48,351 miners. The total value of the 
mineral production, which in 1837 was £833,932, in 1867 amounted 
to upwards of £8,565,000. 


** WHERE do the precious metals go?” is a question frequently 
asked. The drain of them has always been toward the East, 
where they are used for hoarding and for ornaments, rather 
than for money. This is especially true of silver. During fourteen 
years, ending in 1864, England and the Mediterranean exported 
to Asia more than £130.000,000. The total amount of silver in the 
world is estimated at £2,000.000,000, or only enough to pay the 
debts of three or four leading nations, 


Berore the discovery of America, the supply of gold barely met 
the loss caused by wearing. The annual product of the world in 
1847 was said to be only four millions ; seven years later California 
alone yielded twelve millions. The diseovery of the rich deposits 
in California and Australia gave new impetus to the movements of 
pevalemes everywhere, stim all departments of industry, 

rought together into the same communities ple from every 
= ¢ yt mery settled — bts ge ee or yon ne 

tween far distant regions, a changed values through- 
out the world, Since the pat wd tao, the pusshesine 
power of gold and silver has probably been reduced one-half by 
their increased abundanee. 


THE native silver found at Kongsberg always contains some gold, 
the amount v g from 0°002 to 0°3 per cent. apo her 
in gold are seldom found there, according to Hiortdahl, who 
recognises in these natural alloys two classes, the one containing 
45 to 53°1, the other 26°9 to 28 of gold in 190 of ore. From 
these percentages he proposes the formula Ag and Au Agu 
for the two series, The fact of the silver 
often containing more gold than the analyses of the silver ores | 
would lead one to expect he supposes due to the smelting of the | 
silver ores with pyrites, which usually contains some gold. The 
gold is present here in the form of selenide or telluride, and its 
presence is not difficult to recognise. 


MOLTEN zinc dissolves iron, and the zinc in commerce, from it® 
having been melted in iron vessels, always contains some of thi8 
metal. To the presence of iron in zinc is due the fact that zinc, 
as ordinarily manufactured, dissolves much more readily in acid 
than pure zinc. Dr. Oudemans has determined what amount of 
iron can be taken up by zine. He had occasion to examine a 
metallic mass that had collected at the bottom of an iron vessel 
where zinc had been kept melted during the space of many weeks, 
and which, by its high melting point, fied become useless for the 
purposes of manufacture. The fracture was fine and lustrous, 
though very different from that of pure zinc, was much whiter 
and more jagged. It dissolved in dilute sulphuric or hydrochlorie 
acid with considerable violence, and contained 4°6 per cent. of 
iron. If the alloy be regarded as a chemical compound, it agrees 
best with the formula Fe Zn,, (Fe= 56, Zn =32'7). 


Ir appears from the researches of M. Silvestri that out of 100 
parts of the lava of Vesuvius, 39 consist of silica, 18 of lime, 13 of 
protoxide of iron, 10 of water, 3 of magnesia, 2 of water, and 1 of 
potash ; or, in other words, “the specimen he examined closely 
resembled common wine-bottle glass.” A considerable variety 
appears to prevail, however, in the constitution of lava, not merely | 
when we compare together specimens which have come from diffe- 
rent vents, but when the comparison is instituted between masses 
of lava poured forth from the same vent at different epochs. The 
lavas which flowed from Vesuvius before the mountain had fallen 
into the state of quiescence described by Strabo contain dissemi- 
nated crystals of leucite, a mineral which is very rarely found in 
the modern lavas from this vent. And in general the latter are 
less crystalline than the older forms of lava. Indeed, the old lavas 
which flowed from Vesuvius, or Somma, as the ancient volcano 
was named, indicate a decided tendency to a columnar structure, 
corresponding to what is seen in the Giant’s Causeway, the Isle of 
Staffa, and elsewhere. - 


Ir is generally known that the tide ebbs and flows about seventy 
miles up the river Thames twice in twenty-four hours ; that these 
tides are influenced by the increase and decrease of the moon, 
causing them to vary in their times, each one coming twenty-four 
minutes later than the former, which wants but twelve minutes of 
one hour in the twenty-four. But accidents may interfere with 
this regularity, for if the wind is high at the west or south-west it 
is known to stop the flowing-in of the tide to its usual height, as a 
boisterous north-east wind has a contrary effect. But it is believed 
that, although we may have had shifting or preternatural tides, as 
recorded in ‘‘ Maitland’s History of London,” we have never expe- | 
rienced anything like the phenomena which took place during 
December, 1867. On Sunday, December 2nd, the tide flowed at 
Hammersmith in the first place until five o'clock a.m.; it then 
ebbed until half-past four p.m.; and then became fleod again until ; 
half-past seven p.m. This unusual occurrence was, however, | 
greatly exceeded in its remarkable character by the tide of Satur- 
day, when two flows and one ebb occurred between midnight and 
eleven o’clock in the forenoon. 


WHEN water, slightly acidulated with sulphuric acid, is electro- 
lysed with a single Bunsen cell, and a silver plate forms the 
positive pole, it has been observed by Wohler that the metal is 
immediately covered with a black amorphous peroxide of silver. 
This compound, he supposed, is formed by the ozone liberated at | 
the pole in question, for on replacing the silver electrode by one of 
platinum a strong odour of ozone is observed. The same action is 
noticed when silver is used as positive electrode in the decomposi- 
tion of sulphate of soda. When nitrate of potash is electrolysed, 
however, the result is quite different; no peroxide of silver is pro- 
duced, but protoxide of this metal, which forms a bright brown 
muddy deposit in the liquid. In a solution of ferrocyanide of 
potassium the plate is covered with white f ide of silver, 
and in bichromate of 4 with reddish black crystallised 
chromate of silver entirely free from peroxide. These results led 
Wohler to test the comportment of other metals under like con- 
ditions. Palladium, in acidulated water, and with a battery of 
two Bunsen cells, was discoloured, and afterwards covered with a 
black layer. This was probably peroxide of palladium, Pd O,, as 
with hydrochloric acid it evolved chlorine, and with oxalic acid 
carbonic acid. Lead at once changed into peroxide, and thalliam 
into black oxide; porous osmium became osmicacid. Substituting 
soda solution for acidulated water, the liquid in this case took a 
yellow colour, and the metal was deposited on the negative con- 
ductor. Nitric acid bleached the solution and liberated osmic acid. 
Ruthenium in the form of powder, when soda was used, behaved 
like the last-mentioned metal. The orange-coloured liquid with 
nitric acid threw down a black precipitate, and gave off an odour 
of ruthenic acid. Osmium-iridium, when forming the positive 
ole, and immersed in the soda bath, was at once decomposed. 

e orange-coloured solution gave a black tint, showing that it also 
contained ruthenic acid. On t portion of the alloy | 
which remained unacted upon by the e ysis with aqua ia, | 
it gave, on warming, a reddish-yellow solution, from which sal | 
salt of iridium, , 











MISCELLANEA. 


A ROLLING mill toemploy 150 hands is about starting at Joliet, IIL, 


ee 


| 


THE last stone of the Llandaff Cathedral spire has been erected. 
The spire is 180ft. high. 

THE water cart is now demanded for the streets of Florence, 
where, thus far, dust has been supreme. 

Tae Pall Mall Gazette is justly protesting against the reckless 
driving of the firemen h the London streets. 

Ir is a strange fact that as yet no sanitary supervision is exer- 
cised with respect to the large floating population that live on the 
Thames between London Bridge and Woolwich. 

A FourwiTuRs factory in Hanover-street, Boston, employs 500 
hands, runs a 100-horse power engine, and keeps constantly on 
hand 1,500,000ft. of dry black walnut lumber. 

Ir would be an immense public improvement if gas were sold 
by quality as well as quantity. Twelve-candle gas would soon 
vanish under such a charge, and resin give place to cannel. 

A BLast furnace for the manufacture of charcoal pig iron is to 
be established at Frankfort, on the eastern shore of Lake Michigan, 
by a@ company recently organised in Detroit, with a capital of 
100,060 dollars. 

M. Freyctet, who is preparing a work on the question of in- 
terments in relation to the public health, has calculated that the 
| soil of the city of Lendon contains 50,000,000 kilogrammes, or 
| nearly 500,000 tons of human remains, 

THE offer of £4000 made by the City Commissioners of Sewers 
for the space in front of St. Mildred’s Church, Poultry, has at 
| last been accepted, and the much needed improvement there, 
| suspended so long, will now be proceeded with. 
| Apvices from Alexandria state that the Egyptian Government 
| have just made an arrangement with the Suez Canal Company 
| which puts an end to every anterior and future claim, on the pay- 
ment to the company of £1,200,000 in Government securities. 
Most of the old copper coins in use before the introduction of 
the bronze coinage have disappeared from circulation. With a 
view, however, to their entire extinction, a proclamation has been 
| issued ordering that from the 31st December next the old copper 
money shall not be legally current in the United Kingdom. 

Leave has been given to the Pneumatic Despateh Company to 

take up parts of the roadway in Holborn and Newgate-street, im- 








at Kongsberg provements in their tubes having become absolutely necessary in 


consequence of the Holborn Valley works. It is, however, ren- 
dered compulsory on the company to finish the work by the end of 
June, 

M. Mriutat, introduces into the stomach glass tubes of 


| small calibre, connected with a strong battery, and containing 


the electrodes necessary for producing a brilliant galvanic light. 
Tumours or ulcers in the abdomen can thus be observed through the 
skin, and the interior lit up as when the feeble light of a candle 
renders the finger translucent. 

THE Wisconsin woollen manufacturers, the Scientific American 
states, held their annual meeting at Milwaukee on the 135th of 
April. The display of sanfples from some of these mills was very 
creditable; the Racine shawls and Appleton doeskins, flannels, and 
eassimeres being especially fine. A committee was appointed to 
consider the expediency of holding an annual trad 





le sale. The next 
ineeting will be held in Milwaukee, in April, 1870. 

On the 1st of June next the tariff on Atlantic cable messages 
will be reduced from £3 7s. 6d. for ten words, and Gs. 9.1. for each 
additional word, to £2 for ten words, c for address and 
signature, and 4s, for each additional word; an important reduction 
will also be made for newspaper press messages, and all political 
and general news will be conveyed from either side of the Atlantic 
at half rates. This will practically reduce press messages from 
6s, 9d. to 2s. a word. 

Mr. Barry's plans and estimates for improving the kitchen and 


refreshment-room arrangements of the Houses of Parliament are 
printed. To provide the two Houses with good accommodation in 
common wou!d cost £120,000, To provide for the Commons alone, 


leaving the House of Lords untouched, would necessitate ‘an ex- 
penditure of £116.500, with indefinite extras for the construction 
of new rooms in the place of the present Journal Offices, which 
would be appropriated. 

AT a recent meeting of the Oldham Cotton Spinners’ Associa- 
tion, it was resolved to give the operatives notice of a reduction of 
wages, on the ground of the unsatisfactory position of the trade. 
In accordance with this resolution, notices were on Thursday and 
Friday posted at a number of mills, intimating that in fourteen days 
there would bea reduction of 10 per cent. in the spinning department, 
and 5 per cent. in the card-room. It is stated that a general re- 
duction of wages in the cotton business has not taken place in the 
locality since 1836. 

Speaking of the sparks produced by powerful induction coil 
Professor Tyndall once stated at the Royal Institution that he did 
not know whether the passage of one of the sparks through the 
human body would kill a man, or only suspend animation for an 
instant. This problem will soon be solved, as Dr. Richardson is 
about to try some experiments upon animals with the great coil at 
the Polytechnic. The spark from this coil, when sent through a 
thick cube of glass, forces a thick irregular passage, very different 
from the threadlike passage made by sparks from the most powerful 
Ruhmkorff’s coils. 

Dr. JENnzscuH, of Gotha, has for sume years past devoted himself 
to what he calls microscopic-litholegical researehes, and now an- 
nounces that in various kinds of crystalline and volcanic rocks he 
has discovered minute and animal forms in prodigious numbers 
and in a fossil condition. Some of these minute creatures he 


| describes as having been petrified in the midst of their “* life func- 


tions.” Among them he finds infusoria and rotifers, intermingled 
with alge, and he infers their formation in a large expanse of 
stagnant water. This is an innovation in geological theory with a 


| vengeance! Who shall say whether there is anything in it? 


Sir Joun PakinctTon’s Fortification Committee, which includes 
Mr, Hawkshaw’'s report—** The works have been constructed witha 
due regard to the conditions necessary to secure their stability and 
permanency; and although it could not be expected that works of 
such magnitude could be carried on without occasional failures and 
mistakes, those failures and mistakes Lave been much fewer and 
of less importance than might have been anticipated. That great 
skill has been shown in adapting the original designs of the works 
to the altered circumstances of the times; that the arrangements 
for the service of the guns are good; and that the increase of 
resisting power in the works has kept pace with the increase of the 
power of the guns,” 


Our attention has been attracted by the excellent plan of life 
assurance adopted by the Manchester British Imperial Corporation, 
which extends to the general public the scheme projected by Dr. Farr 
for post-office insurances. Under this system, insurers are offered the 
following important advantages: —All ir premiums (with the 
exception ef one-fifth reserved for guarantee, management expenses, 
and bonuses) are invested in trustees’ names in the Government funds 
as the property of the insurants. These must remain permanently 
invested for the sole purpose of meeting policy claims. The pay- 
ment of claims is further secured by a large body of influential 
shareholders. Policy-holders have the right of ceasing their 
insurances at any time, and receiving the full stated current values 
of their policies on demand, which amount, on the average, to 
about one-half of all premiums paid. They are enabled to use 
their policies all the time they are in force, as first-class negociable 


securities for loans and other financial purposes. The Oorporation 
| eee ea ert emma dane 
valued by it. 
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EMERY CRUSHING MACHINE. 


CONSTRUCTED BY MR. G. H. GOODMAN, ENGINEER, SOUTHWARK. 


AAWARNAS 





PLAN OF ROLLERS & CEARINC 
WITH HOPPER REMOVED 


WE illustrate in the annexed engraving an emery-crushing 
machine constructed by Mr. G. H. Goodman, well known as the 
inventor of a very efficient stone-breaker, illustrated in THE 
ENGINEER for August 14th, 1868. The machine is so clearly shown 
that it scarcely needs description. The crushing rollers are 10in. 
in diameter, and are driven by spur wheels 3ft. in diameter. These 
wheels again are driven by pinions on opposite ends of the fly shaft. 
By this means much more power is obtained than when the wheels 





only the same size as the rolls gear together, while the strain on 
the cogs is materially reduced. The hopper which contains the 
emery to be ground is fitted with an arrangement for delivering it 
evenly between the rolls. The machine ‘orms three processes— 
it crushes the rough mineral, it pulverises the fragments, and it 
sifts the powdered emery into different sizes. The machine 
has given great satisfaction, the emery retaining the diamond 
cutting shape of the particles in a great degree. 








WHITEHOUSE’S PATENT BORING BITS AND AUGERS. 
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making boring bits or augers of a solid helical figure, 
. Prados age pop po ong them hollow, — “ & 
orked figure, that of a rectangular frame open on oppo! 8 

fas bottien cdl akoh cb the teas ug protien th a helical 





edges. The opposite end of 
tting edges are situated 
rang to be fitted to the handle 


Figs. 1 and 2 represent side elevations taken at right angles to 
one another, and an end elevation of a boring bit or auger made 
according to one form of the invention; and Fig. 3 is a cross sec- 
tion of the same taken through thelinex, Fig. 1. The body of the 
boring bit or auger consists of a frame 6, open on both 
sides, called the barrel. On the bottom or nose end c of the barrel 

i es d, d; and at 
or cutti 
are made on opposite sides of the nose end c of 
the boring hit or auger, as seen in Figs. 1 and 2, 
said blades or cutting edges starting from or being continuations 
of the thread of the central worm ¢. The opposite end of the 
barrel 6 to that at which the blades or cutting edges d, d, are 
situated is provided with a stem or tang ¢* to be fitted to the handle 
of the bit or auger. The inner sides of the barrel 6 are flat and the 
outer sides are convex, as seen in Fig. 3. Fig. 4 represents in 
cross section the nose or acting end of another form of barrel having 
i ge marked A, on one side only of the 
nose end of the barrel. Fig. 5 represents in side elevation and end 
elevation a boring bit or auger having a flat nose c with two cutting 
edges. The cutting edges are marked i, i, and form a continua- 
tion of the thread of the central worm ¢. 


gee 





New Prer at Poti.— On the 21st of March (old style) the Grand 
Duke Michael of Russia visited the works at the new iron pier now 
ge at Poti, the Black Sea Terminus of the Poti and Tiflis 
Railway, which is ultimately to connect the Black Sea with the 
Caspian. The first pile was screwed down about 2ft., in the pre- 
sence of the Grand Duke, who then inaugurated the “ Jetée 
Nicholas” by breaking a bottle of champagne over it. The pier is 
to be 2095ft. long, and is expected to be finished in about nine 
months. It is satisfactory to know that the ironwork is of 
lish manufacture, is being fixed by the workmen of an Engl 
contractor, and superintended, on behalf of the Russian Govern- 
ment, by an English engineer. 

InDIAN TELEGRAPHS.—-The administration of the Telegraph 
raga in India, under Colonel Robinson, is marked by mich 
ability, and the introduction of many real and saponins improve- 
ments, amongst which — be specially remarked the permanent 
reduction of the tariff, an improvement in the position and 
prospects of the establishment. It has now been decided that the 
whole of the traffic shall be placed under a superintendent or 
director of traffic, whose duty will be to watch the working of the 
lines, give instant orders for the diversion of telegrams to alterna- 
tive lines in the event of any line being overworked or interrupted, 
and arrange for the strength of offices, the hours at which they 
are to be kept open, whether they work direct, in translation or 
repetition, and all similar business connected with the working, 
but not the discipline of the offices. Arrangements are also in 
progress for instructing European soldiers in practical telegraphy, 
and sap; and miners in practical construction, so that, in the 
event of a campaign, it —— be possible to provide soldier 
signallers for field telegrap 
* —_ 4 | ans Ee Fee F.G.8., 3 Graham’s 

‘own, Cape o 0} a paper to the Geologi- 
cal Magazine ing the alleged discovery of diamonds ph the 
Cape. As endeavours have recently been made to show that the 
discovery of this precious substance in the colony was the work of 
fraudulent speculators for the — < promoting the expendi- 
ture of capital in the prosecuting er search, Dr. Atherstone 
has published a full account of the circumstances attending 
the finding of the first diamond. He says that in March, 1867, he 
received, ugh the post-office, from Colesburg a letter from Mr. 
Lorenzo Boyes, clerk of the peace of that district, enclosing a 
stone which he had received from a Mr. John O’Reilly, as having 
been picked up on a farm in thé Hope Town district. The letter was 
neither registered nor sealed, being fastened with gum in the usual 
manner. He had never seen a rough diamond before, but an ex- 
amination of its physical properties convinced him that this was 
one, and he accordingly wrote to the Hon. Richard Southey, Colo- 
nial Secretary, announcing the fact, suggesting that it should be 
sent to the Paris Exhibition, and afterwards sold for the benefit of 
the finder. It then passed into the hands of Sir Percy Douglas, 
the Lieutenant-Governor, who sent it to the French Consul at 
Cape Town, and after it had been examined by several competent 
judges, it was shown at Paris, and purchased by the Governor of the 
Colony, Sir Philip Woodhouse, for £500. Extending his inquiries 
backwards to the time when the stone was first picked up he finds 
that by mere accident a Dutch farmer, named Schalk van Niekerk, 

ing some children of a Mr. Jacob, another Boer, playing with 
some bright stones, noticed this one in i , and asked the 
mother to sell it him. She laughed at the idea and gave it him at 
once, Mr. John O'Reilly, already mentioned, when gee | 
from a hunting expedition from the interior, was asked by Niek 
to find out what sort of stone it was; and its later history has 
already been told. Dr. Atherstone states that none of the 
mentioned owned land in the part of the country where the 
was found, with the exception of Niekerk and O'Reilly, and it was 
not found on either of their farms, nor was either farm for sale at 
the time. Is it reasonable to suppose that if either Niek 
O'Reilly, or Boyes had imagi it to be a gem of the value 
£500 it would have been trusted to the letter-bag of the post-office ? 
asks Dr. Atherstone. Twenty diamonds have been discovered since 
at spots far apart in Government ground, in the territories of 
native chiefs, along the Orange River, Vaal River, and Reit River, 
= ~~ Sae eee — where there is no land to 2 sold—and 
‘ound by persons, Englishmen, Boers, Griquas, 
chuannas, Hottentots, and other natives, who can have no possible 
connection with land speculation. The localities of all these dia- 
monds are given in Dr, Atherstone’s paper. None of the land in 
this district has been sold since the diamond discovery has been 
made known. The features of the Hopetown district 
were examined in 1857—8 by Mr. Wyley, the geological surveyor 

country as of 


. 


careful exploration 

found far to the eastward. Sufficient has already discovered, 
teres coun e ap omg 2 Govern. 
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FOUR-COUPLED EXPRESS ENGINE—PARIS AND LYONS 





3 ll 






THE e: trains of the Paris and Lyons line have during the 


last few months been worked by four-coupled engines of a new 
pattern. These engines run at an average speed of forty-five miles 


an hour, traversing inclines of 1 in 200 with trains weighing 115 
tons, exclusive < the tender, which weighs twenty-three tons in 
working order. = are very steady, and the company have been 
so well satisfied with their working, that after a first supply of 
fifteen - fifteen more have been ordered, and twelve single 
engines of the system formerly used have been sold to the Eastern 
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Railway, which has not so heavy a traffic on its lines. These 
thirty new engines have been manufactured in the Paris works of 
the company. They have four-coupled wheels 6ft. 64in. diameter. 
The fire-box is ov ging. The frames are inside the cylinders, 
pad link gear — The driving and trailing wheels have only 
the axles being connected by compensating 

a the de of these engines, such as screw reversing gear, roof 
for —— of the that me &c., are just the same as in the 
fin in THE ENGINEER of the 16th April, 1869. 

following are tl are the most important dimensions of these 





Fire-grate. Heating Surface. 
an . > Fire-box, square feet... 80 
Width 2. 7. 7 3 34 [Tubes dodo, ... ... 1260 
Surface in square feet 15 0 Total ~ =< = « ae 
Inside Copper Fire-bor.. Chimney. 
Inside diameter 1 4 
Hone neat the door 2 104 | Height above the rail. 14 4 
Length at the ow 4 2 
Length at the bottom: 4 4 Sremen, 
WE bast: <dtewts sae 3 Transverse distance ... 4 02 
Thickness of side plate 0 Thickness ... ... 01 
Thickness of door 0 Total length « the en- 
Thickness of copper tube gine w. oc wwe 
plate at the to; - O11 
Do., do., at the bottom 0 0} aoe vading 
N i ee oe: a a am aa Oe 
em aor ove : 2 eee tsetes and Se 
Length between plates 16 HY Distance pon “we 
Outside Pire-box, iy Ty Fe - 6 WB 
a ee ee! | a es 6 10 
win. 3 0 Total wheel bases, 13 0" 
nw nw « © ce 
, tween wheels ... ... 4 
Boiler. Transverse distance be- i. 
Outside diameter of the su tween centres of jour- 3 8 
oe oe 16 oF Length of journals of x 
re leading wheels... ..- 
ow a of the centre Diameter, do. do, ct ae 2 i= 
the rails... ... 6 4 Length of journals of 
Faam prmwe ne a driving 
of each wheels. ase 0 7 
two safety valves ... 0 4% ‘Diameter, do. do, 0 7 
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Springs of Driving and Trailing | Do. do., slide valve rods 
Wheels, 





Do. do., links a | 
Number of plates... 16 Do. do., coupling rods 6 11 
Thickness... «. © 03 |Angle of advance of 
WI ore ce cee ee DOH eccentrics .. + 30 deg. 
Length . «+» «+ 3 9 |Throwofeccentrics ... 0 2? 
Camber eve 0 34 | Stroke of slide valves in ; 
— 1 1 5 0 4 
= ae of cy inde... 2 a Inside nf rr de oa 0: 
tside lap of do. we O 15 
Length of connecting 511 | Average introduction in 
ar distance be- full gear... e- §=O'715 
tween centres of cy- Length of steam gots : ii 
linders ooo 2¢ ‘Width of do.... ... 12 





mre 


Length of exhaust ports 0 11¢ Length of couplingjrod —~ E 

Width of do.... w+ «. 0 23 | on w eats oe 20 

Weight of empty Diameter, do. do... wed 8 4 
engine ... ... 30 tons 8 cwt. Length of ——. 

Springs of Leading Wheels, |_ oD trailing w ove 9 
Number of plates... ... = | Diameter, do, do. + 
Thickness...» Distribution of Weight in om, 
Width ... . © oe on af oan. 
—- 3 7A tons. cwt. 
Comber . t | Leading wheels . 9 

Crank Pins. | Driving wheels . 2 hl 
Length of connecting . Trailing wheels .. 12 5 
Diameter, do. do.... 0 rH em a 








METROPOLITAN DISTRICT RAIL WAY. 


SECTION 


TRANSVERSE 


ii 


17.6 





A CONSIDERABLE amount of work has been done towards the 
extension of the Metropolitan District line between Westminster 
ridge and "my Cross station, by way of the Thames Embank- 
ment, Much less has been done, however, and is doing, than 
might have been effected if the directors had been able to have 
completed their financial arrangements, and obtained command of 
the ital n to the vigorous prosecution of the works. 
The deliberations of Elcho’s Gemeuliten also prevent 3 = 

determination of the plan of the works for the a 

way, the committee Bm woe the idea of other public buildings 
being ei upon the Embankment in addition to the New Law 
Courts. A large amount of interesting evidence has already been 
taken by the Committee, and special attention has been given to 
the important point, amongst others, of the probable effect of 
vibration, due to passing trains, upon new buildings immediately 
adjacent. The Committee has come to the conclusion, we under- 
stand, that, with such works as the engineers propose, no danger or 
inconvenience is to be apprehended. 

The covered way along the Embankment will be uniform in 
character in so far as the road is concerned. The excavations will 
be carried down uniformly to a solid natural stratum, ae of 

gravel or of the maiden clay, which it is expected. wil be the 
Sitimate foundation almost entirely ughout. ‘The A. 
— over the solid natural foundation be filled up with con- 
Lat which a four-ring brick invert will be laid, from — 

the rail will be wee. 6 < ee 5ft. dee 
=. centre and 2ft. deep at the ends. The drainage of the my 

= carried along the centre of the invert in a two-ring — 

culvert, filled at the outer angles with concrete. The retain- 
nase _ oem combat, will be of the same 
other works on the Metropolitan District 
in wail in ache | according to the —— ny have to 
resist. The roof will also a according to the workit 


has to do, and the si nearly uniformly, along 
the ro of the Em iment Padi & the line, of cans cast 
th jack-arch coverings 


"the work willoeeemerly bo of much mor cot character than 
some of the shareholders seem to think the it to be, as was 


explained at a recent meeting, when one of suauheh * Wher thle 
Sao cael not ke cnmcmectel” on was now being dencin the exso of 








LONGITUDINAL SECTION 

















a solid double-line tunnel in the North of England, for £65,000 per 

mile?” There are numerous reasons to prevent the possibility of 

construction at such a low figure. A double-line tunnel through 

the London clay, such as those on the Midland, the Hampstead, and 

City Junction, and other London lines, cost from £75 to £80 per 

lineal yard, or from £130,000 to £140,000 per _ There are, 
the exceptional circumstances the Metrop 





agai ag 
Tntelot that ‘ane are no embankments needed uj which exca- 
vated stuff can be tipped, nor any low priced or'other land, indeed, 
available, to which it can run as spoil” Every yard of useless 


‘dirt ” deposited on the Embankment, which ch has to “yf removed 
for the construction of the railway, has, accordingly, to be taken 
away in barges at considerable cost, as may be readily supposed. 
Numerous sewers are also encountered, which have to & oavped 
acrossthe line in iron pipes. The character of the works—the 

roof, retaining walls, and under works, also, take this remarkable 
— 9 entirely out of the category of ordinary tunnels or covered 


the section and side view we give of the works at Waterloo 
Bridge give a fair idea of the general character of the works 
throughout. Considerable progress has been made with the 
— for the Cross ——, = which will be situated under 
the fan-shaped end of the existing rail bridge. 

The next section of the inner circuit to to be opened for traffic will 
be from Westminster Bridge to the Temple, but when that opening 
may take place it would be hazardous to conjecture. With abun- 
dant capital rapid progress could be made, and the a of 
the certainly large revenue which will accrue from this section 
could be cntwred upon within a comparatively short time. 





Launcn.—On the 12th inst. there was launched, from the ship- 

yard of Messrs. Backhouse and Dixon, at Middl -on-Tees, 
an iron screwsteamer of 515 tons —_ measurement, an eighty: -five 
horse power, for the Glasgow and Rotterdam Steam 5S — 
—— y. The dimensions for tonnage, 
b h, 25ft.; depth of hold, 14ft. 6in.; and the vessel is built 
with double bottom for water ballast, and fitted to suit 
herintended trade. Before lea’ the 
Glasgow, by Miss Stevens, of 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents, ) 





MR. WILSON’S SUGAR MILL. 


S1r,—In reply to the letter upon this subject which appears i® 
your journalof the 7th inst., I think itis scarcely fair to expect me to 
answer an anonymous correspondent, as one does not know the real 
object with which his letter may have been written, I think any 
one connected with the sugar interest in Demerara ae 
information upon the subject of my machinery would have call 
at my office or have written to me, in which case, I need hardly 
say, his inquiries would have been fully answered. 

A statement in the columns of your journal of the advantages 
of any of my designs could only be properly given in the public 
interest. If I am assured the information is fairly required for 
that purpose I will cheerfully give it. 

In conclusion, Sir, allow me to remind your readers that my 
former letter was not written with the view of putting forward 
the merits of my design. I think there was nothing in it that 
could fairly be construed into anything of that kind, but simply to 
state a fact in regard to a certain sugar mill which had received 
the honour of a prominent place in your widely cireulated journal. 

JoHn C, WILSON, 

26, Martin’s-lane, Cannon-street, London, May 10th, 1869, 

[We think Mr, Wilson is justified in refusing to supply informa- 
tion under the circumstances.—Eb. E.] 





THE MOTION OF PROJECTILES, 

Srr,—I have observed, at page 301 of Taz ENGINEER, a state- 
ment of the recent progress made in experiments on the resistance 
of the air to the motion of elongated projectiles which seems to 
me quite unsatisfactory. Although thereis a great show of precisionin 
naming experimenters, giving dates, specifying values of and corre- 
sponding to certain limits of velocity, there is one serious omission 
—there is no reference to authorities for the statement made, or 
for the information of those readers who may be desirous of in- 
quiring minutely into the methods pursued, and the results 
obtained by each experimenter. For instance, thereis the following 
statement :- 

(1.) M. Heélie, 1861L.— 
from 107O0ft. to 700ft. -” - 

¢ = 0 000038 4, to0°000031 \. 
This plainly implies that M. Hélie published his discovery to the 
world in 1861, but I do not know of anything published by him on 
the subject before the appearance of his Traité de Balistique in 
1885, 


Again, *(2.) Captain W. H. Noble, Decomber, 1864.—For 
velocities of elongated shot ranging from 1240ft. to 1040ft,:— 


For velocities of elongated shot ranging 


7 
¢ = 0000061 —.” What is the authority for this statement? 
WwW 


Where are the experiments to be found? What publication or 
official record is there to show that Captain W. H. Noble 
deduced that coefficient in 184, and that, in consequence of this 
discovery, he subsequently adoped the eubie law of resistance? 
How is it that there is no mention of what Captain Welter has 
done, who adopted the cubiclawat Metz in 1862 for spherical shot, 
R: 


and used a coefficient ¢ = °v000S2 ny 

The claims I have to make may be stated with precision. I 
refer in the first place to my report (dated December 18th, 1865), 
on the experiments made November 23rd and 29th, and December 
12th, 1865, with the 12-pounder breech loader gua to test my 
chronograph, which was addressed to the Council of Mili 
Education. This report the Council eaused to be printed. A full 
account of each one of the eighteen rounds fired was sub- 
sequently given in connection with a desoription of the 
chronograph, which was inserted in the August part, 1866, 
of the Proceedings of the Royal Artillery Institution. The 
description was afterwards —_— in @ separate form. 


2b or c was found to be 0°000062 — for velocities varying from 1150 
Ww 


to 1060. s. Some experiments were made Sept, 25th, 26th, and 27th, 
1866, to test the effect of a variation in the forms of the heads of 
elongated shot of a given diameter, as hemispherical, ispheroidal 
ogivals struck with radii of one and of two diameters, e value 


of 26 or ¢ for ogivals of one diameter was found to be 0000063 w 


for velocities varying from 11007. s. to 1590f.s, The report on 
these experiments was dated Oct. 23rd, 1866, A paper based on 
these experiments was read before the Royal Society in Feb. , 1868, 
which was printed in the ** Philosophical .T: ctions” for that 
year. I readily availed myself of this, my first opportunity, to 
refer at some length to M. Hélie’s experiments (p. 439), because I 
had ined in plete ignorance of the contents of his work 
up to Jan., 1867, when my attention was first directed to it. 

As M. Hélie’s experiments (1865) extended over velocities vam 








700 and 1070 f. s., and gave a mean value of 26 ere = ots — 

and my two series of experiments (1865 and 1866) gave 
rR? 

26 or c= 0°000063 — for velocities 1100 to 15007. s., the difference 
W 


of the vulues of the coefficients satisfactorily showed that the two 
were perfectly independent; and from the fact that both coefficients 
have been in the main confirmed for the velocities with which they 
were connected, it is plain that nothing remained for future expe- 
rimenters excepting to test and correct the work which had been 
already done for velocities 700 to 1500 /f. s. 

An extended series of experiments with round and elongated 
shot shows that the coefficient is never constant. It increases up 
to a velocity 1200 or 1250 /. s., and goes on gradually decreasing for 
aoe velocities. ; 

f now the writer of the article just referred to is prepared to 
meet these documents and prove a prior discovery, he has a perfeet 
right to do so, But I object to have were claims to priority 
made without any evidence, I observe a kind of disclaimer at page 
317 to this effect:—‘‘ The experiments referred to in page 301, 
line 30, were not officially published till 1868, The author, there- 
fore, cannot, strictly speaking, claim any priority.” Does this refer 
to M. Hélie’s claim or to Capt. W. H. Noble’s claim? The state- 
ment ought to have been so clear that there could be no possible 
mistake as to the correction intended. I therefore call upon the 
author to withdraw distinctly any claim he has made on the 
authority of experiments not published before 1868, and which, 
according to his own confession, do not give a strict claim to any 
priority. F, Basurorru. 

Woolwich, May 13th, 1869. 

[We publish Mr. Bashforth’s letter, although we have no 
sympathy with the captious tone in which it is written. We have 
a sincere admiration for Mr. Bashforth as a mathematician, and he 
can hardly complain of want of justice or appreciation on our part. 
We have referred to his experiments in terms which, to most 
people, would be satisfactory; and if we have unintentionally 

led the feelings of an extra-sensitive disposition, we can 
only express our regret. It really is not our fault that for two 
years Mr, Bashforth “remained in complete ignorance of the 
contents ” of a work which was in the hands of the scientific world 
in the early part of 1865. We have, however, no inclination to be 
led into a correspondence with Mr. on 0 queen of 
dates and priority, particularly as we understand that the report 





pre n —i mc We are ha Py, powers, soe have this 
opportunity of repeating our opinion "8 i- 
saeta ext Un suslutaneeed the chr to Gar aibdlecbot potbettion ewe 
been the most comprehensive and probably the most costly that 
have taken place in this or any other couhtry, and we have reason 
to hope that the results when worked out by him will prove of 
at theoretical interest. It does not follow, however, that Mr. 
forth is the only experimenter whose results are of an value, 

or that he has any right to polise the subject,—Ep. EI 








SPATHOSE ORES. 

Srr,—Your correspondent ‘‘J.”, while undertaking to enlighten 
**E. S.,” has shown himself to be an ingly a p aig for 
Welsh iron smelters, Although I am willing to admit that there 
are a few clever Welshmen going, I do not think ‘*J.” is clever 
enough to make the public believe that the reason why Welsh 
smelters do not make spiegeleisen “is simply because they have no 
wish to.” This delicate motive reminds me forcibly of sour grapes. 
Uur northcountrymen are, however, in the same fix: they have 
spathose at Weardale, and why do they not make spiegeleisen? 
Perhaps “J.” will not so readily excuse them. 

**J.” could never have read the explanation which Mr. Morgans 
has given for the publication of his additional remarks on the sub- 
ject, or he must have written under the influence of prejudice 
when he questioned the taste of this so-called extreme measure. 
Were not the circumstances which caused its appearance extreme 
also? Let the list of errata and omissions answer. While we all 
do our best to preserve the harmony of scientific institutions let 
us not in the attempt sacrifice the rights and privileges of their 
members and the very essence of advancement. Mr. Morgans is 
not the first scientitic writer who has had to fall back upon the 
alternative disapproved of by “‘J.” Many of your readers will 
remember the case of Mr. Searles U. Wi jun., and the Geolo- 
gical) Society of London only three years, ago as a case in point. 
Again, what did Professor Jukes term the influence which com- 
pelled him to employ the same expedient when it was decided to 
modify his paper on North Devon? Why, he tersely christened it 
**Paternal Government;” and although he does not profess 
acquaintance with the mysteries of this system of paternal govern- 
ments, who are so apt to fall into mistakes, ‘‘ very often to their 
own excessive astonishment, and sometimes to their no slight 
mortification and dismay,” he good humouredly observes that 
“They are allanimated by the best and most benevolent inten- 
tions, and if they had only the trifling addition of omniscience, 
with an occasional loan of the faculty of omnipotence, no one 
would have any occasion to find any fault with them.” If councils 
understand subjects better than the writers of papers, why do they 
not write their oa themselves, and give the perfect thing to the 
remnant of members who would be faithful to them, retaining 
“J.” to keep up the harmony? H. P. 

May 17th, 1869. 


Srr,—Your correspondent “E. S.,” having attacked Welsh iron 
smelters, has very properly brought out your correspondent ‘‘ J.” 
in their defence. The latter says the Ebbw Vale Company have 
no desire to make spiegeleisen, ‘This sounds strange, as I remember 
perfectly well it was stated in the prospectus for forming the new 
company upon the limited liability system that the Somersetshire 
spathose lodes would give great advantage to them, and enable 
them to make spiegeleisen at half the then cost of that article im- 
ported. How much the price of spiegeleisen has gone down since 
then I am not aware, but I should think its present price cannot 
be less than £2 per ton above the price the Ebbw Vale Company 
are now getting for the pig iron of which “J.” speaks, If this is 
correct, though the present course pays handsomely, the course 
advocated by ‘* E. S.” would certainly pay better still. 

It is generally believed there are few if any men in South Wales 
who thoroughly understand the working of spathose ores; and if 
this is so, it isa much better reason than “J.’s” for the course 
pursued by the Ebbw Vale Company. For the same reason we 
cannot expect avery able discussion upon the subject at the next 
meeting of the South Wales Institute. 

Ido not think the ore is rich, as ‘‘J.” states, The pure ore 
contains only about 35 per cent. of iron, I read. I have heard it 
suggested that the ore is not so rich in manganese as Mr, Morgans 
states. If this is correct, it is only fair to Welsh furnacemen to 
have it known. 

Respecting the additional matter, which is very pertinent to the 
subject of spathose ore, I think Mr. Morgans’s course was be. | 
proper, and, indeed, the only one by which he could put hi f 
right in the eyes of most of the members. The council were guilty 
of a serious breach of duty. When gentlemen accept the honours 
of office they should be careful to fulfil its duties well and im- 
partially. 

I always feel for a gentleman when placed at a disadvantage 
undeservedly, It is a very serious matter to exhibit a professional 
gentleman in the manner Mr. Morgans suffered. After taking 
the trouble he did to get up a and varied paper, the same eare 
should have been taken to shield him from ridicule as had been 
bestowed upon all previous contributors. In my opinion the 
council ought to have tendered a very ample apology to Mr. 
Morgans for their tional conduct, which I am dis to 
believe arose from vertence. If “J.” is one of them, or 
sympathises with them, I do not wonder at his thinking Mr. 
Morgans’s course to have been in ‘“‘bad taste.” Most of our 
members think the reverse to this, and support Mr. Morgans. 
What does “J.” think of the taste, and even the judgment, dis- 
played in choosing the plans for engraving after seeing the 
rejected plans accompanying the “‘ additional matter”? 

All corporate bodies require watching and ional checking. 
Many of the members of the Institution of Civil Engineers have 
great fault to find with their council. An infusion of fresh blood 
and ideas would possibly improve the council of the South Wales 
Institute, as Mr. Murphy advocated at one of the general meetings 
some time ago. 

No one expects the least unpleasantness to result from Mr, 
Morgans’s course. He has vindicated himself, and the council 
clearly have nothing to say. I anticipate with “‘J.,” only benefit 
and harmony from the late little breeze stirred up by an unoon- 
sidered lapse upon the part of our council, B. 

May 18th, 1869. 

S1,—Your correspondent, “‘E, S.,” who introduced the above 
subject by a letter in your columns a fortnight ago, has fallen into 
some inaccuracy respecting Brendon Hills ores. 

While advocating the manufacture of spiegeleisen from ore cost- 
ing 30s. per ton at the furnaces, it could not have occurred to him 
that as it requires 3 tons of spathose to yield 1 ton of pig, the 
latter would cost £4 10s. per ton for ore alone, Then there are the 
cost of fuel, flux, labour, and general charges. Now spiegeleisen 
containing about 6 per cent. of manganese can be bought in South 
Wales ports for about £6 per ton, so that with such an ore cost 
the inducement to attempt the manufacture of spiegeleisen would 
not be great, and still less inducement would there be to reduce the 
ore into ordi jig. 

I think one o! the elements of success depends upon the calcina- 
tion of the undecomposed ore at the mines, so that two tons of it 
will produce one ton of iron instead of three tons in the raw state, 
thus reducing the cost of transit by rail and water 33 per 
cent, 

The analysis of the Brendon Hills spathose by Mr. Spiller shows 
12°64 iy cent. of manganese in the ore, and as it will take three 
tons of the raw ore to make one ton of iron, it is plain we have 
37:92 per cent. of manganese to deal with for every ton of iron 
reduced. With Sesper tobias and fluxing the ores,from one quarter 
to one-third of the manganese could easily be alloyed with the 
i and allow the remainder to run off with the slag. Such iron 

















wi dl sell far the Bessemer process for £8 or £9 fer ton. 
| Now the in for working the mines the 
ore can be p! in Welsh ports at 17s, per ton, the mines 





on his experiments have been submitted for opinion to a body of | being worked vigorously. At this price the subject wears a diffe- 


rent aspect. There is a grand future opening before the Ebbw 
Vale Company 50 long as they get the spathose ores of Brendon 
Guu ng ” -e 


be the most pure ever yet 

I observe what your correspondent ‘‘J.,” in last week’s ’ 
says about the “‘additional remarks.” The introductory ph 
to my pamphlet sufficiently explained the reason of my course of 
action. The merits of that course very probably are differently 
appreciated by different members, and must remain a matter of 
opinion, M. Moreans, 

Mansion-house, Old Park, Bristol, 

May 19th, 1869, 
MOODY’S FLOATING LIGHTHOUSE, 

Srr,—Will you kindly afford me space for one or two remarks 
upon your review of my floating lighthouse and telegraph ship, 
which appeared in your paper, May 27th, pages 318 and 319. 

In the first place, I thank you heartily for the admissions you 
have madein myfavour. They are—(a) It can be moored in posi- 
tions where no lighthouse could be built upon foundation of any 
kind; (6) steadiness in riding upon a smooth sea without drawing 
much water; (c) freedom from pitching and rolling in a sea; (d) 
probable dryness where ordinary-shaped vessels would ship heavy 
seas, 

Before g your I would just remark that my 
vessel is not a “‘ raft,” nor is there anything of the raft construc- 
tion about her. If you refer to the drawing you will see that her 
hull is precisely similar in construction to that of any other ship, 
except that she is four-rayed instead of the ordinary form of ship. 

I will now notice your objections to my vessel. They are—(1 
liability to break from her moorings in a storm owing to the great 
strain on her cables; (2) impossibility of sailing or propelling her 
by steam against the wind, thus rendering her perfectly helpless 
should she get adrift in a storm; (3) liability, owing to her flat 
bottom, toa rising wave taking her underneath, causing her to part 
her cables, and with difficulty escaping destruction. 

As to the first objection, I would remark that all vessels are 
liable to break from their moorings in a storm, but I contend my 
vessel will not be so liable to break adrift as an ordinary vessel 
moored from the bow and stern, because my vessel is proposed to 
be moored in a triangle from the inner curve, with the cables 
carried out as near as possible to the angle of the hull. 

As to the second objection, I can only say that I have a small 
boat 12ft. from ray to ray, now lying at Southend, built in 1866, 
which I myself sailed, beat to windward, tacked, and could and 
did with ease, and without the slightest difficulty, bear up and run 
before the wind and sea, the boat being all the time well under 
command. As a further proof still that these flat, broad-bottomed, 
light draught structures can be sailed before the wind, and are not 
helpless on the waters, I refer you to the fact that the American 
raft, the bottom of which is perfectly flat, crossed the Atlantic, 
and, by means of her hanging keel, which she could take up or let 
down at pleasure, she could beat to windward in a strong sea, as I 
myself saw her do about a fortnight before she left for England, 
when the experiment was tried at New York in the presence of a 
number of gentlemen connected with the American Government. 
This I think, Sir, will satisfy you that the vessel could be sailed. 
But if she could not be sailed she could be propelled very easily 
with small engine-power on the hydraulic principle. In that case 
T propose eight openings or sluices, two near the end of each ray, 
by means of which she could be propelled ahead or astern, or 
turned on her own centre, according as the sluices were opened or 
closed; and, owing to her small displacement, her resistance would 
be comparatively small. 

As to your third objection, I may state that my boat was riding 
at anchor without deck covering off Southend for fifteen months, 
and never broke adrift or shipped a pint of water, and that in all 
weathers and seas; and if a small boat would do that, I don’t 
apprehend any danger from a larger one. Besides, for a rising 
wave to strike the vessel with the force you calculate, the wave 
must rise perpendicularly to the bottom of the vessel in a rigid 
horizontal position, which in practice could never happen, as the 
vessel would always take the angle of the wave, and therefore, 
instead of receiving the full force of such an upward thrust, the 
wave would glide under the bottom, and, consequently, a great 
portion of the force would be lost. However, you have the 
candour to state that such an upward wave thrust would never be 
likely to occur. ; 

I think now that I have answered all your objections, and trust 
I have done so to your own conviction. I am not surprised that 
doubts should be fait as to the action of such an unique vessel at 
sea; but by those who have studied and had command of flat- 
bottomed light-draught vessels at sea, as I in the course of my 
naval life have, my observations will be readily comprehended, 

8, Maurice-villa, York. JouN Moopy. 
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LIQUID FUEL. 

Srzr,—We see in THE ENGINEER of last week your account of a 
lating furnace at one of her Majesty's dockyards being heated by 
iquid fuel. We thought it might be interesting to your readers to 

know that for upwards of twelve months we have used creosote in 
our plating furnace, and with results far superior to coal, both as 
to the time of getting up the furnace to the required heat, and also 
heating the plates for boiler-making purposes, We have also found 
it most economical compared with coal, at less than half the price 
it can be obtained in London. The system we use is “‘ Major's 
Patent,” which consists of a series of flat bars na horizontally 
on a frame, with about ljin. between each bar for the admission of 
air; the plates and frame are placed at an angle of about 60 deg., so 
that the creosote being run on the top!plate, runs from that to the 
next, and so on, being vaporised, and inflames on each plate of the 
series. This is a simple and inexpensive apparatus, and we should 
think must be better the more expensive plan of generators 
for vaporising the oil in the first instance, as explained in your 
letter, R. L. Jones AND Son. 

Wolverhampton, May 19th, 1869. 

P.S.—We have also for the same period burned liquid fuel under 

a Cornish boiler with the most satisfactory results, 





MR. PRATT’S DANGER SIGNALS, 

Srr,—“ Great minds think alike.” Some years ago, the London 
daily papers printed a letter from me proposing that a T should be 
affixed in every tenth sleeper working on a hinge one way; that all 
the T’s should be roped together so that a long pull, a strong pull, 
and a pull altogether, on any part of the line where a stoppage was 
caused should raise the T’s, and consequently touch a lever hanging 
down from the whistle of every passing engine. 

I sent a model to Mr. Ramsbottom, who gave the idea a courteous 
notice, but pointed out mechanical objections of a serious nature. 

Warrington. A. M. 





TRACTION ENGINES. 

Srr,—In reforming the traction engine you seem inclined to re- 
tain the old plan of working a small cylinder at a high rate, and 
communicating a lower rate with higher power to the driving 
wheels by means of intermediate gear. ; 

Does it never strike you that this high speed and this gearing 
are fruitful sources of noise, vibration, wear, and breakdowns? 
Why not take another step towards the | tive type, discard 
the gear, use the larger cylinders, and a crankshaft? If the crank- 
shaft is too expensive you can put the cylinders outside and work 
on to the wheel crankpins. 5 } 

I should think an ordinary contractor’s locomotive, with broad 
flat tires, a steering bogie, and coked fuel, ought to answer rev 
well. T.8.E. 





[The objection to the plan proposed by our correspondent 
is that is is difficult to keep engines coupled direct, run- 
i at only eighteen to twenty-five revolutions per 


sista at opens linders increase 
inute. size of the would much the 
weight of the machine. The action of the blast would be imper- 





























THE ENGUNEER 


359 








cause of the irregular demand for steam. With light ¢ 

tended to run at seven to eight miles an hour, all those evils are 
ed. A good rotatory engine might answer ; or, better still, 
cylinders acting on one crankshaft. But this would be more 
— The steam can be got rid of as 
; we have seen it done.—Eb, E.] 


neat 


fect and irregular, and priming would be certain to take Penge, 


qi 


ROAD LOCOMOTIVES, 

—ia your number of May 14th I find you have made some 
remarks upon road carriages with steam-engines--will you allow me 
to say a few words upon them? In the first place, I may tell = 
I was one of three persons who built a —e for 
common roads some forty years ago, and, if you will allow me to 
say, it worked well at the time; and if it could have been kept up, 
would have dont SY Spee, such as brewers’ carts and farm- 

work, and where power is wanted; but there was so very much 
and pete i steam that it was too much for private persons 
to contend t. Commissioners of Roads and pikes Acts 
prevented any one from succeeding with such. You perhaps may 
not forget that a Mr. Hancock, of London, had one out, it did 
well and paid well, but he had to stop it on account of an Act 
to charge 6s. every time he went through the toll-gate, 
w no man could stand against; and there was another thing to 
contend against, and that was, if a horse was passing by, you had to 
turn off steam till he had got out of the way, and such r= as 
these were the cause of road being turned not 
gone on with. I will now give you a description of 
made. 

The carriage was made just like the omnibus with 
this difference, that instead of the door at the back it was at 
the front, just behind the ler of the 
and boiler were at the It would carry twelve passengers, 
stoker and guider. 

The engine we recommended to be about 4-horse power, the cylin- 
ders were Gin. diameter, and 18in. stroke, the boiler was a square one, 
some 3ft. Gin., and in the centre of the boiler went the chimney; 
that was also square. The top of the boiler was quite flat, and on 
the top of this flat were fixed the cylinderseach sidethe chimney, so 
that there was nothing between the engine and boiler but the iron 
plate which formed the top of boiler. The valve was made to work 
next to the plate, or on the plate of the boiler, so that we never 
had any water in the engine, all was sent back into the boiler. We 
had the regular carriage-axle and wheels, and we used a crank-axle 
with cages, wheels at either ends, and on the block of the carriage- 
wheel was put acog-wheel; they were so set that when the springs 
of the carriage lifted up and down they would only form a little 
circular arc, and not lose their bite; and then we had a quick andslow 
motion to it, so that in taking an incline up we could use the slow 
movement to it at the rate of six miles per hour, and on an even 
surface twelve miles per hour, The fire-place was at the bottom of 
the boiler and in the middle of the boiler; we also passed the steam 
through the fire so as to keep upthe fire. Fire-bars were bars cast 
hollow, so that they were always full of water, which kept us with 
a good supply of dry steam. At the end of the crank or in the cog- 
wheel we a ratchet-wheel, so that when we turned round 
corners or took short cuts one wheel would stand still while the 
other one would perform the cirele. We a cistern over the 
engine for water, and that was so put that the water would drop 
into the boiler without a pump to force it in; so by these means we 
kept down so much engine work to be looked after. We so 
arranged our fire that we had so very little smoke as not at all to 
be a nuisance in the street. We also used coke; but I may say one 
thing, and that is, we had not time to put away the waste; we should 
have done this, but we found out that the carriage would have taken 
so much money and no profit would come from it, so we gave it up 
—not because it would not do, but on account of its not being 
likely to pay us back again. Our omnibus and engine did not 
exceed 25 cwt.; it was made partly of iron, and would have been 
very durable if used. So you can see at once our engine was very 
simple and strong, and plenty of power left to carry passengers or 
what not. The expense of working such a carriage would have been 
very little indeed—nothing to the profit that would have come from 
it. Theboiler plates were fin. We used the steam up to 25 lb, to 
301b.; we did not risk too high a pressure of steam—did not 
believe in it. I hope from the explanation I have given you may 
quite understand what sort of an engine it was, and the expense it 
would take to work it. 

I am quite satisfied that road carriages by steam power could be 
made a profitable work if they would only be asked for. I see no 
difficulty in the roads affecting the engine; that is very easy to be 
overcome. 

I hope you will not think me too troublesome for so long a note. 
I have cut it as short as I possibly could, and have only one wi 
and that is, that they may come into general use, and I should be 
happy to send in my mite to push them forward. 

The beams and boiler, with engine and crank axle, and all the 
things being bolted together in one frame, could not work loose, 

Union-street, Borough, PRIVATE ENGINEER. 

May 17th, 1869. 
THE CONSETT FURNACE BOILERS. 


Sir,—About five weeks ago you illustrated and described a set of 
six new boilers recently erected at the Consett Iron Company’s 
Works, Durham. I have waited to see if any of your able 
correspondents would state their views upon the working of this 
arrangement, because my experience does not coincide at all with 
that expressed by the writer of your article. 

The intense heat obtained by the combustion of the waste gases, 
passing along the straight flue to the chimney stack, causes a con- 
siderable and variable expansion of the under side of the boiler; 
ame Soe results an ever-varying strain upon the cast iron 

irders to which they are attached by the sling stays. Aman must 
constantly on the watch to tighten or loosen the nuts of the 
sling stays, or there is a er of the girders breakiug in conse- 
quence of the entire weight of the boiler being thrown upon one or 
two of them. I have known three of the girders of one boiler 
break consecutively, and one of an adjacent boiler gave way at the 
same time. I need remark that the falling of a boiler 70ft. 
or more in length into the flue is a serious matter. Moreover, these 
varying strains cause the rivets to work loose, and the amount of 
leakage occasioned thereby is sadly detrimental to the economic and 
continued working of the boilers. On some future occasion I may 
invite the attention of your readers to other causes which are 
inst the general adoption of these boilers advocated so strongly 

by your correspondent. H. HEeywoop. 

Askam-in-Furness, May 12th, 1869. 

[If Mr. Heywood will refer again to the article in question he will 
find that not one word is said in praise of boilers 70ft. long. The 
arrangement is excellent in that it does away with a mid-feather, and 
affords amp!e facilities for examining the bottom plates. If the 
Consett boilers were cut in two they would be improved, but none 
of the difficulties spoken of by our correspondent, as yet, at least, 
have been experienced at Consett.—Enp. E] 








STEAM LIFEBOATS. 

Str, In the year 1865 I addressed to Mr. Lewis, Secretary of 
the Royal National Lifeboat Institution, the substance of the 
following, and received in reply the thanks of the Institution, with 
an intimation that Capt. Ward, R.N., the inspector of lifeboats, 
considered the scheme impracticable, chiefly on the ground that 
the Institution was a charity merely, and that to employ steam 
tugs or vessels for hire was not a means of increasing its revenues 
which the members would sanction. It is probable that an esta- 
blishment of lifeboats might be rendered in great measure self- 
supporting were they capable of being employed er ordinary 
circum! in remunerative work, und I should be most happy 
to find that any person had put my suggestions on this head in 
ver manner, however, the funds may 


@ practicable form, In whate 


to |, Already the line extending eastward 





be raised, I think that the principle of a steam lifeboat would be 

found a So cogs fr the seeds sien below. 
I have repeatedly read in the public journals of the service 
by steam tugs on occasions of shipwreck, have been 


induced to consider what it is that renders these vessels capable of 
such services, and to deduce some 


of vessels specially constructed for rescue of life from ship- 
wrecks. e advantages by steam tugs in contending 
with a heavy sea ap to lie in their great power in proportion to 
their weight, and their consequent ous in forcin emselves 
against and through the wind and sea. They are buoyant, 
and from their short, broad : manceuvred an 

in a sea way. I think, then, an effort should be made to 
construet lifeboats propelled by steam em ing the above 
advan , and any others that experience has to be 


ned |, =a enable the use of a vessel of some 
nnage of a mere Open boat, fewer men in 
proportion to its size than any much ‘soo0m- 
modation for rescued persons and with danger of 
being crippled by such accidents as of oars, or wash- 
ing overboard of crew. Putting aside for present the question 


of cost, one of the main disadvantages of such a vessel would pro- 
bably be found to consist in a ter difficulty than in the case of 
a boat, of running alongside of wrecks. Vessels may either be in 
i have struck on isolated 
named case, although 
running a steamer close alongside 
the danger would probably be less. A short strong 


heavy vessel could be run alongside a waterlogged or helpless 
vessel rolling in a heavy sea, without fear of being swamped under 
e wreck’s counter, chains, or top or by the fall upon her of 


the wreck of spars, &c. The vertical motion of a heavy vessel of 
some burden would be less violent and extensive than that of a 
light boat, which would certainly greatly facilitate the passage of 
persons from the wreck to the vessel, or vice versd. The hamper 
of the small accommodation of an ordinary lifeboat with oars, 
masts, ropes, thwarts, fenders, &c., would necessarily render the 
work of transfe to it terrified or benumbed by hard- 
ship, mueh more t than in the ease of a Jarge lifeboat with a 
deck, and that comparatively clear. In the rowing boat, more- 
over, the attention of the main part ef the crew would probably be 
demanded by the necessity of mancuvring it while alongside. 

But supposing that the steam life vessel herself could not be got 
alongside, a row lifeboat might be carried on her deck and launched 
to bring off persons in distress. 

In the two cases of stranded vessels there would be occasions on 
which no vessel whatever could venture alongside or among the 
rollers or breakers, in such the steam life vessel might lie as near 
as possible, and endeavour to pick up persons from the water. 
If she were provided with life-rocket apparatus there might be a 
chance of communication with the wreck itself, which probably 
could not be effected from shore if the reef or sand were isolated. 
The crew of a row lifeboat would clearly be unequal to the effort 
of long lying-to in an extreme sea, while the life vessel might pro- 
bably even be able to anchor. The mode of propulsion to be 
adopted would be twin-screws, with hly duplicate 
engines (to provide for the disablement of one), driving both screws 
by either, or both together; or the vessel might be propelled by the 
expulsion of water from her stern, as isnowthe practice to a limited 
extent. 

Where a harbour exists a steam life vessel would probably be got 
to sea in as little time as that required to launch a lifeboat 
through tremendous rollers from a beach, as when bad weather is 
imminent she ought to lie in harbour with steam up, and the 
whole service of such vessels should be managed with the rapidity 
and precision of movement of a fire-brigade. I think little con- 
sideration will be needed to show the advantages which a steam 
propelled vessel would have over a row beat struggling painfully 
through a tempestuous sea, especially when people might be cling 
ing for their lives to rigging on a wreck rapidly topditan up. It 
may come to be considered right that such vessels should be main- 
tained at our principal sea ports at the national cost. 

I may mention that my attention has again been attracted to 
this subject by the extract from the Shipping Gazette, published in 
your number of the 7th inst. 

London, May 15th, 1869, George Broaprick, M,1.C.E. 
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FOREIGN AND COLONIAL RAILWAYS. 


SEVERAL works of importance are now on hand on the Orleans 
Railway—that is, on the extensions which are being added to that 
extensive system. Since July 20th, 1868, the whole line, from 
Arvant to the Lot, has been brought into operation ; notwith- 
standing the heavy gradients upon this line -some of them being 
1 in 33—the circulation of the trains is carried on with security and 
regularity. A line from Tours to Vierzon comprises the Montri- 
chard tunnel, the total length of which is 3466ft.; these tunnels 
are now entirely pierced, and the way has been laid in them nearly 
throughout. The remainder of the line has reached an advanced 
stage, and the way has been laid over a length of more than thirty 
miles; the ballasting and laying of the rails are being actively con- 
tinued, the station buildings and guard-houses are making progress, 
and the whole line is expected to be opened for traffic before the 
close of this year. A live from Commentry to Gannat will com- 
prise four great iron viaducts. The last, towards Gannat (at 
Neuvial) is nearly completed ; the first and most important, that 
of the Bouble—the length of which is 1316ft., while the height is 
22ft.—will be also pleted in two ths. The twointermediate 
viaducts will not be placed in position until their sites have been 
rendered accessible by the laying of the permanent way. In con- 
sequence of this and by reason also of the considerable importance 
of the other works in course of execution, the line cannot be com- 
pleted this year, but it is expected that it will become possible to 
commence traffic upon it in the course of 1870. Although a branch 
on hand from Tulle to Brive is only sixteen and a-quarter miles in 
length, it comprises six bridges over the Corréze and four tunnels 
of the aggregate length of 3666ft. 

Surveys are proceeding in Tasmania fora main line railway in 
that colony. The engineers, Messrs. Doyne, Major, and Rollett, 
are proceeding with the survey as rapidly as possible, and their 
camp at the last dates was at Brighton. Through traffic has been 
resumed on the Bluff Railway in Southland, New Zealand. The 
future working of the line will, it is stated, experience a change : 
it will be placed in the hands of a lessee, who will be bound to fur- 
nish regular traffic returns and receive a fixed per centage. By this 
-¥ it is believed that the line can be made to yield a moderate 

ut constantly increasing revenue. 

The Western of France Railway Company is proceeding with a 
very heavy tunnel on its Caen and Laval] line. This tunnel, which 
is no less than 1977 yards in length, was commenced in July, 1868, 
at each end ; three shafts have also been sunk, and it is expected 
that by these united efforts the tunnel will be completed in July, 
1871. The company's line from Pontoise to Dieppe, although 4 
Poe operation, will not be finally completed before 1872. Another 
ine from Napoleonville to St. Brieux will be opened throughout 
in the course of 1871. Altogether, the company has still to com- 
plete 425 miles of the concessions which it has received. 

The European and North American Railway is endeavouring to 
bring St. John in New Brunswick into direct communication with 
Bangor in Maine, whence any town in the United States can be 
reached by railway or steam-boat. The road from St. John west- 
ward is nearly completed to the boundary of the State of Maine, 
and it will be opened for traffic on the Ist of July, together with 
the branch to Fredericton, the capital of New Brunswick. On the 
Maine side, to meet it from Bangor, fifty-five miles will be in working 
order on the Ist of June, and the remainder is under 
contract, and will be completed as rapidly as possible. 
from St. John to 








tions for the ~~— | 


miles in Nova Scotia, which are now being made. Between 
St. John and Shediac, on the Gulf of St. Lawrence, a distance of 
108 miles, the road is finished, and from a place called Monckton 
the trunk line will branch to the Nova Scotian boundary, 31 
miles, thence to Truro, 69 miles, and on to Halifax, 61 more. The 
whole distance between Halifax and Bangor is 458 miles, and from 
Halifax to New York 940 miles. A sensible abridgment of the sea 
voyage would be secured by this route. It is that Maine has 
always regarded her territery as that through which Europe would 
have to pass to reach the Paeiific. 

The t Pacific Railroad may now be regarded as an aecom- 
plished fact. The line commepces at Omaha, in Nebraska, in the 


| east, and ends at San Franciseo in the west,—a distance af about 


1830 miles. The eastern portion of the line was built by the Union 
Pacific Railroad —— , whieh has offices in New York, while the 
western portion was built by the Central Pasifie Railroad Company 
of California. There are several other lines projected, and upon 
which more or less work has been done, are also called 
Pacific railroads, but whieh are not integral parts of the great 
road across the Continent. these may be mentioned the 
— — bree = eastern , ion, rt. ~~! Kansas branch, begin- 
ning at Wyandotte or now to Fort Hays, 
240 miles; the Atchison and Pike's Peak Railroad, beginning at 
Atchison; and the Sioux and Pacifie Railroad, from Sioux 
—» its ama g toy. de cre — dentine i Poament 

e progress of the ilroad is re- 
flected in the fact that in ied the total number of engines at 
work upon the coma lines was 39, while in 1868 the number 
had increased to 4 The number of cars owned by 
the company in 1843 was 14, and in 119; and the number 
of coal and freight cars increased from 1800 im 1843 to 1),071 in 
1868, The National Despatch line bas mow running a 
through line of changeable gauge f cars between Koston 
and Chicago, passing over the Boston, Lowell, and Nashua Con- 
cord, Northern (N. th ), Vermont Cen Montreal and Vermont 
Junction, Grand Trunk, and Michigan tral Railroads, com- 
prising the 4ft. Shin. and 5ft. Gin. gw Two hundred of these 
cars are now under contract, and all of them will be completed by 
July Ist. The large transport business oceasioned en the western 
ports of New Jersey by the working of ores has given an impetus 
to railroad construction in that part of the State. The Sussex 
Railroad extension is finished to within a mile of Franklin. The 
Sussex extension is to be continued to Hamburg and Vernon, 
and a connection will finally be formed with the Warwick Valley 
road, a branch of the Erie. From the Hamburg line, about a 
mile from the village, it is intended to build a spur to the Pochuck 
hematite mine. In addition to these roads other lines are pro- 
jected, as from the zinc mines at Franklin to Andover, from 
Newton to Belvidere, and from Hackets’s Town to Water Gap, the 
principal objects of the two latter roads being to supply the furnaces 
with anthracite coal from the Pennsylvania mines. There are now 
fourteen trains daily between New York and Philadelphia. Commis- 
sioners appointed for building a bridge over the Schuylkill at South- 
street, Philadelphia, have adopted a plan for an iron truss draw- 
bridge with tubular piers. The approaches are also to be of iron, and 
on the west side of the river space will be allowed for fifteen railway 
trucks to pass under. The New Orleans and Vicksburg Railroad, 
which is to connect with the chain of river railroads from St. Louis, 
has received the sanction of the Governor of Louisiana, and will 
be put under contract at once. The Louisville, Cincinnati, and 
Lexington Branch Railroad has been completed; the distance be- 
tween Covington and Louisville is 104 miles. 











A SCHEME is under discussion for holding a great Exhibition in 
the Escurial. 


Tue Beruupa Dock.—We have received a chromo-lithograph of 
this dock, published by J. B. Day, which is a very excellent illus- 
tration of a most unpicturesque though highly interesting subject. 
Great skill has been exercised in investing a most unpromising 
subject with pictorial effect. The result is very pleasing, and far 
removed above the prettinesses usually published in this category. 


A New Srzam Donkey Pump.—Plans for raising water have 
from time immemorial occupied ingenuity, and the use of steam 
affording a motive power from water has given a yet stronger im- 
pulse to inventions in this direction. The most beautiful discovery 
by which water, if not raised very high, is at least impelled against 
a great pressure is, no doubt, the steam jet pump. But, in spite 
of its extraordinary elegance, the obvious objections as to its not 
being able to raise water very high nor to inject water at « high 
temperature have prevented the general adoption of the injector. 
A field is thus left open for a really good steam pump, cheap both 
in and after purchase. Many have been the schemes in this direc- 
tion, and many, accordingly, the different forms of steam donkey 
pumps for boilers and tanks which have enjoyed, and are still 
enjoying, more or less popular favour, That wonderful American 
ingenuity which has already given us so many beautiful mechanical 
constructions has also been working of late years in this direction, 
and several very ingenious steam pumps owe their origin to 
America, Amongst these is a very neat and ingenious form that 
we saw in operation the other day at Messrs. Hayward, Tyler, and 
Co.’s, of London. It has one peculiarity, that while working the 
only part to be seen in action was a length of piston rod of an inch 
and a-half or so reciprocating between the steam cylinder and the 
pump. The only feasible way of timing the engine was thus by 
opening one of the dribble or mud-cocks at one of the ends of the 
cylinder. By this we counted the number of strokes after closing 
the steam admission valve as far as it could be done, and found 
that the little engine made not more than ten strokes in a minute 
and a-quarter, though, on opening the valve, the speed was at once 
increased to 320 revolutions. This is certainly a test of a good 
boiler feeder, as most of the race of donkey engines go either at 
full gallop or notatall. Asa q , boiler attendants often 
let the water down, and trust to high speed to get it up in time. 
The natural results are inequalities in the working pressure, un- 
equal expansion and contraction of the boiler plates, and therefore 
more or less danger. We have said that scarcely any working 
parts are to be seen. The cylinder and piston are so combined 
that the piston acts as a valve in opening and closing the steam 
ports, This is done by so proportioning the lengths of the piston 
—which is a light shell—as to make it as much larger than the 
stroke as is required to cover the steam ports at each end and ex- 
haust apertures in the centre of the cylinder lengthwise alter- 
nately at the same time when in operation. Within this piston 
are cast steam passages, and concentric with the piston is a piston 
valve, so arranged with its steam passages and cavities as to com- 
municate with the passages in the piston, and direct the flow of 
steam alternately to each end of the cylinder. The whole valve 
gear is thus concentric with the cylinder itself, and consists 
entirely of turned work, easily to be fitted and made a good job of, 
and with no more liability to work to pieces than a common slide 
valve. The valve is, nevertheless, easily accessible and removable 
by merely taking off the end cover of the cylinder. The pump 
valves are also so arranged as to be easily accessible without break- 
ing any pipe joint. In case it be wished to visit the valves, only 
the air vessel has to be removed, the flat surface of whose joint is 
planed as well as the surface of the pump on which it beds. The 
steam pump we saw at work delivering a full stream of water 
had a steam cylinder 7in. in diameter, and pump 5in. diameter, 








and with an Sin. stroke. Such a simple form of steam puuwp as 
this, with all its working parts protected and under cover, is tho 
very one for contractors’ purposes. The great capability we have 
aul of for varying speed—this speed versatility, so to say— 
would also evidently be of great use in working hydraulic presses 
for compressing cotton, hay, oil, and other purposes. It is clear 
that a little engine like this, able to vary its speed from less than 
ten to nearly 400 revolutions per minute, is just the thing for 
work requiring, for economical reasons, such considerable changes 


Halifax has been constructed, with the exception of some forty | of speed. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 
— 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 
BERLIN. —Messrs. A. ASHEE and Co, Onter den Linden. 
VIENN A.—Mesars. GEROLD and Co., 

LEIPSIC,— ALPHoNs 


2 ye 

8ST. PETERSBUKG.—M. M. Wotrr, Bookseller. 

MADRID. —D. Joss Editor and Proprietor of the 
“ Gaceta Industrial, 49 y 51. 





PUBLISHER’S NOTICE. 
There is reason to believe that the weekly sale of Tue 
Enainger 1s actually more than ‘nad, Of the a the re- 
maining engineering journals combined. influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 
*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON 


TO CORRESPONDENTS. 
*," We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to copies. 
*,* All ihre tateatied jor tasartion én THE oe Be or contain- 
ing questions, must be accompanied by the name and address of the 


writer, nct necessarily for publication, but as a proof of good 
i No notice whatever will be taken of anonymous communi- 





AY. 





T. K:i—All right. Thanks. 

J. A.—In our number of sth May, 1868. 

W. J. B (Waterproofing Walls).—A Jetter lies at our office for you. 

Lavatrix.— We cannot insert your letter in its present form. It will do 
with the last paragraph omitted. 

Mr. Tate (Retaining Walls).—A lefter lies at our office for this correspon- 
dent, whose address we have unfortunately lost. 

J. K. M. (Greenock).- At certain colleges, such as Dublin, Glasgow, §c. 
Drop a note to Mr. Whitworth's secretary, Manchester. 

H. S°s. (Orange Court) —We do not know. Write to Messrs; Easton and 
Amos, Erith Ironworks, Kent. They did make the machines. ~ 

Constant Reapex.— We cannot make use of your letter. In the first place, 
you have sent neither card nor address, and, in the second, you have mis- 
quoted our correspondent, 

C. V. — We do not snow Mr. Higgins’ address. 
to Mr. J. L. Norton, Belle Sauvage-yard, Ludgate-hill, London. 
is sent to you 

L. W. R, (Middle Level Drainage).— 70 save time, we have put your letter in 
the hands of the gentieman we referred to, with a request that he would 
write to you direct. 

Laocoon.— Your letter starts with an erroneous assumption. Ships with 
twin screws do not turn round and round when one breaks down, but go 
straight ahead, carrying a slightly port or starboard helm the while. 

8. F. S.— We are unable to say what is the mazimum momentary effort in the 
way of draught of which a strong horseis capable. Possibly it would 
reach as much as 500 lb. exerted for a few seconds. A pull of 220 lb. is 
considered the most that a horse can exert with regularity during a working 
day, and at a slow speed—say two and a-half miles per hour. 

D. r— We do not know of the existence of any English book on Milling. 
There is an American work, called “* Palett's Miliwright’s Assistant,” 
which may be of service to you. Read Lardner on the Steam Engine, 
Armstrong on Steam Boilers, and Giyne on Water Power, in ‘* Weales’ 
Series.” All three may be had from Virtue, High Holborn, London, for 
about five shillings by post. When you have read these write to us again. 

Exratum.—We published last week an article, ‘ 7he Ships of our Navy,” re- 
printed from the United Service Gazette. In a few copies we inadvertently 
omitted to quote the name of our contentporary. 


Por the pump, write 
Paper 





TRAVERSERS. 
(To the Editor of The Engineer.) 
S1n,—Will any correspondent say where I can get Dunn’s Patent Traverser, 


22ft. long, for railways? P. Kvusux1. 
Galernaia N 25, log. N 12, St. Petersburg. 





DRESSING COFFEE BEANS. 
(To the Editor of The Engineer.) 
S1n,—Will you or any of your correspondents favour us with the address 
of a maker of the best hi for dressi ing, and ae, | a 


beans. 
Amsterdam, May 13th, 1869. 
IRON RAILS. 
(To the Editor of The Engineer.) 
S1x,—Would one of your readers kindly show how to solve the following 
blem :—Required, the amount of dead weight which must be hung from 
centre of an iron rail, resting on two supports, say, 3ft. apart, to be 
equivalent in breaking power to the impact of a ball of iron weighing 1800 ib. 
falling upon the same point in the rail from a height of 3ft. c. ¥. Z. 
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STEEL v. IRON ARMOUR PLATE. 
(To the Editor of The Engineer.) 

S1z,—Could any correspondent inform me what thickness of iron would 
withstand the same power of concussion as a lin. steel plate, providing the 
said steel plate be so hardened as to resist (for which I am prepared), sup- 
posing i duced from shot? 

May 18th, 1869, A Constant READER, 

TELLIER’S SYSTEM OF PRESERVING MEAT. 
(To the Editor of The Engineer.) 

Srm,—We ‘are anxious to obtain the address of M. Tellier, who has intro- 
duced a novel system of preserving meat by cold air. Can any of your corre- 
spondents tell us where a letter will find him? F. K. anv Co. 

May 17th, 1869, 

THR ENGINEER can be had, by order, from any newsagent in town or 

@t the various stations; or it can, if preferred, be supplied 
terms (paid in fom 











country, and 
direct from 


made. ENGINEER 
Advertisements cannot be 

Sant ine etecarts sense 
charged the same rate for the 
country must be accompanied 











MARRIAGE. 

On the 10th April, at Singapore, Jonn Steppy Winxzott, M.A., Trin. 
Coll., Cambrid, A i of the Instituti 1) iv: » to 
Cuaistina IsaBELxa, only daughter of the late R. Stevens, Esq., M.R.C.S. 

On the 2nd M at oundn es J Bf H 

ay oun. Hewny Hagrweicart, 
M. Inst. C.E., of London, 
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NEW IRRIGATION PROJECTS FOR INDIA. 

Tue frequent occurrence of famines in different parts of 
India during recent years has not failed to invest. irriga- 
tion works with an additional degree of importance, in the 
eyes of the Government, beyond what they appa- 
in former times. A great stimulus is now 
be given to their extension, and large — acnnting 


to 
to on loan 


for the special purpose, year year, for some 
time to come, and in : the vale estimate for 
the ensuing year the sum £1,600,000 is 





| their prevention for the future. 





set down for iture on irrigation works in India, 
whilst a further sum of upwards of one million sterling will 
—* be incurred on their account in this country. 

ith the view of utilising this vast sum several important 
new irrigation projects have recently been sanctioned by 
the Government of India. In the Tinnivally district of 
Madrasa sum of 8} lakhs of ru is to be spent on the 
construction of an anicut, or weir, on the Tambrapoorney 
river, which falls into the sea a few miles south of Tuti- 
corin. An area of 120 square miles will be watered, 
Tuticorin will be supplied, and the return is estimated at 
from 123 to 20 - cent. The construction of a channel 
eleven miles in length from the terminus of the eastern side 
channel of the Masulipatam Canal, to Gokaveram, in the 
Kistna district, has also been sanctioned at a cost of 13,350 
rupees, In Bombay, 26} lakhsare to bespent on theconstruc- 


‘tion of a reservoir to supply Poona and Kirkee with water, 


and for the irrigation of a portion of the Poona collectorate. 
The general design is to construct a masonry dam on the 
Moota river, about thirteen miles above Poona, and thence 
to carry a canal for about a hundred miles down the valley. 
The area to be irrigated is about 70,000 acres, and the 
estimated returns will be about five per cent. In Bengal 
the Hidgellee sea dyke, built since the great storm of 1862, 
is to be completed by sluices at a cost of 1} lakhs. An 
opinion has 
Royal, adverse to the embanking of the mouth of the river 
Hooghly against the irruption of cyclone waves, on account 
of its probable effect on the rise of water in the higher 
reaches of the river. This site, however, is well outsidethe 
mouth of the Hooghly estuary. Orders have been given 
for testing the capabilitiesof Norton’stube pumps for irriga- 
tion purposes in Behar. It is considered unlikely that 
they can be worked with sufficient economy for ordinary 

iculture; but an actual trial has been thought desirable. 
The salt lands lying along theleft bank ofthe river Huldee, 
in the Tumlook district, near the mouth of the Hooghly, 
are tobe embanked at a cost of 233,368 rupees, The repeated 
inundations of the twenty-four-pergunnahs are due to the 
obstructed drainage and the want of regulating works in 
the channels; A new Embankment Act is therefore 
likely to be passed and works undertaken with a view to 
In the North-Western 
provinces five and a quarter lakhs are to be spent 
on the head works of the new Agra Canal, which 
is being taken from the right bank of the Jumna, 
a few miles below Delhi. This work will utilise the 
water of the Jumna which now passes Delhi, and is 
designed to afford irrigation to parts of the Goorgaon, 
Muttra, and Agra districts, and —— of Bhurtpoor, and 
to supply water communication between Agra and Mattra, 
Bhurtpoor and Delhi. The site of the head works has been 
fixed at Okla, a little below Delhi, near Humoyoon’s tomb. 
As there is not sufficient water available for even a mon- 
soon canal, the idea of constructing a canal on the left bank 
of the river has been abandoned. In Bundlekund a canal 
from the Betwa is to irrigate 128,146 acres, and one will be 
led from the Dussan river. The recent drought has revived 
Sir Arthur Cotton’s project fora second canal from the 
river Ganges, with a head near Anoopshur, for the irriga- 
tion of the lower portion of the Dooab. In the Punjab, 
the Western Jumna canal will send a new branch into the 
Sirsa district, and the proper surface drainage will be 
restored. The Western JumnaCanal will have a navigable 
connection with the Sirhind or Sutlej Canal on one side, and 
on the other with the new Agra Canal, which, again, will 
communicate with the Eastern Jumna and Ganges Canals. 
In Burmah the Irrawaddy embankment works have been 
dealt with on a length of about fifty miles, and the results 
are that the country has been greatly relieved, and cultiva- 
tion has very largely extended. A special officer is now 
making a complete examination of the country with a view 
to more extensive operations. 


THE WILLOW TREE DISASTER. 

“What on earth is or was the Willow Tree disaster?” 
is probably the first question our readers ‘will ask. Our 
answer is as prompt as the question. “ Willow Tree” is 
the name of a station on the Long Island (U.S.) Railway, 
and the disaster was simply the slaughter of half-a-dozen 
individuals, and the cruel maiming and wounding of about 
three times as many more, by an accident variously 
ascribed to the fracture of a rail, and to the getting of a 
car off the track. In the first week of the present month an 
inquest was held on the bodies of the slain. The verdict was 
to the effect, “That the members of the jury empanelled 
to investigate the cause of the death of W. C. Rushmore, 
Matilda M. Pray, Orestes Pray, Patrick Shannahan, 
George C. Van Nostrand, and Jane Adams, who came to 
their death on the morning of the 23rd of April, 1869, b 
an accident which occu on the Long Island Rai A 
near the Willow Tree station, in the town of Jamaica, in 
consequence of acar being thrown from the track by a 
defective rail, hold that the Long Island Railroad Company 
are responsible for said accident by neglecting their duty 
in keeping the track in proper order.” It recently 
been the practice in America to attribute all sorts of 
railway disasters to the breakage of rails bought in 
England and Wales; and the verdict of the Willow 
Tree jury is strictly in accordance with this practice. 
We have some reason for thinking, however, that 
such an explanation, though convenient enough, is 
not strictly accurate in all cases; and as the matter 
somewhat concerns the reputation of Welsh iron- 
masters, itis worth while to point out why the verdict 
recorded above is unsatisfactory; and to state our reasons 
for holding that the bad quality of English rails is not the 
original cause of quitesomany “ accidents,” “catastrophes,” 
or “ slaughters” as our Transatlantic neighbours think. 


We approach this subject with a perfect knowledge that. 


tails incredibly bad have been, and possibly are, made in 
Wales for the American market. Not as since we saw 
a piece of double-headed rail intended for the United 
States behave in the following way :—The bar—cut off the 
end of a rail—was about 4ft. long, and had never been used. 
It was purchased in a lot of scrap, and was well finished 
and to all appearance sound. It was placed in a heating 


n expressed by Sir G. Airy, the Astronomer | be had 





furnace with a lot of other bars, and when hot was taken 
to a pair of ordinary ved rolls to be converted into a 
flat bar for piling. moment the rolls grasped it it 
went to pieces as though it had been made of cast iron, 
and one eminent authority on the subject of rails, who 
now holds one of the fragments, can bear us out when we 
pews 4 the ed consisted of little else than cinder sur- 
roun y a thin envelope of good iron. It is quite 
sible that hundreds of tone of very similar hm eve 
found their way to the States. It is difficult to say how 
baditis — tomakeiron if asuflicient temptation be held 
oat in the shape of starvation prices, and if customers are 
easily satisfied on every point but price. Yet knowing these 
things, we still repeat that Welsh ironmasters are not either 
directly or indirectly to blame for half the casualties laid 
at their doors by Brother Jonathan. We shall say nothi 
of the criminality of buying “track” at a price which 
the purchasers know full well can hardly pay for the worst 
possible railway bars. We do not believe that even under 
the most untoward circumstances, English or Welsh 
ironmasters habitually produce and sell rails in quantity, 
the bad quality of which is alone sufficient to account for 
even one-half the disasters attributed to them. That the 
“ American rail” is bad, when compared with rails for the 
English or any other market in which a good price can 
for a article, we willingly adwit; but 
we hold at the same time that American rails are ill-used 
in a way that no rails in England are ill-used ; and it is 
to this ill-usage, an.l not to the bad quality of the rail 
alone, that the fearful disasters which are so common in 
America that they are scarcely thought of, are to a great 
extent due. For this ill-usage American engineers are 
solely responsible. ‘ihe exceptionally evil influences to 
which track is subjected in America may be classed under 
two heads: defects in the method of laying, and defects 
in the rolling stock. And here we may add that bad 
rolling stock causes quite as many accidents in the States 
as bad track. 

As regards defects in the method of laying, it will 
suffice to state that, with exception of a few first- 
class lins on which accidents rarely occur, ballasting 
is nearly unknown. The consequence is a continually 
recurring irregular subsidence of the line, which renders 
it impossible that the rails can be equally supported 
at intervals throughout their length. In many cases, it is 
certain that double the proper distance practically inter- 
venes between chair and chair, or sleeper and sleeper. We 
need not stop to point out how severe a strain this throws 
on the rails. Furthermore, fishing is almost unknown, and 
rails are laid so badly, and keyed into the chairs after so 
slovenly a fashion, that they are exposed to a great deal of 
unnecessary pounding and hammering, sufficient under the 
circumstances to deteriorate any rails. 1f the substructure 
of American roads were better we should have fewer 
complaints regarding the bad quality of superstructure, 
that is, of the rails. 

We have said that defective rolling-stock contributes to 
the destruction of rails in America, and we may repeat that 
it is quite as fruitful a source of disaster as the bad quality 
of rails. We constantly read in the American papers of 
fearful catastrophes due to the bursting of track. In the 
great majority of cases rails in the States are broken 
laterally, not vertically. Now it is claimed for the 
American bogie car that it, beyond all other machines, 
runs lightly. How is it, then, that track isso uften burst ? 
How is it that derailment is 80 common an occurrence in 
the States? We are always told that the fault is in the 
track, yet it has been proved over and over again that the 
track was good and sound, and that no ordinary violence 
must have been exerted to break it. All this while, too, 
no one has questioned the merits of the American car, with 
its bogie at each end; yet in this system of constructing 
rolling stock there is reason to believe that the seat of 
much of the mischief lies. The Willow Tree accident su 
plies us with a case in point. After carefully perusing the 
evidence, we are Jed to the conclusion that the verdict we 
have recorded above is wrong; and one juror, Mr. Pearsall, 
after the rendition of the verdict, read the following state- 
ment as his positive belief in the matter :—“ As one of the 
jurors sworn to inquire into all the facts and circumstances 
attending the deaths of William C. Rushmore, &c., I do 
find that the said persons came to their deaths from an 
accident to the car in which they were passengers, the car 
being thrown from the track, and from all the testimony 
in the case I am unable to arrive at the cause of the acci- 
dent.” And he and other jurors added that they could not 
find anything peculiarly defective in the road, or likely to 
lead to the accident. There appears, indeed, to be no 
doubt whatever that the car which left the track got off 
first, ran for more than a hundred is on the sleepers, 
and then broke a rail. Under such circumstances, it is 
obviously wrong to say that the bad quality of the rail 
had anything to do with the catastrophe. 

The fact is, that bogies, as often fitted to American rail- 
way carriages—we beg ion, “ cars "—are very liable to 
get off the track. It is not unusual to make the wheel 
base of each bogie shorter than the distance between the 
rails, The consequence is, that the bogie runs with a 
sinuous movement, alternately jostling right and left. 
The cast iron wheels are not always properly matched in 
diameter, and thus a constant tendency may exist for one 
side of the bogie to outrun the other. The cars are not 
coupled up tight in the train as with us, and they there- 
fore cannot steady the wandering bogie. No one part of 
the train is a check on the rest, and therefore the chances 
of derailment are greatly multiplied. We need hardly 
stop to point out how severely the “ wobbling” of a _ 
of short bogies stuck at each end of a tremendously lon 
carriage, itself oscillating, must try the lateral strength o: 
any track. Yankee engineers are disposed to laugh at 
our four-wheeled carriages, and to call us behind the age. 
We fancy that they would find it worth while just to try 
some of our rolling stock for a while. They have some- 
thing to learn yet at the other side of the Atlantic from 
English engineers. 

In conclusion, we may state that a letter on the Willow 
Tree accident, written by a Mr. Wood, has recently 
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appeared in the Mew York Times, which bears American 
testimony to the cogency of not a few of our arguments, 
as will be seen by the following extracts :— 


As a resident landed proprietor the it me to 
write a few words with regard to it. true tion of the 
matter is that the driver was oving 9A unusual and the last 
car oscillated from the track, striking and reboun: from the 


sleepers as it was dragged long, until it loosened a rail which 
jumped up and had its end caught in the truck-work of the car, 
which, still being urged on, bent and broke the rail in five places! 
pomngey dete tg is proper couplers, such as the 

English have, or better sti iller’s automatic coupling, used by 
the Erie and other great companies. Horrible as was the loss of 
life, it is well it was no worse under the circumstances; but until 
more effective means of on grew | the cars on the track when mee | 
at high speed be adopted, s will periodically occur, though 
believe the risk was and is aggravated on the Long Island Rail- 
road by bad spiking, inferior iron, deficient ties, and a scamping 
of the work generally. 

The italics are ours. The appositeness of the words to 
our arguments requires no further pvinting out, 


MEAT FOR OUR WORKING POPULATION. 

Supposine a manof imaginative mind desirous of making 
himself miserable for, un mauvais quart d’heure, just b 
way of a new sensation, he has only to picture himself 
as dependent upon the home resources of any country in 
which he may chance to be. Suppose an Englishman, for 
example, without his foreign wines, with no raisins for his 
plum-pudding, no currants for his buns, no tea, coffee, sugar, 
or cocoa—we forbear to carry out the food inventory, it is 
too horrible. The man of imaginative mind giving scope 
to his fancy over this field of ideas, will find that the 
stipulated guart @heure is even too much. After five 
minutes, or jess, of this gloomy introspection, the dreamer 
may be expected to spring to his legs exclaiming, “ Thank 
God, there’s commerce—thank God, there are ships.” 

One way or another, ships and commerce do pretty well 
solve the problem of making a man’s position on earth 
tolerable, on whatever circumscribed plot of earth fate 
or fortune may have planted him. With few exceptions, 
no one part of our globe has superfluities that cannot and 
do not tind their way to other parts of the world needin 
the same. America, Egypt, the Danubian provinces sen 
us the corn of which they produce a teeming abundance; 
Spain, Portugal, France, Germany, Hungary, and the 
Grecian Archipelago, contribute good store of wine; the 
early fruits and vegetables of the European continent 
— to Covent Garden market, powerfully attracted 

y British gold, All this is very satisfactory, very sugges- 
tive of grateful feelings. There is just one case, however, 
one important problem in commissariat philosophy, which 
ships and commerce and the attractive force of gold have 
not yet solved, because of its peculiar difficulties—the pro- 
blem of supplying British human stomachs with animal 
food from those parts of the world where the flesh of oxen 
and of sheep is almost devoid of value—where it is con- 
sidered as little better than food for vultures and wild 
beasts, or manure for the native soil. In making these 
remarks we leave out of all account the supply of live 
cattle from any part of the European continent. This, 
under the very best of circumstances, must be so limited 
and so oppressed by conditions of expense, that it can 
never be expected to effect for British millions in respect 
of animal food what free trade in corn has effected in 
respect of bread. Moreover, the live cattle trade is one 
of such cruelty that no one acquainted with the details of 
its organisation and practice would wish to regard it as 
the best proximate solution of the cheap animal food pro- 
blem, that science, capital and chemical resources have 
in store. In any case it would be impossible to transport 
freights of live cattle and sheep from the Pampas of South 
America, or the grasslands of Australia and New Zealand, 
to British ports. Whatever contribution of animal food 
we may have from these parts must be in the shape of 
meat, not cattle; and the time-old expedient of meat pre- 
servation is one that we think may be disposed of as not 
coming within the limits of the problem. Even if the 
British millions would acquiesce in the general and well- 
nigh exclusive use of salted provisions, sanitary considera- 
tions would cause our political dietarians to throw ob- 
stacles in the way. Salting, then, put aside, what other 
known methods are there of bringing the animal food 
superfluities of Australia and South America home to the 
doors of the British nation? There are only two known 
to us as at all worthy of regard: these being Liebig’s 
extract of meat, and canister-preserved provisions, As to 
the first, it is excellent so far as it goes—excellent as a 
chemical product, by means of which anybody having it 
can make beef tea rather better than ordinarily made beef 
tea at rather more than the ordinary cost of the same. 
Now the British millions could not exist on beef tea alone, 
even were the meat extract to be purchased at the rate of 
apenny a pound. Canister-preserved animal food comes 
nearer to what we want; but although pleasant enough 
for a change, the continuous use of these canister provi- 
sions, however cheap, would be impracticable—impracti- 
cable at least to the English millions. It isa necessity 
inherent to the process of canister preparation—which we 
may possibly describe in a future article—that the meat 
must be overcooked. Putrescence is the alternative, as 
more than one Australian canister meat er has dis- 
covered to his cost before now. A short time ago there 
was—there still may be—a consignment of Australian 
meat canisters to be seen at the India Docks, and 
wholly ruined. Except for the manure market, it would 
be hard to suggest a probable use, honest or dishonest, for 
this unfortunate consignment. The contents of those tin 
cylinders would not work up into the commonest saveloy 
were the experiment tried; we even doubt whether the 
eould be transmuted by any mystery of pit-rotting an 
flavouring into a marketable specimen of that real mush- 
room ketchup which smock-frocked rustics hawk about as 
made “ by my mother, guv’nor.” Canister-preserved meats, 
we say, must be overdone—taste aud digestion regarded— 
or Beng son ad boy wee of preservation. 

t, then, remains we look upon the problem of 

ering tia aliens the benefit of ‘Australian & 
t meat as hopeless? Assuredly not, That is far our 
meaning. Our faith is much too strong in the harmonies 





of nature—easily brought into evidence when we learn to 


close the proper stops and touch the chords—for the 
encouragement of any such gloomy idea. We believe that 
the superabundant meat of Australia and South America 
will be made popularly and cheaply available here at home 
some day, but how or when, not having the gift of divina- 
tion, we are unable to predict. Mr. Julius Jeffreys, who 
gave audience last Saturday to many gentlemen connected 
with the Australian trade, is confident he will solve the 

roblem by freezing. He has adopted his notion from the 
Denten frozen meat market, and he need not be at the 
trouble of adducing evidence to prove that animal fibre 
whilst frozen is wholly shielded against putrefaction. We 
do not know whether the case cuare to him, but its 
statement would have been interesting, proving far more 
than he needed to prove, that towards the latter end of 
the last century an ice-preserved specimen of the long 
extinct, and—in ordinary phrasing—antediluvian mam- 
moth, was reclaimed from the frozen walls of its crystal 
sepulchre, its flesh so wholly preserved that the Siberian 
dogs ate it. As to the preservative effect of freezing, 
there can be no doubt whatever; and in Russia, where 
markets for the sale of frozen meats and fish are national 
institutions, the climate does the freezing without care or 
cost. Mr. Jeffreys’ suggestion involves a means of freezing 
his meat artificially in a climate where the elements will 
not assist him, and keeping them frozen in the hold of a 
ship throughout a long sea passage from the Antipodes. 
The means of freezing artifically are numerous, as we need 
hardly state. They are mostly dependent on application 
of the function of latent heat, and immediately resolve 
themselves into a means of establishing rapid evaporation. 
Mr. Jeffreys prefers ether as his evaporative agent, and 
we are not bold erough to assert that his preference is 
unfounded. Our impression, however, certainly was that 
the most powerful, the most successful freezing engines 
hitherto known and used were those constructed on the 
principle of utilising the cold developed when gaseous 
ammonia escapes from its watery solution. For the sake 
of argument we will assume Mr. Jeffreys to have solved 
his problem, as we hope it may be solved, but then two | 
defects will have to be borne in mind and discounted. 
Animal food that has been frozen and thawed is percep- 
tibly deteriorated from what it originally was, themuscular 
fibres split and lacerated. Once thawed the process of 
decomposition sets in with much increased rapidity. It 
could not be hung for half a day in an open summer 
market place. It would, we apprehend, have to be kept 
stored in an ice cellar, disposed of on the spot, and without 
delay cooked and consumed. 
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PUBLIC WORKS IN THE EAST, 


Tue chief difficulty in the way of the English conces- 
sionnaires proceeding with the Alexandria Docks, already 
referred to our columns, has been the financial basis of 
revenue. Such is the complication created by the pre- 
tensions of the European consuls and their protected sub- 
jects that doubts have been thrown on the power of the 
Government to raise dock dues in its own docks, the same 
difficulty which bas embarrassed the Danube and Black 
Sea Railway as to the Kustenjeh harbour dues. It is 
now said the impediments at Alexandria ure in the way 
of removal, and that the foreign merchants will consent to 
pay dues for the benefit of having docks. 

Great obscurity prevails as to the arrangements in pro- 
gress by the Ottoman Government for the railway loan. 
Thisis partly owing to thecircumstance that the combinations 
and operations are asyet contingent and speculative. Sofaras 
we can make out, the case is this :— The nucleus of a 
large financial combination has been formed at Paris, 
which includes several houses connected with the London 
money market — Messrs. Rothschild, Messrs. Thomson, 
Bonar, and Co., Messrs. Bischoffsheim, Messrs. Oppenheim, 
Messrs. Devaux and Co., and a party at Vienna and Pesth, 
financial and political, represented just now by Baron Hirsch. 
The combination have demanded certain conditions, to 
which Daoud Pasha, the Minister of Public Works, has 
acceded, but which are dependent on the assent of the 
Sublime Porte, and a variation in which may lead to 
further negotiations. In any case, it is understood Daoud 
Pasha will return to Western Europe. It is a noticeable 
feature that, though the operations are mainly to be 
earried out by English interests and English money, Lon- 
don has been abandoned as the seat of direction, and Paris 
preferred; so that our share in the work and profitable 
results will be much diminished, a sign that something is 
wrong in our financial organisation here. The Govern- 
ment want to provide for general railway works in Turkey 
by means of a general public works loan, but the matter 
chiefly in hand is the European or Roumelian railway 
system. The loan Daoud Pasha sought to carry out was 
for £32,000,000, or 800,000,000f.; but the effective com- 
mencement, if successful, will be much less, It is stil] 
supposed the connection with the Austrian railway will be 
carried, not through Belgrade and Servia, but through 
Bosnia from Brod, in Austria, through Bosna-Serai or 
Serajewo to Nish or Nissa, and so by Adrianople to Con- 
stantinople. Thisportion is reputed to be assigned to Messrs. 
Rothschild, and overtures are said to have been made to 
Messrs. Brassey for the construction of a part, but for the 
reasons already given no exact information is available. 
The cross line from Rustchuk to Salonika is assigned to 
Messrs, Talabot, Mesers. Thomson, Bonar, and Co., and 
Messrs. Bischoffsheim, represented by Baron Hirsch. The 

rtion of Messrs. Bonar, and Co. is stated to 

the Varna and Rustchuk Railway, which they have 
made an arrangement to put in at a certain price for the 
shares and debentures. 

The time in which the works are to be completed is 
five years, and no portion of the new stock is to be issued 
until 160 miles of the main line have been completed. At 
this rate they could put no new stock in the market for 
two or three years, but we believe the working is this :— 
the concessionnaires will issue their own bonds in the nature 





of Lloyd's bonds, as Roumelian Railway stock, for making 
the works, and then, on the completion of the 160 miles, 
Sil secclts sallie ale cock 


Grave opposition to the whole 


pm is expected from 
i of the ministers in the council on the ground of the 
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financial sacrifices and lock-up of revenues im 
on the Porte. As to Asiatic railways the information is 
less definite; but if the Government can obtain funds 
they purpose to make advances to the Smyrna and Cassaba 
Railway Compavy for the continuation to Ala Shehr, 
which is about the safest investment they can make. 

A new arrangement has been made as to the Sm Quay 
Company. The Levantine concessionnaires, who have spent 
£32,000 and got very little for it, transfer all their rights 
to Messrs. Dussaud, the French contractors, receiving in 
return £16,000, or 400,000f. in shares, and losing thereby 
50 per cent. The contractors hope to make new combina- 
tions. 

Building on a small scale is going on all along the Otto- 
man, Smyrna, and Aiden Railway. 





OUR FORTIFICATIONS. 

THE report of the committee appointed to inquire into the 
construction, condition, and cost of fortifications has just been 
made public. It is a very exhaustive and apparently impartially 
written document, containing much interesting matter. It has 
been published, however, without the minutes of evidence, which 
in all probability will be still more interesting than the full 
report, especially as many of the works have been carried out by 
civil engineers under circumstances of great difficulty. These 
minutes, we are told, will follow the report in a very short time. 
For this among other reasons we shall postpone a complete notice 
of the volume for a short time. 


THE OASTLER MONUMENT. 

Tue factory operatives of the North have borne noble testi- 
mony to the labours of Richard Gastler m the monument the 
have erected to him, and in the numbers and enthusiasm wi 
which they celebrated its inauguration at Bradford last week. 
It was not possible that the man to whose self-sacrificing labours 
factory workers owe their present position of comparative comfort 
should be forgotten, or that his work should be denied some 
lasting memento. The men who erewhile exhibited the noblest 
example of trying endurance have now shown how warm is their 
gratitude, and how ineffaceable are the impressions kindness 
makes upon them. In the vast crowd of celebrants at Bradford 
there were not a few who toiled in early childhood in the prac- 
cal slavery from which Oastler was their deliverer, and who still 
must have keen remembrances of those long and weary 
hours of work rendered still more dreadful by the iron-handed 
tyranny which enforced and embittered the labour. In those 
terrible days little children were scared from their beds at 
unearthly hours by the fear of being too late at the factory door, 
to slink away and sleep on doorsteps till five o’clock arrived. The 
more fortunate depended on the professional call of the 
“ knockers-up,” a class created by the too frequent triumph of 
weariness over punctuality. Strangely in contrast with those 
days are the bands of “ half-timers,” of vigorous youths, or of 
staid, superior workmen who now leave the factory with perfect 
punctuality after an average day of ten hours’ labour. The 
contrast is heightened by the elaborate arrangements securing 
the workmen’scomfortand well-being—the “half-time schools with 
their “certificated teachers,” the doctor to certify the ages of 
candidates for admission, and the vigilant factory inspector 
imminent at all times to secure the enforcement of all legal 
regulations. This wonderful contrast is the living entity 
emblematised by the Bradford monument, and illustrated by the 
happy crowds celebrating its inauguration. 

The collateral advantages of the Ten Hours’ Bill are perhaps 
wider and more important even than the direct outcome. 
The principles of the limitation of the hours of labour and of 
Government inspection of workshops are rapidly spreading 
everywhere that collective labour is found, and have already 
reached agricultural labour, which now, as ever, lags in the very 
last rank of our social organisation. It is clear these principles 
are destined to an influence coextensive with the field of com- 
bined labour, that they bear in their train all that is humanising 
and refining, and that they are destined to divest labour of all its 
objectionable concomitants, whilst developing its higher and 
more advanced capabilities. We have much in fruition and still 
more in prospect from the labours of Richard Oastler, and we 
warmly join in the sentiment of honour to his memory. 








CONVERSAZIONE OF THE INSTITUTION OF CIVIL ENGINEERS.— Mr. 
Charles Hutton Grevory, the president of the Institution of Civil 
Engineers, has issued invitations to a conversazione to be held at 
the house of the Institution in Great George-street, Westminster, 
on Tuesday, the 25th May. During the session just terminated 
there have been elected one hon member (H.1I.M. NapoleonIIL, 
Emperor of the French) 30 coondbonn, and 82 associates, while 
31 students have been admitted by the Council. The numbers of 
the several classes now on the register of the Institution are 17, 
honorary members, 664 members, 934 associates, and 143 students, 
making a total of all classes of 1758. 

CIVIL AND MECHANICAL ENGINEER’S Socrety.—At an ordinary 
meeting of the above Society, held at the Whittington Club, the 
—— in the chair, a paper upon ‘‘ Water Supply to Towns and 

illages ” was read by George W. Usill, followed by a discussion, 
Before adjourning the meeting the president gave notice, 
that sary be! unavoidable circumstances the visit of the Society to 
the West India Dock Extension Works is postponed until further 
notice ; also that at the next ting of the Soci ty @ paper would 
be read upon “ Building Stone used in the Metropolis,” by Mr. 
A. F. Pain, June 2nd, followed by a paper on the 9th June by Mr. 
F. H. Roberts, “On Steam and other Power Hammers.” 

A REMARKABLE VERDICT.—The following facts are worth putting 
on record :—On Wednesday week the boiler of a 7-horse engine 
blew up. No one was killed di by the explosion, but a load 
of straw was set on fire and a woman burned to death. No evi- 
dence of a technical character was given as to the cause of the ex- 
plosion. The coroner stated “that he did not see it would be any 
use to adjourn the inquest for the evidence of Mr. Maw , the 
owner, or the man Blane, who had the lar charge of the boiler 
and was at present unwell. The d 's death was not imme- 
diately attributable to the explosion, and therefore there was no 
need of their inquiring further as to the state of the boiler. It 
was a matter of congratulation to the neighbourhood in — 
and the whole country generally that more lives had not lost. 
With respect to the death of the they would perhaps be 
satisfied it was not from the bursting of boiler, but owing to 
the straw having teken fire, and the deceased with others attempt- 
ing to get the cart away, it fell over on to her accidentally. Taking 

the circumstances into account, he thought they might say 
confidently the death of the deceased was a matter of accident. 
With respect to the boiler, in his opinion it had been down too 
long. The bulk of the boiler, for an old boiler, seemed good, but 
the end which was blown out appeared weak. In all probability 
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INSTITUTION OF CIVIL ENGINBERS. 
May 11th, 1869, : 
Oxnanes Hurroyx Gaecory, Esq., President, in the Chair. 
President stated that the week he had visited 
Paris accompanied by Mears Biker, Olean, Oubitt, Hemans, 
pb Maree ike tatcation of ‘Civil Mag tnd ag 
D 
received the deputation most graciously, aud requested 
that his sinoore thanks might be conveyed to the members of the 
Institution for the honour conferred upon him, and expressed his 
—- at being elected a member of such a body. The cor- 
ty which marked the official recep’ and the special and 
even friendly hospitality which followed it, showed that their 
illustrious honorary member warmly appreciated the compliment 
which had been paid to his scientific attainments and to his 
enlightened encouragement of public works, and that he desired, 
through the deputation, as representatives of the Institution, to 
do honour to the engineers of this country. 

The first paper read was “A Description of the Low Water 
Basin at Birkenhead,” by Mr. J. Ellacott, M. Inst. C.E. 

In this communication a description was given of the plans 
sanctioned by Parliament in 1844 and in 1853 for the construction 
of the low water basin, which was intended chiefly as deep 
water access, and as a resort and refuge for shipping in the Mersey 
at all states of the tide. The site fixed on for the basin was at the 
mouth of Wallasey Pool, on the Cheshire side of the river, nearly 
midway between the ferry landing-places of Woodside and Sea- 
corube; and the depth to which it was to be excavated was 20ft. 
Yin. below the old dock sill, the datum level of the port, or 
12ft. lin, below low water ordinary spring tides, thereby affording 
accommodation for vessels of moderate draught at all times. It 
was pro. to maintain the basin at its proper depth by the fre- 
quent disc e through sluices of water from a large dock or 
reservoir called the t float, having an area of 150 acres imme- 
diately behind. ro was then made to the mode of construct- 
ing the sluices, to the views that were expressed with regard to 
their action, and to the effect that it was anticipated would be 
produced by the scour through the basin. 

In 1858 the Birkenhead Dock Estate became the property of the 
Mersey Docks and Harbour Board, and by that body under the 
powers of an Act of Parliament, obtained in the same yor Se 
dock works at Birkenhead, including the low water basin, had since 
been completed. The basin as constructed was 1750ft. in length, 
300ft. in width at the mouth, and 400ft. wide at the extreme end. 
The area was fourteen acres, and the depth 12ft. 4in. below low 


cl 


water ordinary spring tides. In a recess on the southern side was | 


a landing stage, 1000ft. long, with two bridges leading to the quay. 
A lock passage 50ft. in width formed the water link for vessels 
between the basin and the great float. By the provisions of the 
Act the depth of the basin was to be maintained by sluices of not 
less than Soot sectional area, communicating with and drawing 
water from the great float. The dam within which the sluices and 
lock entrance at the head of the basin were built occupied to a 
large extent the site of the old channel of Wallasey Pool, consist- 
ing of soft and spongy deposit, and the ground had therefore to be 
piled over nearly the whole of the area, amounting to about three 
acres. A description of the piling was then given, as well as of 
the means adopted to cut off any sub-communication between the 
great float and the low water basin. 

The sluicing arrangements consisted of two chambers or passages, 
each 30ft, wide, furnished with gates, the chambers terminating in 
@ system of sluices, ten in number, on each side of the lock 
entrance. On the outside of the sluices, and within the basin, a 
stone apron, 80ft. in width, was laid. The leading channel of each 
sluice was 8ft. in height by 5ft. 2in. in width, giving a sectional 
area of 41ft, 4in. for each sluice, or a total area for the twenty 
sluices of 826ft. 8in. The sluicing orifices were constructed so as 
to cause the water to flow from them as nearly in the form of a 
continuous sheet as a due regard for the stability of the structure 
would permit, The paddles in the sluices were of greenheart 
timber, and hydraulic power was applied for the purpose of raising 
and lowering them. In addition to these sluices two large culverts, 
each 7ft. high by 6ft. wide, were constructed within the walls on 
the north and south sides of the basin. These culverts terminated 
at the pier-heads in a group of small outlets, and were intended to 
remove any deposit that might lodge about the wings of the 
entrance to the basin. 

Reference was then made to the several accidents that had 
occurred prior to the commencement of and during the sluicing 
operations, including the bursting-in of the temporary dam at the 
mouth of the basin, and the carrying away of the gates of the 30ft. 
chambers. The first sluicing trial was at low water of the morning 
tide on the 20th January, 1864, and the last on the 15th November 
of the same year. The appearance of the basin while the sluices 
were in operation was next described. The condition of the water 
on first leaving the sluices was that of a rushing torrent of white 
foam. Commencing on one side of the basin, the lines of direction 
of the current tended, with a boiling, tumbling motion, towards 
the opposite side from whence they set out. In their course 
towards the river the tendency was to oscillate from side to side, 
forming for the most part a series of long curved lines, While the 
main current, increasing in breadth as it approached the river, 
would be running in a series of bends at the rate of eight miles 
and upwards an hour, the intervening portions would be moving 
slowly and irregularly in various directions. Sometimes, at the 
close of the operations, the current would gradually reverse itself, 
and finally set into the basin for a short distance at an estimated 
rate varying from half a knot to two knots an hour. Very soon 
after the sluicing had d the colour of the water would be 
seen to change; a dark brown cloud would rise, and, moving slowly 
with the rolling mass, would gradually extend itself to the mouth 
of the basin, and out into the river. It was also observed that, 
at a distance of about 150ft. from the head of the basin, a cross 
mound of water would rise from 12in. to 18in. higher than the 
natural level, and would fall off with a long slope on the opposite 
side, caused apparently by the impetus of the outflowing water 
driving on, and heaping up the still water with which it had come 
into sudden contact, The disturbance of the water was very 
great, and nothing afloat could live in the basin while the sluices 
were in o) tion. On the second occasion of running the sluices, 
the es on the north side had to be promptly closed, on 
account of the breaking away from her moorings of a wrecked 
vessel of 1400 tons, which had been allowed to enter and take the 
ground in the basin. 

From sections taken across the basin after every set of trials, it 
was soon discovered that a portion of the bottom, immediately 
beyond the stone apron, was being gradually washed out, and by 
the 22nd August a hole 6ft. in depth had thus been formed. All 
attempts to fill up and reduce this hole, by discharging rubble 
stone into it, were ineffectual; and after the last trial of the sluices 
it was found that the sheet piling in front of the hole was bare on 
the face toa depth of 4ft., sloping down suddenly to a depth of 
9ft. ley ad yd ished boston of the paste. The piling had also 
parted from the masonry of the apron, leaving a space between the 
stonework and the pile bonds of teen 3in. to Yin, os 

On the 23rd November the water was pumped out of the north 
chamber, and an examination showed that the masonry therein 
had sustained considerable damage. The side walls and upper 

rtions of the interior were uninjured, but a large quantity of. the 

joor immediately at the back of the sluices had been torn up, and 
the concrete and pile-heads laid bare in several places. A subse- 

uent examination of the channel leading to the south sluices 
showed that similar damage, though not to the same extent, had 
taken place in the floor of that chamber. 

It was stated that in the interval between the breaking in of the 
temporary dam and the commencement of sluicing a deposit had 
accumulated over the bottom of the basin averaging 32in, in thiok- 
ness, and records were quoted showing the result of the sluicing 
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that from the time of the breaking-in of the dam to the 
commencement of the sluicing there was an interval of thirty-one 
weeks, and during that period the accumulation of ge was 
32in. in depth, representing a total quantity of 59,200 cubic yards, 
Deducting from quantity 20,000 cubic yards, which was esti- 
mated to have been carried in with the wreck of the dam, there 
remained a total accumulation of 39,200 cubic yards for the thirty- 
one weeks, or an average deposit of 1264 cubic yards per week. 
There was reason to believe that the actual deposit was somewhat 
greater than this; but assuming it to have been no more, then the 
total deposit due to the tides for the forty-three weeks would be 
54,300 eubic yards, which, added to the er deposit, would 
amount in the whole to a total quantity of 106,100 cubic yards. 

The em Nd times or days on —- oe sluices were aoe mee 
fifty-six, and the aggregate duration of the operations, including 
the time occupied in opening and closing the paddles, was 223 hours. 
The —_ body of water run out of the great float at one time 
reduced it in depth 5ft. 3in., while the total quantity run off 
during the ten months was, as — = could be ascertained, 
upwards of 8,000,000,000 ns, me difficulty was expe- 
rienced in arriving at the quantity of water run off, owing chiefly 
to the long oscillating wave that came into play immediately the 
sluices were closed. The extreme length of the float was nearly 
two miles, and when once the flow from it commenced, a current 
was established throughout the whole of its length. The sudden 
check in the flow by the closing of the paddles caused a rise in 
the water against the wall of the float nearest the sluices of 12in. 
or 15in. above the previous level, producing the wave which after- 
wards began to roll back to the farther end of the float, to return 
and roll back again and again, with lessening volume for upwards 
of an hour until entirely spent. a 

The form was then given in which the record of the sluicing 
operations for one month was registered, and for this example the 
calculated velocity through the sluices for the highest and lowest 
mean heads of water was stated. It soon became evident during 
these operations ‘that the running of the water was attended not 
only with much inconvenience and hindrance to business, but that 
a considerable amount of danger was also incurred. The rapid 
lowering of the water in the great float was highly objectionable. 
The basin had to be cleared of vessels when the sluices were to 
run, and delay arose at times on this account. The injury to the 
chambers showed the dangerous nature of the operations, for it 
indicated a tendency to destroy the foundations, and by forming 
a sub-communication between the great float and the low water 
basin to lead to the ultimate destruction of a great portion of 
the works, 

But notwithstanding the numerous drawbacks connected with 
the system, it was apparent that the sluicing was capable of main- 
taining the low-water basin at its proper depth. It was proved 
to be capable of doing more than that, for at the time the opera- 
tions commenced a deposit of 32in. in thickness had accumulated, 
and at the end ot ten months, when the scour had operated with 
more or less regularity through fifteen sets of spring tides, the 
deposit had been reduced to l4in., leading to the conclusion that, 
when the primary level had been once reached, a less amount of 
scouring power would have sufficed to maintain the required 
depth. 

It was, therefore, not on the ground of inability to maintain it 
at its proper depth that the closing of the low-water basin and its 
conversion into a wet dock was determined on. The principal 
reasons for adopting this course might be gathered from what had 
been already stated, and it was not until after much consideration 
by the Mersey board, and long negociations with railway companies 
and other public bodies interested in the welfare of Birkenhead, 
that the authority of Parliament for the abandonment of this 
great work was sought and obtained. 

After quoting the Act of 1866, authorising the shutting up of 
the low-water basin and its conversion into a wet dock, the author 
remarked that no specific time was mentioned for carrying out the 
work; meanwhile the basin was gradually silting up, as soyndings 
taken since the close of the sluicing operations, the last being in 
November, 1867, gave an average depth over the basin of 2ft. din. 
below low-water ordinary spring tides, The average of all depths 
in November, 1864, when the sluicing operations terminated, was 
12ft., and these latest soundings showed that in three years the 
deposit had increased 9ft. 8in., or at the rate of nearly 39in. per 
annum, being an average accumulation of about three-quarters of 
an inch, or 1387 cubic yards per week. 

The total capital expenditure on the low-water basin, including 
the sluicing appliances, the 50ft. lock, and the landing-stage, was 
£470,252. The estimate for inclosing the basin and forming it into 
a wet dock was £122,000. 

The paper concluded with some particulars as to the prevailing 
winds at Liverpool, and as to soundings taken at different times in 
the river Mersey between Liverpool and Birkenhead. 

The discussion, which was commenced, was adjourned to the 
first meeting of the Institution after the recess, 








The second paper, which was necessarily read in abstract from 
the nature of the subject, was ‘‘On the present state of Know- 
ledge of the Strength and Resistance of Materials,” by M. Jules 
Gaudard, civil engineer, Lausanne. 

The author stated in his introductory remarks that the theory 
of the strength and resistance of materials was closely connected 
with that of molecular mechanics; but being a branch of that 
science altogether of practical > it required only to 
borrow from scientific theories the principles on which to base 
rules of construction, simple enough to be of general application, 
and yet sufficiently exact to be used with confidence. The formule 
of strength brought into view, on the one hand, the destructive 
action of external forces, and, on the other hand, the resisting 
power of the molecules of the material, External forces were of 
two kinds—one kind comprised elements directly given, such, for 
example, as weights; the other kind consisted of reactions—func- 
tions of given forces. In certain cases these reactions might 
easily be found by the science of statics alone—as, for example, in 
the case of a beam placed on two supports; in other cases they 
would depend on the changes of form of the solid. It was this, 
for example, which caused the difficulty of calculation in arches 
and in continuous beams of several spans. Or, lastly, it might 
happen that the body in question might not be in a state of 
equilibrium, but that its particles might oscillate under variable 
dynamic influences, or forces of inertia, This was the case of con- 
cussions, vibrations, &c. These various external forces being 
determined, it would easily be seen if they tended to cause certain 
parts of the solid to elongate, or to shorten, or to shear, or to turn 
round certain axes. These various effects—extension, compres- 
sion, sliding, torsion, flexure—might further manifest themselves 
oc omng or might combine with each other. Under the action 
of these forces the body would ily be changed in form, for 
solids perfectly rigid were only pure abstractions, The study of 
these nage of form constituted the object of the theory of 
elasticity. e study of strength, or resis had to do with 

the solid, according to its constitution, 





the power which 


possessed to maintain, if not its form, at least the cohesion of its 


The author then proceeded to consider the forces of various 
kinds to which ae were ry such as a com- 
pression, sliding, flexure, torsion, an earing; erence 
to all these he gave the results and formule of the most modern 
investigations, expressing them at such length as to make them 
in’ ‘but with sufficient conciseness to bring them within 
reasonable limits of space. : 

In conclusion, it was remarked that the theory of the strength 
and resistance of materials touched obscure probl relating to 
the physical constitution of bodies, and yet its practical character 
obliged it to be simple. Another motive, also, justified the depar- 
ture from rigorous ezactness—that was, the ity of the 
material facts; if it was good, in effect, to associate mathemutical 
science with physical phenomena, it was incontestable that these 
two elements, one always logical, the other frequently capricious, 
were often separated from each other. 

In spite, however, of these imperfections, the theory of the 
strength and resistance of materials in its present state constituted 
an elegant and useful doctrine which ought to be better known by 
the majority of constructing again, so much did it tend to im- 
press boldness and elegance on designs of all kinds. In any case, 
the theory, imperfect though it might be, had the great advantage 
of generalising facts. Empiricism, if left to itself, would encumber 
the science of construction with a mass of rules, without reason or 
connection, well calculated to repel and mystify practical men. 

It was stated that M. Gaudard’s paper would.within a short 
period be printed in extenso, and would be distributed among such 
members of the Institution as might be interested in the subject, 
with a view to its discussion early next session. 

At the last monthly ballot of the session the following candi- 
dates were balloted for and declared “to be duly elected associates, 
viz., Messrs. J, H. oa E. B. Carroll, J. Farrar, F. Garrett, 
H. N. Garrett, J. Howard, M.P., H. E. Jones, T. Miller, F, Peck, 
H. M. Simons, and J, Williams. 








ENGINEERING ON THE CONTINENT. 
(From our Correspondent). 

THE Terrenoire Ironworks have now four Martin furnaces in 
operation. Ere now this process has been carried on, introducing 
scraps of Bessemer steel into cast iron. It is necessary, of course, 
that this cast iron be entirely free from phosphorus. Some trials 
have been made in the use of worn out rails instead of Bessemer 
steel, but that has been a complete failure. The rails were ex- 
ceedingly brittle, and the railway companies have forbidden the 
mixture of old iron rails with the Bessemer steel used in the 
Martin process, This difficulty might be avoided with good iron 
obtained from a cast iron free from phosphorus, but the price of 
the steel would be greatly increased. This process will be very 
useful to the makers of Bessemer steel, enabling them to get rid of 
their scrap. 

A new extension of the Chemin de fer de Ceinture at Paris has 
been recently opened to traffic. It completes the circle of that 
line around the town. This branch, one mile only long, has some 
very important works. A new large boulevard, 135ft. broad, runs 
parallel to the line. This road and the railway cross under the 
main lines and the goods yard of the Western Railway. The 
bridge over the road is a very nice specimen of ironwork. It is 
330ft. wide. It is divided into three spans by two lines of twenty- 
three cast iron columns, distant 75ft. These columns, 2ft. diameter 
and I7ft. high, are distant 15ft., and are strongly fastened by four 
vertical bolts to a concrete basement. Above these columns is an 
apparatus which admits the expansion of the girders without any 
horizontal strain on the columns; but the bridge being very broad, 
it was necessary to provide for the expansion across the bridge as 
well as parallel to the girders. There are, indeed, two sets of 
rollers for the expansion ; the first one is parallel to the road, and 
bears a plate of Bessemer steel lin. thick. Over this plate there 
is another set of rollers perpendicular to the road and parallel to 
the girders. This system is excellent, but it was required as wellover 
the masonry abutments as over the columns. Yet there are only 
some cast iron plates without rollers between the girders and the 
stone. This is a mistake which may cause trouble. The expan- 
sion of the cross girders will bend the main girders, especially at 
the southern side, where the cross girders will more easily 
heated by the sun. The main girders, 15ft. distant and 5ft. bigh, 
are of the box lattice type, of a very strong pattern. They are 
connected at the top by cross girders 5ft. apart, and carrying jack 
arches lined with concrete and with bitumen. This lining of 
bitumen is a watertight surface, and bears the ballast of the rail- 
way, which is 2ft. thick. The drainage of the ballast is effected 
by lead pipes, which pour the water into the columns or into special 
cast iron pipes near the abutments. Such a system of bridge is 
expensive, as having a large amount of dead weight; but it was 
necessary to keep the lines of rails above the bridge without any 
connection with the ironwork, so as to admit any further altera- 
tions of these lines for the extension of the goods yard. Such is 
the bridge above the road. The railway bridge is on the same 
system, but has only 24ft. span, without columns. It is adjoining 
the road bridge, and has precisely the same width of 330ft. These 
are the weights of the two bridges:—Road bridge—Wrought 
iron, 1391 tons; cast iron, 316 tons; lead, 16 tons. Railway bridge 
—Wrought iron, 233 tons; cast iron, 8 tons; lead, 3 tons. The 
ironwork of these bridges has been manufactured hy MM. Cail and 
Co., of Paris, at the price of £23 per ton for the wrought iron, 
of £34 per ton for the lead, and of £11 per ton for the cast iron, 
But it had to be erected without any stoppage of the heavy traffic 
of the lines of the Western Railway. 








Sout KENSINGTON MuseumM.—Visitors during the past week 
euding 15th May, 1869, on Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., museum, 11,957; Meyrick and other 
Galleries, 2061; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 6 p.m., museum, 2624; Meyrick and other 
Galleries, 205; total, 16,857. Average of corresponding week in 
former years, 11,206, Total from the opening of the museum, 
8,424,336. 

STATUE OF THE QUEEN FOR MONTREAL.—This colossal statue, to 
which we recently referred as being in course of moulding, was 
cast on the 16th ult. at the foundry of Messrs. Holbrook and Co., 
Chelsea, The figure, which is 10ft. in height, was designed by 
Mr. Marshall Wood, the sculptor, and is an admirable representa- 
tion of her Majesty, who stands in an erect and commanding posi- 
tion. The figure is crowned and clothed in a classic manner, a 
wreath of oak leaves and acorns being held in one hand. The 
statue has been cast in Florentine bronze metal, which consists of 
forty-five parts copper, fifty parts fine yellow brass, four parts tin, 
and one part antimony. This mixture produces a yellow metal 
having a rosy tint, and which is capable of taking a brilliant 
polish, As this metal contains a greater proportion of alloy than 
the ordinary statue bronze, it is more susceptible of oxidation, 
Hence it would not prove suitable for the atmosphere of London, 
which is to be regretted, seeing the effective appearance it pre- 
sents. The climate of Montreal, for which place the statue is 
intended, is, however, such as will allow the statue to retain the 
purity and delicacy of its colour. The statue contains about two 
tons of metal, although three tons were used in the casting in 
order to form a head to act as a weight and increase the density of 
the material and force it into the smaller crevices of the mould. 
One part of the mould gave some trouble, and that was the wreath, 
whieh from its intricate foliage entailed considerable complication. 
Skill and perseverance, however, overcame all difficulties, and 
enabled the statue to be run in one piece—a point of great im- 
vortance in this class of casting. On our recent visit to Mr. Hol- 

k's works, we found the statue proceeding towards completion 
under the hands of the chisellers, who are superintended by Mr. 
Wood himself. Whilst congratulating the artist on his design, 








wo must also give the founder credit for its successful execution, 
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THE SCHINZ BLAST FURNACE 
No. IT. 

Accorpina to Wepfer’s experiments, a lining or mantle of 
coals is formed somewhere about the boshes during the descent 
of the charges, commencing at the hearth. This lining in time 
forms a certain resting-place through which the movable materials 
will find their way to the hearth. During their descent, in con- 
sequence of the enlarging of the furnace, they will assume a 
convex surface, which lower down passes into the straight line, 
and at last becomes concave. Although slightly, yet the tendency 
of the ores to push the lighter cokes to the edge is easily per- 
ceived. According to Wepfer’s studies, in the instance of the 
Kénigsbron furnace, the velocity of the descent decreases from 
the crater to the boshes, from whence it increases again, and in 
the hearth assumes almost the same which it had seven or eight 
feet below the burden. Near the sides the results are different; 
the velocity decreases to a depth from eight to nine feet also, 
but slower than in the middle, whereby the convex curves are 
produced. From thence the descent is quicker at the sides 
than in the middle, which 
must necessarily change the 
convex curve into a straight 
line, and after that give to the 


masses a conical or funnel-like = ‘ 
shape. The volume of the Y 
burdens continually decreases Y xr 


during the descent, which may 
be explained first by the 
settling of the materials on 
account of the pressure of the 
smelting pile above it; and, 
secondly, from the using up 
of the coal either for reduction 
or for the carbonising of the 
iron. The displacement of the 
ores might be explained by 
the difference in the specific 
gravities of the same, and of 
the coals, and, moreover. by 
the opportunities offered to 
the smaller pieces of the ore 
for finding their way through 
the spaces left between the 
larger coals. In every appa- 
ratus for combustion the fuel 
forms a more or less consider- 
able resistance to the currents 
of air and gases. An exact 
measurement of this resistance 
is impracticable on account of 
the inequality of the size of 
the pieces. The resistance 
which the blast finds consists, 
first, in the friction on the 
walls of the channels through 
which it is forced; secondly, 
in the change of the direction 
of the current of the gases 
round the various pieces; and, 
lastly, in the expansion and contraction of the same while pass- 
ing from smaller to larger, and from larger to smaller channels. 
In order to move a gas a certain power is required. This power 
is either gained by a pressure from the blast cylinder or by 
aspiration by means of a chimney. The obstacles thrown in the 
way of the blast must very strongly influence the form of blast 
furnaces. There seems but one point on which practical men 
are agreed, viz., that wide furnaces are preferable to small ones 
for the production of afinir iron, while narrow ones produce 
better material for casting purposes, Scheerer attempts to 
explain this by saying that in the wide furnace the products of 
combustion push upon the ores with less force than in the 
narrow ones, but since the larger section of the furnace brings 
about a larger contact surface of the smelting material, such an 
explanation cannot be considered as valid. It is generally sup- 
posed that the wide furnace especially serves to moderate the 
temperature, and that a moderate temperature is a condition for 
the production of afinir iron. Herr Schinz, however, denies 
this assumption, and endeavours to show that the production of 
afinir iron—that is, crude iron which is poor in carbun—is to 
be ascribed to the incomplete reduction of the ores in the reduc- 
tion zone, and a posterior liberation of iron from the scori# by 
solid carbon. The only true cause why the furnace is more 
appropriate for the production of ofinir iron may be, that the 
scorie containing iron and coal can no more spread about to the 
walls, and must hence descend slower into the hearth, above 
which they must find a larger section, thus giving the solid 
carbon more time for its action on the peroxide of iron. This 
view is substantiated by the fact that the layer of scorie above 
the hearth is always darker just after the slag has been drawn 
off. But this layer becomes lighter the 
longer it remains exposed to the high tem- 
perature in that place. The traditional form 
of furnaces is as in the annexed figure, 
where A is the hearth, B the boshes, and C 
the internal cavity of the furnace. The 
angle # is the angle of the boshes. 

Several metallurgists ascribe to the latter 
an important influence. K. A. Weniger 
says that at an angle of 25 deg., 45 deg., 
55 deg., and 65 deg. the consumption of fuel 
is as 14, 14, 2}, 8}. Scheerer does not 
entirely adopt this opinion, although he 
considers it worthy of notice. The smaller 
the angle of the boshes, the quicker is the 
B \ section of the smelting fire e and 
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_y the resistance decreased. Now if i 
---=- according to the generally accepted 
nevertheless erroneous assumption that 
equal manometer pressure at equal section 
of tuyeres gives equal amounts of air, 
has used the same pressure tuyeres with these dif- 
ferent angles, he has of course injected more and more 
air in the unit of time with the d ing angle. But the 
consumption in the unit of time must have increased thereby, 
and consequently also the quantity of charges, which must have 
— a saving of fuel, since at a slow descent the transmitted 
eat is more unfavourable in proportion to the uced crude 
iron. For the heat transmitted through the of a furnace 
we refer to the notable researches by Ebelman. A priori, all 
calculation of transmission is impossible, on account of the 
influence of the current of air caused by the absorption of heat 
the same. Hence the laws of transmission are and 
them, which is, that the trans- 


é 


same as Dulong recognised 
mission becomes larger in proportion to the root of the 
heat of the exterior walls. Our ordinary for the 
production of crude iron, however, require a certain loss of heat 





by transmission, since, otherwise, the inner walls would suffer 
considerably by temperatures of 2700 deg. to 3000 deg. Cent. 
It is otherwise with higher portions of the furnace, where a 
ing together of the heat would but be favourable to the 
reduction Practicall ly, now, the very opposite is done. 
We make the outer walls as thick as possible, the inner ones as 
thin as possible, and expose them to all wind and weather. At 
Ss of the walls of the furnace the expansion 
the surface must be of great influence. For instance, if the 
temperature of the surface in the upper part of the furnace is 
10 deg. higher the air, the ission, according to 
Dulong, per hour and square metre, would be about 57 thermal 
units, the real, perhaps, 570 thermal units; so that in a furnace 
which offers 1 square metre of wall per ton of burden, there 
would be but half as much heat transmitted as in one which had 
the same quantity per 2 square metres of transmission surface. 
Hence Messrs. Gruner and Lan, in their “Etat present de la 
Metallurgie du fer en Angleterre,” Paris, 1862, Demot, are quite 
right in —e the saving of fuel which has been experienced 
of late to the ent in the construction of furnaces. They 
are not wrong alsoin ascribing the deterioration of quality in the 
products to this same change in the construction, and in crediting 
the ironmasters in Staffordshire with the determined will not to 
injure the renown of their productions by adhering to the tradi- 
tional formratherthan charging them with timidity. The saving is 
effected by the diminished transmission of large furnaces, which 
permits the consumption of less carbon for the gain of the same 
temperature. This small amount of carbon, however, must 
correspond to a less amount of carbonic oxide, and hence bring 
about an incomplete reduction of the ores, thus inducing a direct 
reduction by means of solid carbon, which, again, is the cause of 
an increased admixture of silecium in the products. The prac- 
tical lesson from these considerations is, that all means for in- 
crease of temperature in the hearth are to be avoided, while by 
diminution of transmission, by quantity of heat, and by richness 
in reducing gases, the higher parts of the furnace are kept at the 
highest possible temperature, so as to obtain the maximum of 
production without injury to the products themselves. Peclet 
has recently shown that the capability of conducting heat is 
somewhat proportional to the specific gravity of different bodies ; 
that, consequently, the porousness of a body decreases consider- 
ably its conducting capacity. The best means of limiting the 
transmission of a furnace is to bring about the largest possible 
proportion between contents and wall surface. For instance, a 
furnace of one square metre base and three metres height would 
have a contents of three cube metres and a perpendicular sur- 
face of twelve square metres, so that the proportion would be as 
8:12o0r1:4. Another quadratic furnace of two metres width 
and three metres height would have twelve cube metres contents 
and twenty-four square metres wall; hence the proportion of 
17:24, or 1:2. In the latter instance, with equal temperature and 
otherwise equal circumstances, there would be but half as much 
heat transmitted as in the first, and in this instance half of the 
fuel which is used for transmission in the first might be saved. 
Scheerer, in his “Lehrbuch der Metallurgie,” vol. ii, p. 130, 
speaks of two coke furnaces at Neunkirch, whose dimensions he 
gives exactly, and which 
we will explain by the 
annexed figures. . The 
furnace A_ contains 
733°5 cubic feet, while 
its wall surface is 554°85 
square feet, The fur- 
nace B has 1117°03 cubic 
feet contents, and 723°20 
8q) feet of wall sur- 
=— Whence the pro- 
portions for A are as 
1:0°75, and for B as 
1:0°64. The cause of 
the less consumption in 
B is, consequently, not 
the construction of 
these furnaces, but their 
difference in size, and ,J. x% 
the proportions thence 2-3 we 
resulting. The least ¢ 
transmission takes place .} 4 
where bad conductors v. 
are chosen for material _" ” 
and the wall made i 
thick. Without any 
very great expense, the conducting capacity can be diminished 
not only by choice of material, but also by allowing spaces, and 
by the construction of a last layer near the exterior wall, whose 
capacity for radiation is less than that of the material. Bricks 
from one and the same oven, if used as a coating where hot gases 
are active, are so different in their conducting capacities that one 
occasionally meets with specimens too hot for the touch of the 
hand, while others closely around-them are almost cold. 

In the choice of material, therefore, care has to be taken in 
separating the porous from the dense material. The former 
would be utterly useless for an inner coating, but will do well 
more towards the exterior walls. The specific gravity of bricks 
is easily reducible by mixing the clay with pulverised charcoal. 
Bricks of this kind may be made to swim u water. The 
transmission can be still more diminished by ter spaces in 
between the brickwork ; the air enclosed in these spaces is a 
sufficiently bad conductor. 

It is a known fact that the quantity of heat which a certain 
weight of cast iron requires to melt it, 1100 deg. to 1250 deg., is 
considerably less than the amount of heat produced in the fur- 
nace for the production of a certain amount of crude iron. This 
larger quantity of heat is, at least, partially demanded by the 
scorize ee the crude iron, which, however, is never 

e same with the different qualities of ore. 
According to the amount of slag mixed with 
the crude iron, more heat will be requisite 
and more coals spent. The addition of slags 
is, however, not optional ; it depends upon 
the time which the ore needs to pass from the 
crater to the zone where crude iron and 

i in to be smelted. This time, 
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indicated by the agate. In the department 








of the International Exhibition of 1862 were models of 
voces Sere ae a ee of several tuyeres on 
side. of this kind were reported to have been erected 


as the furnaces, and those used in the process 
proposed by Mr. Schinz. He endeavours to show, by means 
of numerous ts and calculations, that the consumption 


of fuel for the us blast is by 
round furnace in the one he employs. 
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A comparison based upon the mode of production as carried 
on in Seraing, where Ebelman analysed the gases, resulted in 
showing a proportion of 5:33 in favour of Rachette’s furnaces 

ing the expense of steam for the blast. The principal 
feature in Mr. Schinz’s system is, as stated above, the partial 
elimination of nitrogen in the products of bustion by means 
of carbonic oxides. Although free hydrogen would be preferable 
to the latter, on account of its prompter and more perfect 
absorption of the oxygen, yet in blast furnaces it would be 
entirely without effect, most probably on account of its greater 
diffusion. Pure carbonic oxide gas is also preferable to the car- 
bonic oxide obtained by the combustion of carbon in atmo- 
spheric air, on aceount of its freedom from the obnoxious admix- 
ture of liberated nitrogen. Among the processes proposed by 
the inventor for the production of carbonic oxide is thatdescribed 
in Figs. 1 and 2, page 360. The constructions are similar to the 
Silesian zinc furnaces. The burning gases stream up in A, pass 
between the muffles into the channels B, from whence they are 
exhaled through four chimneys C,C. The muffles D are those 
in which the carbonate of lime is separated, and the muffies E, E 
are filled with fragments of coal. ‘These latter are joined with 
D by means of short tubes /, f, through which the carbonic acid 
passes into the muffles E, E, which, near the bottom, are pro- 
vided with a grate for the escape of the oxide of carbon, which 
thence passes into the tubes h,h. The mufiles are easily closed 
by means of a thin wall of stones cemented with a mixture of 
clay and damp sand. 

8 represents a washing-bottle, showing the con- 
nection with A and the main tube k. These bottles are simply 
indicators of the working in the muffles. Fourriet’s blast engines 
are used in the pro arrangement, a plan of which is given 
in Fig. 4, page 360, where A, A represents the position of the 
furnace ; B, B, the pre-heating apparatus; C, C,' C,"" C'™ are 
four muffle furnaces, with eighteen muffles each; D is the gas 
reservoir in which the carbonic oxide is gathered ; from thence 
it is inhaled by three blast engines E, E’, E”!, and through the 
tubes ¢, e, ¢, blown into B, B, from whence it passes into the fur- 
nace. The blast engines F, F', F”, F™ blow the air through 
the vertical tube f, f, into a similar tube to c, c, which runs 
underneath the same, and likewise leads to the furnace ; G, G 
is the steam engine serving the blast engines, and H, H represents 
two groups of steam generators ; the channels i, i, i, i carry the 
furnace underground to C, C!, C"", Cl" and to H, H. 

Figures 5 and 6 show the arrangement of the furnace 
itself. The twelve tuyeres a, a, a are specially shown in the hori- 
zontal section Fig. 7, according to A, B, Fig. 5. C is the 
pre-heating zone, capable of containing three cube metres, while 
the volume of the hourly charge is not quite one cube metre, 
so that the ores and cokes do not form a high layer in the same. 
The hollow triangular cast iron beam D, D protrudes through 
the walls of the furnace, and is open at both ends, so that the 
air can enter through the apertures 6, b into C. The perpen- 
dicular movable plates c,c are also provided with apertures d, d, 
through which the gas out of the furnace passes directly into C, 
where it burns with the air from D. Here ¢, e, e represents the 
arrangement for lifting or lowering the plates c,c. By its posi- 
tion as indicated in the figure, the space C is closed ; a lifting of 
the plates would produce a lapse of the pre-heated burdens 
into A. The apertures 6, b, and d, d, must be made only of size 
sufficient to pass the quantity of gas and air required. The 
larger quantity of the gases passes off symmetrically sideways 
through several channels f, f, into the large cast iron boxes E, E, 
in which the gases are cleansed frum the dust which they carry 
with them. ‘The tubes F, F are let into the walls G, G, in order 
to diminish the cooling of the gases, for the further transmission 
of which they serve. The tubes g, g supply the cast iron 
beams H, H with cooling water, which from them passes into 
h, h, from whence it is carried away by the tubes j, i. 

Figure 8 shows more minutely the construction of the 
air tuyeres K and the gas tuyeres L. Both are hermetically 
fastened on the perpendicular feeding-pipes K’, L', and the gas 
tuyere L is concentrically united with the air tuyere K. The 
channels M, M are the chambers for the ignition of the fuel, and 
are.a distinguishing mark of Rachette’s 

The. above extracts will give our readers some idea of the 
extent to which Mr. Schinz has carried his laborious researches. 
It is to be hoped that ere long we shall hear of practical 
experiences resulting from the application of his patent. 
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1335. JOHN ROBERT JEFFERIES, Orwel Works, Ipswich, Suffolk, “Improve- | Charles Smith, Somerville, and Jesse Albert Locke, Boston, Massachusetts, | {4 3 01° ad’. 3002, 0d.: 3004, le. 10d. 8095, 4d. S096) 4d; "9098, 4d 
agg SL na U.8.— 11 May, 1869 . 8009, 4d.; $100, 10d.; 3103, 4d.; S104, 44; 3105, 8d.; 3106, 8d.; 3107, 8d.; 
1336, — JOHN SEELS, Wainfleet Hall, Lincolnshire, “Improvements in 1444. JEREMIAH AVERY MARDEN, Boston, Massachusetts, U.S., Having 3108, 4d; 3109, 4d.; 3110, is; S111, 4d.; $112, 8d.; 81138, ls. 10d.; 3114, 
10h nena Wann Werth of reference to steam and other enginery.”—11th May, 1869, 10d.; $115, 4d.; S116, 44.; S117, te; S118, 4d.; S119, 44.5 9190, 8d; 
_ (unr Wn, 3 ee ee See — 6d.; S141, 44; S107, 4d.; $181, S44 $190, Sd.; $336 
1339. EDWIN TUTTE, Wearatroot Fareham, Hantey “improvements the | Patents on which the Stamp Duty of £50 has been Paid. 
construction of hollow walls.” 1351, WILLIAM AUSTIN, Dorset-place, Wellington-road, Holloway, London, |. 4!! — having an interest one of such applications 
1340. JOHN suarra, SSE ey Le “ An im ‘ed method “ Joining pipes and tubes.” —11th May, 1866. should leave particulars in writing of their objections to such application ag 
- § ——— railway trains and the persons in | 1358. BENJAMIN NICOLL, | “Construction and orna- the of 7 Of ite date, 


wi Fi tt, (3 GREENWOOD, Leeds, Yorkshire, “Im M™mprovements in ma- 
for cutting joints for boxes, drawers, and other receptacles of 


1342. i ae MAOKIE, St. James’-street, Westminster, ‘‘ An improvement or 
improvements in lock fast breech-loading fire-arms.” 

1343. JOHN WILSON, Stockport, Cheshire, ‘‘ An i it in the 
tion of bobbins employed in slubbing, att 4 and other similar machines 
used in the f cotton for 

1344. WILLIAM Buanet Rosmms. South sastiee-cteest, London, “ Improve- 
ments in hand pumps or syringes, and in other pumps suitable to be used 
for watering flowers and for other similar purposes.” 

1345. EpwaRp WALTHAM and — WALTHAM, Stockwell, Surrey, ‘‘Im- 
provements in engines to run mon roads.” 

1346. JoNaS PRIESTLEY BALM, ‘Halifax, Yorkshire, and RoperT NEWTON 
Providence Mul. near Keighley, Lancashire, ‘‘ Improvements in worsted 


spinn: 
ut. vous Bezer BLAKE, Victoria Seg Alton, Hants, ‘‘ Improvements 


the construction of 
1988. GEroRGB RITCHIE, Folkestone, Kent, “ Impr in the 
Market, London, and 


tion of stop hin 
Fins 
“Improvements in cook- 








1349. WILLIAM BROUGHTON, South-street, 
THOMAS STEVEN, Glasgow, "4 N.B., 


———— other _ ay and in apparatus for carrying = turning 
coo! spits, parts of the apparatus being applicable for turning 
ventilators and other appliances. 


Croydon, Surrey, ‘‘ Improvements in cable stoppers 


—, “ Animproved mode of 

and means for delivering sheets of paper to the feeding apparatus of a 
printing machine.” 

1354. JOSEPH SHACKLETON, Bradford, Yorkshire, “Improvements in 
utilising the exhaust steam from steam engines, and in apparatus for regu- 
lating the discharge or flow thereo!.” 

1355. SAMUBSL Horatio Hopess, Bristol, Gloucestershire, ‘Improvements 
in the construction of apparatus for the manufacture of heels for boots and 


shoes.” 
= a. WILLIAMS, Portwood-street, Liverpool, ‘‘ Improvements in 


1357. JAMES BLATR Nimmo, North re mpage j, Sanam, “ An improved 
lever compensation door and gate ye 

1358. Bristow Hunt, Serle-street, Lincoln's ~¥ “Improvements in 4 
ning hemp, flax, and other fibrous substances, in a) - to be 
employed therefor.”—A communication from Ernest Bazin, 

1359. Davip PiTcarRN Wright and CsPHAS BUTLER, Binningham, 
aetna Seyppevemneate in lamps for burning paraffin and other hydro- 
car’ 0 ” 

1360. FERDINAND WILHELM KASBLOWSEY, Bielefeld, Prussia, “ Improved 
machinery for separating the hey J part © the fibre of flax, hemp, 
jute, or other fibrous substances of the same 

= = SOUTHERN, r Lock, Aspull, near — Lancashire, “‘ Im- 

ts in furnaces.” May, 1869. 

1382, “Teme eh Preston, Lancashire, “*Impr in fu for 
steam boilers and oth: 
1363. EVAN THOMAS, a Bra THOMAS, jun., Meifod, Montgomery, and 
JOHN MORRIS, Welshpool, M ontg: ope “ A new or improved agricultural 
implement for forming the surface of the ground into com te ridges, and 
at the same time depositing manure and sowing seed there 

1 HARLES Colmen-s 


1351. ROBERT SAUNDERS, 
and control! 





364, C’ To! treet, Bunhill-row, co “ Improve- 
—_ See = incing meat, vegetables, and other similar sub- 
ces requiring to be minutely divided. 


1366. THOMAS As COOKOROTT, Bridge-lanes, Hebden one Yorkshire, ‘‘ Im- 
proved m and of hanging oo sashi 

1367. JOHN ‘BULLOUGH, Accrington, = Imgvovements in warping 
or beaming machines.” 

1368. RICHARD FENNBLLY, fee eee ea London Bridge, 
provements in cases for the conveyance of fresh meat.” 

1369. THOMAS PERKINS, Hitchin, Hertfordshire, ‘‘ Improvements in reaping 

and mowing machines.” 

1370. WiLLIaM EpwarD GepoGs, Wellington-street, » London, “ An 
auto-dynamic carbonic acid gas apparatus for raising lia liquids and for the 
——- of beer.”—A communication from Frangois Foussat, jun., 

oulevard Bonne-Nouvelle, Paris. 

Falstaff-yard, Southwark, Surrey, and ALFRED WIL- 

t, Westminster, ‘‘ An improved method of and 


bending, curving, hteni and flattening metalli 
py plates, or bands, and also round, wy hd ¥ “ 


angular, and other 
bars of iron or other metals.” 

1373, ALFRED VINCENT N&WTON, Chancery-lane, London, ‘‘ Improvements 
in railway carriage wheels.”"—A communication from Robert Beatson 
Hugunin and Alonzo Morris Hazen, Cleveland, Ohio, U.S. 

= WILLIAM EDWARD NEWTON, Chancery-| _ London, “ Improvements 

in engines to be used as motors or as pumps for raising or forcing liquid or 
en US bodies."—-A communication from John Benjamin Root, New 
or 
ALEXANDER CHSAR FREDERICK CK FRANKLIN, Abingdon-street, West- 
a and ERNestT DUBOIS, yng Ta Bishopsgate, London, ‘‘ Im- 
¥ g- ——— ements in gas engines.”—4th May, 1869. 

1 tJ SIBLEY, Ashton-under-Lyne, Lancashire, “Improvements in 
ve. 

1877. a ADAMSON, ape eee Ironworks, near Hyde, ‘a bale 

“Certain a portable other steam engines 
re in the construction thereof.” 


“An improved 


itrand, London, “ Improve- 
and appliances for their construction, manufacture, and 


1380. WILLIAM MACKRAN, Paisley, Renfrewshire, Scotland, “I t 


“Im- 


1372. JOSEPH TALL, 
LIAMS, Great 


for 





in the manufacture of food.” 
1381. Epwarp Howarp RIicHMonp, William-street, London, “ Im- 
os ad een on +t fresh meat and — 

q Ty ingredients, matters, or substances to 
wed in combination + 4- Water lane’ “Improvements in apparatus 
8, Water- 

oo watiieling aa and other carriages, ‘shih imquovemnants also 
to v other places, and to creating draft 


incl a 

1883. HENRY HIGHTON, Sussex-square, Brighton, Sussex, ‘‘ Improvements 
in making, and preserving artificial stone, and in preserving the 
eS eee “ 

1384. pot Moors, pany near Swansea, Glamorganshire, ‘‘ An im- 


1385 CHARLES JOHN GALLOWAY and JOHN HENRY BECKWITH, Manchester, 
“ Improvements in slide valves and valve gear to piston valves for steam 
1386. comme | - cang Pus, Grantham, Lincolnshire, ‘‘ Improvements in 
Rane ce Sa Sas Se same, paris of which improvements 

sir applicable Henay Rar, W den Hall, Saffron Walden, Essex, “Im- 
‘provements in the construction and arrangements of reaping and mowing 





mentation of build - — May, 1866. 
1361. THOMas HUNT, treet, Goodman’s-fields, London, ‘‘ Breech- 
ing fire-arms.”—11th May, 1866. 
1379. GeoxnGe HASELTINE, y-lane, London, 
tri governors. "_15th May, 1866. 
1365. ASTLEY PaSTON PRICE, Lincoln s-inn-fields, London, ‘‘ Combustion of 
fuel.”—12th May, 1846. 
1435. PHILIP JOHN MESSENT, Tynemouth, Northumberland, “ Mixing con- 
crete, &c."—2ist May, 1*66. 
1402, JOHN BEALE, East Greenwich, Kent, ‘‘ Rotary engine for pumping 
fluids, &c.”—17th May, 1866. 
1501. WILLIAM ROCHESTER Newcastle-on-Tyne, Northumberland, 
“ Breech-loading and other rifles and guns." —29th May, 1866. 
1442, JOSEPH JEAN Paris, ‘‘Treatment of slags, ores, &c,”— 
22nd May, 1866. 


Patents on which the Stamp Duty of £100 has been Paid. 


1424, HENRY CARTWRIGHT, Dean Broseley, Salop, “‘ Propelling and steering 
screw steam vessels.”—12th May, 1862. 
1467. JouN Dicker, Hendon, ya? bed ed of bags or parcels from 


hotlat 


Ch 








railway in motion.” — 15th May, 
1450. CHARLES TALBOT PORTER, , tam London, ‘‘Steam-engine 
indicators.”—14th May, 1862. 
1466. JEAN PIERRE JOUVIN, Rochefort-sur-Mer, France, “ Preserving iron- 


plated and other vessels, &e. "—lith May, 1862. 





Notices of Intention to Proceed with Patents, 


3959. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, 
Surrey, ‘‘ Improvements in extracting the colouring matter of madder root 
from the ligneous matter of the plant.”—A communication from Alfred 
Paraf, New York, U.S. 29th 1868. 

18. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“ Certain improvements in the process of refining iron and making steel, 
and in the apparatus used in carrying out said process.”—A communication 

Jean Caumon, New York, U.S. 
to the 


“1 " P pli hl 





from 
21. James MOKENNY, Dublin, Ireland, 
shoes of horses and other animals.” ~ 4th January, 





ABSTRACTS OF SPECIFICATIONS. 


following descriptions are made from Abstracts prepared expressly for Ta 
EBOItEEEn, 66 the offes of Hor Majesty's Commissioners of Patents, 


Class 1. -PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings. éc. 
3344. W. R. Laxz, ey, London, ‘‘ Alarm apparatus for boilers.” ~ 
A communication. — Dated 4th November, 1468 
This relates to an automatic apparatus for indicating a deficiency of water 
in steam boilers. ‘The apparatus is provided with a whistle, or other similar 
instrument, which is attached to a tube. The lower end of the tube is open, 
and a little below the desired water-line. When the water sinks below this 
line steam enters the tube, and by its heat expands same. The upper 
end of the tube is closed, and provided with a socket, which carries the 
whistle. The socket communicates with the steam 5 of the boiler, and is 
provided with a valve. The tube carries a lever, which is arranged to open 
the valve and sound the whistle when the tube is elongated. The lever is 
held by a rod, which is attached to the lower end of the tube, and whose 
length is not affected by the admission of steam into the said tube.— Not pro- 
c0eeded with. 


3348, A. V. Newron, Chancery-lane, London, ‘‘ Atmospheric water -elevators.” 
—A communication.— Dated 4th November, 1868. 

This consists, First, in constructing water-elevating engines with a 
double cylinder, that is to say, with an upper and a lower cylinder, the latter 
of which is, properly speaking, the condensing cylinder. The invention also 
includes certain devices for condensing the steam (which is let into the upper 
cylinder to destroy the vacuum and allow the water to fal] to the level of the 
discharge valve) by the momentum of the falling water, which enables it to 

through a piston of the upper cylinder into the water in the 
condensing cylinder.— Not proceeded with. 
3044. G, Grave er, Bow. ** Steam pumps "— Dated 6th October, 1°68. 

The First part of the invention relates to an improved arrangement of valve 

for ae steam or other motive fluid to and exhausting the same from the 





24. Louts HANNART, King-street, Clerkenwell, Lon nage “uy p 
manufacture of types and dies, and in the apparatus for such manafseture.” 
—5th January, 1869. 

40. JOHN SACHEVERELL GISBORNE, Liverpool, ‘‘ Improvements in mecha- 


“Sed Warren, Wicklow, “‘ Improvements in the manufacture of 


43. ALFRED a Mark-lane, London, ‘‘ Improvements in arti¢les known 
as bon-bons or cossacks.”—6th January, 1869. 

59, JoHN DAGLISH, Dene House. Seaham Harbour, Durham, “‘ Improved 
apparatus for lubricating the axles of coal tubs and other wagons running 
on rails or tramways.” 

61. ANDREW BeTTs BROWN, Cannon-street, London, “‘ Improvements in 
ms ony ~ Lane | and — pa and —_ power, and in 


su 

62. WILLIAM = fuensees Ady Salisbury-square, London, “ Improvements 
in the treatment of saccharine matters.” 

63. THOMAS BUCHAN SYDSERFF, Ruchlaw, Haddingtonshire, N. B., “An 
improved ballot voting apparatus.” 

65. MARMADUKE WILKIN, St. James’-terrace, ington, ot and 
JOHN CLARK, Chippenham-terrace, Paddi oy Doe *‘ Improvements 
in railway brakes.”"—8th January, 1 

70. MICHABL SAUNDERS, Prince’ send, 1zipton Staffordshire. and HENRY 
FORREST, a Worcestershire, ‘ in i — 9th 


January, 1 
80, JOHN Perate, jun., Rochdale, Lancashire, ‘‘ Improvements in machinery 
or apparatus for washing wool and other fibrous matesials.”—11c January, 


1869. 

86. COLIN McDOUGALL and CHARLES HENBY EDEN, Manchester, “ A ladies’ 
umbrella and dress suspender.” 

91. Sta F SY«K&s, t, Sussex, “‘An improved mode of and 
apparatus for defending ships, forts, and other vessels or structures against 
eo! from projectiles.” - 12th January, 1869. 

“5 ae JOHN GUNTHER, Mark-lane, London, 














“Improvements in 
id preserving meat. ”_-& communication from Baron Justus Von 

eis, “Munich, Bavaria. 
101. LouIs STERNE, Great Queen-street, Westminster, and JAMES ARCHI- 
BALD JAQUES and JOHN AMERICUS FANSHAWE, Tottenham, Middlesex, 
** Improvements in the manufacture of elastic rubbers.”"—13th January, 


1869, 

110. JosepH Ray Hopeson, Limehouse, Middlesex, “ Improvements i in life 
buoys, boats, or floating apparatus to be employed for rescuing persons in 
case of shipwreck or disaster at sea.” 

112. EpwaaD Parsons Norts, ay “Improvements in pocket 
railway reading lamps.” 14th January, 1869. 

169. Georas Lowy, Bury-street » Salford, L hire, “* I 
ments in the construction of hackling machines.” "—19th January 1869. 

a8. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An oy = el 








in fermenting substances and germinating grain an and seeds."—A communi- 
cation from Rudolph d'H U.8.—25th 
January, 1869. 
260. GEORGE Taworn, Birmingham, ‘Improvements in letter-copying 
.""— 27th Jan 


264. ROBERT MUDGE MARCHANT, Torrington-square, London, “An im- 
proved mode of obtaining and applying power for locomotive and sta- 
tionary purposes, and apparatus connected therewith.” — 28th January, 
1869. 

359. WILLIAM ADAMS, Carlisle-terrace, Bow, Middlesex, and WILLIAM 
George BSATTIE, Surbiton, Surrey, “Improvements in the bearing 
springs of —, — and engines used on railways and common 

roads."—5Sth F. 

431. oe THOMAS, ‘Bristel, ** Improvements applicable to harvesters or 
or ms ye oaaag communication from Elisha Foote, Washington, 

18th 


502. JOSEPH Seweoe tate ey 7 — <-~ o in machinery for 
flax and other fibres.”— 


633. WILLIAM OLLBY, Enfield, Middleeex, — + circular-saw 
Sunebes, 0 pass of which improvements is applicable to other purposes.” — 
2nd March, 1869. 

873, JAMES edi aint ct a 





EZeKIEL EMERSON, 

4 Cugooremante® in rocking and reclining chairs.” 

875, ALEXANDER CLARK, C London, “‘ Improvements in ma- 
on Le for rubbing and mixing paints, chemicals, fertilisers, and other 

— A communication from Robert Poole, Baltimore, Maryland, 

U.S. = March, \869. 

1081, ROBaRT Soman, eae, King cation, woot, hay, hi Im yr 

for compressing pac we ay, es, 
Forous and plastic substances.” — munication fro; = Messrs. Joseph 
H. Adams and Coombs, New York, Us 3. —9h April, 1869. 

1165. AARON WaHITs CooK WILLIAMS, 8 buildi Chancery- 
lane, hy gene in bottles and jars for  f fruit and 
‘other substances, and in stoppers for the same.”"—15th 

1240, James CARTMELL RIDLEY, Newcastle-upon-Tyne, “ xpssventats in 


London, 








ylinders for g pumps, or other —— For this the inven- 
tor employs a crane, or bent arm, or eccentric for working the slide valve, the 
crank or bent arm being preferably the axle of a fly-wheel, which is actuated 
by a rod connected with the piston-rod of the cylinder. As the fly-wheel 
rotates its cranked axle moves the slide, thereby o; _— the supply and ex- 
haust ports at the proper times. The Second part of the invention consists in 
an improved combination of steam pump and sea sane distilling a tus. 
The cylinder before described is worked with steam generated from sea water, 
and the piston-rod works the plunger of a pump. The piston-rod is connected 
by a pin or cross-head with the plunger-rod of a smaller pump for feeding the 
boiler. The two pump barrels are surrounded with a worm or coil of piping, 
and the whole is contained in a box or case. The exhaust pipe from the steam 
cylinder communicates with the worm, and steam is also led from the boiler 

irectly tothe worm. The larger pump draws in sea water a tank or 
otherwise, and discharges it into the box,while the smaller pump draws water 
from the box to feed the boiler. The water in the box condenses the steam in 
the worm, and the fresh water resulting from the condensation, after passing 
through a filter or purifier, is drawn off A nozzle is fitted to the box to dis- 
charge water for any purpose required. The smaller pump may be dispensed 
with when other means are adopted for feeding the boiler. 
=. 6. L. "ame Stratford-on-Avon, “ Rotary engine.”"—Dated 5th 

This relates ' A, a 7 dated 7th June, 1967, No. 1671. In constructing 
rotary engines, in place of making the cylindrical centre piece of the engine 
in pieces, which are bolted or otherwise joined together as heretofore, the 
inventor casts it in one piece upon its shaft in the manner hereinafter more 
fully described, and he afterwards turns it truly and slots out the recesses for 
the pistons or he forms the recesses by casting the metal around boxes of 
sheet steel or iron, or he introduces metal cores or chills into the casting to 
produce the recesses, and he draws them out as soon as the casting is set. In 
some cases he uses in place of the metal cores sand cores moulded in an iron 
box made for the purpose with great accuracy and truth. In order to give 
more strength to the cylindrical centre piece the inventor hoops it with 
wrought iron around the flanges, which he prepares to receive the hoops by 
turning them slightly hollow. For engines of small size he uses for casting 
the centre-piece a white metal alloy in ped of cast iron; the alloy found 
- - qe aaa parts of zinc and one part of tin or there- 
abouts. 

3371. J. Tayxon, jun., Wigan, ‘‘ Boilers.”"—Dated 6th November, 1°68. 

This consists in doing away with the rollers for carrying the travelling bars, 
and instead thereof making use of either the ends of the bolts or joint pins, 
and also of the nuts on the other ends thereof, or the under sid s of the bars 
themselves, and longitudinal slides or grooves attached to the sides of the 
fire-box as the means of supporting the bars on their passage through the 
fire-box, thereby allowing sufficient space for the passage of air up to and 
between the said bars. In Cornish and other similar tubular boilers the inventor 
carries the bars (after they have passed through the fire-box from the front to 
the back thereof) down through the bottom of the fire-box into and through a 
space below the boilers in order to get the bars back to re-enter the fire-box. 
The invention also relates to improvements in the construction of the furnace 
doors of steam boilers, and consists in making the furnace doors hollow, so 
that they may contain water. whereby the fire is prevented from producing 
injurious effects upon the said furnace doors. The invention further relates to 
improvements in the construction of the fire-bridges of steam boilers, and 
consists in making each of the said fire bridges hollow, to be so connected to 
its boiler as that the water in the boiler may freely pass through the said fire 
bridge, whereby, instead of the fire bridge becoming burnt and injured by 
the fire, it becomes itself a useful generator of steam. 


3377. M. A. F. a ya tg “ Forming screw threads.”"—A 
3 f 4 by means of improved, 

This consists in the a; cation o a waging process y Tov 
apparatus to the yo of screw threads on wrought iron bolts. 


Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
shiners and Fittings, Sailing Vessels, Boats; Carriages, Carts, 


Harness, £c. 

aS Sa Southampton, ‘‘ Raising and lowering boats."—Dated Wth 
n6x 

This consists, First, in an improved arrangement of apparatus for raising 
ships’ boats from, and lowering them into, the water, and, Secondly, in 
improved ements for disengaging the boats when so lowered. 
the davit heads brackets or frames are suspended, in which bearings are 
formed for a spar, on the ends of which are barrels to receive the hoisting and 
lowering chains or ropes. On one end of the spar is a toothed wheel, driven 
by a pinion on the same axis as another wheel, driven by another pinion, 
which last pinion is on the axle of a driving pulley, round which a rope or 

ate & wenn. By hosting en tio puvucks spar is caused to 
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May 21, 1869. 








spar to rotate in the cotitrary direction; and thereby to let the chains run out 
and lower the boat, The ment for disengaging the boat when it 
reaches the water is a self-acting arrangement, and is intended to prevent the 
hook at one end of the boat being disengaged sooner than the other when 
that end of the boat touches the water first. It consists in the employment of 
two counterbalanced hooks, one at each end, rigidly fixed to a fore and aft 
bar, to which the hoisting and lowering chains are attached. These hooks 
take into eye or ring bolts in the boat as usual, and when the weight or strain 
is t.ken off the chains by the boat touching the water, the counterbalanced 
hooks turn simultaneously with the fore and aft bar, and become released 
from the bolts.—WNot proceeded with, 

a, 3 Dickinson, Hope Town, India, *‘ Propelling vessels:""—Dated 31st 


The inventor employs trough plates or channels running longitudinally to 
prevent the lateral diffusion of the water as it issues from the jet or discharge 
pipe at the bottom or sides of the vessel, such a poy being placed in 
every case below the water line, and forming part of and bcing attached to 
the external skin or hull, such trough plates or channels may be either 
straight in their vertical depth or curved or angled so as to regulate more 
perfectly the direction of the flow and discharge of water. In some cases, 
also, instead of being parallel to one another, the trough plates or channels 
are made to angle outwards towards the stern of the vessel, in order to admit 
of a freer course and to reduce the friction. The openings for the emission 
of the water may be placed either directly under the centre line of the vessel 
or on the other side of the keel. 

3362, a Consett, Clerkenwell, “ Railway carriazes.”—Dated 5th November 
1868, 


The continuous or consecutive buffers are arranged so as to have a traverse 
both ways, that is, in and out of the carriages, and to meet in the middle 
when the springs are set up, and thus form one rod right through the car- 
riages; and, if driven in with force sufficient to set up the springs, the buffer 
ends strike the buffers in the next carriage, and so on from carriage to car- 
riage, and thus relieve any single carriage from the violence of the shock in 
the event of a collision. The buffer rods going right through the train from 
carriage to carriage, the foremost carriage or the engine, if it be at the front, 
is the first that is struck, after the springs of the buffers are set up, till the 
rods meet, 

3364. J. Epwarps, Hackney, ‘ Harness.” — Dated 5th November, 1868. 

This consists in making roller bolts hollow, with a slot or slots in one side, 
so that the traces can be dropped in from above. The traces are made 
thicker at the ends, to prevent them being drawn through the slots. A cap 
is formed to go on the top of the roller bolts and cover up the opening; also 
in making back bands jointed in the middle, so as to be able to make the tug 
and back band in one piece; also in making hames with a screw at one end 
to connect a chain to the ends, instead of the —— leather strap ; also in the 
application of rollers or projections inside the tugs, to prevent rubbing the 
saddles; also in making serew cock eyes for shortening traces; also in 
making the bearers of double harness to terminate in a spring, to prevent 
the traces lifting up the bearers when the horse is drawing.—WNot proceeded 
with. 

3370. J. Samugn, Great George-street, ‘‘ Railway steam carriages.” —Dated 6th 
November, 1868. 

The boiler or boilers is or are firmly secured to the top table or platform of 
a bogie or bogies carrying the engine or engines at or near to the centre, 
between the wheels of such bogies, in a somewhat similar manner to that 
described in the specification of letters patent granted to R. F. Fairlie, dated 
November 14th, 1867 (No, 3221). The locomotive or locomotives is or are 
made to support the ends of one, two, or more girder or carrier frames, con- 
sisting of main gitders framed together, of any desired length, at or near the 
centres of the bogies, either above or below the platform, by means of a cross 
girder firmly fixed to the head of a centre sy which fits into a hole or 
socket made in or near the centre cf the engine frame or bogie, and round 
which pin the engine is free to swivel or Ferg A Tevolve. The girders may 
be continued parallel with each other to their junction with the cross-piece or 
transverse girder fixed to the pin head, or they may be narrowed towards their 
ends, so as to converge towards one centre, and be firmly fixed to the centre 
pin head, or be formed into a boss to bear on the swivelling centre of the 
engine frame, with a suitable hole in it, and through which a centre pin 
passes, thus permitting the swivelling motion of the engine. 

3385. H. Srerranson, Brompton, “‘ Buffers.”’—Dated 7th November, 1868. 

Instead of relying wholly or mainly, as heretofore, on the springs enclosed 
within the buffer for resisting the blows or sudden pressure they are destined 
to sustain, the inventor prefers that air confined in the buffer shall receive 
and sustain the pressure of the plunger, the duty of the contained spring 
being mainly to return the plunger to its quiescent position.—Wot proceeded 
with, 





Class 3.—FABRICS, 
Including Machinery and Mechanical 0; 
Preparing, Manufacturing, Dyeing, 
ics, dc. 
3332. J. Loper, Geadon, ‘ Looms.”—2nd November, 1863. 

This consists, First, in connecting each weft fork rod to the knocking off 
lever by a swivel or joint, and applying a bracket to the breast beam to guide 
the fork straight or in a rightline when acted upoh; Secondly, in the appli- 
cation of a spring “‘ brig” or bridge to eath weft fork race or recess in the 
batten or “going part” of looms where wheel shuttles ate used, which 
**brigs” are lifted even with the surface of the shuttle race by suitably 
formed iticline plates fixed to the loom end, 80 that the said fork races or 
gaps in the batten or shuttle race are filled up at the time when the shuttle is 
passing over, and as the ‘‘ going part’ moves forward towards the cloth, the 
inclines cease to act on the brigs, and the springs act to sink them into the 
recesses to pass under the forks. - Not proceeded with. 

3336. J. H. Bertie, Notlingham, ‘‘Lace.”—Dated 2nd November, 1868. 

In order to obtain a net like the ground of hand made blond the inventor 
employs a complement of threads consisting of one warp thread to each 
bobbin thread, and he uses four of these threads, that is to say, two warp 
threads and two bobbin threads, to produce each pillar of the ground net. This 
is not in itself new, but, according to the invention, the crosses are madé 
from pillar to pillar, in such net havingjtwo bobbin threads and two warp 
threads in Pa pillar. 

3337. J. Moore, Mosten, ‘Woven fabrics." —Dated 3rd November, 1868. 

This relates to an improved manner and method of laying the weft in the 
shed, and consists, First, in laying the weft more openly in the shed by pre- 
venting the different folds from twisting round each other, and also by pre- 
venting one fold from riding on the other; Secondly, in the increased facility 
afforded of mixing the weft and also of introducing a change in the nature or 
kind of weft. To accomplish this it has hitherto required the use of the 
pick and pick loom. The means adapted for this purpose consist in the use 
of two shuttles, the shooting of two picks from each in succession, and ip 
putting two picks as before into the same shed, but in starting an odd pick 
only is to be used, and this is accomplished. by removing the bottom shuttle 
from its box and placing it at the single end of the lay, and then picking it 
back into its proper box, the boxes which were raised to admit of this are 
then dropped, and the top shuttle is passed through the same shed in the 
body of the warp as that in which the previous or bottom shuttle was passed. 
—Not d with, \ 

3347. E. Houpen, Baildon, ‘ Preparing wool.”—Dated 4th November, 1868. 

The object of this invention is to operate more effectually upon the fibre, 
and at the same time to reduce the number of operations upee it by passing 
it through apparatus arranged to effect a draught on such fibre between sets 
of gill combs, and it is found conveniertt to employ drawing rollers as the 
means of effecting such draught between the sets of gill teeth. 

2349. E. T. HuGwes, Chancery-lane, ‘‘ Furred threads and fabrics.”—A com- 
munication.— Dated 4th November, 1868. 

This consists, First, in an improved system and hanical ar t 
for coating threads or yarns of wool and other fibrous materials with the hair 
or fur of animals, and afterwards employing them to form fabrics having all 
the appearance of real skins of fur, with their lightness, warmth, and 
peculiar aspect, and also for forming fabrics having plain or even surfaces; 
and, Secondly, in forming furred fabrics by causing fur to adhere to a woollen 
or other fabric used as a foundation.—Not proceeded with, 


3353. J. W. and J. How dnd J. Maun, Bolton, “ Spinning and doubting.” 
—Dated 4th November, 1868. 

This consists in dispensing with the ordinary drum bands ahd warves, and 
driving the spindles of such machinery in a Hovel manner by friction-wheels, 
the periphery of the driving-wheels of such frictional gear being parallel 
with the axis of the horizontal driving shaft, and a weighted boss being 
secured to the lower extremity of the spindles, covered with leather or other 
suitable material, cupped to the proper shape, so as to present a narrow or 
feather edge to rest upon the periphery of the driving-wheel, 
ome 0 Warp, W. Hurst, and J. Suet, Farnworth, ‘* Looms.’'’—Dated 5th 


r, 1868. 

This consists, First, in dispensing with the shoulder and stop, and in 
checking the shuttle by means of a check strap, which is connected to the 
sputtie-Rox frame and to the front of the loom side, At the end of the 
shuttle-box frame is a double-slotted bracket to gitite the shuttle when the 
drop-box rises or falls; Secondly, in a positive taking up motion with one 

lain roller, As the cloth beam increases in diameter it raises & lever, which 

oved to and fro Py bo. eccentric or other equivalent on the second motion 
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3357. R. Coox, Hathersage, .‘* Bobbin spools.” Povembe 1868, 
This comuists, n the making or Taatctrng ll ih articles of shee 


t 
brass, zine, or metal capable of rolled into sheets and or 
feed oe eaten ny ca Rah eee 

y, CAD-Cup, s 





3073, J. Barcnowt, Newchurch, “Felted cloth.” —Dated 8th October, 1868 
and placing them side the edges of any two conti- 
guous pieces overlap each other, and in that state pass on to me endless cloth 
of the hardening or felting machine, and between the rollers of thé said 
machine ; and as the pieces pass along through these rollers the overlapping 
edges of the piece or pieces are worked into each other by the oscillating action 
of the top 7? of the machine, and thereby made into one broad piece of 
felted cloth, fit for carpets or other purposes, and wound of a réller, and is 
then ready to be sent to the stocks to be milled. The bottom rollers of the 
machine are made in two lengths, and are arranged near the middleé, so that 
the ends of each pair which meet together do not come opposite éach other, by 
which means the cloth is made more even. One or more narrow pieces May 
be felted by passing side by side through this broad machine without joiniug 
them together. 

—_ a and S$, W. Vartry, Leeds, “ Treating waste silk.”—Dated 9th October, 


This consists, First, of improvements in willowing machines, by which the 
rubbing and teasing of the waste silk or other fibrous substances are effected 
by one and the same machine. The inventors arrange between the endless 
feeding apron and the beaters two feed and rubbing rollers placed one above 
another and driven by separate belts and pulleys. The top roller is made 
either of metal or of wood, and has corrugations parallel to its axis, and is 
pressed upon the bottom roller either by springs or weights. The bottom roller 
is either covered with leather, india-rubber, or other soft or elastic substance, 
or it is fluted or corrugated like the top roller, The said top roller is either 
made larger than the bottom one or is driven at a higher speed, so that the 
fibres, as they pass between the said rollers, are subjected to a rubbing action. 
After passing through the said rollers the said fibres are _ upon by the 
teeth of the beaters aforesaid. The dirt knots or shells fall through a grating 
in the bottom of the casing, and the rubbed and teased fibre passes out through 
a door, which is opened at intervals by means of an ic and ing 
rod on the counter shaft. The invention further consists of three machines, 
to the action of one or other of which the fibres, which have been rubbed or 
teased by the machine constituting the first part of the invention, are subjected 
for the purpose of being opened out and straightened. 


side in such a way 








a Class 4.—AGRICULTURE. - None. 





Class 5.—BU *LDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 


3321. S. SHannock, Liverpool, ‘‘ Lam ."—Dated 30th October, 1868. 

The inventor employs a taper formed of a sheet or sheets of wrought iron 
bent round, and with the edges rivetted together along the side of the tube. 
He also places stays or hoops in these posts to strengthen them at points where 
they would be liable to collapse. The post at its lowerénd may be inserted 
directly into the ground, or into a socket of cast » OF alt ornamental base, 
for the post may be formed of cast iron. This base rests on the surface of the 
ground and the post passes through it. The base serves to steady the post as 
well as to give it a more ornamental appearance. The top of the post receives 
a socket, which earries the lanthorn, or the lanthorn may be attached in any 
other way. 

3331. S. Autt, Bridgtown, ‘‘ Trowels.”—Dated 2nd November, 1868. 

The inventor makes the holder of two uprights or tangs, between which a screw- 
pin or rod is secured near their tops. This pin or rod carries the wooden handle 
by which the holder is grasped while using the trowel, On the bottom ends 
of the uprights, and made in one piece therewith, is a dovetail or connecting- 
plate, which has a taper figure that is wider at one end than at the other, On 
the upper side of the steel plate of the trowel a hollow dovetail or seat is fixed, 
“ £ size and figure suited to receive the taper dove‘ail on the bottom of the 

older. 

3339. J. A. R. Mary, Glasgow, “ Iron sheds.”"—Dated 3rd November, 1868. 

This consists in arranging a light roofing of corrugated or other suitable 
sheet iron, so that it can be adjusted at various heights to suit the quantity of 
produce stacked or placed under it. 

3341. J Seapets, Glasgow, ‘* Utilising fecal matters.”—Dated 3rd November, 
186 


In catrying this invention into operation with the existing system of water- 
closets the pipe or shaft leading from the pan of the closet is contracted at its 
lower end and connected to a us Or periorated receptacle, formed, by pte- 
ference, of straw, basket-work, felted, or other similar substance, knitted or 
woven, the lower part of which is in communication with a lower receptacle 
or reservoir. As soon as the fecal matter and water are dischatged from the 
closet these fall into the porous or perforated receptacle, and the liquids, 
water and urine, drain through into the receptacle below. The Jower recep- 
tacle is connected by a pipe with a large district reservoir, into which the urine, 
water, and all matter mixed with the fluids, are discharged, and in which 
they are evaporated at the natural temperature or by artificial heat, and the 
product separated from the refuse or water portions, or the liquid portions 
may be pumped off into movable tanks and afterwards discharged and disin- 
fected, whilst the solid matter is retained in the porous or perforated recep- 
tacle, which is so fitted as to be capable of easy removal and replacement by 
attendants provided for the purpose.—WNot proceeded with, 

3358. R. NeepHam, Dukinfield, “Scrapers.”—Dated 5th November, 1868. 

This consists in so arranging the scrapers of fuel economisers, that, not- 
withstanding the constant wear to which they are subjected, their edges will 
constantly be kept in contact with the tubes or pipes so as effectually to clear 
off all adhering soot, The scrapers are carried by frames or carriers, to which 
the necessary motion is imparted by any suitable ig tof hani 
These scrapets may be of certain already known forms, that is to say, they 
may be in the form of plates, out of one side of which a semicircular piece 
is cut corresponding to the diameter of the pipe. so that two of these plates 
placed face to face will just fit round one of the pipes; or they may be in 
the form of long plates, out of one side of which a number of sémicitcular 
pieces are cut, corresponding in size and posit‘on to the pipes, so that two of 
these blades placed face to face wil] just fit round one row of pipes. 

3360. J. CLark, Kendal, ‘‘ Shaping wood.” — Dated 5th November, 1868. 

A hollow spindle is ited on a headstock with bearings, in which it is 
capable of sliding and rotating, or the headstock may slide inside instead of 
the spindle. This spindle carries at one end two or more cutters (and may 
also carry a boring bit), a sliding collar having inclined slot-holes is applied 
outside the hollow spindle, which acts upon one or more of the cutters, so as 
to move the cutting edges nearer to or further from the axial line of the said 
spindles. The spindles and collars or the headstock are caused to slide by 
means of cam grooves suitably formed and arranged to operate thereon at 
proper times; nipping jaws are also employed, which are opened to receive the 
wood to be operated upon by levers actuated by a cam or eccentric, and closed 
by weight or spring to hold the wood, the jaws being suitably formed to bite 
and hold thereon. 











Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
ses” * ° aan Southwark, “ Discharging ordnance.” —Dated 2nd Novem- 

r, 1868. 

The inventor introduces into the outer end of the vent, which is suitably 
chambered to receive a capsule like the case of a cartridge for a breech- 
loading fifle. This capsule is provided with a percussion priming, and is 
loaded with a charge of gunpowder or similar explosive material sufficient to 
produce the volume of flame required. 

3381. J. C. Hapbay, Vincent-square, Westminster, ‘‘ Canton wads and car- 
riag:s.” —Dated 7th November, 1868. 

This consists in constructing such wads of a somewhat yielding tmaterial, 
which will upset or squeeze into the rifling and so close the windage, and en- 
closing or imbedding in or combining with the material discs or pieces of 
metal or of some hard material, which by the upsetting may be driven into the 
rifling of the cannon and into recesses in the projectile, and 80 become keys, 
compelling the projectile to uire the twist, a3 they with it, and the re- 
mainder of the wad are drawn forward in the bore of the gun. 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; , Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

3317. A.S. Parekson, Cincinnati, U.S., ‘ Boot heels.”—Dated 30th Oclobers 


1868, 
This consists in making heels of vulcanised rubber —: with two 
metallic plates, which are screw-ca| to receive the it of a screw 
entered from the inside of the boot or shoe for fixing the heel thereto. The 
metallic plates are shaped in any convenient way to at one or more 
points, but with or the rubber to extend betweenthem. The 
rubber is cured with the dey — BN . Gy Ea poy 
e rubber pressed into the mou he 0 as to soli 

fill up the space between the plates as well as to occupy the remainder of the 
heel shaped cavity.—Wot with, 

3322, mG E. Dakpo, Manchester, *‘ Mourning hats.”—Dated 80th October, 


1868. 
This consists in covering the upper portion of the body of the hat with 
silk Or any such ma’ as may be cémmonly used for hats, and covering 
the lower gata With cloth or any such 
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pal 50 Constructing & Bhade that When applied to a (as-light 


This consists in using two or more laps as they come ftom the bat frame, 





ma a in cen ra 
cffect of this Cousttiction and atcangeinent I that thi fat erica ‘ide of 


effect of this 

ceanying toe Beiod and Gétae way with the wavering so injurious tas ape 

steadying the e a’ the w: 90 

and to which the flame from batswing and fishtail burners is speetally saib- 

ject. 

3326. A. M. Crarx, Chancery-lane, “ Sewing machines.”—A communteation.— 
Dated 31st October, 1868. 


This consists, First, in acting on one or of the principal parts of « 
sewing machine in a direct manner by means of a reteiver of receivers of the 
electro-motive power which is transmitted from any suitable battery. 
Secondly, in said receivers independent or ff combin as 
desired, and according to the arrangement of the iiac tised. Th’ , in 
dispensing in this manner with the friction inherent where fhe motion is 
transmitted by gearing. Fourthly, in simplifying and teduéing the cost of 
the machine, " Fifthly, in combining in one machine both the receiver and 
the sewing mechanism. The power of the receiver is applied direct to the 
sewing mechanism, viz., the needle carrier, hook, or shuttle wheel or offer- 
om Onn duci / acouieg - hi sie sea, ovel ne ae 
regards the mode of operating the wor! $. e parts ; 
sieaged, a maximum effect is obtained fon the elastic receivers with a. 
given amount of fluid. 

3327, i. Lanes Birmingham, “ Teapot handles.”"—Dated 31st October, 
8 


1868. 

Rings of porcelain or other imperfeet conductors of heat are inserted between 
the ends of the handle and the teapot or other vessel, or between the part of 
the handle which it is wished to protect from heat and the other part to whieh 
it is joined.—Not proceeded with. 

3334. J. Dawnatr and T. S. Tonwsunt, Sunderland, “ Safety garment.”— 
Dated 2nd November, 1868. ri 

This consists principally in an inside double lining whieh is applied to the 
jacket or other garment forming an airchamber. It is india-rabber 
or other air-proof material, and is provided with a flexible tube having a 
mouthpiece with a valve opening inwards, by means of which the Wearer can 
at any time inflate it when required. After the jacket or other garment has 
been inflated the air is kept inside the same, and is p' from ping 
by turning a screw attached to the mouthpiece. A broad hem runs round the 
bottom breast and arm-holes (of the jacket, forexample) for attaching it to 
> outside and inside lining of the garment without perforating the air 
chamber. 

3338, L. Berencer, Paris, “Ironing and pretsing.”~Dated 3rd November, 
1863, 


The inventor suspends the iron to be used on a frame carrying rollers or 
wheels which travels on rails or a platform fixed above the cloth or material 
to be ironed or pressed. He suspends the iron to this frame by a screw or 
other mechanical appliatice, which serves to lift the iron from the material to 
be operated upon, and to give any desired pressure by means of the iron upom 
the said material. 

3340. E. Bartow, 34, Robinson-road, ‘ Scarves.” —Dated 3rd November, 1858. 

This consists in a plain board flap of any suitable material and of one piece 
passing down in front of the shirt, the lower end being by preference made: 
much narrower than the upper part, which flap is secured round the neck by 
means of a band attached thereto.—Wot pi led with. 

3345. R. W. Beextey, Ludgate-hill, “ Pen-rest.”—Dated 4th November, 1868. 

This consists in the application of an ordinary horse shoe or other shaped’ 
magnet suitably mounted as a pen-rest, whereby the ‘pen is rendered more- 
durable and the inking of the fingers consequent on resting the pen in the ink 
bottle is avoided. 

3365, W. R. Laxe, Ohancery-lane, ‘‘ Pegging boots."—A communication 
Dated 5th November, 1868. 

This consists in the details of construction and artangement of mechanism 
for cutting the wire for intermittently feeding it to the action of vertical line 
with the nail driver ard nail tube; for feeding the shoe after each nail is 
driven in such manner as to ensure the insertion of each mail into the hole 
punctured for its reception by the awl, and for holding the edge of the shoe 
under the feed foot at all times or at all points along each edge at @ uniform 
angle with relation to the surface of the feed foot and the vertical tine of the 
driver.—Not proceeded with. 

3266. A. H. Robinson, Dublin, ‘‘Cocks.”"—Dated 6th November, 1868. 

The body of the improved tap is provided with three bratiches, one leadin 
direct from the main and provided with a spherical or other valve composed 
of cork, vulcanised india-rubber, metal, or other suitable material for opening 
and closing the communication, another leading to the rising main for supply- 
ing the house cistern, and the third affording the requisite supply for ordinary 
domestic purposes as may be required. The valve is opened by 4 rod or 
spindle, which passes through an opening in the front of the tap, and is con- 
nected to an internal screwed cap which scfews on to an external serewed 
boss forming part of the body of the said cap, being provided with the usual 
crutch for turning the same.—WNot proceeded with. 

3375. J. Haratson, Liverpool, “ Pianofortes."— Dated 6th November, 1868, 

This consists in a lever hinged to the end of a short upright piecé, which is 
fixed on the end of the ordinary key. Between the short upright piece a screw 
passes and enters inte the lever works into a nut on the other sidé of the 
lever, thus bling nice adjustment of the lever. The end of this lever, which 
is padded with leathar or other suitable material, works intoa double ¢he¢k in 
an improved butt-piece, which is hinged at the bottom end to the bottom of the 
hammer-rail, which hammer-rail has a spring attached which beafs on the 
side of the butt. This butt may be of a square or other suitable form, the 
upper side furthest from the hammer-rail being cut away of bevelled off. The 
bottom furthest from the hammer-rail has a long notch cut therein, froth thence 
it slopes into a second or shorter notch, which shorter notcli is lied with 
leather or other suitable material, and rounded into a boss whereby it ishitiged 
to the hammer-rail, At the bottom and rounded - there may be a short 
piece of wire bent to a suitable angle having attached thereto a small block of 
wood on which is fitted the cloth, felt, or othet suitable matefial used for 
damping. At the upper side or top of the butt an ordinary sttiking hammer 
is attached, which strikes the wire or string and “— the sound, and when 
out of aetion lays on an ordin hammer-rest, the block of wood at the end 
of the bent piece of wire lined with fe't or cloth bearing on the stfing or wite, 
thereby damping or checking the continuation of the sound. 

3379 W. BrovGuton, Finsbury-market, ‘Kitchen ranges,” —Dated 6th Novem- 
ber, 1868 

The inventor forms each of the lugs or flanges with a slot, through which 
the stem of the screw may pass freely and be then secured into a nut, which is 
unable to turn by reason of one of its sides resting against the side of the plate 
or part upon which the lugs or flanges are cast. 

3382. S. AnNort, Holloway, ‘* Braces.” —Dated 7th November, 1868. 

The inventor employs straps, bands, or webs, which ate crossed or con- 
nected to each other at the back; the front ends are provided with button 
holes as usual, and are buttoned to the trousers at or near the side seam, but 
instead of the ends which are usually buttoned to the back of the trousers 
being $o secured. they are brought round to the front and stretched or other- 
wise secured to the front ends a short distance above the points at which they 
are buttoned to the trousers. — Wot proceeded with. 

3384. M Brown, Westhead, Manchester, C. and B. James, *' Packitig heedles.”’ 
Dated 7th November, 1868. 

This consists in forming the Synge 4 flat wirtder upoh whith is usually 
Wound cotton, silk, thread, worsted, or other sewing or embroidering matetial, 
as a sheath or flat case o at one or both ends, and fortned of paper, thin 
metal, or other suitable matefial, to contain a packet or packets of tieetiles, 
a few pins, or a sttip or strips of buttons, or a combination of either of ali of 
these articles with the sewing material may be formetl by such artitles being 
slid into the case or sheath at either end, or the buttons may be s¢wh ot other- 
wise fastened or attached upon the outside of the case in required numbers, 
rows, or position, or the winder tay be cut out of paper, cardboafd, metal, 
or other suitable material, without being formed as @ case, when it is desired to 
combine buttons with the sewing material without needles, or the pins may 
be stuck into one end of the shcath left solid for the purpose. 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

on. Cotxtys, jun., Glasgow, “ Separating paper,” —Dated 30th October, 


The object is the automatic separation pf paper or other sheets from a pile, 
and the feeding or removing of the sheets for various purposes, such as qomming 
or folding to make lopes, or embossing or printing; and the invention 
consists principally in employing a sucking mouthpiece ofa peculiar confor- 
mation, and in applying it so as to lift by, edge or corner of the sheet, 
and also in limi the action of the suc: to mere lifting gri ng Hager, 
rollers or equivalent details being used to remove the sheet after it is . 

$352. M. Saurter, Parts, ‘ Preserving substances.” —A communication.—Dated 

4th November, 1868. 


This consists in using for this purpose the vapours which are disengaged by 
the distillation of the tar of coal, wood, feain, or of natural tat, or of the mineral 
oils such as naphtha or petroleum. The matters are distilled at a ——_ 
of 140 deg. to 160 dog. Centigrade, or similar vapours may be ed by 
— at a suitable temperature, matters derived from above men- 
at . 

3356, T. Roprnson, Widnes, “* Iron and steel.” —Dated Sth November, 1268. - 

The object is to improve the qual ae 108 SS By eeehevings Setter 
dy deetied ug iy. For tie pee eo inveeher Mnttonocee be. capil, 
Fer cette aI eh cee Bead ne which the body of the fuel ts ta direct 
contact with the ore to be smelted, or the pig or other iron to be smelted, 
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‘Wwhethet sueh furnaces are worked. with a plenum blast of induced current of 
air, nitrate of soda, nitrate of potash, or other salt or salts with like proper- 
_ thes. —Not proceeded with. 

a H. Jouwsow, Lincoln’s-inn, ‘“ Pigments.”—A communication.—Dated 


November, 1868. 

This consists in the purification or removal of solid foreign matters from 
the carbonate of lime, in order to use is it P ts. This is effected by 
the carbonate whilst in a pérfectly anhydrous state in apparatus 
specially adapted for the purpose. One form of apparatus, which will be 
found to answer well in practice, consists of two concentric polygonal screens 
at s slight inclination, and attached to a central longitudinal shaft, to 
w rotary motion is imparted by 4 strap and pulley or otherwise, the 
eee ae aa wood or metal. The inner screen, 
whi beyond the outer one at the delivery end, is composed of wire 
gauze, the outer one of fine textile fabric, and along the arms which 
these screens are sliding weights, which, as the arms revolve alternately, 
fall and towards the centre, thereby giving a succession of shocks or 
blows to the screens, which have the effect of shaking off any fine particles 

which may be adhering thereto. —Not proceeded with. 


Class 9.~ELECTRICITY. 
eee | Electric, Magnetic, Electro-Magnetic Apparatus, 
rical Apparatus, and Galvanic Batteries. 
$920, 8. A. Vantcr, Hollneay, “Generating static electricity.” —Dated 31st 


This consists in so treating glass tubes or cylinders as to prevent the con- 
densation of moisture on the inner surface, and also in so constructing them 
as to obtain a much greater exciting surface in a given space than with the 
ordinary construction of frictional electrical machines. The inventor con- 
structs his electrical machine, when he desires to develope large quantities of 
electricity, of a séries of glass tubes. Into these tubes he pours hot melting 
cement, which he prefers to consist of thirty-two parts Stockholm pitch, six- 
teen blac , and four of beeswax. The object desired is to 
coat inner surface of the glass with an electric which does not attract 
moisture, Sulphur or paraffin may, in some cases, be substituted for the 
cement above deseribed. These tubes are mounted on bearings and arranged 
in oné plane, an@ are made to revolve by means of a band passing round 
pulleys attached to the glass tubes, and driven by a multiplying wheel or by 
any other suitable means. Rubbers coated with amalgam, similar to those 
used for the ordi frictional electrical machine, pressed against the one 
side of the revolving glass tubes, and collecting points in i ti 
with an insulated conductor, are arranged on the opposite side over the glass 
tubes: — Not proceeded with. 

3359. B. Hunt, Lincoln’s-inh, ‘‘ Electro-physiological battery.” —A communica- 
tton.— Dated 5th , 1868. 

This consists in forming a battery for action on the human frame by 
arranging pairs of plates of dissimilar metals upon any desirabie flexible and 
non-conducting base, and insulating each pair of plates from the next pair, 
and insulating all from the base by any good insulating material like rubber 
cloth. Thése plates may,be of any convenient shape or size, but those shown 
in the accompanying drawings aré well adapted for the purpose to which the 
invention is put, 








Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
3316. W. Brown, Smethivick, ‘* Rolling metals.”— Dated 50th October, 1868. 

This refers to letters patent dated 12th Septeniber, 1867, No. 2588, In the 
specification of those letters patent the inventor déscribed two sets of parallel 
rolls driven at different velocities, the bar to be rolled being passed directly 
from One set to the other set, the second set moving at a rate greater than that 
of the first set, 80 a8 to receive the lengthened bar at the additional speed 
which its elongation requires. He finds that three or more sets of rolls 
similarly arranged and driven may be used with advantage, and one part of 
the présent invention consists in the use of three or more sets of parallel rolls 
driven at different velocities. Another part of the present invention consists 
of an arrangement for driving the strand or reducing rolls. Instead of the 
toothed wheel described and represented in the specification before referred to, 
the inventor employs a large toothed wheel on the shaft of the lower roll of 
the first pair of rolls. This toothed whee] takes into a pinion on the shaft of 
the middle rol of the second set of three rolls, and the last described pinion 
takes into a toothed wheel on the shaft of the lower roll of the next pair of 
rolls, and so on through thé wholé seriés. The invention is applicable to the 
rolling of metals in general, but is especially applicable to the rolling of iron, 
and steel, and copper, and alloys of copper. 

3319. J. WriGHt, Sheffield, ‘* Printing prssses.”” —Dated 30th October, 1868. 

his consists principally of an improved printing or embossing press, which 
is worked by means of a lever, with eccentric action, on a piston, at the 
boitom of which is a pad of vulcanised india-rubber or other suitable 
matefial. Beneath this piston is a metal bed, on the face of which are 
dovetailed slities to receive the dies which, being made of a size to move 
freely therein, may be changed at will. At the back of this bed (in a rack in 
which are cut diagonal slots) are placed one or more roilers of suitable thick- 
mess, on which is wound carbonised paper, or other material of such colour as 
may be desired, the slots permitting the rollers to be at once changed and 
other coloured rollers substituted.— Not proceeded with. 
3323. R. Invine, Léith, V.B,, “ Alcoholic liquors.”— Dated 30th October, 1868. 

This relates to the economising and utilising of those refuse products con- 
taining starch which result from the process of brewing and distilling, and 
has for its object the production of sugar from such refuse products to be 
afterwards converted into alcohol by fermentation. In carrying out his inven- 
tion the inventor takes any of the before-mentioned refuse products and adds 
thereto water acidulated with sulphuric acid, or such of its salts as have an 
acid reaction, which are most suitable for the purpose. The proportion in 
which he employs either the acid or the acid salts will vary according to the 
amount of starchy n.atter contained in the refuse products, the object being to 
convert the same into starch sugar, or partly into starch sugar and partly into 
dexttine. This saccharine material the inventor designates, for the sake of 
convenience, “ malt exttact,” from its similarity in properties to that sub- 
stance as obtained from malt.—Not proceeded with. 

3325. W. E. Bares and T. Dopp, Northwich, “ Cracking nuts.’’—Dated 31st 
October, 1868, 

This relates, First, to improved machinery employed principally for the 
purpose of cracking palm nuts in order to remove the shells previously to 
their being submitted to the‘press for extracting the oil. Secondly, to improved 
machihery for separating the kernels of the nuts or fruits from the husks or 
shells after having been cracked, The inventors construct an ordinary cen- 
trifugal fan or pump consisting of a disc with blades, fans, or leaves attached 
to its periphery, revolving round an axis}in a barrel or case of sheet iron or 
other metal. At the points where the water is conducted into the ordinary 
centrifugal pumip we Teiseaies the nuts or other fruits required to be broken, 
which for this purpose are contained in a hopper placed above the machine. 
The blades, fans, or leaves exactly fill the interior of the barrel or case, as if 
any space were left the nuts would accumulate and choke the machine. The 
disc and blades are then caused by steam or other motive power to revolve 
4t a great speed. The blast or current of air generated by the rapid revolu- 
tion of the disc and blades, and aided by the centrifugal force also generated 
thereby, causes the nuts or other fruits to fly off with great forceat a tangent 
along a discharge or exit pipe. A perpendicular or slightly inclined 
target or shield of metal or wood is erected at a convenient distance from the 
fan and in front of the mouth of the exit pipe. The space between this 
target and the mouth of the exit pipe is boxed in to prevent the broken shells 
and nuts from flying about, The nuts or other fruits to be cracked are driven 
with great force against this target and are consequently broken, falling down 

‘iately in front of it into a convenient receptacle. The second part of 
the invention relates to the separation of the kernels of the nuts from the 
husks or shells after being cracked. For this purpose a rotatory wire- 
work cylinder revolving on a central pays isused. This cylinder we place 
at an _ of about 40 deg., more of less, to the horizon. , The openings of the 
wirework are inade small at the elevated extremity of the cylinder, increasing 
gradually in size to the lower portion, where they are made large enough to 
allow the exit of an average sized nutor shell. Instead of the wirework an 

perforated cylinder, inclined to the horizon as before, is used, the perfora- 
tions increasing in size from the elevated end of the cylinder to the lower 
rtion. The huts, after being ctacked, and still mixed with the shells, are 
troduced into the upper part ofthe cyliiider, which is then caused to revolve, 
The kernels and pieces of shell are immediately impelled by the centrifugal 
force generated by the revolutions and endeavour to escape through the aper- 
tures or perforations. 
$330. F.T. Lasirre, Paris, “‘ Advertising.” —Dated Ind November, 1868. 
This consists in apply: ddr ad verti notices, and illustra- 
tions to articles of various kinds and forms, made of ceramic materials, glass, 
and crystal, either by eye | or painting lligraphy, printing, auto- 
gtaphy or lithography, or by photography or engraving, or by any other like 
.— Not proceeded with, 








$343, G. F. Monant, Fenchay, “ Packing game.”—Dated 3rd November, 1868, 
The case fot this purpose is made of openwork material; so that the ait cir- 


tulates freely through it; also; in order that no packing material, such as the 

heather, now commonly used; may be » means are provided for 

each head of game in its place in the pom oe The case is made of 

ig Wirework, phd nrg oh @ suitable frame furnished with eyes, by which 

ft i Seared to the pack saddle ; or the sides of thé case, if preferred, may be 

rated zinc, arid galvanised or painted. The cast is fitted with 

bottoms of which also are of wirework, and which may have 

fixed to them a number of straps with buckles or elastic bands, by which 
each head of game may be separately secured on the shelf. 

3346. M. Samvurnsox, Hull, “Pressing fatty substances.” — Dated 4th 


scape in so ada dinary pair of rollers for rolling {i 
so an or ing iron or 
steel Of 6ther ductile m the desired paral or goed teem of Gite 
plate, together with the necessary tecessed form thereof, with corrugations or 


ridges and furrows across the said recess, be 
eae them for above pur- 


by the simple operation of rdlling, and thus 
pose.—Not proceeded with, 
$354, T. Bunt, Wandsworth-road, ‘‘ Floating dredgers.” —A communication. — 
Fig Waris teaken 3 epbiigih tah by fixing ¢ 
inventor makes a ce’ ugal mud-pump wo or more vanes 
to a shaft, and supporting it by thitable bearings. These vanes he parhally 
enclosed in a cylindrical case havitig an outlet formed on one side and an 
inlet on the top and bottom, the one on the top being furnistied with a valve 
and that on the bottom with a suction pipe. This pump, which may be 
worked by steam or other power, he sip} upon a floating vessel, and 
mounts it in such a manner as to admit of its having a radial motion while it 
is being worked, so as to take up matter from different depths, or the pump 
pS fixed and supplied with a flexible suction pipe. To the side opening 
of the case the inventor fixes flexible-jointed wipes connecting the pump 
with the shore or place for depositing the materiul lifted.—Not proceeded with. 
3355. H. Jewrrr, Kentish Town, ‘‘ Toy houses."—A communication.—Dated 
5th November, 1868. 

This consists in forming slabs or blocks for the erection of toy houses with 
mortice joints at one or both ends, sides, or margins thereof, so that the joints 
may fit into each other, by which means various styles of architectural 
buildings or structures, such as castles, churches, arches, temples, and many 
others, may be constructed in a more substantial and secure manner than with 
the present form of plain blocks. These slabs are preferably oblong or 
square, but they may be made of any shape to suit the style of building or 
erection for which they are intended. 

2 Rep, Arbroath, N.B., ‘Rolling tobacco.”—Dated 5th November 


This consists in two face plates opposite to each other, and between which 
the roll is formed, Below, or at one side of the face plates, a guide for laying 
on the twist travels backwards and forwards. This is actuated by a lever or 
rod connecting it to the reciprocating slide below, motion being duly commu- 
nicated thereto. Above the face plates a retarder is placed for regulating the 
required drag upon the twist as it is rolled up between the face plates. 

3367. C. Ancnen, Holloway-road, “ Cigars.”"—Dated 6th Nove' , 1863, 

The inventor forms upon the circumference of the cigars, by means of pres- 
sure, longitudinal grooves or channels, varying in number, shape, and size, 
according to requirements.—Not proceeded with. 

3376. WitttamM Baker, Wigan, “ Purnaces and fire-bars.”—Dated 6th 
November, 1868. 

The furnace which the inventor proposes to employ is of the endless 
travelling fire-bar class; and, instead of employing endless chains carrying 
transverse fire-bars, as hitherto frequently used, he has a series of endless- 
jointed fire-bars, constructed as hereinafter described, and placed side by 
side, so as to form an endless chain running longitudinally through the 
furnace, and passing round octagonal or other suitably formed rollers, one 
placed in front of the fire-door, and driven by a worm and wheel or other 
suitable slow movement, and the other forming a carrier only, and being 
placed inside the flue in front of the bridge. The endless-jointed fire-bars 
are placed over the two rollers, side by side, having air spaces between them, 
and are jointed together by transverse rods, into which stud-wheels, or studs, 
or teeth fixed to the octagonal or other rollers gear, so a8 to ensure the steady 
and regular movement of the whole series. 

3378. W. I amen, Clerkenwell, ‘‘ Corn-flour jelly.” —Dated 6th November, 1868. 

The corn-flour jelly is made in the following proportions, viz.:—Six ounces 
isinglass, two ounces gelatine, half-pound glycerine, half-pound corn flour, 
one and a-half gallons distilled water.—Not proceeded with, 

3380. A. M. Cranke, Chancery-lane, ‘* Ropes, twines, &c.”"—A communication. 
- 6th N , 1868, 

In making a cable of any suitable dimensions the inventor takes a number 
of yarns, strings, or twines, and stretches them equally, afterwards laying them 
together in bundles without twisting. This may be done either by hand or 
machine. On this cylindrical bundle of yarns the inventor weaves a sheath 
or envelope composed either of rope-yarn, string, or twine, or it may be of 
metal wire. In this manner he produces rope$, cables, and cordage of any 
required diameter, presenting externally the appearance of blind cord. The 
yarns, strings, or twines are previously passed through a solution of gutta 
perchain order to impart sufficient suppleness to enable the ropes so made to 
pass round a pulley of small diameter. 

3353. re Woburn-place, ‘* Sinking wells.""—Dated 7th November, 
1868, 


This mainly consists in the employment of a guide cylinder for the bar of 
the boring tool to work through. whereby friction is greatly diminished and 
the operator enabled with more expedition and at less cust and labour 
to bore or cut through rock or stone in sinking artesian and other wells and in 
boring holes for mining and other purposes. The guiue cylinder for vertical 
boring is suspended by means of a bridle link or other attachment connected 
to a rope or chain carried up above the surface of the ground. 
$372. J. Panrorr and W. Jones, Salford, ‘‘ Beetling fabrics.”—Dated 6th 

November, 1*68. 
This consists, First, in dispensing with the vertical timbers or fallers, and 


substituting in lieu thereof a succession of metal or other hammers attached | 


by an elastic web, or other suitable connection, to a shaft or roller, revolving 
at such a velocity as to throw out by centrifugal force the hammers which are 
brought in contact with the cloth or other material to be operated upon, the 
said cloth or other materia] having been previously wound on rollers provided 
for that purpose, or laid upon a horizontal table or other stationary surface, in 
making a beetling machine that will act continuously on the fabric, which is 
brought from any convenient number of batch rollers and passed over 4 roller 


placed under the usual fallers, or under the hammers acting by centrifugal | 


foree as above described. When the folds of fabric have passed over this 

roller they are wound continuously on a batch roller, or they are takeh over 

guide rollers and brought a second time under the fallers or hammers, or they 

are otherwise disposed of. 

3373, F. C. Purtiprson, Berlin, ‘‘ Pumps and fire-engines.” —Dated 6th Novem- 
ber, 1868. 

The inventor places the cylinder or cylinders ina vertical position and makes 
them either single or double acting. In the single-cylinder, double-acting 
pump or engine, the valve chest is placed by the side of the cylinder, and a 
cover, which is easily removable, is mounted on the top plate of the valve chest. 
The pressure valves or discharge valves are adapted to the top plate of the 
valve chest, and the inlet valves are p'aced immediately below them, or if 
preferred, the two sets of valves may be placed side by side.—Not proceeded 
with, 
$374. F. E. Martineau, Birmingham, “ Door hasps.’—Dated 6th November, 

1863. 

In constructing a hasp the inventor bends the ends of the rod or wire of 
which the hasp is made at right angles to the body of the hasp, and thereby 
forms projecting heads or pins. To these ends of the hasp he joints or connects 
a plate in the following manner on the one end of the plate, and on opposite 
edges projecting ears aremade. By placing the projecting ends or pins of the 
hasp upon the middle of the ears of the plate and bending the said ears upon 
the pins into a tubular form, the hasp is connected with the plate, the 
said hasp and plate being jointed together after the manner of the flaps of a 
door hinge. 

3380, A. Munro and W. B. Apamson, Glasgow, “ Manufacture of tools.”— 
Dated 3\st October, 1868. 

This relates, in the First place, to the cuphyrant of creosote or hydro-car- 
bons for the purpose of making tools and other articles composed of iron, steel, 
or metallic alloys much harder and more thordéughly tempered than hitherto. 
The tools or other articles to be hardened or tempered are heated to the neces- 
sary temperature and cooled by immersion in the creosote or hydro- carbon; and 
to further increase the hardness or temper of the tools or other articles carbon 
or other indurating substance may be mixed with it. This invention relates, 
in the Second place to the manufacture of iron, steel, or metallic 
alloys, or tools or other articles composed of iron, steel, or metallic alloys, and 
it consists in treating the iron, steel, or metallic alloys in the following manner: 
—The iron, steel, or metallic alloys are melted and rendeted dense and hard 
by being cast in chills; the chilled iron, steel, or metaliic alloys is or are then 
re-melted and re-cast into chills, the result being the production of a much 
harder, denser and more durable material than hitherto obtained.—WNot pro- 
ceeded with, 





An exhibition of objects of Scandinavian art, and a meeting of 
artisans from Sweden, Norway, Denmark, and Finland, will be 
held on the 14th of June next, by his Majesty King Charles, at 
Gothenburg. 

British ARCHZOLOGICAL SociETY OF RomE.—This Society has 
wound up its proceedings for the season in a very creditable man- 
ner. The weekly lectures and excursions were continued as long 
as there were any English or American people remaining in Rome 
to attend them. Mr. Parker concluded with an account of the ttiost 
récent excavations up to the present time, and announced,that they 
would not be continued during the summer for want of funds. The 
latest discovery is the Remains of the Therma of Severus Com- 
modus, on the opposite side of the Via Appia to those of Antoninus 

a), He announced that the ** Lecture on the Ancient 
treets of Rome, and the Roads in the immediate neighbourhood,” 
been printed for the use of members, with an engraving to 
show the nature of the foss-ways or hollow-ways, He also gave 
notice that the Society’s room, fitted up with the large collection 
of drawings and Photographs, would remain open for a week, for 
the use of any of the Roman or German archeologists who might 
like to avail themselves of the opportunity. The invitation was 
accepted by a considerable number, inclu several persons of re- 
nown as archwologists or historians, some of high rank, i i 





at least one of the cardinals. F 


THE iRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent, ) 

Tae IndNworks AND THe Honmays: When Works Resumed— 
Tue OkpeRs tx. THE District: A Few from Northern Europe: 
Difference in Character of Orders—Tuk Kixps or Inon_in 
Dremwanp—Prices: Firm at First Quality Establishments: The 
Lower Qualities Eusier—Tue Tong or THE Trade CoNnFIDENT 
—Errecrs or Last Repvuction 1x WAGES : Satisfactory to Men 
and Masters—Tue Pic InoN Trave: Result of Rail Ordersa— 
CoaL TRADE: Quiet: The Produce of the Past Year: A Reduc- 
tion upon °67: How occasioned—Tuet Furt CaPaBILITIES OF 
SouTH STAFFORDSHIRE: Z'he Government Inspector's Views upon 
it : How far Correct : Visit of the Mining Engineers to the North 
of England: Preparations and Anticipated Consequences— 
Harpwares: Branches in Birmingham, Wolverhampton, and 
their Vicinitiee—ForeiGn Comeetition : Remarks of a Birming- 
ham Manufacturer upon it—Corren ayD TIN anD Brass 
MetaL: Alterations in Price. 

Work at the majority of the mills and forges in this district 

an, as far as employment could be afforded, on Wednesday 
night this week. But at places where it is needed that repairs 
should be made, and where it is not undesirable that the men 
should know that there is no pressing need for their services, 
labour will not be resumed till next week. The customary Whit- 
suntide holiday taken, the masters generally are displaying no 
avidity to start again. They consult the desires more of their men 
than the necessities of their own order-books in beginning again 
this week at all. 

A few orders have come in from the Northern of Europe 
markets, but only to a small amount—70 tons, for instance, bei 
required, where at some corresponding seasons 400 tons were wan 

Sheets of the thinnest gauges are in better request, and so, too, 
are those which are consumed at the factories where japan goods 
are turned out; but the best sheets are not in so good demand as 
they were a fortnight ago. ° 

In these last cases the makers adhere pretty closely to “‘ list’ 
rates. Rather than give way to the extent some of their customers 
require, they are stocking a portion of their make, notwithstand- 
ing that they have not got more than two-thirds of their mills on. 
Consumers of the first standing don’t object to give prices just 
under list for such iron; and ay! are the jirms of this class 
abroad as well as at home of whom this can be said. 

The miscellaneous descriptions are in some quarters in slightly 
better request this week than last, and here and there the plate 
mills are better employed; but the orders are nearly for 
quantities as small, by comparison of those experienced at a time 
of healthy trade, as in the case of the subsisting Northern of 
Europe season trade, Nevertheless, the confidence of the trade 
keeps up, and there is not the complaining now, as to the losses 
which are being incurred at current prices and wages, which were 
heard before the last drop in wages. Where there is a steady 
demand at nearly list, even over two-thirds of a works, a moderate 
retura can now be secured for the investments which the works 
imply. The men, too, are better off than they were, the works 
through, and there is more comfort in their homes. But for that 
reduction it would have been impossible for the orders to be ob: 
tained which are now being received. 

The rail orders that have found their way into the district are 
leading to an expectation on the part of the makers and vendors of 

igs that purchases will soon be made of larger quantities than has 

‘or some time past been the rule. Hence prices of pigs are toler- 

ably firm at the furnaces of this district, and they are decidedly so 

in respect of pigs brought from the Cleveland and other places. If 
the rail trade should extend, more blast furnaces will soon be 
blown in. 








The coal trade is not brisk, and prices are much more in favour 
of the buyer than seller. In the reports of the mines’ inspectors 
for the past twelve months just issued, and which come down to 
the end of February last, the inspector for South Staffordshire 
says :—‘* During the year, owing to the depressed state of the iron 
trade of this country, the consumption of coal has been somewhat 
lessened; but the confidential returns of colliery proprietors and 
agents enable me to state that no fewer than 9,900,000 tons of 
2240 lb, have been raised, including, as usual, the colliers’ allow- 
ance of coal, colliery consumption and waste, which I again 
estimate at 1,300,000 tons. This is still a large output. The 
depressed condition of the iron trade does not affect the collieries 
now to the extent it did formerly, owing to the great facilities 
afforded by railways for the transport of coal to different parts of 
the kingdom, and the quantity required for the varied and 
increasing commerce of the country.” 

The same authority then goes on to resound the alarm as to the 
rapid exhaustion of the South Staffordshire coal-field, so far as it, 
in his opinion, is applicable to the making of iron at a price which 
shall prevent the competition of other districts, He says:—‘‘In 
the interest of the teeming population of this district, whose 
occupations depend upon the continued supply of coal, it is to be 
desired that the mineral resources of this coal-field should be 
economised as far as possible, especially the portion of it which is 
practically and commercially applicable to the manufacture of iron, 
Considering the quantity annually raised, the coal seams now 
available are much nearer exhaustion than the trade, and some of 
the people of the district seem to be aware of, or are, at any rate 
willing to admit. This question was mooted by me several years 
ago, and I briefly alluded to it in my report of last year; and the 
opinions I then ventured to offer have been fully contirmed by the 
inquiries I have made during the past year.” It should, however; 
be added that the best geologists of this district do not share in the 
grave forebodings of the Government inspector. 

Much importance is being attached by the mine agents of this 
district to their contemplated visit to the Cleveland and North of 
England coal fields. They will start on Tuesday next, and their 
visit is expected to extend over three or four days. Preparations 
are being made in the North for their hospitable reception. The 
issue will certainly tend to the increasing of friendships, and it is 
hoped will result in improving the character of the coal mining of 
Staffordshire. 

The general hardware trades in Birmingham, Wolverhampton 
and their surrounding localities, are in a better condition than 
either of the branches of the iron trade. The firms who use up 
the product of the mills and forges are doing more in most of the 
branches, but it cannot be said that, excepting in a few instances, 
they are busy. The first fir:cs in Birmingham and its vicinity arg 
fairly occupied in the departments indicated; and the makers of 
the lighter goods, such as + -y and japanned ware, are some- 
what better occupied. In the East Worcestershire and Dudle 
district there is nore doing in those branches in which iron, bot, 
cast and wrought, is the chief fabric, Something like activity may 
be observed in the fitting yards, where nearly the full complement 
of hands are beginning again to find employment. At some of 
these latter places the unusual state of things of there being orders 
two or three months ahead is observable. As to the markets, the 
heavy goods are to be used up chiefly at home, whilst the greater 
part of the lighter are exported. The chief foreign miarket for 
such wares continues to be South America, the United State’, and 
India, whilst a fair share is intended for Australia, 

Foreign competition is being felt in Birmingham in most branches 
of the trade of that town. At a meeting which was held in the 
Town Hall there on Saturday evening, in promotion of the pro- 

6d Working Men’s Industrial Exhibition, at which Lord 
Eyttelton was present, together with the Mayor of Birmingham, 
Mr. J. 8. Wright, a large employer of labour and an influential 
member of the Chamber of Com , after it had been determine 
that the Exhibition should be supported; said that tho masters 
would give just as much a he as the mien by the degree 
of earnestness they displayed. hoped one result of the Exhf: 
bition would be to open the eyes of the artisans to the great fact of 
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Sensign competition, But for this fact he should be in the same 
= as he was twenty years ago, and his workpeople would 
ve employment 


for months to come by the number 
of orders he should have. ; 
The metals of per and tin are still unsettled in price. 
The Brass Masters’ tion have reduced brass and copper 
tubes, wire, &c., $d. per lb., and brass pin wire 4s, per cwt. 
The price of co the market not regard 
the last repo advance of £2 a ton. Yet even at £2 under 
otation sales rarely ocour, The reduction announced on Tues- 


y, of £3 all round in the price of tin, is received with satisfaction, 
and the belief is that similar alterations must ensue. The prices 
now are, refined blocks, £133 per ton, and common, £127. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tue IRon TRADE: Operations somewhat Interrupted by the Whit- 
suntide Holidays: Prospects of the Rail Trade more Cheering 
than they have been during the Year: Another Contract Secured 
by a Maker in this District : Probability of an Advance in Prices 
causing Buyers to Purchase Largely at Current Quotations: 
Something like Activity evinced in Shipments to the United States. 
Russia. several of the Continental Markets: Favourable 
Advices from the United States: Better Feeling existing respecting 
the American Question: Better Feeling manifested in the Home 
Trade: THe TinPLaTE TRADE—ST£zAM AND House Coat 
TraDEs—SuGGEsT¢D RaILwaY TUBE THE S&VERN—THE 
WHITLAND AND. TAFF VALLEY RamwAy*But: Passing the 
House of Lords—New SrxaM HAMMER AT THE OAKFIELD 
Works. 

Tue Whitsuntide holidays have somewhat ‘interfered with opera- 

tions at the various ironmaking establishments in the district, but 

it is satisfactory to find that the prospects of‘the rail branch of 
the trade are, if anything, more cheering than they have been 
during the present year, the market continuing in a “healthy state, 
the demand steadily increasing, and prices tending in favour of 
makers, In last week’s report reference was made to:the numerous 
rail buyers in the market, who were anxious to enter into engage- 
ments, one contract being for the small quantity of 4000. tons, 
which has just been taken by one of the firms in this district, but 
the report forwarded us does not state whether it has been 
taken at an advance on cane current quotations, although 
it is believed that cunditions and terms are in favour 
of the maker. The probability of an advance in prices before 
the expiration of the month of June has ca an inclina- 
tion on the part of several buyers to purchase largely at current 

uotations ; but to such customers makers are evincing increased 

shyness, as the ements they have on hand will keep them 
employed up to the close of the Baltic navigation season. Some- 
thing like activity is being evinced in the shipment of rails to the 
United States, Russia, and several of the continental markets, and 
although no less than 50,586 tons were cleared last month from 
the local should the vessels expected arrive, the clearances 
this month will be much . Advices from the United States 
continue favourable, and al h further has transpired 
with reference tu the Alabama claims, yet the public feeling upon the 
matter is becoming more quieted, more es; ly after the remarks 
made by Mr. Reverdy Jo! in, the minister, who states 
that he shall return to his home with the assurance that the ami- 
cable relations between the two nations are not to be seriously dis 
turbed. Strong hopes are entertained that such will prove to be 
the case, for if war was to take place between the two countries, 
this district would bea sufferer toa considerable extent, 
American buyers of iron being her principal customers. Quietness 
characterises the home trade, although there is a better feeling 
manifested, and a tendency to improvement. There are more in- 
quiries for plates ens ease the improvement which has set 
in in the iron shipbuilding ie. Pig iron sells slowly, but there 
are scarcely any stocks on hand. 

Tinplate makers have a tolerably good number of orders, chiefly 
coke qualities, for the American markets and British colonies. 

The steam coal trade is reported as being a little more active 
than it was a week ago, the demand having slightly increased from 
the mail packet stations and some of the Mediterranean ports. 
The wind, however, has been unfavourable for several days past 
for vessels to arrive at the local ports, and at present there is a 
scarcity of vessels, especially of large tonnage, suitable for the 
more distant ports. A fair average quantity is being sent to the 
French markets, buyers for which continue to be foremost among 
the customers for Welsh steam coals. With South America there 
is little business being transacted, and to the other foreign and 
continental markets the clearances are below the average. The 
house coal trade is in far froma satisfactory position, the purchases 
of West of England and Irish houses being smaller p toa they 
usually are at this od of the year. 

It is understood in this district that an effort will be made next 
session of Parliament to bring to a _ issue the important 
question of shortening the railway distance between South’ Wales 
and London. Between the dock at Lydney and the intended new 
basin of the Gloucester Canal at Berk Pill it is intended to 
construct a subway by sinking in the of the Severn an iron 
tube, and to connect the mouth thereof with the railway ruoning 
east to a junction with the Midland and Great Western at Stone- 
house, and the railway running west, connecting the subway with 
the Midland at Thornbury, the South Wales at Pilning, and the 
Bristol Port and Pier at Avonmouth. By means of the eastern 
branch the mileage, it is stated, from South Wales to 
London will be shortened by seventeen miles, and by 
the western fork South Wales coals will find new markets, 
both at Gloucester basin and Bristol docks. It is ex- 
pected that this new idea will be ushered into the com- 
mittee rooms as a deviation of the authorised Severn Junction 
Bridge. As regards the proposed tube, the real question no doub 
is the cost. That abundant traffic would be obtained is self-evi- 
dedt. If the scheme is taken up in earnest it will doubtless soon 
be discussed by the chambers of commerce at the ports in’ 
and the opinions of mercantile men in regard to the project wil 
soon be ascertained. The above idea does not ap to be a new 
one, as Mr. Henry Matthews, of Bristol, cuaeutel aa iron tubular 
tunnel under the Severn some four or five years and he claims 
the honour of the suggestion, which heis sure is most effectual 
way of securing uninterrupted communication between the banks 
of the Severn. 

The following are the returns of the trade of the South Wales 


rts during the month of April and the co month of 
it year :-— 
ExroRTs OF STEAM COAL. 
April, 1869. April, 1868, 
Tons. Tons. 
Cardiff .. 12 we oo ec co 162,085 we oe co oo 182,415 
Swansea... 12 oe oo oo cs 57,080 2. 2. oe «. 62,978 
Newport .. oo oc cc co co 298,050 .. os oo oc 28,880 
My cc ce ce ce co co} =6IRORD co co 0c co «616,800 
SHIPMENTS 
April, 1869. April, 1868. 
Tons. ‘ons, 
Cardifl .o co 0c 00 co ce 70068 cc cc co co 83,163 
Swansea .. 12 os oo os 0s ¥ oo co co co - 24,18 
Newport .. «se os cc oe +s 64,480 .. oe cc co 46,159 
EE ss: 6... 09: ch tas, ae ts ag aioe 182 


Cardiff also exported 26,785 tons of iron, and 1266 tons of patent 


fuel; Newport also exported 21,329 tons of and Swansea 2472 
Son of trees aes Se vane ot pacute) Gal Of iron sent from 
Cardiff, New York took tons; , 3070 tons; 

2980 tons; San Francisco, tons; 1290 tons; Gothen- 
burg, 1750 tons; Trieste, 1100 tons; . 

coal foes Motopenh Allen Soak fou York, 7255 tons; 
nen tons; New York, 7255 tons; 
Norfolk, 1404 tons; Taganrog, ; Philadelphia, 850 tons; 


Cronstadt, 350 tons; and Galatz, 751 tons. Of the iron sent from 
Swansea, New York took 964 tons, and Baltimore 450 tons of rails, 
the remainder being bar for the Continental markets. 
The new furnace put in blast at the Gadlys Works at the begin- 
agin Coon she Cee see Oe - 
ty 


cageln et een On S uan 
t some defect in the construction Pres Fyre become 
useless in so short a time, entailing a serious loss upon the 


The Whitland and Taff Valley Railway Bill has been read a third 
time in the Lords. 

A new steam hammer has been erected at the Oakfield Iron- 
works, Cwmbran, together with an additional number of puddling 
furnaces, making the number nineteen in at present at 
these works. In the week ending the Ist instant, there were made 
at what is known as the “ Forge End,” up of 270 tons ‘of 
puddled and charcoal bars. The quantity of wire rods that passed 
through the mills at these works in the first week of the 
present month was upwards of 210 tons. 


cf 
i 
j 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 


IEs. 
(From our own Correspondent. ) 
LIVERPOOL : Official re ang nay Derby : Mersey Docks and 
Harbour Board—Norts- District: River e Com- 


missioners ; The Cleveland Iron Trade, &c —SALOON CARRIAGES 
For ROYALTY ON THE LONDON AND NorTH-WESTERN RalILway 
—Tue SourH YORKSHIRE CoAL AND IRON TRADES—RIVERS’ 
PoLLution CoMMISSIONERS—NEw RaILwaY IN THE LAKE Dis- 
TRICT—STaTE OF TRADE AT SHEFFIELD—THE SouTH YORKSHIRE 
Coat TraDE -THE LANCASHIRE AND YORKSHIRE RalLway 
Company aT HULL—STATE OF THE CLEVELAND BLast FURNACES 
—Dano-NORWEGIAN-ENGLISH TELEGRAPH COMPANY. 
Mr. ARNOLD Tay1or, C.E., one of the Government inspectors 
under the Local Government Act, commenced on Sa‘ lay an 
inquiry at West Derby, on an application of the West Derby local 
board for ission to borrow £22,000, in order to enable the 
board to construct an outlet sewer to the sea, so as to complete 
their main system of drainage for the district. The question of 
utilising the sewage for irrigation purposes, rather than turning it 
into the sea by the outlet sewer, ap) to be one of 
the chief grounds o' ition to the application of the board ; 
but the Waterloo and forth local board also opposed it on the 
ground that the discharge of the sewage matter into the Mersey 
on the shore at Rimrose Bridge would be injurious to the health 
of the inhabitants, and seriously interfere with the facilities now 
afforded for sea-bathing at Waterloo. 
At the last sitting of the Mersey Docks and Harbour Board, it 
peared from the p ings of the Works committee, that the 
aivom, having brought under the notice of the committee the 
expediency of instructing the engineer to consider an improved 
plan for ing out the approaches to the Prince’s iene ene, 
contemp by the agreement between the board and Birkenh 
Improvement Commissioners, and authorised by the Mersey Docks 
Ferry Accommodation Act, 1860, it was resolved that the engineer 
be instructed to consider and report to the committee in what 
manner the plan authorised by the Act for such of the works con- 
templated by the agreement as had not yet been commenced could 
nogneneses, so as to carry out in an efficient manner the object of 


works. 

At the last meeting of the River Tyne Commissioners, the 
Dredging and River Works committee mageeted that 285,943 tons 
had been dredged during April, and also that the cylinders of the 
new Tyne bridge had been sunk to the rock and filled with con- 
crete. The ironworks and the ge of the Hartlepools con- 
tinue mya | well employed. e pig-iron trade is tolerably 
brisk in the Cleveland district, but it is remarked that there are 
not very many fresh orders to hand. The demand for rails is still 
brisk, considerable shipments being in progress for Austria and 
Russia. There isa decided improvement in the bar iron trade, 

t there has been no advance in prices, For plates there is an 
ingfeasing demand, shipbuilding on the Tees, &c., being active. 
During the last few days Messrs. Pearse and Co., of Stockton, 
have launched a steamer of 1350 tons for Messrs. Brownlow, Lums- 
den, and Co., of Hull. Messrs. Backhouse and Dixon, of Middles- 
borough, have also launched a steamer for the Glasgow and Rotter- 
dam Steam Shipping Company. 

The Queen and her suite have travelled to Scotland during the 
last few days in two saloon carriages specially constructed for the 
accommodation of royalty by the ane sa and North-Western 
Railway Company. A short gangway of 18in. protected by an 
india-rubber covering connects the two saloons, and when so linked, 
hee | form a suite of rooma 60ft. in length. The saloons were 
built at Wolverton under the superintendence of Mr. Bore. 

On Friday afternoon a meeting of South Yorkshire colliery pro- 
— was held at Barnsley to consider a circular issued by the 

ayor of Sheffield, and signed by thirty-two members of Parlia- 
ment, with reference to the establishment of courts of arbitration. 
The subject was discussed, but no resolution was arrived at. 

A good business continues to be done at the principal ironworks 
in the South Yorkshire district, while there are sufficient orders 
on hand to ensure full employment for the various establishments 
for some time to come. The demand for rails continues active, 
and at Elsecar the foundation of a new mill is being put down. 
Thus far tle reduction which Mr. Bessemer proposes to make in 
his royalty, and which is to take effect early next year, has not in 
any way affected the production of ordinary iron rails, 

The Rivers Pollution Commissioners have visited St. Helen’s. 
In the course of their inquiry it was stated that the waterworks of 
the town had cost £28,444. The commissioners have also visited 
Warrington and Widnes. At Warrington it was stated that 


en ches in ee. 
gas ways, . - 
wick has had over thirty years’ extensive practice in Lancashire 
and the adjoining counties. 
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Naval APPOINTMENT.—The following appointment has been 
made during the week :—James Roffey, chief engineer, to the 
Lord Warden. 


Science aND Art.—A striking instance of the immense value a 
small piece of steel may acquire by the great power of skilled 
mechanical labour is the ce-spring of a watch. From its 
extreme fineness and delicacy 4000 weigh not more than one ounce, 
and exceed in value £1000. A most interesting little work, de- 
scribing the rise and | sy of watchmaking, has been published 
by J. W. Benson, 25, Old Bond-street, and the City Steam 
Factory, 58 and 60, Ludgate-hill. The book, which is pmo 
illustrated, gives a full description of the various kinds of watches 
and clocks, with their prices. Mr. Benson i holds the appoint- 
ment to the Prince of Wales) has also published a pamphlet on 
artistic gold jewellery, illustrated with the most beautiful designs 
of bracelets, brooches, earrings, lockets, &c., &c., suitable for 
wedding, birthday, and other presents. These pampblets are sent 
post free for two stamps and they cannot be too strongly re- 
com ded to those contemplating a purchase, especially to resi- 





£20,200 had been expended in sewerage works in the b gh. The 
Saye will recommence their sittings at Liverpool on 
onday. 

A new line of railway from near Ulverston to Newby Bridge, at 
the foot of Lake Windermere, has just undergone examination by 
Col. Hutchinson, the Government inspector of railways, and is 
expected to be open for nger traffic in a fewdays. A junction 
with the main line of the Furness Kailway is effected about two 
miles south of Ulverston. 

The orders received at Sheffield from the United States for 
cutlery, files, and general goods are light. The only article which 
is being exported in any quantity is steel of various descriptions. 
Of the heavy branches the railway trade is the most active. 

The coal trade of South Yorkshire remains without imp t. 


dents in this country or abroad, who are thus enabled to select any 

= od may require, and have it forwarded with perfect safety. 

—[Apvr. 

WELDING CopPER.—The difficulty experienced in welding co) 

has been caused, as is well known, from the formation of an i 

ible oxide; Mr. Philip Rust, Inspector of Salt Mines in Bavaria, 

has, therefore, turned bis attention to the finding of a flux, which 

shall lead to the formation of an oxide, which would be removed 

as a fusible slag. The use of microcosmic salt on the surfaces to 

be united succeeded perfectly, but was too expensive; he there- 

fore substituted a mixture of one part of the salt with two parts 

of boracic acid, which answered the same purpose as the original 
d, with the exception that the slag formed was not quite 





There is a good demand for coke, principally for furnace purposes. 
With a view to the better transaction of business in Hull—a 
business which will probably increase after the “ae of the Hull 
ranting porera the Lanesahire end Yorkshire Hallway Ooupany 
running powers—the and Yor! way Company 
has just taken offices at Hull. The Lancashire and Yorkshire 
Company’s branch line from Dewsbury and Heckmondwike is to be 

r) ‘or traffic June 10th. 
The last return, as to the Cleveland blast furnaces, shows that 
furnaces are in blast ; thirteen are out of blast, although 
eighteen furnaces are not likely to be again blown 


The Ni -English Company is about to 
lay a cable across the North Sea. cable will extend from 
Peterhead to nen 








as fusible as before. This welding powder should be strewn on the 
surface of the copper at a red heat; the piece should then be heated 

up to a full cherry-red or yellow heat, and brought immedi . 
under the hammer, when they may be as readil ed ‘as i 


y 
itself, For instance, it is ible to weld her a small rod of 
penned weir et oy hy os te ay A vg 





















May 28, 1869. 
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THE ENGINEER 








ON THE OCCUPATION OF LAND FOR THE 
CONSTRUCTION OF SEWERS. 


Were some entirely new principle of railway locomotion 
i uced, necessitating the donment 
of our t existing routes of natural intercommunica- 
tion aaa the commpeceion =% Wy ones, companies and 
directors would be ion as that which local 
boards and . py. The recent attention 
nd the enforcement by 









r > +f 
ed. The vid lines of drain- 
rising the existing sewers 


icts in inhabitants and 

ical enterprise 
Many of them also 
and unscientifically built; 


and even @ which were origi good and sound 

i eve fallen into decay and dilapidation 
thameh lect and want of proper repairs on the 
part of with ir supervision. How 
m a Di has been ed to “an old drain !” 
What a i t, choked» ers, every sanitary 
inspgctor and every engineer an and consulted on 
a wi can. unfold ! w many fevers, local 


diseases, epidemics, for which no one could account, 
might not be found to have in oi in the falling in 
and eonseqy mnkage of an old sewer, the existence of 
which was unknown! ‘To cleanse, fill oye pull 
down any existing sewer or drain which can of no 
urdier use,is the first. duty to be performed in carrying 
out apy improved plan of local drainage. A prudent 
engineer, with that proper regard to economy which is now 
everywhere and in everything so strictly enforced, will 
always endeavour to utilise any available channels or mate- 
rials that may be suited to his purpose; but apart from the 
considerations already alluded to, there is another which 
constitutes an additional obstacle towards the utilisation of 
the present sewage channels, It is, that they are generally 
in the wrong place; and, therefore, however useful the 
materials of which they are composed might be in the con- 
struction of the new-works, the sewers themselves often 
are valueless as drainage channels. Moreover, in many 
instances, it would cost more to disinter them for the sake 
of the old materials and convey those materials to another 
site than to purchase new ones on the spot. It is rarely that 
the cleaning and carting of old bricks ever pay the expense 
of the job, unless they can be used more en masse than is 
consistent with their proper employment. 

The chief reason why the old sewers can seldom or never 
be utilised for new works is at once apparent when we 
consider the outfalls to which they lead. They were all 
constructed to drain intothenearest watercourse. Underthe 
late sanitary regulations, these outfalls are no longer avail- 
able, and it is therefore manifest that the channels commu- 
nicating with them are equally useless under the new 
régime. In some instances a portion of them may be 
rendered serviceable, but this depends altogether upon 
size and state of preservation. In a oak the prin- 
ciple of sewage utilisation—or its synonym, sewage irriga- 
tion—bears pretty much the same relation to the old state 
of affairs in that line, as the locomotive does to the old 
posting and coaching arrangement. A new series, a new 
network of communication, consisting of the principal 
routes, with all their various ramifications and attendant 
branches, has to be laid out, and it is in vain to expect that 
the old channels can be rendered conducive to the result at 
issue. Many of our readers will probably recollect the re- 
mark of the unreflecting observer, “ How is it that the 
streams and rivers always run by towns.” Without in- 
quiring into the reason, the fact is sufficieut to demonstrate 
the existence of the facility for the getting rid of the sewage 
in former times. For the most part, the course of all drains 
and sewers was through land either owned by the local 
authorities, or over which they had a right of 
entry for all purposes connected with the drainage 
of the town. By far the greater part of the work was 
accomplished in the streets and roads of the town 
itself. The circumstances of the case are now very much 
altered. Owing to the prohibitory measures against con- 
verting watercourses into large sewers, a new outlet must 
be found asa substitute. Sewage irrigation presents the 
only true solution of the difficulty, but to adopt this plan 
land must be had four the distribution and utilisation of the 
sewage, and also sewers must be constructed in the open 
country leading to the tields of irrigation. To construct 
these sewers, a right of way, or at least a right of entry, 
must be obtained from the owner or occupier of the ground, 
and no trivial or groundless opposition on his part ought to 
be allowed to interfere with the progress of a work which 
is calculated to ameliorate the sanitary and social condition 
of the neighbouring district. In order to ensure the accom- 

lishment of all such works of this description, powers have 

en granted to local authorities to enter upon, to occupy, 
and by compulsory purchase to possess such Jand as may 
be required for so laudable and useful au undertaking; but 
between the mere granting of such powers and putting 
them into practical execution there is unfortunately a great 

p. Attention was drawn to this fact in one of our recent 
impressious, where it was significantly pointed out that but 
a few miles from London, land was denied for the purpose 
of sewage irrigation to a local board, solely upon grounds 
which incontestably demonstrated that the interest of the 
owners was stronger than the claims of scientific, pro- 
fessional, and sanitary considerations. 

A somewhat similar case was decided last week in the 
“ Exchequer Chambers,” but, fortunately for the cause -of 
sanitary p and improvement, in a different manner 
to the former. It appears from the statement, that the 
Bury, Improvement Bipatideenes were either desirous, or 
-compelled, to abate an existing uuisance occasioned by 





i ing the of the thwn into the nearest stream. 
dnote itict ede be domed, aed in order to avail 
themselves of it, there was no other course but to construct 


a fresh sewer, which ran through Lord Derby’sland. This 
the ; the he was litigated 
t. The commissioners, 
soeey which do them infinite 
ti with the verdict, and 
brought the matter on again in the “ Exchequer Chambers,” 
where the former judgment was reversed and on for 
them. Some of the questions raised for the’ consideration 
of the court were certainly not what one wi expect in 
regard to a subject that been so stringently and care- 
fully legislated for. As an example, it wag gravely de- 
manded “ whetber the commissioners had power to exercise 
a discretion as to the course and position of the new sewer, 
or whether they were bound to follow, as near as possible, 
the course of the old nuisance?” Imagi 
acting under the provisions of the Nuisance Removal Act 
being “ bound to follow the course of the old nuisance.” It 
would be difficult toconceive how the Act could be complied 
with upon those conditions, or where the practical utility is of 
first legalising an enactment and then virtually ting 
it. It is manifestly preposterous to say to a local > 
“You must no longer discharge the sewage of your town 
into the river; you must make new sewers, and obtain land 
for irrigation,” and afterwards to deny them the land re- 
quired; to forbid them to construct new sewers, except in 
“the course of the old nuisance,” and, in faet, to hamper 
them with a variety of conditions which render their com- 
plying with ‘the law and sanitary exigencies together an 
absolute impossibility. There is only one party who has 
anything to gain by the construction of sewage and drain- 
age works under a local board, and who would, therefore, 
have any interested motive in selecting one route more than 
another. That party is the contractor, who has nothin 
whatever to do with the laying out of the drains at 
sewers, and very frequently knows little or nothing respect- 
ing the actual course which they take until the works are 
commenced, and an alteration of route impracticable. In 
the case alluded to, the court took a very common-sense 
and practical view ‘of the matter. Having first decided 








that the construction of the sewer was a necessity, it was | 
of opinion that a certain latitude must be allowed in the | 


selection of the route, and that as the commissioners had 
acted in good faith, and only exercised that discretionary 

wer, without which they could not effect much local 
improvement, they were entitled to’a judgment. Too 
much stress cannot be laid upon the important fact, that 


the temporary or permanent occupation of land, for the | 


removal and utilisation of sewage, isa measure far more 
serious than obtaining it solely for railway or other com- 
mercial purposes, where the good of the public is intimately 
combined with the good of the individual. Railways have 
been made by the dozen where they are not, and in many 
instances, where they never will be wanted; but it would 
be difficult to imagine the construction of superfluous 
sewage works. They are matters not of speculative expe- 
diency, but of imperative necessity. They relate not so 
much to the comfort and convenience of the public,as to the 
moral, social, and sanitury welfare of the people. Whilstdue 
supervision should be exercised over all schemes and pro- 
jects relating to the sewerage and drainage of villages, 
towns, and districts, yet at the same time care should be 
taken that when they are proved to be genuine, and calcu- 
lated to promote and accomplish the great object in view, 
no considerations of a private nature should be allowed to 
have any counteracting influence. It is only by establish- 
ing complete uniformity in enforcing sanitary considerations, 


and in supporting the means conducive to that end, that | 


we shall be able to claim immunity from the epidemics 
which we have all cause to remember. 








THE VALUE OF SECOND-HAND MACHINERY. 


“A THING is worth what it will bring, and no more.” 
and we think it may interest both buyers and sellers of 
machinery and engineers’ plant to know what they bring 
in London. When Messrs. Storr and Mortimer, or 
Christie, Manson, and Woods, havea sale of jewels, or even 
more precious gems by old masters, or ancient china, the 
“leading journal ” takes paius to tell its readers what the 
things sold have sold for. Why should we not do as much 
for our readers? The best possible tests of marketable value 
are auction prices. It matters nothing that auctions are 


attended by brokers who sometimes bid against strangers 


for no other object than the malicious one of raising the 
price to be paid by those who will not avail themselves of 
a broker’s services. These men buy to sell again, and they 
really make a very small profit out of their transactions ; 
while against the bond fide purchaser—that is, one who is 
not a broker, yet buys on a large scale—they seldom run 
counter. It does not pay, and the risk of being bowled out 
by being left with a large lot on hand at a long price is too 
great. The prices obtained, therefore, at auctions are not- 


withstanding the brokers, excellent evidence as to the | 


value of all kinds of machinery; and we propose 
from time to time, as occasion suits, to publish in 
our pages the particulars of large sales by eminent 
auctioneers. In some cases we shall give the names of the 
parties concerned, in others we shall withhold them for 
obvious reasons, but in all cases our figures may be relied 
on as accurate, being taken down by independent 
engineers acting as our reporters, and competent them- 
selves to value the articles sold. We yive below a 
very cowplete statement of prices obtained at a sale 
which took place at the establishment of a large West-end 
contractor and builder during the early part of this week. 


The critical remarks included between brackets are ours, | 


The description of the articles sold is repriuted frum the 
auctivneer’s catalogue. 
Smiths’ Shop. 


LOT 
1. Two Gin, wrought iron vices, £2 Gs, 
2. One Gin, ditto and one Tin. ditto, £2 103, 
3. Two Gin, ditto, £2, 
4. One Gin. and 6jin. ditto, £2 10s, 
5. One Syzin. and ue 6jin. ditto, £2-10s, 


e logal authorities | 


| [Fit for coarse awateurs’ work, } 
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6. One 6hin. and one 6jin. ditto, £2 10s. 
7. The deal vice bench in front of windows, 80ft. 
SP SE. Sy HS SOR Seip wers and one cu 


t of vice bench, 480ft. super., deal 
t. 9in. by 9in., and ljin. deal bench, 
7ft. Sin. by 1ft. 9in., on 18s. 


9. A bench-dri with screw feed motion, ‘wrought 
iron table on stand: parallel vice, wrought iron standards and 
stay 





motion, with screw elevating gear, overhead motion, with strap, 
fork, and lever, plummer block and brasses in wall, and cast iron 
hanger, and one spare table 24in. diameter, £5 15s, 
| 11. Sixty cast steel drills for ditto, 5d. per Ib. 
[No. 9 was well worn; No. 10 was a capital tool, though with 
| rather too much about it. 
12. A wrought iron double smiths’ hearth, 6ft. by 2ft. 9in., with 
| wrought iron oy hood, and flue (to chimney only), double water 
| tuyeres with blast valves and levers, cast water-bosh 4ft. Sin. by 
2ft. by lft. Gin. deep, double forge trough 6ft. by lft. 5in. 
lft. 2in., and pair of 30in. bellows in wrought cradle, rock s' 
and lever, nat lead blast-pipe 8ft. long, £3 Lis. 

3. A single ditto 3ft. by 3ft., with wrought iron back, 
and flue (to chimney only), water tuyere with blast-valve 
lever, cast water- lft. 9in. by 13in. by 10in. deep, and pair of 
33in. forge bellows in wrought iron cradle, rock staff and lever 
and lead blast-pipe 8ft., £2 15s. 

14. A ditto with forge trough, £2 17s. 6d. 

15. A ditto, £2 15s. 

16. A ditto with pair 28in. bellows and forge trough, £2 2¢. 
| 17. A ditto with pair of 30in. beliows and forge trough, £2 4s. 





18, A ditto at one end of shop, with corner-shaped hood, and 
forge trough with division, £1 10s, 

19. A 5}in. wrought iron vice on wood post, nine wood anvil 
| blocks, and five cast iron upsetting blocks in ground, cast levelling 
| plate 2ft. llin. by 2ft. 2in. by 2ft. 5in., and forge fire tools, 

£2 12s. 6d. 

20. A wrought iron smith's crane 8ft. radius, foot and head 
steps, stay rods, runner, chain, screw coupling and pulley, £1. 

21. A ditto 7ft. radius and ditto, and wrought traverser bar on 
principals 12ft. long, with travelling pulley, £1 1s, 

[Nos. 12, 13, 14, 15, 16, 17, and 18 were old, and had seen service. 
By the old lettering on them it is evident that this was at least 
the second time they had passed through the auctioneer’s hands.] 

22. A 2-ton overhead traveller, with single-purchase travelli 
crab mounted on four wheels, wood chain, barrel wheel an 
pinion, cast frames, ween shackle, 30ft. of fin. chain, and 
wrought snatch-block and hook, winding gear for traversing 

| travelling, bevel wheels and pinions, square travelling shaft, three 
bearings, trussed timber gantry, wrought truss, two end carriages 
| with spur epee 3 wheels, two gangways with wrought iron 
handrail, and wrought iron railway down sides of shop 16vft. long, 
£36. 

[This gantry was about 40ft. span, and was well up to three tons. 
It was a good piece of work, nearly new, and of very fair design. 
The wall rails were rolled girders, 9in. or 10in. deep. ] 

23. A De Bergue’s patent punching and shearing machine, will 
take in 2lin., 12in. steel jaws, spur, fly, and band wheels, cast iron 
frame and stone foundation, and wood enclosure to gearing, strap 
guide and lever, and extra pair of Gin. shear blades with cast 
cheeks to press. 

24. Thirty-eight steel punches, and twenty-six dies for ditto, 
and l4in. cast steel shear blades, £77 14s. 

[This would cut lin. bars 4in. wide, and punch in proportion, 
thoroughly well made, and quite new. ] 

25. Double-geared screwing machine, to screw up to lin. dia- 
meter, with nut and die holders, planed guides, fast and loose 
driving pulleys, bevel driving gear, cast iron pedestal, circular 
base-plate and overhead motion, with wrought iron framing, and 
stay rods and set of taps and dies, £17. 

[Much worn, and sold for its full value. ]} 

26. A 10jin. centre self-acting screw-cutting slide and sap 
lathe, planed cast iron gap bed 18ft. long on standards, fast an 
loose headstocks, slide rest on saddle, self-acting for sliding and 
surfacing, guide screw and clasp nut, cast iron rack, twenty-five 
change wheels, three face plates 24in., 17in., and &jn. diameter, 
one bell chuck 5in, diameter, and overhead motion, £50. 

[A coarse, strong lathe, which had seen much hard service. ] 

27. A 10in. centre double-geared brake lathe, with cast iron bed 
5ft. long on standards, fast and loose headstocks, saddle and slide- 
| rest, two face-plates 24in. and l0in. diameter, one jawed chuck- 
plate, overh motion with countershaft and hangers, 7-speed 
cone and driving pulleys, £12 2s. 61. 

[A little old-fashioned lathe, with A beds, in good condition. } 

28. A Tin. centre double-geared hand lathe, with cast iron 
5ft. Gin. long on two standards, fast and loose headstocks, com- 
pound slide-rest, socket-rest and holder, two face-plates 13in. and 
| Gin. diameter, one bell chuck, two cup chucks, four T rests and 
three carriers, treadle motion with line wheel and pair of driving 
pulleys, £6 10s. 

[Same quality as lot 27.] 

29. Cast steel slide-rest tools, 6d. per Ib. 

30. Twenty-six steel hand-chasing tools, 10s. the lot. 

31. Wrought iron mandrils, turned, 6s. 

32. Six turned wrought iron boring bars from lin. to 2in, dia- 
meter, one cast iron boring head 8}in. diameter, for Jin, bar, and 
| fifteen steel cutters, £1 1s. 

[ About old iron price. ] 

33. A line of 3in. wrought iron shafting 91ft. long, 73/t. turned 
bright and 18ft. black, five pairs flanged couplings, nine brackets 
fitted with plumwmer blocks, one plummer block and wall box, one 
pulley 24in. diameter Sin. wide, one ditto 24in. by 6in.. one ditto 
ldin. by 6in., in halves, one five-motion cone 12in. by 24in., three 
pulleys l4in. by Gin., one ditto 12in. by 3}in., and one ditto 15in, 
by 5in., £50. 

[Hangers very light, and badly designed ; flimsy, showy work- 
manship. | 
| Tunnel in Smiths’ Shop. 

34. A line of 3in, turned wrought iron shafting 15ft. long, in 
connection with horizontal engine, one avd a-half pair flanged 
couplings, three plummer blocks with brasses, one pulley 2't. Sin, 
diameter by Gin. wide, one ditto 4ft. Gin. by 5in., one spur wheel 
3it din. diameter, 5in. wide, gin. pitch, and pinion on counter- 
shaft lft. 8in. diameter, with sunk featber and withdrawing gear, 
length of 2}in. turned wrought iron countershaft to drive punching 
press 4ft. Yin. long, two plummer blocks and brasses, one pulley 
lft. 10in, diameter, 10in. wide, and 3in. countershaft 2ft. Qin. 
long, to drive line shaft of smiths’ shop, 2ft. 9iv. long, two 
plummer blocks and brasses, and two pulleys 1ft. 8in. by Gin., £15, 
| 35. An 18in. Lloyd's patent fan, on wrought spindle and founda- 

tion, countershaft and pulleys to drive ditto, £4 12s. 6d. 





| 36. The deal staying, with trap doors, as laid over tunnel and 


round machines, abvut 400ft. super., and a 3in. top bench, 16ft, Gin. 
by 2ft. 3in., on supports in store over smiths’ shop, £1 4s. 
Store. 

37. Pair Gjin. centre ungeared headstocks for pattern-makers’ 
lathe, iron-bound timber bed 9ft. long on supports, two poppet- 
heads and mandrils, two sockets, rests and holders, two centres 
and four chucks, and the two overhead motions to drive ditto, £6 5s, 


38. Two Gin. wr ught iron vices, £3 3a. 

[These were of tie same quality as lot 3,] ; 

40, A mahogany top counter iu forewau’s office, 7ft, 8in. hy 2ft. 
fi..cu with fuur drawers, framed stand with shelves under and 
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small cupboard, and two nests of nine mahogany fronted drawers, 
1ft. 9in, by 2ft. by 3ft. 3in. high, £2 2s. 

42, A 20-horse power high-pressure beam steam engine, with 
18in. cylinder, 36in. stroke, metallic piston and rod, bright 

motion, slide and throttle valves, with roc shaft and 
rs, eccentric and rod, governors and standard, & wrought 
iron connecting-rod with crank, 6in. bright wrought iron crank 
shaft, 9ft. long (to coupling), two plummer blocks and brasses, 
entablature and bed-plate with six cast columns, cast iron beam, 
feed-pump, fly-wheel 11ft. 4in. diameter, rim 7in, by 44in., one 
mortice spur-driving wheel 6ft. diameter, 5in. wide, 2in. pitch, 
and an iron pinion 36in. diameter, 16ft. of 4in. steam Pipe to 
boiler, with one expansion joint and 26ft. of 4in. flanged and socket 
— Lg edyer = hie gratings, wrought iron _— 
entablature, hand-rai] and starting-plate, eleven spann e 
brick and stone foundation, £80. cana si 

[A very indifferent beam engine, of poor design and wretched 
workmanship; the castings coarse and full of flaws, and the fitting 
work badly done, Plenty of paint, bright work, and gingerbread, 
od aie _ Not worth more than £50 or £60, Probably 

ught in. 

43. A wrought iron Cornish steam boiler, by Horton, Son, and 
Kendrick, 6ft. diameter, 29ft. long, tube 3ft. 3in. diameter, fitted 
with steam chest 2ft. Gin. diameter, 3ft. high, manhole and cover, 
double safety valve, levers and weights, float gauge, enclosed 
safety valve with lever and weights, and 4ft. of 4in. cast iron pi 
to stack, boiler composition charging apparatus, with 2in. cock, 
steam stop-valve, feed-valve, 2in. gun-metal cock and spanner, 
2in. gun-metal globe stop-valve, two glass gauges, two gauge cocks, 
cast furnace front with Clark’s patent door and smoke-consuming 
apparatus, fire and bearing bars, dead plate and bridge, soot doors, 
a and frame, chain pulleys and weights, and blow-off cock, 


[Well designed, well made, and well finished. Pressure, 40lb; 
fittings very good indeed. This boiler—nearly new—was a 
decided bargain. ] 

46. The brick seating to boiler, 31ft. Gin. bv 10ft. by 7ft. Sin. 
high from floor, with 3in. York stone coping 325ft. super, £20. 

[Not worth the money.] 

47. A wrought iron chequered plate to stokehole, 4ft. 4in, by 
2ft. din, eight new furnace bars and four stoking tools, £1. 


Engine House Underground. 

52. A 5-horse power high pressure horizontal steam-engine, with 
7}in. cylinder, 12in. stroke, metallic piston and rod, bright cross 
head working in planed guides, slide and throttle valves with rod 
and eccentric, wrought iron connecting rod and crank, crank shaft 
8ft. long, fly-wheet 6ft. diameter, and cast iron bed plate, 2in. 
wrought iron steam pipe to 20-horse and 40-horse power boilers, 
and 12ft. of 2in. exhaust pipe, two 2in. gun-metal stop valves, and 
= iron condense water cistern 2ft. 6in. by 1ft. Gin. by 3ft., 





4, 

[A good littie engine in fair condition.] 

53. A 4in. brass barrel lift pump, with copper rod, sling, bell 
crank, weigh shaft, cast standard and brasses, one plummer block, 
eccentric rod, suction to well in boiler house, and 1jin. and 2in, 
delivery pipe next tank, with air vessel gun-metal ends 40ft., £10. 

54, A line of 44in. turned wrought iron shaft in continuation of 
20-horse engine, 13ft. long, one plummer block and brasses, one 
cast iron hanger, one cast iron A standard with wrought stay rod, 
a spur driving wheel 6ft. 3in. diameter, 6in. wide, 2jin. pitch, one 
pair mortice mitre wheels 2ft. Gin. diameter, 44in. wide, 2in. pitch, 
and two riggers 3ft. Gin. diameter by 9in., £20. 

55. A 40-horse power high pressure steam-engine, with inverted 
cylinder 24in. diameter, 36in, stroke, metallic piston and rod, cast 
iron cross-head, slide bars and blocks, bright “y iron correcting 
rod, cast iron crank, 7in. wrought crank-shaft 6ft. long, with two 
plummer blocksand brasses, fly-wheel 12ft. diameter, rim 9in. by 5in., 
one cast iron pulley on crank shaft 8ft. diameter 9in. wide, one ditto 
4ft. diameter by Gin. wide, spur driving-wheel 8ft. 6in. diameter 
Thin. wide, 3in. pitch, and pinion 2ft. 9in. diameter, slide, and 
separate expansion valves, with eccentriccam and bowl. Two cast 
iron A standards and bed-plate governors, with driving gear and 
double beat throttle-valve, cast iron segment plate, condense water 
= and wrought waste pipe, and brick and stone foundation, 


[Poor workmanship and bad design. ‘Worked at thirty-eight 
revolutions; boiler pressure, 401b; cast iron crosshead. Apparently 
made to sell. Probably bought in.] 

57. A wrought iron Cornish steam boiler, by Horton, Son and 
Kendrick, 7ft. Gin. diameter, 30ft. long, with fire flue 4ft.diameter, 
fitted steam dome 3ft. diameter, 3ft. high, manhole cover and bars, 
double safety valve, lever and weights, single box ditto, steam stop 
valve, two 2in. steam cocks with gun-metal plugs, cast iron 
boiler composition, charging chest, two 2in. gun-metal globe 
steam stop valves, two glass water gauges and cocks, stop 
back valve for feed, cast furnace front with patent door, 
and Clark’s smoke-consuming apparatus, fire and bearing 
bars, dead and bridge plates, damper and frame, chain pulley 
= weights, Smith’s patent steam pressure gauge and syphon cock, 


[A splendid boiler, newly new, well made and well fitted, worked 
arly to 40lb. on the inch. The boiler is so situated that it 
cost about £20 to take it out of its seat and put on a truck.] 

58. The brick seating for above boiler 22ft Sin. long, 11ft. 6in. 
wide, 8ft. Gin, high from stoking stage, with 360ft. of 34in. York 
paving over, £25. 

59. The 44in. York stone flagging to —- 78ft. super., with 
hand rail, and 3in. ditto to engine-house and stoke-hole 9ft. super., 
and 11-tread wrought iron ladder, £3 5s. 

61. A donkey steam pump, 4in. cylinder, 5in. stroke, and 2jin- 
plunger to feed pump, with cast iron frame, crank shaft with fly 
wheel, eccentric and slide, wrought steam and exhaust pipes to 
where marked, lin. globe gun-metal steam stop-valve, 1}in, feed 
pipe 6ft., and 2in. gun-metal wheel valve, £8. 


It will suffice to state in conclusion that nearly all the 
plant sold was comparatively new. The sale was effected 
under a bankruptcy. 





An Ocran Race.—Another remarkable ocean race across the 
Atlantic is reported by the Liverpool papers. Like the trial of the 
Russia and the City of Paris, accidental circumstances concurred 
in bringing about a simultaneous start of the vessels from New 
York, and not a pre-arranged plan of racing. The City of Balti- 
more left New York with the mails for Queenstown and Liverpool 
on her regular day, the 8th of May. A few weeks before another 
of Mr. Inman's splendid fleet, the City of Boston, met with an 
accident to her machinery when about to start, and the necessary 
repairs having been made, was ready to start, as an extra ship, on 
the same day as the City of Baltimore. The ae 4 of Boston is 
about two years old; the City of Baltimore is a much older vessel, 
Her commander is Mr. T. F. Roskell, the City of Boston being 
commanded by Mr. H. Tibbets. The City of Boston got away 
first, leaving her anchorage at 2°15 p.m. of the 8th. A few miles 
outside Sandy Hook, while she was stopped, the City of Baltimore, 
which had received her mails and passengers at New York at 
2.26 p.m., oe ences on her voyage, 


east coast of Ireland, between obs ae and Queenstown. This 

ogg: was passed by the City of ton at 5.50 p.m. of Monday, 

17th, eighteen minutes ahead of the City of Baltimore. The 

latter vessel called at Queenstown, the City of Boston did not, and 

this détour will account for the City of Baltimore arriving at the 

Beli buoy at the mouth of the Me two hours and ten minutes 
her sister ship and rival for the time being.—Zimes, 





her at 4.36. | 
Four minutes afterwards the City of Boston was also under way | 
full speed, and the two vessels were in company during the rest of | 
the voyage as far as the Fastnet Rock, which lies on the south- | 


DEEP MINE PUMP BUCKET. 
BY MESSRS, J. AND T. DALE, KIRCALDY. 
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WE illustrate in the annexed engraving an improved pump | return ticket fares. We enclose a map of the West of England, 
bucket, constructed by Messrs. Dale, engineers, Townsend Foundry. with the objects marked thereon which we think are likely to be 
B is an elevation of the pum bucket, B’ is a plan of same show- | of interest to the members of the Association. 
ing grating, L is an india-rubber lid gin. thick, in one piece, work- “Invitations have been already received by the Local Committee 
ing loose upon bucket spindle, and having a vertical play of about from the inhabitants of ee oy Devonport, Torquay, and 
ljin.; R, R are split rings of gutta-percha; and R! is a plan of'| Taunton, for the members of the Association to make excursions 
same; 1, 7, 7 are holes drilled through the top and middle ring of.| into those neighbourhoods; and it is expected that excursions will 
the pump bucket, allowing the water when the pump is at work to | be made to North Devon, Dartmoor, onl other places of scientific 
get freely behind the rings R, R, pressing them out, and so, as | interest during the meeting. 
they wear, making a water-tight packing against the sides of the | ‘‘ We shall esteem it a favour if you will kindly inform us if it 
pump barrel; G and G’ is a perforated guard, the diameter of | is Fp intention to be present at this meeting, and whether you 
which is such that the area of the water space all round is ‘equal | will communicate a paper to any of the sections. On hearing 
to that of the space in the grating of the bucket B; F is the fuot- | from you that ay intend being present, we will in due course 
rod, the socket of which is fitted ay upon the bucket | furnish you with a card of membership, and endeavour to make 
spindle S, and by means of the cotter C’ is fastened tightly and | any arrangements you may require with respect to lodging or 
firmly upon it, at the same time fixing the guard G ly between hotel accommodation. 
the foot-rod and collar upon the — S. C?is a small cotter | ‘‘ The reception rooms (where tickets may be procured and every 
fitted into the socket of the rod F, but not fixed during the time | information obtained) will be open on and after Monday, 
that the pump is at work, but is for the purpose of driving the | August 16th, 
foot-rod F off the bucket spindle 8S. The clack of the pump X is 
fitted with an india-rubber lid and ‘orated similar to 
those upon the bucket; Y is the bow of the clack by which it can 
be grappled when it is requisite to remove it. 

The advantages this improved bucket has over those of the 
ordinary construction are considerable, inasmuch that it will last 
during the whole time a shaft of sixty or seventy fathoms is being 
sunk—when owing to sand, &c., the wear upon the buckets is HUNTER’S PATENT ANCHOR. 
always greatest—although the sinking were to take as long as < , e 
twelve months, without requiring new rings. The india-rubber |_ THIS anchor, the invention of Mr. 8S. Hunter, Gateshead, oscil- 
lid Messrs. Dale expect will last for many years, having, after | lates in the arms, but the bite does not depend on the uncertain 
about five months’ constant working, taken out the improved | action of toggles or horns on them, the points or pecks of the palms 
bucket for examination, finding no perceptible wear upon it, | never being out of a biting angle in the arc of oscillation. 
Another advantage is that the grating surface of the bucket and | The oblique palm, with its diverging resistance property, the 
perforated guard greatly prevent obstructions being effected by | scientific invention of the late Capt. Rodger, R.N., is adopted in 
the falling of bolts or other bodies, or the floating of pieces of | the anchor, and by the closing-in of the arm to the shank much 
wood, by which, as our mining readers will be aware, great delay further develo than was possible in the fixed arm anchor. 
is often caused, necessitating the taking off of the doors in order | When let go, the anchor cants at once into a biting position, and 
to clear the leather lids. In shifting the improved bucket to 
renew the lid it is only necessary to drive back the cotter C’, and ‘ee 
then to drive in the cotter C*, which loosens the foot-rod froin the 
bucket spindle, when the bucket can be taken out, whereas the 
usual method of coupling the foot-rod with the bucket rod has 
been found to be clumsy and inconvenient. The cost also of the 
improved bucket is but little more than that of those of ordinary 
arrangement. We may mention that the lining to the doors and 
the general construction of the pump barrel is such that the 
clack X can be drawn out and lowered in, if the pit in which it is to 
be fixed should be flooded, without its coming in contact with any 
corners or projections. The linings of the doors are sometimes 
filled at top and bottom with wood, but this we consider as 
unnecessary, 


“We are Sir. your obedient servants, 
** Henry 8S, Evuis, ) Honorary 
** Joun C. Bowrinc,}+ Local 
** RicHarD Kirway, ) Secretaries.” 





























THE BRITISH ASSOCIATION. 
THE following circular has been issued by the Local Committe® 
of the British Association :— 
** Albers Memorial Museum, Exeter, May, 1869, 
**Sir,—We are desired the Local Executive Committee of 
the British Association for the Advancement of Science to inform 
‘ou that the meeting for the ge year will commence in 


der th . P 
—_ = FS ascen, “AD. OL. Sec. RS. on feeling the strain of the cable the palm penetrates the ground 


: dle sea" ithout crushing it, the irresistible action of the i 
Lucasian Professor of Mathematics in the University of Cam- | ¥* ning it, the arm in opening 
bridge. As Exeter has never yet received a visit from the Associa- out ov toed By — : = to hrs — — — may have 
tion, the following information may be useful to many of its aalinedae ae ~ pons | co = Bee adh —— = hold 
——T The geen of Gn: city aged | Sage | pe uneq wT pe will, according e inventor, ‘ound 
an gings accomuodation in the city is quite eq at oO grace . 
the majority of towns visited by the Ansosiation, | Esmonth | ground quite dean.” The anchor is cally Sebo; the hole te the 
howe ct ber neve pm Fs accommodation for visitors | *hnk aifords secure — he the bows of the ship; the anchor is 
and their families. Exeter is about five hours’ distant from — —-= in - iron, anak eqpeiig naam 
London by the Great Western and South-Western Railways, and essential properties of a good anchor, 
is on the main line of railway to North and South Devon and 
pet Members proposing to —_ a — bs a 
an rnwall should obtain tourist tickets, whic suppli Soura Ken: “Wes ‘ 
to any one member, on production of a card of membership, from | ending ‘dnd May. 1960, on Monday. Teotse rm ba oll og 
all the principal stations. in England. Tourists’ tickets are | from j0 a.m. to 10 pm, m 28,811; Me ype io 
available for a calendar month, and for a longer period by a small Galleries, 6127 ; on Wednesday, Thursday, cos Frid ‘ 
further payment. The journey can be broken at Exeter both in | 19 am. till 6 p.m., free, museum, 4517; Meyrick and other 
oing and returning to North or South Devon and Cornwall. | Galleries, 1413; total, 40,868. Average of corresponding week in 








embers can obtain return tickets, available from August 16th to | ¢ 7 H 
28th, on production of their card of bership, at ordi eine aimee Total from the opening of the museum, 
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THE MANUFACTURE OF BOOTS AND SHOES 
BY MACHINERY. 
Ainsworth, of Manchester, 


feet costume as then worn (similar to the boot and shoe 
present mode of working), are seated upon low stools, 
which doubtless = alwa: —_ ct mo employments as 
most convenient for executing 

all attempts by any other method have hitherto failed, and 
whether a change in the shoemakers’ mode of 

nating between sitting and standing, which for 
ee is desirab! a chinge of ee? cn is 
among the discoveries and things o: df 
Since those lines were penned, considerable 
changes have taken place in the system or mode 
of manufacture of boots and shoes, which have 
resulted in a beneficial alteration in the position 
of the workman. Elias Howe’s wond inven- 
tion of the sewing-machine relieved the. boot- 
makers from a very tedious part of the work, 
viz., the “closing” or sewing together of the 
pieces to form the uppers of the boots. The 
next step was the attaching of the upper to the 
sole, which was usually done i 
intermediate piece or strip of leather, known 
as the “welt,” to one edge of which the u 

was sewn in the first place, and then the sole to 
the other edge, the welt thus forming the con- 
nection between the two. Some years since, a 
French inventor proposed to attach the soles 
directly to the uppers by means of brass screws, 
and he constructed a very ingenious machine 
for effecting that object. The cost of - the 
process, however, and the complicated character 
of the machine, prevented this system from being 
generally adopted. Ultimately brass or iron nails 
came to be generally used instead of screws, 
and cast iron lasts were employed, so as to turn 
the points of the nails. Upright benches were 
introduced, on which the lasts were placed during 
the nailing process, so that to this extent the 
position of the workman was improved. Boots 
made on this system came to be known in the 
trade as “riveted boots,” and owing to the low 
prices at which they could be sold—which was 
due, in a great measure, to the employment of 
boys and inferior hands in their manufacture—a 
large trade arose in these goods, and, to a great 
extent, they superseded the welt-sewn boots, 
which require labour of a more highly skilled 
and expensive character for their production. 
Riveted boots, however, possess several inherent 
defects which in time became apparent. The 
rigidity of the metal screws and nails destroyed 
the elasticity of the boot, and caused discomfort 
and sometimes pain in walking. The continual 
pressure of the toot and the wearing away of the 
leather forced the screws and nails inwards, so 
that they soon protruded on the inside of the 
sole, wore holes in the stockings, and injured 
the feet. The boots were also difficult to repair, 
and it was found impossible to re-sole them with- 
out almost re-making them, which, besides being 
expensive, altered the shape of the boot and 
destroyed the fit. These circumstances have 
caused riveted boots gradually to fall into dis- 
favour. 

Exactly ten years since a Mr. Lyman Blake 
patented in England an improvement on the 
American Wickersham sewing machine, the 
object being to enable it to sew on the soles of 
boots, which constituted a further step in the 
return to sewn boots. It substituted single- 
thread stitches for the metal screws and nails, 
and to some extent this was an improvement. 
The rigidity of the boot, however, still remained, 
as there was no welt to connect the upper with 
the sole. There was also the same difficulty 
with to repairs; besides which the machine 
could not be profitably used for “children’s” 
work. The projection of the stitching on the 
inner sole was the reverse of comfortable in 
walking, and although it was endeavoured to 
remove this objection by the insertion of a sole 
or sock, it proved to be only a temporary expe- 
dient. The sole soon became uncomfortable to 
the foot, and had to be drawn out, leaving the 
sewing to get destroyed by the moisture of the 
foot, when riveting or pegging had to be resorted 
to to patch it up. 

These considerations occupied the careful 
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mani the wi The Crispin sewing machine 
used for-the closing of heavy uppers, and from that 
eg = ay this work has been carried on with com- 


i its were devised, 

for which patents were obtained by Mr. _ ea Greenwood (of 
Batley, of Leeds) and Mr. William 

Keats in 1866, and by Mr. Greenwood and Mr. John Keats in 1867. 
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now fully developed at the factory of Messrr. Keats, at Leek, 
may fairly be said to have met and overcome all obstacles, inas- 
much as by it welt-sewn i sizes, from 
slippers up to the heaviest navigators’ clumps with soles jin. 
thick, and from children’s up to men’s sizes, are made by 
the use of machinery, y independent of skilled labour, and 
of a quality equal, and in some kinds even superior, to the best 
hand-sewn boots, and at a price approaching that of riveted 
work. In fact, the inventors have realised the idea with which 
they originally started in this respect, and in a most satisfactory 
manner, 

Our engravings represent views of the Crispin 
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. 1 being a perspective view of the “ post- 
Crispin” for boot-sole sewing, and Fig. 2 a 
similar view of an “ arm-Crispin” for closing 
heavy uppers, belt-sewing, and harness work. 
Fig. 3 shows a section of the arm-machine, 
from which the various details can be seen. 
This machine is worked in the following 
manner:—To fix the hook the machine is 
turned by hand until a line cut across the ed 
of the needle-bar / at the lower end—near 
arrow-point—is on a level with the bottom end 
of the slide. The hook is then fixed with its 
point on a level with the point of the divider a, 
care being taken to have the notch which 
receives the thread at right angles with the arm 
of the machine. After the large bobbin is 
charged with thread and placed in position, the 
cover and hook plate at the end of the arm 
are drawn off, and the thread is brought over 
the guide pulleys until it reaches the pulley 0. 
It is then through the eccentric hole in 
the small gear wheel and drawn forward and 
passed through the hole in the hook plate, 
which, with the cover, is replaced in position. 
The shuttle is threaded by placing the bobbin 
in the shuttle with the long centre end foremost. 
The thread is passed through the upper slot over 
the bar, and through the lower slot, and then 
through one of the round holes. The shuttle is 
then placed on the slide and the hinged stop c 
is put down. The pressure-foot is raised ™ 
means of the lever d, and the work is put under 
the hook so as to be moved from right to left. 
The thumb-screw m is for giving a suitable 
tension to the thread. The pressure-foot is 
raised by means of the lever d, and the work put 
under the hook so as to be moved from left to 
right. Suitable tension of hook thread is ob- 
tained by means of the thumb-screw m. The 
feeder is adjusted and kept to push in the 
required direction by the round vertical bar 
being pinched with the thumb-screw ¢; an angle 
of 45 deg. is found most convenient for the arm. 
The double screw-nut f is for adjusting the 
pressure to the thickness of the work, the amount 
of pressure being regulated by the screw g. The 
feeder is adjusted to the thickness of the work 
by turning the screw 4. The screw i is for 
regulating the length of the stitch, the screw 
being secured by the lock-nut %. For removing 
the bobbin the pin n is taken out, when the 
tension-spring will force out the bobbin. In 
operating the machine, it is first charged with 
waxed thread; the gas is then turned on and 
lighted through the holes in the side of the arm. 
The jets behind the shuttle-race are also lighted 
until the machine is sufficiently warm to soften 
the wax. The countershaft mounted in the 
framework under the table being put in motion 
by the driving-belt, the machine is started by 
pressing the foot-lever and thereby bringing the 
rn pulley covered with leather into contact with 

the internal pulley mounted on the end of the 
driving pinion. On withdrawing the pressure 

of the foot the machine is instantly stop 
Weshall now proceed to describe the “Crispin” 
process of manufacture, and may premise that 
a in this, as in every other system of making 
| boots, the “last” is the basis of operations. It 
represents the foot which has to be fitted with 
a suitable and comfortable covering, and if the 
measurements of the foot are not carefully taken 
and the last properly proportioned, failure will 
in all cases be the result. But here the “Crispin’ 
lasts have a great advantage over those hitherto 
- used, for they are so constructed as to be variable 
by the insertion of wedge-shaped middle pieces 
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of various thicknesses, so that the minute devia- 
tions in measurement of feet having the same 
sole outline can be accommodated with the 
greatest ease, and without having a special 

















———> last for every different foot. Besides their 





attention of Messrs. John Keats, William Keats, 
and William S. Clark, the inventors of the 
Crispin sewing machine and system of boot 
manufacture. Their object was, in the first place, to 
secure with two threads, capable of being used when 
waxed with shoemakers’ wax, seams which could not be 
made sufficiently solid by the ordi sewing machine, 
which does not admit of the use of shoemakers’ wax. In 
the second place, they desired to manufacture by machinery welt- 
sewn boots which should be equal in quality to the very best 
hand-sewn boots, and at a price approaching that of riveted 
boots. The first patents were taken out in 1863 by John Keats 
and William 8. Clark for the Crispin sewing soschinn, and by 
William Keats and John Keats for their improved system of boot 
construction. The chief characteristic of the Crispin sewing 
machine 2 pa tem ype op le hook and a shuttle instead of a 
needle and a shuttle, an e advantages of this arrangement are 
twofold. First, the thread, not having to pass through an eye, 
can be thoroughly saturated with the wax, which is neither, 
squeezed out nor scraped off by the eye ; and, secondly, as the 
hook in descending has no thread in it while piercing the 
leather, the hole made is no larger than the size of the hook, and 
a thicker thread can be used, so as to fill the hole with thread 
and wax. The shuttle and hook being both situated above the 
table on which the work is placed, the stitch is formed on the 
upper surface of the work, so that the operation can always be 
seen. The stitch produced is a twisted lock-stitch, which makes 
the firmest sewing kuown. The machine is to 

driven by power, and a stop motion is applied by means of a foot 
lever, which stops the motion of the machine instantly in any 





As may readily be imagined, the practical maturing of the | 


process has been a very laborious and difficult matter, as it in- 
volved a complete departure from pre-conceived modes of manu- 
facture. It has met with strong eppeaiion on the part of the 
workmen, who err ly luded that their interests were 
menaced by the introduction of machinery, and it has also had 
to contend with the prejudices of the masters, who have looked 
with intense dislike upon an innovation which, if successful, 
would revolutionise the trade, displace existing manufacturing 
appliances, and bring them into collision with their workpeople. 
The machifery hitherto introduced into the “bottoming” de- 
partment of boots and shoes—that is, the putting together of 
the soles and uppers—has been in the shape of additional 
appliances to existing processes, and not in substituting ma- 

ery for costly hand operations. The more difficult, laborious, 
and artistic cok was left to be done by hand, so that in the 
best class of work the production or cost of manufacture was 
not sensibly cheapened by the use of machinery, neither were 
the workmen better remunerated, as is generally the case when 
machinery is used, and in no case were the boots improved for 
the comfort of the wearer. It may also be said that the manu- 
facture of the low-priced riveted boots has been as unsatisfac- 
tory to the makers as to the wearers, for the apparent saving by 
the adoption of cheaper labour in “bottoming” has been to a 





be | great extent neutralised by the increased waste in spoiled work 


caused by the inexperience and carelessness of the workpeople— 
chiefly boys—who have been employed. In all cases the “ last- 





|] tending to make more comfortable boots, the 
cost of lasts—one of the most serious of 

the boot manufacturers’ expenses — is thus considerably 
diminished. The last having been selected, the first opera- 
tion is to shape the base patterns, or pieces of metal which serve 
as patterns from which to cut out the several pieces of leather, 
cloth, &.,to form the uppers. As in the Crispin system the 
process of lasting previous to bottoming is dispensed with, 
these base patterns have to be very carefully made, as upon 
them greatly depends the fit of the boots. When, however, 
they have once been accurately shaped, they serve always, and 
can be depended on for the size of last to which they belong. 
A certain definite allowance is made in shaping these base 
patterns for the width of the material which is taken up in the 
sewing operations. The process of lasting before bottoming 
being dispensed with, no allowance of material is necessary in 
the uppers for the tacks or nails used to attach the upper to the 
insole. Hence a saving of material is effected, which, in boots 
of a high quality of uppers, is an item of considerable import- 
ance, Besides this, as no tacks or nails are used, none can pene- 
trate through the insole and hurt the foot, as so often happens 
with both riveted and hand-sewn boots, when carelessly lasted. 
Another advantage is that when the uppers are “closed” from 
pieces cut from properly-shaped base patterns, the workmen who 
operate subsequently cannot spoil the fit. In boots lasted in the 
ordinary way the fit depends greatly upon the care with which 
the uppers are stretched over the last and attached to the insoles. 
The workman pulls and nails a piece here and there, and if he 
pulls harder at one point than at another he either permanently 
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stretches and weakens the upper at that part, or, if the material 
be too elastic to take a set, he makes a tight place, which will be 
felt by the wearer. If he uses nails which are too long, they 
penetrate to the foot, as already mentioned, and are a constant 
nuisance; whilst, if the nails are not long enough to attach the 
uppers firmly to the insoles, or if an insufficient number are 
used, then slack places occur, which create difficulties for the 
sewer or the riveter. If, too, the line of the tacks is not well out 
of the way of the line of the rivets or nails, or if the riveter is 
careless, then the nails are turned aside from their proper course 
by coming into contact with the tacks, and they often spoil the 


: Uppers by coming out at the side or otherwise tearing the 


material. 
The uppers being thus properly cut out and sewn, are ready 
for being sewn to the welts, which are specially prepared for the 
urpose, The upper and the insole having been adjusted, a welt 
held to their outer edge, and the whole are sewn together by 
the Crispin sewing machine, the workman guiding the pieces 
carefully, so as to have the line of stitching correct. The time 
required for one seam is thirty seconds, The welt is then turned 
over and adjusted to a sole, and the two are sewn together 
oe by the workman ina similar manner, and in the same 
ength of time as the last, so that the four seams of a pair of 
welt boots can be sewn in two minutes, or, allowing for stop- 
pages, say at the rate of a pair every three minutes; the time 
required to effect the same result by hand being an hour and 
a-half. The boot is new ready for the operation of forming the 
feather, which is but the work of a few seconds, the result being 
to form the upper strictly to the contour of the outsole by 
means of the insole, and to make the latter quite even and 
smooth to the foot. After this the boot is taken toa lesting 
machine, and the last is properly inserted by the aid of mecha- 
nical pressure. By this process the upper is uniformly strained 
to the last, which insures a glove-like fit. No parts of the upper 
are unequally stretched, thereby doing away with the cause of 
corns or pain from unequal pressure. Any suitable heel is now 
applied by the workman on an upright bench arranged for the 
purpose, and it is either nailed on there and then, or taken to 
the Crispin machine to be sewn on. After this the edges of the 
sole and heel are trimmed by a paring machine, when 
the boot is ready for any ornamentation or finish cus- 
tomary, according to the quality and style of the work 
required. It will thus be seen that sewn welt boots are 
made by a perfect process of machine manufacture. They have 
all the advantages of the best hand-made welt boots, and none 
of the disadvantages or defects common to all hand-made boots, 
whether sewn, screwed, or riveted, which have yet been produced. 
The manufacture has passed the stage of experiment, and has 
become a remunerative and regular business. Messrs. Keats’ 
factory is capable of turning out nearly a thousand pairs of sewn 
welt boots per week. “This firm has, under competition with 
makers of hand-sewn welt boots, obtained the contract for the 
Sipply of the Leeds police force, and they have an extensive 
demand for private consumption. Judging from the testimonials 
received by Messrs, Keats, their Crispin ae give every satis- 
faction in point of comfort and durability. By placing them- 
selves in direct communication with their customers by means 
of agents, Messrs. Keats have introduced a new feature in the 
trade. Instead of making hoots of certain standard trade sizes 
to be kept in stock, the agent measures every customer carefully, 
or they can even measure themselves, so that the boots are made 
for the feet, instead of the feet having to accommodate them- 
selves to the boots. The method of measurement is very simple, 
and is based on the metrical system. The measure is transmitted 
to the works, and, in ordinary course, an order is executed and 
delivered within seven days. Boots are also made of the 
standard trade sizes for exportation, and also for home use where 
desired by the dealers. 

It is hardly necessary to say that the Crispin sewing machine 
has not been brought to its present state of perfection without 
many experiments, great expense, and considerable mechanical 
skill and experience. The manufacture of the machines was 
placed in the hands of Messrs. Greenwood and Batley, of Leeds, 
soon after the first experimental machine had been made. The 
apparatus was then very imperfect, and not adapted to the sewing 
on of soles to boots, which is now likely to prove its most important 
feature. To Mr. Greenwood’s mechanical talent the perfecting 
of the Crispin machine, as well as the successful practical de- 
velopment of. Mr. Keats’ inventions in the making of boots by 
machinery is greatly owing. It is satisfactory to know that this 
machine is a thorough success, being capable of sewing any work 
required in the manufacture of boots, shoes, driving belts of the 
strongest kind, and the heaviest as well as the lightest work 
required by harness and accoutrement makers. Great credit is 
due to Messrs. Keats for the energy and practical skill with 
which they have developed their special manufacture, and it is 
to be hoped that substantial remuneration in the shape of com- 
mercial success awaits those connected with an undertaking 
which promises to be of such public importance and benefit as 
does the present application uf the Crispin sewing machine. 





ON THE VENTILATION AND TRAPPING OF 
DRAINS. 


By James LOVEGROVE, Esq., Assoc. Inst. C.E.* 

THE subject embraces the ventilation of drains, the trapping of 
gullies, and the various modes adopted for preventing sewer air 
passing out of gully and drain inlets, 

The author of this paper has been led to attach considerable 
importance to the subject of drain ventilation, in consequence of 
having, in many instances, observed in houses where sanitary 
works had been carried out, a larger amount of effluvia after the 
execution of — works than existed before. He therefore 

urposes, in order that the subject may be fully and fairly put 
| ori the Society, to refer to the various means by which sewage 
matter has hitherto been conveyed from houses; to notice the 
effect upon the air in drains of discharging sewage matter into 
them; to suggest a new mode of ventilation; and also to consider 
the means usually employed to prevent the escape of sewer air 
through gully and drain inlets. 

Some twenty or thirty years ago public sewers were permitted 
to receive waste and refuse waters only, the closet drainage being 
carried into cesspools, The washh sink discharged the waste 
on to the surface of the back yard, by a pipe which passed through 
a hole in the external wall ; the other waste water flowed along an 
uncovered drain beneath the floor of the house, and thence over 
the surface of the footway into the side channel of the street, so 
that, at all times during the day, a dirty stream of sewage might 
have been seen flowing along the channel. The exhalations from 
the uncovered cesspool, from the soaked and saturated materials 
of the uncovered drain, and from the exposed stream of sewage in 
the street, were most offensive. A covered sewer along such a 





but with untrapped inlets, and untrapped hoon were also formed 
im the street channels to carry off the surface water. Thousands 
of cesspools were next connected with the sewer by overflow drains, 
and these allowed the effluvia therefrom to escape through the 
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inlet opening, and caused a nuisance as great, or nearly so, as | 
existed under the origival state of things; 

The next step was that of abolishing pools and fixing pan- 
inlets, in direct connection with the drain leading into the sewer. 
The result was, that although the nuisante.arising from the cess- 
pools had been removed, the effluvium oronpins through the 
untrapped drains and gullies was increased tenfold. The cesspool 
had been a long-standing abomination before the water-closet was 
thought of as the readiest way of getting rid of the nuisance. But 
this remedy, though so universally adopted, should be regarded by 
all as one of a palliative character only, as it. not only causes the 
pollution of our rivers, but requires more than half the water 
supply to keep the closets clean, It is, however, hoped that modes 
of collecting the excreta and the most valuable portion of town 
sewage without destroying their valuable properties, will, ere long, 
be introduced, and that the sewers simply be put to their 
original use of receiving waste and refuse waters only. The dry 
earth closet may be a stepin the right direction, and should receive 
a fair trial, in spite of the few difficulties which have to be met 
with at the outset. 

In inquiring into the causes of air currents, either from or 
within drains, it is suggested that the variable flow of sewage has 
a powerful influence on the air within the drain, whilst that 
produced by rainfall has still greater, and the variations of tem- 
perature are another cause of displacement and renewal of drain 
air. The table shows a series of observations taken at the outlets 
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of drains, at the point of connection with the sewer. They were 
taken by Biram’s anemometer, and the results show that up and 
down currents of air are constantly passing to and fro, Whenever 
an up-current issues through a drain-opening, it must be manifest 
that some of the inlets of such drains are untrapped, and therefore 
sewer air must be escaping through such untrapped inlets, to the 
danger of those who reside in the house. In the construction of 
gully inlets there are two principles which should be strictly 
observed, viz. :— 

1. To prevent, as far as practicable, the entry of road detritus 
into the sewer. 

2. To prevent the escape of sewer air through the inlet. 

Various methods have been adopted. Twenty different forms of 
traps in general use are all dependent on being constantly charged 
with water, and may be easily proved to be inefficient for the 
purposes for which they were designed, and for these reasons 
should be condemned. The sewer air is separated from the atmo- 
sphere by the jin. of water, or at the most lin., and a few days’ 
dry weather is sufficient to untrap most of the gully inlets, as the 
water quickly evaporates to below the syphon dip. This evapora- 
tion is aided, in many cases, by the absorbing power of the 
materials with which the inlets are constructed, and also by 
matters falling into them, These gully traps are often fixed in 
a narrow street close to the open doors and windows of the houses, 
and are, it is feared, in many instances, the cause of much ill- 
health. Traps constructed'on this principle have been observed 
by tbe author in an untrapped condition, in Derby, Leicester, 
Windsor, and other places. Another form of trap, largely used 
for street gullies in the metropolis, is known as the shackle-flap, 
sometimes fixed at the end of a 12in. or l5in. length of pipe, and 
sometimes in the form of a squure block. The flap and its seating 
form two plain metallic surfaces, and it therefore does not admit 
of partial separation of the surfaces, as the smallest possible 
opening made by the overflowing water separates the surface 
throughout, so that while the water is flowing through the lower 
part of the valve, the sewer air escapes through the upper part. 
The flaps are sometimes fixed at the point of connection with the 
sewer ; their action has been tested where thus fixed. A lighted 
candle has been held at the sides of the flap during the passage of 
water through the gulley, and a strong current of sewer air was 
found passing through the upper part of the flap during the period 
of flow. The system adopted by the author is constructed on the 
two principles hereinbefore-mentioned, and forms a combination 
of the syphon-dip and shackle-flap. It is made in two forms—one 
form having the appearance of a bent tube, nearly semicircular in 
shape, and inserted so that one end of the tube, called the syphon- 
dip, dips into the cesspit beneath the gully grating, and the other 
discharges into the outlet, the valve-flap being fixed within the 
tube. The other form is that of an oblong block of stoneware 
having a Gin. opening formed diagonally through it, so that the 
valve on the outlet side is from lin. to 2in. higher than the 
opening in the block on the cesspit side, both on the same principle 
but in different form. The syphon-dip ‘prevents the escape of 
sewer air through the upper part of the shackle-flap during the 
period of flow, and the flap resists the upward pressure of the 
sewer air, thus effectually sealing the inlet. The pressure of the 
sewer air within assists in closing the flap, whilst the pressure on 
the inner face by the atmosphere opens the flap and allows a 
refreshing current of air to pass into the sewer, This current is 
generally so strong as almost to blow out the light when placed 
near to the flap, and should be maintained, but so as not to admit 
of the escape of sewer air.* 


cable to all the forms of trap dependent on a constant film of 
water for their action, which ee" consequently, not reliable. The 
following examples have in the author’s practice :—Ata 
nobleman’s residence in Leicestershire the smell of sewer air was 
—- throughout the bedroom floor. The closet appeared to 
well constructed, and a ve apparatus fixed ; the walls 
were cased with yg! panelling, beautifully polished; but the 
smell was intolerable, ‘The flame of a taper, applied to the to 
edge of the casing, indicated a strong current of air, also at se 
open joints in the wood-work. The casing was removed, when a 
4in. lead waste-pipe, leading from theeistern, and having asyphon- 
dip, was exposed, The pipe passed through an opening, much too 
large for its size, cut in the side wall, and thence into the cistern. 
The flame of the candle indicated that a strong current of air 
into the closet through this opening, and by the waste-pipe into 
an ante-chamber, and thence into the bedroom. The syphon was 
then pierced with an awl at the lowest point, and the candle-flame 
applied, when the current of air, passing through the perforation, 
proved the syphon perfectly dry. The water-mark of the cistern 
showed distinctly that no water had reached the top of the waste- 
pipe for months, The waste-pipe was at once removed, and an 
overflow-pipe fixed, to discharge on to the roof gutter, in lieu 
thereof. Smells also arose from a number of dry bell-traps around 
the house; these were removed, and improved traps fixed in their 
place. The drain was also ventilated - means of an iron pipe, 
carried to a height of.about 40ft., and a supply of air obtained by 
fixing an air-supply valve near the outlet of the drain. These 
measures effectually prevented any smell escaping into the house, 
Another case was thet of a house situated in Moorgate-street, City, 
the b t being pied by the housekeeper as a living-room. 
On examination, the drain was ascertained to be in direct commu- 
nication with the sewer with a common bell-trap, which was dry, 
in the front area; another dry trap in the back kitchen, in the 
centre of the stone floor, giving out a strong current of sewer oe 
the raised sink had the usual bell-trap, but. the bell was off. The 
effluvia arising from these sources passed ap Se staircase, also 
through several defective portions of the plastered ceiling, and 
corrupted the air of the whole house. On the upper floors of this 
house there were two water-closets, a lavatory, and a urinal, each 
discharging, by three separate branches, into a 4in. vertical soil- 
pipe let into the wall. The lavatory basin emptied itself through 
an inch lead pipe, 20in. in length, bent soas toforma trap. But 
when either of the water-closets was worked, the water in this trap 
was drawn off. The plumber had been again and again, and per- 
sisted in asserting that all was perfectly correct. Notwithstanding 
the plumber’s statement, all was wrong. The bell-trap of the 
lavatory on the top floor was acted on in the same way. In this 
case, the author had the old brick-drain taken up, a pipe-drain laid 
down, and improved traps fixed to the sink-inlets. The sewer air 
was shut off by fixing a trap near the outlet, and the drain venti- 
lated by means of an inch tube passed above roof height, and at a 
point remote from the chimney. An air-supply valve was fixed so 
as to produce a through current of air within the drain. 

In a public hospital, near Portman-square, a brick-drain in direct 
connection with the sewer, passed sewer-air inwards so strongly as 
to blow out the flame of acandle. This drain continued through 
the building, and received in its way the raised sink-inlets, also the 
drainage from the lavatories, sinks, and water-closets on the upper 
floor. In this case, when water was passed from one or other of 
the inlets, it caused the contained air first to press against the 
water in the inlet water-traps, and, on reaction, to draw off suffi- 
cient water to untrap the inlet. Thus, through one or other of 
the inlets, air was generally escaping into the house. 

At a large house in Piccadilly, the town residence of a nobleman’s 
family, there were no less than seventeen sink inlets distributed 
about the basement, in the area, passages, and paved rooms. Ten 
out of the seventeen were in an untrapped condition, the water 
contained being insufficient to seal the inlet. In the scullery, the 
bell portion of a 6in. trap was found lying a little distance from the 
inlet, allowing a very strong current of sewer-air to escape into the 
room, and thence through a shaft opening, formed for ventilation, 
in the upper part of a window over the sink, This shaft again 
discharged it about 2ft. beneath an open window of a room which 
was in frequent use by the family. There were several water- 
closets and lavatory sinks on the upper floors, which were constantly 
untrapped by the action of the water-closets, 

Again, at a gentleman’s mansion at Hendon, there were twenty- 
six untrapped inlet sinks about the house, passages, and yards; of 
these, twelve were not sufficiently charged with water. On enter- 
ing the dairy, the smell was almost intolerable, and this was caused 
by a dry bell-trap fixed over the drain, in one corner of the dairy 

oor. 

Then at a house in Duke-street, Manchester-square, a dry bell- 
trap was found immediately against an air-brick fixed in the front 
wall, and one also against an air-brick in the back wall. Openings 
were also found in the floor of the b t, in tion with the 
air-bricks, through which the sewer air entered. The raised sink 
was also untrapped. Then, at the top of the house, a rain-pipe 
was observed within three feet of, and below, an open window 
belonging to a bedroom; the rain-pipe received the discharge from 
a water-closet on the top floor, and was in direct connection with 
the drain. A very strong current of sewer air was discharged 
through the top of the rain pipe, and passed by the window into 
the room. These cases are given to show the practical defects of 
the present system, and the author could mention, if it were 
necessary, a large number of other cases of a similar character. 

In further considering the action of drain-traps, we will refer to 
a drain trapped at its outlet with a shackle-flap, and the several 
inlets trapped with the ordinary water-traps. When water is 
poured into a drain thus constructed, the result depends in a mea- 
sure on the relative weight of the shackle-flap at the outlet as 
compared with the resisting power of the water-traps. If the flap be 
lighter, the pressure exerted on the air, contained in the drain by 
the in-flowing water, will act on the inner face of the flap, force 
it open, and discharge a bulk of air into the sewer. Then, while 
the water is passing through the lower part of the flap, the sewer- 
air will enter by the upper part, and thus the drain will be filled 
with sewer-air, even while the water-traps are full, If one of the 
inlet-traps were unsealed, the air would pass through the unsealed 
trap instead of into the sewer. If the ckathto-tap be the stronger 











The escape of sewer air into houses gave rise to the adoption of 
various forms of traps. For drain inlets, I believe the first trap 
used was the dip-trap—a brick cesspit formed usually about 18in. 
square and Gin. below the drain, the inlet on one side being 
separated from the outlet on the other side by a division of stone, 
slate, or iron, made to dip about an inch into the water of the 
drain. The well-known common syphon was an improvement on 
the old dip-trap for.the main line of drain, and in a ventilated 
drain these are efficient, inasmuch as, from one source or another, 
they are always charged with water. This form of trap is used by 
the author in combination with an air tube and valve, the latter 
acting as a ventilator. The principle of the water-dip has been 
put into various forms for drain inlets, but they all are dependent 
on a very small thickness of water for their action, and are quickly 
untrapped by evaporation, and then the result is precisely the 
same as if there were no trap.at all. The common bell-trap is 
more frequently met with than any other form of trap. The mere 
film of water at the rim of the inverted bell is supposed to prevent 
sewer air passing through, but, generally speaking, when the 
sewers are in the most foul condition, that is, in the summer 
season, the required film of water is not in the trap, and it then 
forms a sewer ventilator. A piece of house-flannel, cotton, or 
other similar matter entering the bell-trap inlets, will often hang 
partly in the bell basin and partly out, “. by syphonic action, 
quickly draw off the water to a level below the rim of the 
inverted bell. These-traps exist in almost every house, and are 
the cause of a large amount of illness, These remarks are appli- 


* Gully and drain traps on this system are made by Mr. Jennings, of 
Lambeth. 








resistant of pressure, the water poured into the drain will act on 
the surface of the water in the weakest of the water-traps, 
and impart to it a rocking motion, causing part of it to flow 
out of its basin. The atmosphere will also press on it, in the 
endeavour to take the place of the out-flowing water, and thus un- 
trap the inlet, so as to allow sewer air to enter the upper part of 
the shackle-flap during the period of flow. Then, if the outlet- 
trap be a common syphon, cr the old form of dip-trap (which in 
principle are both precisely the same), then the sewer air will be 
entirely shut off, but the force of displacement of the contained 
drain air will most likely enter the house through the kitchen 
sink, as the air of the drains must escape somewhere under the 
pressure of in-flowing water. Into such a drain the more water 
there is thrown into it the more effluvia will escape. The sli 
coating also of the interior of a long length of drain is of i 
sufficient to contaminate the contained air, no matter what fall 
the drain may have, In the methods just described the one idea 
has been an unsuccessful endeavour to stop the opening from which 
the smell escaped without inquiring if this or that opening is 
stopped what will becomé of the foul air, what new state of ti 
is produced, and what are the influences actually at work. C 
it is that the mode generally adopted of trapping inlet drains 
favours the escape of sewer air into the houses. — : 

Now, all that has been stated suggests that, in the trapping of 
drains, there must be provided— “ 

1st, A ready and proper outlet for the escape of the drain-air 
when under pressure. . 

d. A means of supplying air to the drain, to follow the out- 
water, 
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3rd. Such a construction of the inlet-traps as will effectually 

prevent the escape of drain-air. 
_ The way in which these three principles may be applied 
is as follows:—The outlet-trap is fixed at or near the 
point where the drain is connected with the sewer, and is 
made in one piece, with a syphon dip to shut off the 
sewer air, and an air exit-tube passing over the syphon dip. Then, 
at the mouth of the air-tube, a light metal air-valve is placed, so 
as to open outwards from the tube into the sewer on receiving a 
light pressure from within. Thus, when water is di ed 
into the drain, or a decided difference of temperature exists, the 
pressure of the air is exerted on the inner face of .the valve, which 
then opens, and allows the drain-air to pass into the sewer. The 
syphon dip, without the shackle flap, is admissible at the outlet of 
a ventilated drain, as it is always charged with water. Then, at 
the several inlets are fixed valves to work freely, with syphon dips 
behind them, excepting the water-closets and scullery sinks. The 
valve shuts off the drain-air whether there is water in the trap or 
not, and the syphon dip prevents the escape of drain-air, during 
the period of flow, through the upper part of the yalve. No 
t of p e from within the drain, or atmospheric 
influence from without, can affect the efficiency of these traps. 
Next, in any part of the drain (near the extremity is best) is 
ced an air-supply post, onnnerning a light air-supply valve, 
which opens inward to the drain on a light pressure, so that when 
the water emptied into the drain (having first displaced air through 
the outlet air-valve) flows out of the drain, it is followed by a 
supply of air through the air-supply post. The more water dis- 
charged into the drain, the more frequent will be the removal of 
air. In the application of this principle to a drain having inlets 
at a considerable elevation, in lieu of the air-escape at the outlet 
traps, an air tube is carried from the highest point of the drain to 
a height as far as possible from the windows and the influence of 
chimney down-draught. The inlets are secured by the same mode 
as that just previously described, a common syphon at the outlet, 
and the air-supply valve fixed near the outlet of the drain. By 
this mode a current of air is obtained from the lower part, passing 
through the drain, and discharging above the roof. In many 
a oe air-supply is obtained freely through the valve sink- 
inle 

In the case of a house drain connecting into a pipe-sewer, in 
order to obtain a ready access to the air-valve and syphon-dip, 
the air tube is continued on to the surface side of the dip, where 
it receives a box containing the air-exit valve. The air tube thence 
continues down to the outlet side of the dip, and the air is dis- 
charged into the sewer. 

The form of sink made for a garden-sink is adapted for yards, 
areas, stables, gardens, cellars, &c. A cheaper one for cottages is 
made in stoneware, with spigot-ends at the valve-mouth to fit the 
socket of an ordinary drain-pipe, and finished with a socket-flange 





at the top, to receive a perforated iron or stoneware plate; the- 


workman laying the drain can thus complete his work without 
sending for the bricklayer, labourer, bricks, and cement, to form 
the penton usually constructed beneath a bell-trap or five-hole 
sip 

The form used for stables and large yard-surfaces is made wholly 
of iron, An iron nozzle-piece is attached to the outlet forming a 
spigot-piece, and is made to fit into an ordinary socket-pipe. 

Scullery sinks are very difficult things to secure, because of the 
rapid accumulation of grease. Valves are inadmissible, except in 
the form of a gully trap and receiver, which are found to be safe 
and effectual. The pipe from the sink should in that case be con- 
tinued so as to dip into the receiver. In small scullery-sinks a 
deep form of garden-sink, without the valve, would be much 
cheaper, and is found to be effectual. The valve is also unsuitable 
for a closet-inlet, as it is very liable to clog, and the syphon-trap 
of the closet is never dry, and is not subject to variation in a ven- 
tilated drain. 

A few words on the subject of water-closets. It is as well to 
state some objections to the form of closet in general use. The well 
known valve-closet, formed by a valve about 2in. in diameter, 
closing at the lower part of the pan, is liable to leakage at the valve, 
and, when this occurs, the corrupted air contained in the iron 
chamber beneath escapes into the house. 

A large number of copper and zinc pan closets are in use. We 
have, first, the stoneware basin, then a swing pan of copper or 
zine, then a large iron pan beneath these, and this iron pan has a 
surface of metal coated with foul matter equal to 4fft., and in 
contact with the external air. The common closet pan contains 
one-third of a foot super.; but the most cleanly closet I have met 
with is one made by Mr. Jennings, which was in use at the last 
Great Exhibition, exposing a surface of 14ft. only in contact with 
the soil, giving off the least amount of effiuvia. A common 7s. 6d. 
stoneware pan is preferable by far, in the matter of cleanliness, to 
many of those costly contrivances that are in daily use. 

In conclusion, I hope the importance of this subject will be an 
excuse for the length of this paper. 








CORLISS ENGINE AT SALTATRE. 


WE need hardly do more than remind our readers that Mr. Titus 
Salt’s magnificent mill at Saltaire was originally driven by two 
pairs of beam engines by Messrs. Fairbairn, but that recently 
Corliss engines have been put up to do the work of one pair for the 
purpose of testing the relative merits of the twosystems. No par- 
ticulars of the results obtained from this trial have as yet been 
made known. The Fairbairn engines are coupled beam engines, 
with 50in. cylinders and 7it. stroke, working up to nearly 
700-horse power. They drive, by bevelled gear, a couple of 
vertical shafts, 10in. diameter through the first two floors, 8}in. 
through the next two, and 6jin. through the remaining two at top. 
These shafts make ninety-four revolutions per minute, and impart 
motion to all the rest of the machinery by means of horizontal 
shafts and bevel gear. 

On page 378 we give illustrations of a Corliss engine taking the 
place of one of the Fairbairn engines. The Corliss gear is so well 
known, and has been so often described, that it requires no further 
explanation here. The cylinder is 24in. in diameter, and the stroke 
of the piston 3ft. The crank shaft neck is 12in. in diameter in the 
journal, and drives direct on the upright shaft before referred to 
with a pair of bevelled wheels, and we are informed by Mr. 
William Inglis, to whom we are indebted for the drawings, that 
the motion is excessively steady. The usual indicated horse-power 
of this engine is from 250.to 300, the pressure varying from 
75lb. to 1001b. The diagrams we give on page 378 are care- 
fully reduced from cards taken when the engine was doing work 
only requiring about 200-horse power indicated, the engine making 
100 revolutions per minute. The steam ports have ly area of 

iston, and the exhaust ports 4. The air-pump is of the ordinary 
ucket description, and is worked from asecond motion shaft at 
half the speed of the engine. 

If our readers will turn to our impression for May 7th, they will 
find an engraving of the valve gear used by Mr. Fairbairn in an 
engine almost identical with his at Saltaire, and they will find it 
worth while to compare the diagrams taken from the Fairbairn 
engine and there illustrated, with those from the Corliss engine. 





An explosion of fire-damp took place on Tuesday night in a 
colliery at Cwmnantddu, about two miles from Pontypool, belong- 
ing to the Ebbw Vale Company. Ten men were down in the 
workings at the time making 8, and seven of them were killed 
instantaneously. Three who were working at some distance from 
the others escaped. One of them pushed his hat into his mouth, 
and managed to get to the bottom of the shaft and give the alarm. 
Another was blown behind some timbers, and says he had given 


himself up for lost, when he was discovered and extricated. The 


NOTES FROM PARIS. 
(From our Correspondent.) 


Vick-ADMIRAL Paris has pr ted to the Acad 
models and plans of three vessels intended to 
tained advantages of armour-plated vessels and the capacities 
exhibited by monitors which have dared to traverse the ocean. 
Plated vessels, says Admiral Paris, roll so much that they could 
not use their guns even iti moderately rough seas, and they exhibit 
their hulls below the platingatevery roll. The Miantonomah and 
the Kalamazoo, it is affirmed, did not roll one-third as much as the 
plated vessels which accompanied them in their trips, so that the 
most natural thing would seem. to be the, adoption of the monitor 
form of vessel; but capabilities at.sea in the summer time 
have not appeared of a ) to pw Bo it being put to the 
test of bad weather... sinking of the first in moderate 
weather and the fate of othersare not facts to be forgotten. To 
make monitors as safe at sea as other vessels, and at the same 
time healthy ships, is the problem Admiral Paris sets himself. 

His plan is to construct a vessel, low, flat, and wide, like a 
monitor, upon which is to be mounted a narrow vessel rising as 
high out of the water as an ordinary ship. The turrets being 
placed in the latter ship, or portion of the ship, would have the 
same freedom in the use of their guns as the monitors, with the 
additional advantage of their being 15ft.to 18ft. above the water-line, 
and consequently out of reach of the waves. The upper vessel would, 
moreover, be as well ventilated as an ordinary chip and not liable 
toship heavy seas. Its lower sides, continued below, would form | 
two rigid trellis gisders like those of a bridge, and two transverse | 
girders of the same kind would form a kind of cross and bear the 
turrets distributing the entire weight over the whole extent of the 
vessel. In addition to this, if the trellis were filled up with thin 
iron plate, the vessel would be furnished with water-tight parti- 
tions, which, from their disposition would present the best possible 
defence against the ram. The Admiral evidently has no great 
opinion of the éperon, for, he adds, if the Ré d’Italia when not 
in motion was sent to the bottom by the Ferdinand-Max, the 
Amazon, a corvette of 400-horse power, went down itself twenty 
minutes after having cut in two the Osprey, a small steampacket 
of 100-horse power. 

Admiral Paris is of opinion, based upon calculation, that his 
proposed vessels would present on an average eight times the 
steadiness of ordinary vessels, and that this quality might be 
increased by filling in the angle formed by the deck of the lower 
and the sides of the inner and upper vessel, and that without 
departing much from the monitor form. Such vessel would, he 





y of Sci 
bine the ascer- | 











says, be less exposed to the sea than such a vessel as the Captain, 
which has its deck a little more than 8ft. above water, sufficient to 
make it roll like vessels of the ordinary construction without its 
sides being high enough to keep out the waves. 

Iron vessels have been adopted because they alone are sufficiently 
strong to sustain heavy shocks, while they are durable and safer 
against projectiles; and the twin-screw has been employed as the 
only kind adapted to vessels drawing little water, and which 
possess the advantage of being able to enter straits and ports from 
which ships drawing twenty-seven or more feet are excluded. 
Captain Coles’ tripod masts are also preferable, as leaving the 
horizon freer, and, in case of falling, not endangering the fouling of 
the screw by cordage. Lastly, turret guns are preferable to 
batteries, as they act in every direction, present no openings 
except at the moment of firing, and allow the vessel to be 
placed obliquely, so as to practically increase the thickness of its 
plating in the proportion of the sums of the angle of the direction 
of the projectiles. 

As to the size of the vessels for carrying so few guns, it is 
inevitable, because the plating is the greatest weight to be carried 
and augments with the vessel, which thus requires more powerful 
engines and burns more coal. All these causes react upon each 
other and lead to vessels of 10,0“) tons, costing at least 1000f. a 
ton, and only carrying four cannon in battery side, like the 
Hercules, or in turrets like the Monarh, and that without either the 
decks or the rudder-wheel being protected as they are in the 
monitors and in the vessels proposed. 

A Prussian naval officer proposes to connect the chief rivers of 
the country by means of a kind of railway composed of a large 
number of parallel rails to carry a portable dock large enough to 
contain a full-sized armour-plated vessel, so that in case of war 
the naval forces may be easily concentrated on one point. A | 
French engineer, also, proposed once to make a ship railway 
between the Gulf of Lyons and the Bay of Biscay ! 

Coming down from possibilities or impossibilities to probabilities, | 
we have a few words to say relative to the grand scheme of the | 
St. Gothard now under the consideration of the Swiss Government, | 
with the promised aid of Italy, Prussia, and Baden in carrying the 
project into execution. The scheme includes, as main lines, one 











Kusnacht, and Lucerne, length 234 kilos.; from Goldau to St. 
Adrien and Zug, 15} kilos.; and from Bellinzona to Lugano, 
18 kilos., making. together 2364 kilos, 
miles. The first-named line alone will 
of rails. During the piercing of the great tunnel of St. 
Gothard it is pro 


Airolo, and its length 14,900 metres, or nine and a-quarter miles, 
Part of the tunnel will be ventilated by shafts, and one of these, 


one end to 1137 metres at the culminating point, and then diminish 
gradually to 1030 metres. Eight to nine years is the time allotted 


ing in masonry, £2,480,000. 
As to the lines of access already mentioned, they are divided 


total length of about fifteen miles. The rest of the sections will 
not have a maximum inclination of more than 25 in 1000, while the 
average will be 22 in 1000. By the profile selected, M. Koller 
estimates that he saves about nine miles in length and a million 
sterling in money. The total cost, exclusive of the tunnel, is esti- 
mated at £3,774,580, and a subsidy of £1,125,000, repayable 
without interest in eight years, is demanded by the company pro- 
posing to undertake the work. 
A line of railway from Lérouville to a point between Sedan and 
Bazeille, on the Ardennes line, is orde to be executed with a 
subvention not to exceed 13,500,000f. The concession is put up to 
competition, and the parties tendering must show that they have 
already obtained subscriptions to the amount of 5,000,000f., the 
rest of the capital to be obtained after the concession is made by 
public subscription. Each competitor, after proving that his 
resources are sufficient, and being admitted to tender by the com- 
mission acting under the Minister of Public Works, is required to 
deposit money or securities to the extent of £26,000 

Some other important works are announced for execution, as, for 
instance the improvement of the lower portion of the canal of 
Lucon, the cost of which is estimated at a sum equal to £34,000 ; 
and the construction of insubmersible quays on the right bank of 
the Loire at Nantes, cost estimated at £96,000, 

The important works for the new line of railway from Alais to 
Pouzin are advancing rapidly between Roubiac and Salles de Gag- 
niéres ; they include two noble viaducts, that of Céze, near the 
Roubiac station, and another over the Gagniére, which is posed 
of thirteen arches of great boldness. This line will form an im- 








three survivors seemed to have suffered no other injury than 
@ severe 


portant link between the departments of the Gard and Ardéche, 
and will also facilitate the working of the coal mines of Salles de 


| the Volga of 100 metres. The girders of this 


Seine which have for some time been growing into impor- 
ance. 

Messrs. Gouin and Co., of Paris, are preparing the metal work 
for the Russian railway from Rybinsh to Ossetcheul It isti 
of 130 bridges of from six to sixty metres span, and one to cross 

fast bridge are double 
trellis, 27ft. deep. 


The Hérault Railway Company ordered some little time since 
10,009 tons of Vignoles rails, to weigh 25 kilos, to the metre, from 
the Bessages and l’Horme Works. 

It is said that the proprietors of the Heaton patents are about 
to set up works at La Villette, Paris, for the conversion of French 
in 


‘on. 

Aecounts from St. Dizier continue good, forges and foundries 
in full work. The last quotations are as follow :—Rolled iron from 
coke pig, 205f. to 210f. for the Ist class; mixed, 215f. to 220f.; 
from charcoal iron, 225f. to 235f., according to the place of produc 
tion; special iron, 210f. to 215f. 1st class; sheet iron, 240f. to 250f. 
Ist class; thin sheet, 260f. to 265f.; machine iron, No. 20, 
quality for wire-drawing, 230f. to 235f.; No. 19, 250f.; No. 18, 
260f. Charcoal iron is worth 10f. more, and coke iron 10f. less 
than the preceding. 

In Paris round, square, and flat iron No. 2 is quoted at 23f. the 
100 kilos.; angle iron, 23f.; cast iron balconies, at 38f.; balustrades, 
&c., 45f.; columns, 24f.; water-pipes, 21f. 50c. 

From Belgiuin we have the following figures:—A contract for 113 
tons of water-pipes for the town of Thuin was taken the other day 
at the following rates:—Pipes of 002 metres and 004 metres, 
147f. 50c., by the Water-pipe Company of Liége; and pipes of 
0:06 metres to 0015 metres, 136f. 70c., by M. Malengeau, of 
Chitelineau. A contract for 205 tons of pipes, to be supplied in 
three years to the town of Brussels, produced the followin 
results :—Pipes of 0°02 metres and 0°04 metres, 190f. and 165f. 
respectively, M. Cambier de la Louviére; pipes of 0°06 metres to 
0°20 metres, 133f. 70c., M. Gouteaux, of Gilley; pipes of 0°25 
metres to 0°60 metres, 14f, lic., Water-pipe Company, Liége. 

Paris, May 25th. 











LEGAL INTELLIGENCE. 


COURT OF CHANCERY, Lincotn’s-1nn, May 257TH. 
(Before the LonD CHANCELLOR.) 
RE BATES AND REDGATE’S APPLICATION BY PETITION 
FOR PATENT. 

STEPHEN Bates and William Redgate, of Nottingham, petitioned 
the Lord Chancellor to affix the Great Seal of Letters Patent 
applied for by them on October 2nd, 1868, for improvements in 
lace machines. The petition was opposed by Joseph Hume Bertie, 
on the ground that he had already obtained letters patent for sub- 
stantially the same invention. 

The affidavits showed that the opponent Bertie applied for his 
patent on November 2nd, 1868, a month after the application of 
Bates and Redgate, but he allowed no unnecessary time to elapse 
before proceeding to procure the Great Seal to be applied to his 
patent, which he did in fact obtain in January, 1869. Bates and 
Redgate delayed their application for the affixing of the Great Seal 
until March 19th, 1869. There was no point made in argument as 
to which invention was, in fact, of prior date, both being stated to 
have been made in June, 1868. 

Mr. Webster, Q.C. (Common Law bar), and Mr. Everitt 
appeared in support of the petition; and Mr. Grove, Q.C., and 
Mr. T. Aston (both of the Common Law bar) appeared for Mr, 
Bertie to oppose it. 

The Lord Chancellor felt obliged to refuse the petition. He 
thought that an inventor who had filed a provisional specification 
after another inventor had filed one on the same subject matter, 
but who had succeeded in procuring his patent to be the first sealed, 
was in the same position as he would have been before the statute 
which provided the machinery of provisional specifications. The 
benefit which the statute intended to confer on inventors from a 
provisional specification was not protection against the public, but 
only against the consequences of imprudence on their own part, 
and the betrayal of confidence by their workmen and others. If 
they desired to have a more absolute protection, section 9 of the 
statute gave them the means of obtaining it by filing a complete 
specification, which must be published at once, and which would 
be a bar to any other persons seeking a patent for the same inven- 
tion. The petitioner had not filed such a complete specification; 
but he now contended that his provisional specification entitled 
nim to like protection against rival inventors, and 
that the original wrong was in the Attorney-General allowing 
another to file a provisional specification. His lordship, however, 
was of opinion that the Attorney-General could not have reason- 


or nearly 148 
have two pairs 


ed to complete the line by means of steamers 
on the Lake of the Four Cantons and the Lago Maggiore connect- | 
ing Lucerne and Fliielan and Lugano and Arona. According to 
the plan of the engineer Koller, approved by the Italian Govern- 
ment, the tunnel is to be on the line between Geeschenen and 


at Audermall, will be about 1000ft. deep, but such shafts will be 
impracticable along nearly two-thirds of the whole length. As 
regards inclination, the altitude will increase from 1110 metres at 


for the execution of the tunnel, and the cost, including the vault- | 


from Goldau, Fliielen, Biasca,and Bellinzona, 120 kilos. long; and | bly refused Mr. Bertie’s application in the absence of any primd 
another from Bellinzona to Lugano and Chiasso, 53} kilos. long ; 
and the following branch lines :—One from Goldau to Immensee, 


facie frand, There was nothing to compel a person who had filed 
a provisional specification to proceed with his invention, and if the 
Attorney-General were to reject a second applicant on the ground 
| of one such specification having been already lodged, the con- 
sequence might be the loss for a year or more to the public of the 
fruits of the ingenuity of many minds which commonly were 
| working together in regard to the same invention. It had been 
| complained, indeed, on behalf of the petitioner, that an inventor 
would be helpless on Mr. Bertie’s contention. But this was not so. 
A second inventor must advertise, and one who had filed the first 
| provisional specification ought to keep a watch over the advertise- 
ments, and on observing an invention advertised of an apparently 
| similar character to his own, might enter a caveat, which would 
make it incumbent on the Attorney-General to decide which was 
the prior inventor. This opportunity the petitioner had not 
availed himself of, and his lordship could not now protect him 
from the consequences of his omission by ante-dating his patent. 
If there were anything in his patent not covered by Mr. Bertie’s 
| patent, it was quite proper that he should have a patent for that; 
but the Lord Chancellor could not seal a patent which would 
interfere with the patent rights of Mr. Bertie, who had now pos- 
| session in his favour. As, however, the matter was one of first 
impression, it was not a case for giving costs. The petitioner 


into two categories, one having an inclination of 50 in 1000, to be : . : x ~ ~_ _= ith 
; > : | might have his option, either to have his petition dismissed without 
worked on the Foll, or some analogous plan; these lines make & | costs, or the order might be that there should be no costs of the 


present hearing, and the petitioner might have leave to apply to 
the Attorney-General for a patent to be dated the 19th of March, 
1869, being the day when he applied for his patent, but which 
must not comprise any ground covered by Mr. Bertie’s patent. 





TuE French iron trade presents no material change. Most of the 
works continue well employed, and it would be difficult to accept 
new o-ders to be executed within a limited time. ‘ 

QUEENSLAND.—In the year 1868 Queensland exported 165,801 oz. 
of gold-dust, of the value of £593,516, an increase of £404,000 
over the year 1867; 18,906,775 of wool, of the value of 
£1,057,211, a sum less than in 1867; but prices have been lowered, 
and the drought hindered the bringing wool in; 1,809,628 Ib, of 
cotton, of the value of £68,929, nearly treble the value exported in 
1867. Queensland sugar does not as yet show as an article of 
export, and, in fact, none has been sent out of the colony, except 
a few small parcels as samples. The export of copper and copper 
ore increased in 1868 to £72,136, that of preserved meat to £37,725, 
of tallow to £122,544. The export of hides and skins amounted to 
£60,796. Timber shows a decline to £16,578, owing to depreciation 
of price in the southern colonies of Australia; but the beautiful 
woods of Queensland must eventually command a good sale. The 
exports from Queensland in 1868 amounted in value to £2,086, 738, 
and the imports to £1,880,625, both values larger than in 1867; 
and the accounts are not yet quite complete. The estimated 
revenue for 1869, exclusive of land orders, is £786,300; and 
the expenditure, including interest on debt and sinking fund, 
| £732,826, 
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AYSHFORDS CAN 


In this carriage, illustrated 
above, the maker has cleverly 
ppm ye nom unusual ‘ag 
@ great many good 
The canoe shape of the body 
ag —— ——— 

es, and an opportunity for 
innovation in the Vieted thane 
of the mette that facilitates 
other s greater improve- 
ments. The si door behind 
is exchanged for convenient 
doors at the sides. This gives 
an unbroken seat all round the 
sides and back of the carriage, 
with ample room for five per- 
sons. A front seat very conve- 
niently holds two more, and the 
driving seat other two, making a 
total of nine, without crowding 
or inconvenience, with still room 
for a convenient pic-nic table in 
the middle. The continuous 
rail all round the back of the 
carriage adds much to its pleas- 
ing and really elegant form. We 
have seen no arrangement that 
affords so much comfortable 
space, such excellent outlines, extreme safety, strength, and 
great lightness—for the weight is under eight cwt. The carriage 
runs with unusual ease, the body being comparatively short 
and the weight well upon the wheels, A self acting step and 








OE WAGONETTE. 





the door opening ‘over the hind wheel secures ease and cleanli- 
ness of access. For pic-nic and general family use the canoe 
wagonette seems to be ~anabhel, whilst for a large party it 
is equally adapted for town use. 








IMPROVED RAILWAY CROSSINGS. 


BY MR, R, PRICE WILLIAMS, C.E, 














SECTION .C.0 


SCALES —1" 





WE take an early opportunity of presenting our readers with 
drawings and details of some improvements in the permanent 
way of railways which bid fair to be extensively adopted. These 
improvements refer to switches and crossings, and are the inven- 


tion of Mr. R. Price Williams, whose, long ience in the main- 
tenance of permanent way is turned to lent account in his 
endeavour to add to the safety of passengers and the durability 
of these critical points on our railroads. Both the inventions (for 
though included in one patent, these are, in fact, two distinct 
inventions) appear to us wel caloulated to meet the objects in 
view, and it would seem singular that amidst the multitude of 
inventions relating to the improvement of permanent way, there 
should yet be room for others ing such distinct marks 
of novelty. The advantages of these arrangements are well set 
forth by the admirable working models which Mr. Price Williams 
exhibited at the conversazione of the President of the Insti- 
tution of Civil Engineers in order to illustrate his inven- 
tion, and the cross in are shown as adapted 
to all the -<-* styles of permanent way adopted at home 
and abroad, last is a point of a importance, for 
the facility of incorporating crossings with the rest of the road 
one the medium of fished joints or other safe and well-recog- 
nised fastenings is a matter of very great moment, and the want 
of such adaptability has proved a sad stumbling-block to some 
kinds of crossings when applied to all the different sections of 
and systems of permanent way. We propose to give a short 
sketch of these inventions separately, w! with the aid of the 
drawings ap will be sufficient to put our readers into pos- 
session of the points of the arrangements. 
Th are constructed of 
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machinery through both rails, to the the 
y, Sos ces eres ts an cakes 
Stak end come upon the : 
with two ~ rails as mend hg ties — 
crossing firmly compac through 
laid in chairs or 
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spiked down upon sleepers, according as it is in- | a practical trial. 





tended for one or other system of permanent way. The ends of 
the rails, being left projecting, suggest at once a natural and ready 


method of attachment to the y means of fish plates in the 
ordinary manner. 
It is evident that this crossing possesses several peculiar advan- 


tages. The chief feature, and that to which we ascribe t im- 
portance, is the continuous through rail for the main line. The 
advantage of a continuous rail with the power of secure attachment 
by fish-plates to the road at both ends will not be overlooked by 
engineers, with whom the want of such a satisfactory connection 
constitutes a well-founded objection to the use of the ordi 

V-piece crossing : there is much also to be said in favour of a plan 
which ensures a solid and safe point to the crossing, and this can- 
not fail to be the case with the crossing in question, where the rails 
are rolled, and the point formed by slotting without welds or forg- 
ing. The solid cast crossings which have in their day done good 
service, have long been admitted to be far from ect, on account 
of their unyielding, inelastic character, from which arises damage 
to the rolling stock and jarring to the ers, while their 
weight and inconvenience of attachment to the rail are also serious 
drawbacks to their Fain From all these defects the new 
crossings are free : are laid in chairs or on sleepers like any 
other of the harmonise exactly with ps ; they are 


and 
d ie, light, and elastic, and the pro: ends of the rails 
rails ppg te ph attachment te Pago without d i 


from the system of » which is so generall as 

— and safe. We loo Bg eee — —— terest to the 
these crossings, though the principle of their construction 

is so obvious as to leave little ground for doubt as to their satisfac- 
ormance when the time shall arrive. 











THE CAPTIVE BALLOON. 

i go eet “up in a balloon ;” the 

difficulty is to come wo again. Hol tho chaste ‘enlbay Wis 
descent” to a certain locality been an 

of an aéronaut he might with equal Bee hae ref to an 
“easy ascent” to the same region. e prob a He beg d 
and down at will has been satisfactorily solved by M. Giffard, who 
has expended over £10,000 in the manufacture of a captive balloon 
and the machinery in connection with it. Our ers are pro- 
bably aware that this magnificent aerial machine is at present 
located in Ashburnham Gardens, at Cremorne, where ascents and, 
let us add, descents are made daily whenever the weather permits, 
The balloon is prevented from soaring into by an earthly 
chain, consisting of a rope, one extremity of which passes up 
underneath the car, and is attached to the lower part of the 
balloon, while the other end is wound round adrum. The rope is 
not of an uniform thickness, but has a diameter of 2}in. where it 
is connected to the balloon, and of 2in. at the end fixed to the 
drum. The total length is 2160ft., and its weight 43501b. The 
winding drum has a diameter of 7ft., and a ae 23ft. Itis 
worked by two engines placed one at each end of the drum, and each 
engine is furnished wi pede gee 3 The steam is supplied by 
a pair of vertical boilers, which are placed outside the enclosure 
appropriated to the balloon, the inery, and the visitors. In 
0! to allow for the effect of the wind, and the angle at which 
the balloon might be inclined, the passes over a disc pulley, 
which is movable on a - and can fore adjust iteelf to any 
position of the balloon. is pulley has a diameter of 5ft. 6in., 
and the framing is built into the ground, and loaded with fifty tons 
of iron and stone. 

The balloon itself is composed of successive layers of linen and 
india-rubber in the following order :—Linen or stuff (toile), india- 
rubber composition, linen, a ae linen. It is coated exter- 
nally with See omni of boiled oil and two coats of gum 
shellac varnish. The ‘ht of this aerial monster is 6001b., and its 
diameter is 93ft. Itisinflated with nearly pure hydrogen gas, which 
is manufactured on the spot, and it contains 421,161 cubic feet of 
that element. A little idea of this quantity will be gained from 
the fact that one inflation costs £600. The netting, guy ropes, 
and other minor accessories weigh 4000 lb. To screen the balloon, 
machinery, and the modus operandi of manceuvring the ascent 
and descent from the public, a large area of ground has been en- 
closed by a vertical circular canvas wall. The diameter of this 
enclosure is 250ft., and the height 80ft., and the strutting and 
putting together of the timbers evince no mean constructive 
and engineering skill. On the 13th inst., in company 
with Mr. Glaisher, we made an ascent from the grounds 
but the weather was too boisterous to admit of a prolonged 
stay in the regions of air. Among the gentlemen t were 

Richard Grosvenor, Lord Dufferin, members of the Council 
of the Aeronautical Society of Great Britain; Mr. Brearey, the 
secretary of the society; Mr. Nursey, Mr. Cargill, C.E.; M. Jon, 
M. Aymo, M. Godard. These French gentlemen represented the 
proprietor and the aerial staff. Two of them invariably accom- 
pany every ascent of the balloon; and when we add that one of 
them, M. Godard, has been accustomed to excursions with a free 
balloon, it will be seen that amateur aeronauts have nothing 
to fear, even should the balloon break away from its 
moorings. 

[Since the above was written the balloon has broken loose. On 
Tuesday afternoon some experiments were being made with it to 
test the force of the wind. There was no one in the car at the 
time it broke its rope and fled away with the wind. It was ca 
tured the same evening near Aylesbury, on the estate of 
Harry Verney. It was somewhat out of repair when finally 
secured. | 





Bocnor SEA DEFENCES.—We have received a note from Mr. 
Joseph J. Bennett, of 17, Fenchurch-street, informing us that it 
was his design, and not that of Mr. Klein, which was selected by 
Mr. Grover as worthy of commendation. The mistake arose 
through a similarity of mottoes. 

TRIAL TRIP OF THE 1.8.8. MERCURY WITH HAWTHORN’S PATENT 
MULTI-FLUE BorLeRS.—On Monday, May 17th, this vessel made a 
trial trip from the Tyne, after having been lengthened 30ft., and 
fitted with new cylinders on the compound principle and surface 
condenser, and with two of Hawthorn . — multi-fiue boilers, 
The Mercury’s engines were originally of 90-horse power nomi 
of the usual inverted direct-acting type, and were made by Messrs, 
R. and W. Hawthorn, of Newcastle-on-Tyne, which firm has now 
converted them to ones engines and supplied the new boilers. 
The dimensions of the Mercury are now—length, 235°Uft.; breadth, 
28°0ft.; depth, 18°2ft. Her engines have two cylinders, each 38in. 
diameter and 30in. stroke, above which have been placed two high- 
pressure cylinders, each 2lin. diameter, and 30in. stroke, 
the piston rods being carried through the lower cylinder covers, - 
and sufficient space left to allow of the covers being taken off to 
pack the piston of the lower cylinders. The valves of both — 
ders are worked by the same eccentrics through an ordinary link, 
the original gearing being retained. The surface condenser is ver- 
tical, placed behind the engines, and has Horn’s patent tube- 
joints, while the pumps worked by levers are the same as before, 
one of them acting as a circulating, and the other asan air pump. 
The boilers, of which there are two, are each 11ft. long, 9ft. wid 
and 11ft. 3in. high, with two furnaces in each 2ft. Gin. wide, an 
3ft. Gin. high, with grate bars 5ft. long. The flues are respectively 
2ft. 6in. wide by 3ft. Gin. high, 2ft. Gin. diameter, and 1°92ft. 
diameter, leading into a dry uptake on fronts of boilers, and the 
flues and flame chambers are strengthened by water tubes Sin. 
diameter, which also increase the heating surface and promote the 
circulation. The furnaces are placed at the centre of the boilers, 
and the water level is 8in. from their crowns, the flues leading 
downwards, the last series being close to the bottom of the boiler. 
The total internal heating surface in both boilers is 1320 square 
feet, and the grate bar surface 50 square feet—since the trial altered 
to 42°2 square feet—the working pressure of steam 45 1b. per square 
inch, e ship was taken to the measured knot off Whitley, and 
ran between the buoys three times, her mean yg being eight 
and three-quarter knots, the engines making from seventy to 


presen’ po ger their tie a nt with results, 
D 
x * hich themselves quite capable 


of wave B bho wales as multi-tubular boilers having three 


times the surface nominally. The Mercury has now left 
the Tyas tes Rare Gere to Cardiff, whence she will 
proceed to the 
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CHURCH’S EQUILIBRIU 


engravings we 
illustrate a patent slide valve, 
the invention of Mr. W. C. 
Church, and referred to in our 
notice of the conversazione at 
the Institution of Civil Engi- 


neers. 
Fig. 1 is a plan or horizontal 
view of a slide valve 
for two caps or rings, in which 
pana Bn pte ye my 
ition, e 
Fg sae showing a ree of 
junk ring. 8 a ver- 
tical section through the steam 
chest of a double cylinder en- 
gine, in which one steam chest 
supplies both — with 


steam. ; represents 
the aR. packing ring 
detached. A. A are the 
steam ports, B the division 
oe C the slide — 
caps or rings appli 
ryt Se 
junk rings. F, e 
metallic g rings for 
keeping the caps D, D steam- 


n describing the action of 
these valves, it must be under- 
stood that the object of the cap 
is to prevent the steam in the 
steam chest from acting on that 
part of the back of the valve 
which is enclosed within the 
caps, or more strictly speaking, 
that area which is ted 





M SLIDE VALVE. 

















FIC.2 





the line of contact bet 
frag D, Ke the metallic 
pac rings F, F. 

It will A seen from the 
section of the cap (Figs. 2 and 
3) that it is of a conical form, 
both internally and externally, 
the object of this form inter- 
nally being to enable the metal- 
lic packing ring F to act as an 
expanding ring, in order to press 
the cap up to the division plate 
B, when the steam is shut off 
from the steam chest. The 
circular groove G and the holes 
G!' in the cap D, and the holes 
E' in the junk aa & 
tended to carry off all steam 
that may leak between the 
surface of the cap D and the 
division plate B at a part of the 

that will prevent the occur- 
rence of a pressure to remove 
the cap D from off its bearing 


gs 


face. When the steam is in 
the steam chest, the cap D is 
up against its ing 


by the steam on the annular 
the dif- 


Ma 


area, which is equal to | | iY 
lin ran LGj%77W 
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cap D. The caps DD are freeto 
move on a fixed centre, at a point H, so as to compensate for 
unequal wear of the valves or the cap face, or for one side of the 
valve to lift in case of the engine priming. The metallic packing 

F is arranged in such a manner as to be capable of accom- 
modating itself to the varying position either of the cap or valve. 
The ring is so that the steam presses it both outwards 
against the cap D, and upwards against the junk ring E. 

The ring F is also made conical on its outer circumference, for 
two reasons : first, in order to reduce the area of su cial contact 
between itself and the cap D; and secondly, in order to give the 
steam a larger area to act upon at the bottom of the ring ; so that 
no amount of leakage on to the top of the same shall be able to 
place it in equilibrium, and thus destroy its required action. The 
passages in connection with the division plate B are intended for 
—— off any steam that may accumulate in the cap D. The 

are in communication with the atmosphere, and are 
‘urnished with cocks, so that in the event of any accident occurrin 
to the caps D, these cocks can be closed ; the effect of which wi 
be merely to alter the action or condition of working of the valves, 
and reduce them to valves of the old construction. 

The division plate B is adjusted in position as required at the 
back end of the steam chest, by means of set screws, as shown in 
Fig. 2, and at the front end by means of two brackets fixed to the 
steam chest lid, so that when the steam chest lid is removed, the | 
valves can be withdrawn in the usual way without disturbing the | 
division plate. Another mode of fixing the division plate is to 
slide it into a groove provided for it in the top and bottom of the 
steam chest. | 

The inventor gives the following rules for determining the | 
dimension of the various motions of the valve :— | 

“That portion of a slide valve which does not leave the face of 
the ports at the end of the stroke, less the area of the steam ports, 
represents the area on the back of the valve, upon which 
there is a constant pressure, varying only with the pressure of 
steam in the boiler. And as it is the object of these improvements 
to remove this pressure, it becomes desirable to point out the fol- 
lowing rule for determining the area of the back of any slide valve, 
from which the said pressure may be removed, by the application 
of a cap or caps as hereinbefore described. Let pe | 
of that of the valve that leaves the face at the end of the 
stroke ; C equal the total area of the steam ports ; let D equal 
the srea of the annular cap or care, for removing the pressure 

the back of the valve, then the formula will stand as follows: 
A—(B+0C)=D. To take an example—Let a slide valve be 
copeeent measuring 11}in. by 19in. The total area of the back of 
valve would be to 213°75 square inches. The area of that 
part of the valve which leaves the port faces at the end of the 
stroke may be taken in this case as equal to 43°75 square inches. 
The total area of the two steam ports is = to 49°50 square 
inches, Then 213°75 — (43°75 + 49°50) = 12050 square inches; 
which shows the area of the cap or caps to be applied to the backs 
of the valves, or more strictly, the area to be contained within the 
circle described by the line of contact between the cap or caps and 
the elastic packing ring.” 








ON A NEW GOVERNOR OR EXPANDING FLY 
FOR CONTROLLING THE CLOCK-MOVERS OF 
EQUATORIAL TELESCOPES, 

By Rev. E. L. Berruon, M.A., F.R.A.S. 
Few, if any, of the many contrivances adopted by astron 
to obtain a pectecty dion wei 6 thei oman ae 
- Sin tie 
Faery hay entirely regular w! e resistance has 





The expanding fly, invented by the writer, and illustrated below, 
appears to be a very successful contrivance to remedy this 
defect. It consists of a small circular disc of brass revolving on 
a spindle, which projects upwards about three-quarters of an 
inch, and upon this projecting part of the spindle a-small cogged 
wheel turns quite freely, only governed by a watch spring, the 
outer end of which is fastened to a pillar fixed in the disc. Upon 
two other short pins, fixed also into the disc, partially revolve two 
half-wheels, cogged like the central one, and gearing nicely into it. 
Attached to these half-wheels by meanéof short arms and collets 
or pipes are two thin flat fans or vanes of brass. It will be seen 
upon an inspection of the engraving that these fans will move 
outwards equally when either or both of them receive pressure 
on their flat surfaces, and that they will recede from the centre 
of the disc according to the amount of that pressure, the spring 
being compressed or wound up in the same degree. In the 
illustration they are shown as expanded about half way. 


RECENT LECTURES AT THE ROYAL IN- 
STITUTION. 


io i Be Hee ie 
y land, ’ 

Gammel sépert of tho communtiies of vidiess 
read and adopted ; it showed that the 
ne © ee i 
chased by the a total of 220 volumes 
in the year, exclusive of 
elected in 1867. Sixty 


Spottis 
M.A, M.D., F.R.S.; managers, b 
William Bowman, F.R.C.S., F.R.S.; Mr. 


Mr. John Peter Gassiot, F.R.S.; Mr. John Hail G 
F.R.S.; Mr. William Robert Grove, M.A., Q.C., F.R.S.; Mr. 
George Macilwain; the Duke of Northumberland; Mr. William 
Frederick Pollock, M.A.; Mr. Robert P. Rou MA. Q.C.; the 
Hon. John William Strutt; Colonel Philip James Yorke, F.R.S. 
Visitors: Andrew Whyte Barclay, M.D.; Mr. Charles Beevor, 
F.R.S.; Mr. John Charles Burgoyne; Sir C. Wentworth Dilke, 
Bart.; Mr. Alfred Gutteres Henriques; Sir Thomas Henry; Mr. 
Thomas Hyde Aills; Mr. Thomas Lee; Mr. William Longman; Mr. 
Edward Henry Moscrop; Rev. Cyril W. Page, M.A.; Mr. Edmund 
Pepys; the Lord Joscelyn W. aw Mr. Arthur Giles Puller, 
M.A., F.8S.4.; Mr. Robert Ballard Wood, F.S.A., F.R.B.S. 
May 4TH.—STELLAR ASTRONOMY. 

Professor Grant, F.R.S., devoted a large portion of this, his 
fifth lecture upon “Stellar Astronomy,” to the consideration of the 
motions of double stars. With much care and labour it has been 
discovered that the smallest of two such stars revolves round the 
larger, or, more strictly speaking, the two revolve around their 
common centre of gravity. The law of gravitation which holds 
good in our solar system therefore governs the motions of 
many of the stars, and doubtless exerts its sway over the whole of 
the visible universe. There are hundreds of double stars, and the 
orbits of some few of these have been carefully measured, with the 
results shown in the following table :— 


Star, Period. 
Zeta Herculis ° o o ee o . 30°2 years. 
Fta Coron Borealis ° ee e ° ee 437 do. 
Zeta Cancri .. oe ee ee ° oe 58°9 do. 
Xi Urs Majoris .. . ee ° ee 616 do. 
Omega Leonis oe eo ee oe 825 do. 
P. Ophinchi.. ee oe ° ee 981 do. 
Xi Bootis .. ee ° ee 1171 do. 
Delta Cygni.. oe ° ° ° oe 1787 do, 
Gamma Virginis .. ee ° ee ee 182"1 do. 
Alpha Centauri . . os . ee 753 do, 
Castor.. ee oo oo e . ° e+ 6523 do. 


May 6TH.—LicuHr. 

Dr. John Tyndall, F.R.S., in his fifth lecture upon light, began 
by exhibiting a very simple arrangement for projecting a small 
spectrum upon a screen. The apparatus consisted of a common 
magic lantern, in which a piece of wood with a vertical slit cut 
through it, was inserted in p! of a slide. The object glass, of 
course, threw a brilliant image of this slit upon a screen. A bi- 
sulphide of carbon prism was then Geteepunell dene in front of the 
object glass, thereby bending round all the rays so as to forma 
good spectrum, only the screen had to be shifted to receive it. 
The prism was placed at the angle of minimum deviation, that is 
to say, in such a position that the rays were bent as little as pos- 
odgg. bape inal di —- oom e — oil 

p- is neat plan gives a very fair spectrum for home pu 8 
and permits the exhibition to a small audience of many ool em 
periments. The spectrum from such a source of light is neces- 
sarily poor in violet and extra-violet rays. 

The lecturer then exhibited a few experiments upon fluorescence, 
and began by showing the light emitted by fluor-spar when it is 
sprinkled in small crystals upon an iron plate heated nearly to 
redness. In some further experiments, he threw a spectrum of 
the light of the electric lamp upon a screen, but used a glass 
instead of a bisulphide of carbon prism, because bisulphide of 
carbon absorbs many of the invisible extra-violet rays. Then he 
placed in a sheet of paper wetted with sulphate of quinine, in the 
dark space beyond the violet ; the paper at once became self- 





lt , and the | explained that the short waves—too 
short to be seen by the eye—falling upon the sulphate of quinine, 
were lengthened out by that subst: so b visible. He 





showed that these extra-violet rays are emitted principally from 
the charcoal points, and not from the brilliantly ignited points 
themselves. Thus, whether the points were placed a greater or 
less distance apart, the visible spectrum upon the screen appeared 
of almost the same brilliancy, but the further the points could 
be drawn apart without breaking the electrical circuit, the more 
plentiful was the emanation of extra-violet chemical rays, 
as proved by the increased luminosity of a sulphate of quinine. 








The practical effect of this governor is very pretty and satis- 
factory. Should the resistance to the telescope diminish, there 
is a tendency to acceleration; but as this brings a greater amount 
of resistance of the air upon the surfaces of the fans, they open 
themselves wider, and thus, describing a larger circle, check the 
increase of speed. On the other hand, should the resistance 
increase, the telescope tends to go more slowly; but then the 
diminution of pressure on the fans allows the spring so to act as 
to close them up, and thus an uniform motion is obtained. This 
equilibrium is most easily secured and maintained by a regulator 
like that of a watch, by which the effective length of the spring is 
controlled. 

This governor, which acts equally well whether horizontally, 
vertically, or ong is found to give very correct time. The 
Rev. H Cooper Key, F.R.A.S., who drives his magnificent 
silvered glass speculum of nearly 19in. by the first contrivance 
of this kind, made for the inventor by Messrs. Thwaites and 
Reed, of Clerkenwell, writes, that with a power of 300 “a 
star is motionless.” A fan of this kind, ie to revolve twice 
in a second, is about 5in. from end to end of its wings when at 
rest, and 74in. when in motion at the above speed. 





He next exhibited a very beautiful experiment, in 
which the rays of the electric lamp were condensed 
upon a tall cylindrical jar of water, about 18in. high 
by Gin. in diameter. Into the water thus brilliantly 
illuminated he poured a few drops of strong solution 
of sulphate of quinine in tartaric acid. The observers 
behind the lamp saw what appeared to be a blue cloud 
descending in the jar, caused by the lowering of the 
refrangibility of the chemical rays. In reality the liquid 
was quite transparent, and was seen to be so when ex- 
amined from the other side, that is to say, by transmitted 
instead of by reflected light. Prefessor Tyndall then 
explained that phosphorescence is the same as fluores- 
cence, except that in the former phenomena the molecules 
of the body continue to throw out luminous rays for a short 
time after the exciting cause is removed. He took a 
butterfly, made of phosphorescent substances, and held 
it for a minute or two in front of the electric lamp so as 
to drink in plenty of molecular disturbance from the 
waves of light. Then the light was put out, and the 
hosphorescent butterfly was seen shining with many 
utiful colours in the dark theatre. . A 

He next showed how the eye temporarily loses its 
wer of judging colours with accuracy when it has been 

guhtatel bn a few minutes to the action of monochromatic light. 
For instance, a red light having been thrown upon the screen 
for a couple of minutes, he —— his body between the screen 
and the source of light, and the low thus thrown had a green 


tinge. 
Professor Tyndall next to explain the principles of speo- 
trum analysis. He showed that when sodium was introduced into 


the non-luminous flame of the Bunsen’s burner, it coloured the 
flame yellow, strontium and its salts coloured it red, and thallium 
and its salts green. Chemical substances each cause flames to 
emit a particular light, and when this light is spread out as a spec- 
trum by proper instruments the rays composing the light can be 
seen and mapped. He threw a spectrum upon the screen as in 
former ——_ between the carbon points placed some 
salts of lithium, sodium, and thallium, the result being that as 
these were vapourised by the heat, coloured bands instead of the 
ordinary spectrum came into view upon the screen. He explained 
that every substance always throws the same bands, so that when 
thallium or any other substance shows its bands in a spectrum, it 
says plainly to the observer ‘‘I am here.” The light 
from the sun gives a continuous s m without coloured lines, 
but here and there shows dark lines. Such a trum can be 
thrown only by white hot matter, surrounded by a vaporous 





“dures 


ee 


i 


} 
f 


. AE ee ore 


= 


vie eee 





376 


THE ENGINEER. 








May 28,"1869. 





envelope. In illustration of this, Professor Tyndall threw a con- | balancing weight. The lecturer said that he first thought of this 


tinuous spectrum upon the screen from the white hot carbon 
points, and then interposed in the path of the rays some vapour 
of sodium. The result was that the vapour absorbed the yellow 
rays only, so that a dark band appeared in the centre of the yellow 
art of the spectrum, whilst all the other colours were untouched. 
n this experiment a feeble yellow sodium light is useless, so the 
lecturer obtained his yellow flame by burning some metallic sodium 
ah iron spoon over a large flame from four Bunsen’s burners 
with their orifices close together. 

In order to understand why vapours absorb particular rays from 
white light; it is necessary to gain aclear notion of the nature of the 
phenomena of radiation, absorption, and transparency. The radi- 
ation both of light and heat consists in the communication of 
motion from the vibrating atoms of bodies, to the ether which 
surrounds them. The absorption of heat consists in the accept- 
ance of motion, on the part of the atoms of a y, from ether 
which has been already agitated by a source of light or heat. In 
radiation, then, motion is yielded to the ether ; in absorption, 
motion is received from the ether. When a ray of light or of heat 
passes through a body without loss; in other words, when the 
waves are transmitted through the ether which surrounds the 
atoms of the body, without sensibly imparting motion to the 
atoms themselves, the body is transparent. If motion be in ‘any 
degree transferred from the ether to the atoms, in that degree is 
the body opaque. 

If either light or radiant heat be absorbed, the absorbing body 
is warmed; if no absorption takes place, the light or radiant heat, 
whatever its intensity may be, passes through the body without 
affecting its temperature. Thus in the dark heat foci or in the 
focus of the most powerful burning mirror which concentrates the 
beams of the sun, the air might be of a freezing temperature, be- 
cause the absorption of the heat by the air is insensible. A plate 
of clear rock salt, moreover, placed at the focus, is scarcely sensibly 
heated, the absorption being small; while a plate of glass is 
shivered, and a plate of blackened platinum raised to a white heat 
or even fused, because of their powers of absorption. It is here 
worth remarking that calculations of the temperatures of comets, 
founded on their distances from the sun, may be, and probably are, 
entirely fallacious. The comet, even when nearest to the sun, 
might be intensely cold. It might carry with it round its perihe- 
lion the chill of the most distant regions of space. If transparent 
to the solarrays it would be unaffected by the solar heat, as long 
as that heat maintained the radiant form. In the language of the 
undulatory theory, waves of ether are absorbed with special energy 
—their motion is taken up with special facility—by atoms whose 

riods of vibration synchronise with the periods of the waves. This 
| coun way of stating that a body absorbs with special energy 
the rays which it can itself emit. Hence, when the spectrum of 
the electric light is thrown upon a white screen, the introduction 
of a sodium flame intothe path of the rays cuts off the yellow 
component of the light, and the spectrum is furrowed by a dark 
band in place of the yellow. Introducing other flames in the same 
manner in the path of the beam, if the quantity of metallic vapour 
in the fame be sufficient, each flame will cut out its own bands. 
And if the flame through which the light passes contain the 
vapours of several metals, weshall have the dark characteristic bands 
of all of them upon the screen. Expanding in idea our electric 
light until it forms a globe equal to the sun in size, and wrapping 
round this incandescent globe an atmosphere of flame, that atmo- 
sphere would cut off those rays of the globe which it can itself 
emit, the interception of the rays being declared by dark lines in 
the spectrum. This gives a complete explanation of the lines of 
Fraunhofer, and a new theory of the constitution of the sun. The 
orb consists of a solid or molten nucleus, in a condition of intense 
incandescence, but it is surrounded by a gaseous photosphere con- 
taining vapours which absorb those rays of the nucleus which 
they themselves emit. The lines of Fraunhofer are thus produced. 
The lines of Fraunhofer are narrow bands of partial darkness ; 
they are really illuminated by the light of the gaseous envelope of 
the sun, But this is so feeble in comparison with the light of the 
nucleus intercepted by the envelope, that the bands appear dark 
in comparison with the adjacent brilliance. Were the central 
nucleus abolished, the bands of Fraunhofer, on a perfectly dark 
ground, would be transformed into a series of bright bands. These 
would resemble the spectra obtained from a flame charged with 
metallic vapours. They would constitute the spectrum of the 
solar atmosphere. 

Professor Tyndall then described the physical nature of the 
stars, nebulz, planets, comets, and solar prominences, as revealed 
by spectrum analysis. As we have already published in THE 
ENGINEER much more detailed accounts of these researches, it is 
unnecessary to repeat the facts here. He, however, closed this 
lecture by explaining the philosophy of the rainbow. He said that 
most of the solar rays falling upon the drops of rain are diffused 
in all directions, but at one particular angle the rays, after having 
been twice refracted and once reflected, issue from the drop almost 
perfectly parallel. They thus preserve their intensity like rays 
reflected from a parabolic mirror, and produce a corresponding 
effect upon the eye. The angle at which this parallelism is esta- 
blished varie with the refrangibility of the light. 

Draw a line from the sun to the observer’s eye and prolong this 
line beyond the observer. Conceive another line drawn from the 
og enclosing an angle of 42 deg. 30 min. with the line drawn to 

esun. The rain-drop struck by this second line will send to the 
eye a parallel beam of red light. Every other drop similarly 
situated, that is to say, every drop at an angular distance of 
42 deg. 30 min. from the line drawn to the sun will do the same. 
We thus obtain a circular band of red light, forming part of the 
base of a cone, of which the eye of the observer is the apex. Because 
of the angular magnitude of the sun the width of this band will be 
half-a-degree, From the eye of the observer conceive another line 
to be drawn enclosing an angle of 40 deg. 30 min. with the line 
drawn to the sun. A drop struck by this line will send along the 
line an almost perfectly parallel beam of violet light to the eye. 
All drops at the same angular distance will do the same, and we 
shall obtain a band of violet light of the same width as the red. 
These two bands constitute the limiting colours of the rainbow, 
7 between them the bands corresponding to the other colours 

e, 

The rainbow is, in fact, a spectrum, in which the rain-drops play 
the part of prisms. The width of the bow from red to violet is 
about two degrees, The size of the are visible at any time mani- 
festly depends upon the position of the sun. The bow is grandest 
when it is formed by the rising or the setting sun. An entire 
semicircle is then seen by an observer on a plain, while from a 
mountain-top a still greater arc is visible. 

The y bow is produced by rays which have undergore 
two reflections within the drop, as well as two refractions at its 
,surface., It is this double internal reflection that weakens the 

colour. In the ey bow the incident rays strike the upper 
hemisphere of the drop, and emerge from the lower one; in the 
secondary bow the incident rays strike the lower hemisphere of the 
drop, emerge from the upper one, and then cross the incident rays 

the eye of the observer. The secondary bow is 34 deg. 
wide, and'it is 74 deg. higher than the primary. From the space 
between the two bows part of the light reflected from the anterior 
surfaces of the rain-drops reaches the eye; but no light whatever 
that enters the rain-drops in this space is reflected to the eye. 
Hence this region of the falling shower is darkest. 

May 7TH.-+THE Mononierr System oF WORKING ARTILLERY. 

Captain Moncrief gare a Friday evening lecture upon the above 
subject to a large audience. His system of working heavy guns, 
whereby the force of the recoil is utilised to lower and raise the 
; on the see-saw Lyre pe heey gun being at one end of a bent 

er, has been 





and a weight at the fully described 
fm these columns. The plan does away for the necessity of embra- 
sures in fortifications, because gun is loaded below the level of 


plan while assisting in the operations before Sebastopol. 
May 8TH.—Romaw History. 

Professor Seeley, in the first of three lectures upon this subject, 
entered into the question whether or no Cesar was a great reformer, 
and he minutely described the constitution of the Roman empire 
at this period of its history. 

May 1lTH.—STELLAR ASTRONOMY. 

Professor R. Grant, F.R.S., in his sixth lecture upon this sub- 
ject, gave special attention to the distances of the fixed stars. He 
said that in early times attempts were made to find out how far 
they were off by observing one of them at the same time from two 
widely separated points upon the earth’s surface, and then ascer- 
taining the angles at which the two telescopes were inclined to 
each other. The plan was tried, but no difference in direction 
could be detected, thus proving the enormous distance of the 
observed orbs. The principle of this attempted mode of measure- 
ment may be explained by the aid of Fig. 43. Let two ohservers 
be placed at B and ©, two opposite points of the earth’s surface, 
ind let them at the same instant of time bring their telescopes to 
bear upon a planet at A. The two telescopes might be inclined to 
each other at the particular angles marked by the dotted lines, and 
these angles, as well as the length of the base line B, O being 
known, the distance of the planet A may calculated. But 
when the telescopes were brought to bear upon a fixed star, the 
two lines A, B and A, C appeared to be perfectly parallel, and no 
angle could be obtained, because of the great distance of the star. 
To get a wider base line the diameter of the earth’s orbit was tried, 
the earth being at one side of the sun at one time and on the 
opposite side six months later. But in this case, to get to know 
the diameter of the earth’s orbit, it is necessary to learn the exact 
distance of the earth from the sun; and this is one of the most 
vital questions at the root of all astronomical measurements of the 
distances of all the heavenly bodies except the moon. 

The early astronomers knew the proportionate distances of the 
planets from each other with great accuracy, but 
not the absolute distances. To learn the dia- 
meter of the earth B, C, Fig, 43, it was necessary 
to measure the are B, D, C, after which the 
calculation of the length of the line B, C is 
easy. The time of one revolution of the earth 
upon its axis could easily be told by watching 
the time at which a star crossed the meridian 
on successive evenings, and by other observa- H 
tions of the transits of stars. Two astronomers 
could easily place themselves one degree of 
the earth’s surface apart. It then becomes 
necessary to measure very accurately the length H 
of this one degree upon the surface of the earth, | 
and when this is ascertained not only is the t 
circumference of the earth known, but the ' 
length of the base line B,C. This measuring 
one degree upon the earth’s surface may seem 
to be a very simple thing, but it is not so, 
and an error in the measurement of one single 
foot would cause an error of 700,000,000 miles 
in the estimated distance of the nearest of the 
fixed stars. Six or seven miles were once 
measured with very great care upon Salisbury 
Plain, and since then many exact measurements 
of distances upon the earth’s surface have been 
taken upon trig trical principl At the 
present time the size of the earth is known with 
very great accuracy, and Bessel and the Astronomer Royal, who 
calculated the polar and equatorial diameters of the earth inde- 
pendently of each other, agree within a very few feet. The polar 
diameter of the earth is about twenty-seven miles less than 
the equatorial diameter. 

In the course of his lecture Professor Grant called attention to 
the following table, showing the distance of the sun from the 
earth as estimated by early and modern astronomers :— 














: Solar Distance of the Sun 
Authority. | Year. Parallax, from the Earth. 
Tycho Brahe .. .. eo 1600 3’ 4 Millions of Miles 
Kepler .. co os ef 1627 ry 14 ” ” 
Galileo se oc oe oe 1630 y 51" 5 ” ” 
Bouillaud oe 08 oe 1640 = 6 ” ” 
Cassini .e «2 oc eo | 1671 9. 82 yy ” 
Pound eo #8 #8 oe 1721 1 80 ” ” 
Transits of Venus.. «. | 1761-9 82 | 9 ” 
Modern value... .. o« ames 8yh 91 ” ” 











The measurement of the velocity of light depends upon the know- 
ledge of the distance of the heavenly ies from the earth, and the 
fact that the sun has recently been discovered to be about 4,000,000 
miles nearer to the earth than was previously believed, proves 
that light travels at about 186,000 miles per second, instead of 


HARBOUR DEFENCE. 
Tue following letter will be read with interest :— 
(To the Editor of the Times.) 

Sir,—You have recently alluded to the success of the gunboat 
Staunca, aotene’ my partner, Mr, George Rendel, and I am 
desirous to call further attention to the value of small vessels of 
that description for defending our numerous seaports against the 
sudden inroads of hostile ironclads in time of war. The import- 
ance of protecting our commercial harbours from this kind of 
attack is a subject which deserves more attention than it appears 
to receive. The intrusion of an invulnerable war-ship into the 
port of Liverpool, for example, is alarming to contemplate. Masses 
of merchant ships closely packed in docks, and large stacks of 
warehouses containing merchandise worth millions, are objects 
upon which the powerful shells of modern artillery would produce 
terrible effect. We may stigmatise such incursions as pane 
and we may hope that no civilised nation would be guilty o: 
attempting them, but it is not the less imprudent to leave our 
doors open and unguarded, and the safety of our property 
dependent upon the forbearance of an enemy. The navy we are 
constructing is more adapted for aggressive war and distant 
service than for defence of harbours. To prevent the ships of an 
enemy from approaching our shores would require our fleet to be 
ubiquitous, and if hostile ironclads cannot be kept ata distance, 
there is nothing at present to stop them from entering our ports, 
The experience of the late American war shows that it is very 
difficult to intercept a steam war-ship on the open sea; and under 
present circumstances it is certainly presumable that, whether we 
should happen to quarrel with the United States or with an 
European power, vessels would be fitted out on the other side of 
the Atlantic for inflicting every injury upon our property and 
commerce. 

Let us consider, then, what is necessary for the defence of our 
seaports. We may presume that the kind of vessel which would 
be used for making adash at a harbour would be a steamer large 
enough to unite speed and sea-going qualities with the protection 
of heavy armour. She would carry guns of great size, adapted 
alike for engaging and opposing ironclad and throwing enormous 
shells, She would be rendered secure against boarding, and be 
protected against small arms, Without heavy rifled guns no im- 
pression could be made upon such an enemy as this, and of such 
guns there are none in any one of our commercial harbours. Sup- 
posing, however, the guns to be forthcoming in time of need, we 
have still to consider how they can be most advantageously applied. 
We have, in fact, to choose between mounting them on 
fixed or floating platforms. If we plant them as fixtures, 
the batteries containing them must be at points where 
the channel can be commanded within easy range, and 
where a boom or other cbstruction can be thrown across to detain 
the invader under fire. Without such detention, the time occupied 
in running past a battery is too short to admit of decisive results, 
The rapid motion and constantly varying distance of the vessel 
would make it difficult to hit her in a vital part, even if cool delibe- 
ration and judgment were used ; but the difficulty would be enor- 
mously increased by the hurry and excitement that would prevail 
among the gunners during the brief passage of an enemy’s ship. 
There is, however, this objection to booms and similar obstructions, 
that they cannot be so contrived as to be capable of stopping an 
enemy without at the same time interrupting commercial traffic. 
Nor is their efficacy as a barrier certain, since it is hard to say 
what steam and iron cannot break through. So that, altogether, 
the method of protecting harbours by batteries and booms is not very 
promising. If we now turn to the other alternative of using the guns 
afloat, we shall find that the difficulty vanishes, The vessels for 
carrying the guns need be nothing more than floating gun- 
carriages, like the little Staunch. This vessel, though a mere 
barge in point of size, carries a 12}ton gun, the movements of 
which are effected by steam-power, so that a very small crew 
suffices for working it. The boat is propelled by twin screws, 
whick give her such a power of turning that she can change the 
direction of her large gun as easily and quickly as if it were 
mounted on a turntable. She is encumbered with no armour, 
because her safety lies in her smallness, which renders her difficult 
to hit, and because armour is worse than useless when opposed to 
guns capable of Perens it. Finally, she is cheap. The cost of a 
couple of ironclad frigates would furnish a hundred Staunches. 

ow, to revert to Liverpool as an example, let us see what would 
be the aspect of the case if half-a-dozen of these gunboats were at 
hand when an enemy’s ship ran into the Mersey. She would there 
find herself surrounded by six little dots upon the water, carrying 
among them an armament probably even heavier than her own. 
They would be so small that she could not well hit them, while 
she would be so large that they could hardly miss her. She could 
not run them down, for they would be far too quick at turning, 
and a retreat into shallow water would always be open to them. 
If by a lucky shot the enemy were to sink or disable one of her 





192,000 miles. From stars of the first magnitude light travels to 
the earth in about 15 years; from those of the second magnitude 
in 28 years; third, 43 years; fourth, 61 years; fifth, 85 years; and 
sixth, 120 years. The stars of the sixth magnitude are the smallest 
that can be seen with the naked eye. The farthest star visible 
in Herschel’s 20ft. reflector is so far off that its light takes 3541 
years to travel to the earth. Some stars which we now see may 
have been extinguished for [ever years ago. In looking at the 
stars, therefore, we are in reality reading ancient history, and 
viewing the heavens as they} were some hundreds of years before 
we were born. 





LonDON ASSOCIATION OF FOREMEN ENGINEERS.—On Saturday 
the 5th of June, a paper will be read on the “Simplification of the 
Patent Laws,” by Mr. David Walker. Chair to be taken at 8 P.M., 
precisely, at the City Terminus Hotel, Cannon-street. 

Messrs. CAIRD AND Co., of Greenock, have contracted to build a 
steamer of about 3500 tons burthen, for the Peninsular and 
Oriental Steam Navigation Company. ‘ Messrs. Henderson, Col- 
born and Uo., of Renfrew, have launched an iron screw of 900 tons 
burthen, builder’s measurement. Her engines are supplied by the 
same firm, and are of 120-horse power nominal. Messrs, Aitken 
and Mansel, of Whiteinch, have launched the Breadalbane, a screw 
of 1300 tons register. The Breadalbane will be fitted with com- 
bined high and low pressure engines of 150-horse power nominal, 
by Messrs. T. Aitken and Co., of Cranstonhill. 

DrsIGNS FOR CHANNEL STEAMERS.—The Council of the Society 
of Arts offer the gold medal of the Society, and the large silver 
medal of the Society, for the best and second-best block model of 
a steamer, which shall afford the most convenient shelter and 
accommodation to passengers on the deck while, crossing the 
channel between France and England. ‘The steamer is not to 
exceed in tonnage and draught the best vessels now in use between 
Folkestone and Boulogne, and the model must be on a scale of a 
quarter of an inch to afoot. The models, marked in cipher, are 
to be sent in to the Society of Arts’ House, John-street, Adelphi, 
on or before the 1st November, 1869, with a sealed envelope, 
giving the name and address of the designer. The council reserve 
the right of withholding either or both medals, in case, in their 
opinion, the models sent in do not possess sufficient merit. The 
folowing particulars of the South-Eastern Channel steamers, 
Vic:oria, Albert Edward, and Alexandra, are given for the con- 
venience of competitors, but it is not intended to fine the 


ts, it would be but one silenced out of six. She, on the 
other hand, would be equally liable to be sunk or disabled by a 
single shot, so that the chance of victory would be six to one 
against her, even if she were as difficult to hit as her adversaries. 
In short, six such gunboats would probably suffice to baffle the 
attack of several ironclads, and we might be very sure that no 
hostile attempt would be made to enter a harbour where it was 
known that these dangerous watchdogs were kept. 

Nor is it merely their mobility within the area attacked that 
recommends these little vessels. The Staunch has proved herself 
an excellent sea boat both with her gun on deck and in the hold, 
into which it can be lowered at pleasure by her mechanism and 
again raised when required. Such vessels, therefore, could quickly 
be brought from different ports to any point attacked. Moreover, 
they would constitute excellent schools of gunnery for the naval 
reserve men, who might in them, at small cost, gain valuable ex- 
perience in handling heavy guns. Indeed, I should not despair of 
a class of naval volunteers being established capable of managing 
such gunboats, and thus rendering every port self-protective. 
Again, if we are to contemplate the possibility of aggressive war 
on our part, these vessels will be quite capable of crossing a sea in 
company with suitable tenders, and would thus be available for 
foreign service in case of need, or they would prove valuable 
auxiliaries for the defence of our naval arsenals, if threatened 
with attack, When not in use they would be laid up on slips, 
almost free of cost for maintenance, and they could be launched, 
armed, and manned at very short notice. 

In offering these brief suggestions on the subject of harbour 
defence I do not wish to ignore the great value of torpedoes as aids 
in guarding the entrance of a port; but these implements cannot 
be looked upon as superseding the use of artillery for that purpose. 
Even with the best arranged system of torpedoes, it is not difficult 
to conceive a mode of attack by which the defenders might be 
deceived either into exploding them prematurely or upon compara- 
tively valueless ships sent in for the purpose; and once exploded, 
a new system could not be laid down in the presence of the enemy. 
In fact, there is no knowing what expedients might not be resorted 
to for evading or neutralising their effects, For my part, I am 
persuaded that nothing would prove so free from objection as small 
gunboats with big guns. But, whatever difference of opinion there 
may be as to the best mode of attaining the object, certain it is 
that at the present time we are prepared with nothing that would 
have the least chance of proving efiectual. 

In conclusion, I would observe that the preference I have ex- 





designs to them, except as to tonnage and draught :—Length 
between perpendiculars, 200ft.; breadth of beam, 24ft.; depth 
underside of deck amidships, i2ft. 6in.; d draught of water, 7ft.; 





bow, clipper ; elliptic ; rig, two masts, lug 
i tout fyi . ‘llntines 
Teele ate i, sag, wad ring Sp Sle taney speod, coves: 


miles an hour, 





Pp d in favour of guns afloat over guns in fixed batteries has 
reference altogether to commercial harbours, and does not appl 
to great naval stations like Portsmouth or Plymouth, where muc 
more powerful defences are required, and where a combined system 
of fixed and floating batteries would probably be necessary. 

W. G. ARMSTRONG. 


Elswick Works, Newcastle-upon-Tyne, May 20th, 
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RAILWAY MATTERS. 
THE entire length of the Great Southern of India line is now 168 


“THE first shipment of goods to San Francisco by the Pacific Rail- 
road from Philadelphia was made on the 12th inst. : 

News from Sacramento has been received in Springfield, Mass., 
of the arrival there of a train of Springfield cars, ih were the 

to cross the continent. 

-THE Pacific Railway runs from Omaha, Nebraska, on the Mis- 
souri river, to Sacramento, California, and it has been built with 
marvellous rapidity. The line is 1721 miles long. 

A SPECIAL general ting of the Caled Company was held 
on Friday in Glasgow, for the purpose of appointing a committee 
of shareholders to aid the directors in endeavouring to settle the 
differences with the North British Railway Company. 

_ Mr. F. Scakr, formerly resident engineer on the Dalby Railway 
line, has been appoin Commissioner of Crown Lands for the 
Burke district, Queensland, in place of Mr. J. P. Sharkley, who 
will henceforth have charge of the districts of Kennedy and Cook. 

THE traffic on the Southern and Western Railway, of Queens- 
land still continues increasing. For the week ending March 13th 
it was as follows :—Passengers, £259 6s.; parcels, £12 4s. 11d.; 
miscellaneous, £20 16s. 7d.; goods, £1199 9s. 2d.; total, 
£1491 15s. 10d. 

IT was stated recently that a contract for 4000 tons of rails had 
been let for the Lille and Valenciennes Railway; but it appears 
that the rails in question are not required for the Lille and Valen- 
ciennes line, but for the second and third sections of a line from 
Ostend to Armentiéres. 

THE number of passengers using the Metropolitan, the Metro- 
politan District, the St. John’s-wood, and the Hammersmith and 
and City Railways from Saturday, the 15th, to Friday, the 2Ist 
inst., was 907,657 against 650,746 in 1868, showing an increase of 
256,911, or about 40 per cent. 








NOTES AND MEMORANDA. 


An™aALs killed by electrical discharge do not, from the mode of 
death, undergo putrefactive change with any exceptional rapidity. 

Correr may be blacked with a liquid containing two parts of 
arsenious acid, four of hydrochloric acid, and one of sulphuric acid 
in eighty parts of water. 

Ir has been observed by several French botanists that all the 
large healthy trees of the woods of Ville d’Avray and St. Cloud 
are, in the immense majority of cases, thicker in the direction from 
east to west than in the contrary one. 

FRANKLIN, writing to his friend Peter Collinson, F.R.S., in 
1748, says, “‘ I¢ is am: to seein how small portion of glass a 
great electrical foree may lie. A thin glass bubble, about an inch 
in diameter, a only six grains, being half filled with water, 
partly gilt on the outside, and furnished with a wire hook, gives, 
when electrified, as great a shock as a man well can bear.” 

THERE may be an electrical discharge made up of two distinct 
flashes—a tense flash combined with a burning flame or flash. The 
first of these is destructive to life; the second singes, scorches, per- 
haps blinds, but does ot necessarily destroy life. In lightning 
shocks we may see, in the effects produced, the evidence of one or 
other of these discharges, or of both on one and the same subject. 

TuHE value of the steam engines exported in the first three 
months of this year was £294,478, as compared with £290,796 in 
the corresponding quarter of 1868, and £367,833 in the correspond- 
ing quarter of 1867. The demand for our steam engines in British 
India has considerably fallen off, probably because fewer loco- 
motives are now required to be sent out for the great Indian rail- 
way lines. : 

THERE is no other spoken language so cheap and expressive by 
telegraph as the English. So the electric wires are becoming 
teachers of our mother tongue in foreign countries. 
amount of information can be transmitted in fewer English words 
than French, German, Italian, or any other European language. 


A SETTLEMENT has been come to between the directors of the | In Germany and Holland especially, it is coming to be a common 
North British Railway and the board of the Edinburgh and Bath- | thing to see telegrams in English to save expense and ensure 


gate Company. The shareholders of the latter undertaking are 
now to receive a fixed rent equal to 5 per cent. on the share 
capital, and also a payment in respect of arrears of surplus rents. 

On the arrival of the 1.27 p.m. express, from the North to 
London, at Leicester station, on Monday, it was discovered that 
the top of one of the first-class carriages was on fire, owing to a 
spark which had fallen on the luggage wrappers having ignited it. 
The officials at once obtained a supply of water, and speedily ex- 
tinguished the flames. 


A SPECIAL general meeting of the Devon and Cornwall Company 
was held on Tuesday at the offices, Westminster Chambers, Vic- 
toria-street, at which a bill was approved to form into a separate 
undertaking the Bude and Torrington extensions of the Cornwall 
and Devon Railways, and to incorporate a company forthe making 
and maintaining thereof and for other purposes. 

THE railway companies of India are about to avail themeelves of 
the valuable woods of Western Australia for sleepers and other 
purposes. The Jarrah (Zuca/yptus marginator) possesses proper- 
ties for durability and strength unsurpassed by any known wood in 
the world, besides being impervious to the attack of white ants and 
the teredo navalis ; it is, moreover, never affected by dry rot. 


A RAILROAD route has been surveyed from Pittsfield, Massa- 
chusetts, to Hartland and thence to St. Albans, Vt., about 
two miles beyond Hartland. The, route is very level, and it is 
estimated the road could be built for 16,000 dols.a mile. The 
Legislature has authorised the towns of Hartland and St. Albans 
to loan their credit for 20 per cent. of their valuation in aid of the 
enterprise. 

Ir is understood that with the view of putting an end to the 
long-continued gambling operations in Metropolitan Railway stock, 
the directors of that company, last week, resolved to request the 
auditors to call in any professional accountant of high standing 
whom they might think fit to select to enter into a thorough ex- 
amination of the accounts, and to report before the next half- 
yearly meeting. 

THE Severn and Wye Company’s report states that the traffic has 
fallen off to some extent, owing to the depression in the coal trade, 
but this, it is believed, will only prove temporary. The bill for con- 
verting the tramway into an edge railway has received the sanction 
of the House of Lords, and also of the Crown Department of the 
Woods and Forests, and it only remains for the House of Com- 
mons to sanction it. 

Jay Gout has notified the Postmaster-General that unless the 


department increases the pay for the Erie Railroad service from | 


180,000 dols. to 330 000 dols., he shall refuse to carry the mails. 
The Postmaster-General has informed Mr. Gould that this 
exorbitant demand cannot be acceded to. The pay now received 
by the company is the same per mile per annum as received by the 
Central and other roads. 


Ir is to be hoped the recent decision confirming the non-respon- 
sibility of the South-Eastern Company for luggage lost in France 
will draw attention to the real anomaly of the case, which is, that 
neither the French nor the English company is practically responsible. 
Luggage registered in Paris is never seen by the passenger till he 
gets to London, and if then not forthcoming each company shifts 
the responsibility to the other, and practically there is no redress, 

THE Great Northern directors have since the last half-yearly 
meeting made an agreement with the Metropolitan Railway 
Company for running the Great Northern trains over that com- 
pany’s line to Moorgate-street, and for the occupation of a station 
there. They will thus he enabled to run trains into the City at 
Moorgate-street, and book passengers there for Manchester, Leeds, 
and other places on their lines, They will under the agreement 
have similar facilities to those they now have of running trains to 
Farringdon-street, for ‘which they have undertaken to pay a 
minimum sum. For the use of the station at Moorgate-street they 
will have to pay a rent which will not practically make a difference 
to them of more than about £1500 a year. 

In the Chatham and Dover matter it is said that strenuous 
efforts are being made to take the conduct of the Chancery pro- 
ceedings out of the hands of the company’s solicitor, and to place 
it in those of one of the legal firms who are reputed already to 
have grown rich out of the complications-of this unhappy concern, 
the intention of course being to press on the Chancery proceedings 
with increased vigour in the face of the proposed arbitration which 
has already passed the House of Commons. It may be hoped, 
however, that the vigilance of all the leading interests, supported 
by the unanimous force of public opinion, will be sufficient to pre- 
vent the success of the attempt, and to secure an early and 
equitable solution of all questions by the judgment of Lord Salis- 
bury and Lord Cairns. 

The Chairman of the Eastern Bengal states, that with regard to 
the Goalunda Extension everything is going on favourably. The 
eight cylinders for the deep-water piers of the bridge over the 
river Goraie have been sunk to the full depth in the bed of the 
river, and constitute all that are required to be sunk in deep water. 
They have now overcome the great difficulty of sinking the cylinders 
for the piers, and for which Mr. Leslie, their engineer, has received 
commendations from the Government officers. He mentions that 
28 miles of the permanent way out of 45 miles have been laid, and 
that ballast had been burnt for the remainder. It is believed that 
if everything goes on favourably the line to Goalundo is likely to 
be ready for traffic by the end of February, 1870, but the bridge 
across the Goraie will not be completed until some months after- 
wards. They will use the ferry from the present terminus of the 
railway at Koostea to the Goalundo Railway at the other side of 
the river uotil the bridge is completed. ‘he delay that has oc- 
curred in sending out the materials for the bridge has been fortu- 
nate, as it enables them to improve its construction. 


precision. 
WITH microscope and blow-pipe Mr. Sorby is developing a new 


| method for the examination of minerals. He fuses a small portion 





(a bead) of the substance to be examined in borax, adds various 
re-agents according to circumstances, keeps the bead at a dull red 
heat for-a short time, when crystals appear characteristic of the 
substance, and in some instances singularly beautiful in form. 
The whole process can be seen and the crystals identified under the 
microscope. 


M. MELseNs: noticed that when a ball is allowed to fall into | 


water from some height it carries with it into the water a volume 
of air twenty times the size of the ball. This air, it seems, accom- 


panies the ball in its descent, no matter to what depth, and is only | 


set free when the ball strikes the bottom. Marriotte, it would 


| appear, has made the same observation, and has remarked that 


every drop of rain as it falls draws along with it a volume of air 
two or three times its own size, a fact which he thought would 
account for the light wind felt near where a shower is falling. 

THE American Journal of Mining says that the largest building 
in the world is the snow shed on the Central Pacific Railroad in 
the Sierra Nevada Mountains. It is 16ft. high and twenty-two 
miles long, covering an area of 1,800,000 square feet, or nearly 
forty-four acres. Over forty millions feet of lumber was used in 
its construction. Where slides or avalanches are imminent, the 
roof is carried to the cliffs and bolted to the rocks when practi- 
cable, heavy timbers being used to brace and strengthen it. So 
far, it is said to fully answer the purpose intended. A wooden 
tunnel twenty-two miles long cannot afford a pleasant prospect to 
travellers. 

IN regions subject to miasmatic diseases organic matter is found 
in the greatest abundance in the form of spores. Its presence is 
determinable by a very simple test. Strong sulphuric acid has the 
property of freezing carbon from its combinations in organic sub- 
stances. If a piece of wood be immersed in it it will be converted 
into charcoal. If, then, a watchglass containing strong sulphuric 
acid be exposed to the atmosphere, the acid will after a time be- 
come blackened by the carbonisation of the organic matter de- 
posited upon its surface. It has been found that in malarial 
districts sulphuric acid thus exposed becomes blackened much 
more readily than in other places, thus proving the presence’ of 
organic matter. 

Ata late meeting of the Academy of Sciences M. Cahours pre- 
sented a memoir by M. Eugéne Pelouze, son of the illustrious 
chemist which that Academy has lost, on the solubility of*sulphur 
derived from the distillation of coal. The experiments described 
in this paper show that the whole of the sulphur contained in the 
products of the purification of gas can easily be extracted by using 
certain oils of very low price instead of sulphide of carbon, not only 
with economy, but also without danger. M. Charles St. Claire 
Deville dwelt upon the fact observed in the experiments of M. 
Eugene Pelouze of the production of black crystals of sulphur. 
This is a new kind of prismatic sulphur, a new solvent giving the 
sulphur in this state. 

Mr. OLDFIELD, in the “Transactions of the Ethnological 
Society,” informs us that the aborigines of Australia were “quite 
unable to realise the most vivid artistic representations. On being 
shown a large coloured engraving of an aboriginal New Hollander, 
one declared it to be a ship, anothera kangaroo, and so on; not one 
of a dozen identifying the portrait as having any connection with 
himself.” Such a statement from a careful observer is calculated 
to make us cautious in accepting art as coeval with great antiquity, 
and with an exceeding low state of civilisation. On the other 
hand, we have stories, which seem atithentic, of the true recogni- 
tion of pictures by monkeys, and even by birds; but there is no 
case in which an ape, with all its imitative talents, ever scratched 
an imitation of the plainest object. 

Dr. RICHARDSON has been conducting a series of experiments 
with the huge induction coil at the Polytechnic. He finds that 
the spark from the coil itself, which measures 29in. in length, has 
no injurious effect when directed against a living body. A pigeon 
was experimented upon, having been first put-to sleep by bichloride 
of methylene. It was connected by the foot with the negative pole 
of the coil, and one or two discharges sent through the body. There 
was a general muscular contraction at each discharge, but the 
heart’s action and the respiration remained perfectly healthy. Iu 
fact, the bird was perfectly uninjured, saveas to the feathers, which, 
strange to say, were somewhat singed. A toad also passed the 
same course with satisfactory results, The escape of the animals 
in these cases is due to the ready course of the current over their 
bodies, In fact, the body internally is not traversed by the current 
at all, but is surrounded by it. 

Ir will be remembered that the Anglo-American Telegraph 
Company started on the 28th of July, 1866, less than three yéars 
ago, with a tariff of £20 a message, producing an average of 29 
messages a day, and yielding £505. On the lst of November fol- 
lowing, after three months trial of the £20 tariff, the price was 
reduced to £10, and under it the daily number of messages was in- 
creased to 64, and the average amount earned per day to £579. 
This tariff was maintained until the daily average amount earned 
under it exceeded that under the £20 tariff, and on the Ist of De- 
cember, 1867, the directors, seeing the benefits derived from the 
reduction to £10, again reduced the price of messages to £5 5s., 
and this sum was charged until the 3lst of August, 1868, exactly 
nine months, and the number of messages received under it more 
than doubled the number received under the £10 éariff, and in- 
creased the daily earnings to £635. The price of messages was again 
reduced on the Ist of September last to £3 7s. 6d., when the average 
number of messages increased to 216 a day, and the earnings to 
£645, or £10 a day higher than the sum earned under the £5 5s. 


The same | 


MISCELLANEA. 

| _ Ricu gold diggings have been discovered in British Columbia, 
| eighty miles from Caribboo, 

| SILVER mines have been discovered near Sonoma, about seventy 
| miles from San Francisco, 

THE tesselated pavement in Bucklersbury attracted 8000 visitors 
on Thursday last, 12,000 on Friday, and 16,000 on Saturday. 

Ir is stated that the committee of the New Orleans Chamber of 
Commerce invite proposals for deepening the water at the mouth 
of the Mississippi. 

EXPERIMENTS have been successfully made at Chatham in a 
method of heating armour plates for bending in a furnace hea 
by liquid fuel. . 

A Frencu farmer has found that the addition of a quantity of 
hops to the fodder of his cows produces a large increase in the pro- 
duction of milk. 

ADVICES received!yesterday morning from New York state that 
4000 freight cars and 340 locomotives are now ready for service on 
the Pacific Railroad. 

A new kind of cotton, called bubuy, is now being extensively 
cultivated in the Philippine Islands, through the exertions of a 
missionary, Father Rivas. 

A contract for 15,000 tons of rails for Russia is stated to be in 
course of negociation; the delivery of the rails will have to be 
completed in the course of 1870. 

Tue Vancouver Register says that an extensive coal bed has been 
discovered on the east fork of Lewis river, twenty miles from 
Vancouver. The vein is 14in, thick and 7ft, in width. 

At Amsterdam there is a cafdle factory which ships annually 
12 000,000 of candles, 300,000 kilos of oleine, and 60,000 kilos of 
glycerine. It works night and day, employing 200 workmen. 


Tue emigration of miners from Cornwall to Canada, Australia, 

and the United States continues to a great extent, and the conse- 
| quence is that at some of the Cornish mines there is already a 

scarcity of hands. 
A COMMENCEMENT has been made in keeping the Regent-street 
| shops open and lighted so as to display their contents after the 
| doors are locked and the attendants dismissed—an excellent cure 
| for gloomy streets. 

A coMPANY has béen organised, with the capital subscribed, to 
construct a telegraph line from St, Louis, through Texas, to the 
“Pacific coast. Some of the parties were recently in Washington to 
| perfect the arrangements. 

BENJAMIN Barber has been appointed chief engineer, add'tional, 
| to the Indus, for the Terrible; Thomas Bramley, Joseph Minki- 
mick, Thomas E. Richards, Frederick Skelton, and George Duncan, 
| engineers, to the Endymion. 
THE new western dock at Hull will be formally opened on the 
| 28th of June, Itis thought probable that some member of the 
royal family will be present. A grand banquet will be given by 
the Hull Dock Company on the occasion. 

THE United States naval authorities have organised a scientific 
expedition to go to Alaska and observe the total eclipse of the sun 
on the 7th of August next, This eclipse will also be total in 
various parts of the United States, 

Ir is computed that the total number of persons annually 
employed in getting coal in Europe is 700,000. In Great Britain, 
300,00) ; in Belgium and France, 120,000 ; in Prussia, 80,00 ; and 
the remaining 200,000 elsewhere. 

THERE is a proposal at Chicago to drain the American lakes into 
the Mississippi and to lay dry millions of acres now forwing their 
shallows. The plan would leave Niagara a mere damp wall of reek, 
and the St. Lawrence asmall brook. 

A LARGE amount of lumber and iron ore will be landed at 
Michigan City, Iowa, this season. One contract is for 7000 tons of 
ore, and firms in Lafayette have contracted for the delivery of 
4,000,000ft. of lumber and 3,000,000 shingles and lath. 

WE believe that the laying of the omnibus tramways in t'e 
streets of Liverpool is about to commence under the supervision 
of an American engineer, who has recently arrived there. Some of 
the American carriages have already been landed. Operations will 
probably commence in Parx-road. 


A MEETING has been held at Crewe to establish a society for the 
protection of the timber trade against railway monopolies, and 
new plans of measuring timber over the bark. Several leading 
members of the timber trade attended, and resolutions were passed 
in accordance with the object of the meeting. 





| 





Senator Spracve, of Rhode Island, who is the largest cotton 
manufacturer in the United States, having 10,000 hands in his 
employ, says that the business is not profitable and the operatives 
are poorly paid. If there is not soon a change for the better, he 
predicts that the cotton factories will be suspended. 

IN a paper addressed to the Academy of Touloues, Mr. Musset 
states that all the large healthy trees of the wouds of Ville d’Avray 
and St. Cloud are, in the immense majority of cases, thicker in the 
direction from east to west than in the contrary one. The same 
circumstance has been noticed elsewhere by other observers. 

Formosa coal seems to be rising in public estimation with every 
trial ; its quality is approved, and its quantity is considered to be 
such as to render the beds a trustworthy source of supply. As it 
can be shipped at Kelung at a price less by three-fifths than that of 
the cheapest foreign coal, it is expected that that port will soon 
become the coaling depét for all the coast of China, 

AN experiment was lately made at the Theatre de la Monnaie, 
Brussels, in the application of a substance intended to render 
tissues, wood, cordage, scenes, &c., incombustible, and was fully 
successful, The experimentalist walked along in close contact 
with the footlights, and placed pieces of muslin, linen, string, and 
other inflammable substances—previously prepared—on the lamp 
glasses. Not one of them burnt. 

A conTract has been signed between the Government of Egypt 
and a party of English capitalists for the construction of a break- 
water at Alexandria. When this work is completed Alexandria 
will be one of the finest and safest harbours in the world, and the 
great facilities which will then exist for loading and discharging 
vessels will probably keep a great portion of the through traffic to 
India from being diverted to the Suez Canal. 

THE Belgian rolling mills are fully employed, and cannot at 
present undertake the execution of new orders to be carried out 
before the close of this year. The rolling mills producing mer- 
chants’ iron are also well provided with orders. The demand for 
plates continues good. The demand for pig has been se consider- 
able of late that stocks have been greatly reduced; the establish- 
ment is proposed of some new furnaces in certain groups. 


A SAD account is given of the pecuniary affairs of Mr. George 
Hudson, the *‘ railway king.” At a meeting of the River Wear 
Commissioners, yesterday, at Sunderland, a subscription was 
commenced for his benefit, and it was stated that Mr. Hudson, 
who is now sixty-nine years of age, is in great distress in Paris. 
The subscription list was headed with three gifts of a hundred 
guineas each. 

THE Boston (U.S.) Commercial Bulletin says that the region 
including Woonsocket and vicinity—Cumberland, Smithfield, 
Blackstone, and Bellinghain—has seventeen cotton mills, employing 
3500 hands, running 207,000spindles, 4030 looms, using 10,000,0001b, 
of cotton, and making 40,000,000 yards of cloth per annum ; eight 
woollen mills employing 2/50 hands, running 1/4 sets of cards and 
450 looms, using 5,300,000 lb. of wool, and making 2,900,000 yards 
of fancy cassimere per annum. Other cotton mills, which will have 
55,000 spindles, are in process of construction, Just beyond the 
limit of three miles from Woonsocket are two more cotton mills 
with 30,000 spindles and a woollen mill with nineteen sets, 
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PUBLISHER'S NOTICE. 

There is reason to believe that the weekly sale of Tax 
ENGIvgeR is actually more than double that of the re- 
maining engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence, 


*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O’cLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUB 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FrIDayY. 








TO CORRESPONDENTS. 
*," We cannot undertake to return drawings or manuscripts, and 
must therefore request our lents to i 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of the 
writer, nct necessarily for publication, but as a proof of good 
faith, No notice whatever will be taken of anonymous communi- 
cations. 

J. W.(Derby)— Your letter is anonymous. Supply name. 

J. S. (Stanley-terrace).—Your system is ingenious, but will not answer, 
because the water will freeze in winter. 

Dunn's Patent Taavensen.—We are requested to state that this can be had 
Jrom Mr. Thomas Dunn, the patentee, Pendlet Manchester. 

Aw Oxp Supscriper (Blackhall-place)—We believe that Messrs. E. and 
F. N. Spon, publishers, Charing Cross, London, can supply you with just 
what you want. 

TELLIER's lce-MAKING MacHInes:—We are requested tc state, in reply to 

( @correspondent, that Mr D. Tannet, 3, Banbury-place, South Hackney, is 
agent in this country for M Tellier. 

R. E. W.—The bars of iron to pane 9 refer are called fishes. Your 
arrangement is not novel, and would fail because of the expense. The 
Jishes are put on in the way you disapprove of, in order that they may be 
wedged tight between the top and botiom tables of the rails 
. P. H — The roof in question was actually erected in India. Nearly all 
our working drawings are selected from real work, the few exceptions are 
specially designed for us by competent engineers. The bar to which you 
refer is of no use, it is simply ornamental. We fancy England is just as 
good a place for engineers as America just now: 

Inonwork.— We should be glad to give you the information you require, but 
it would take up too much time—more than we can afford to spare. What 
you want is a regular design, which we cannot with propriety undertake in 
our columns ; but we shall be happy to refer you to an engineer who will 
meet your views, 








BLOT,TING-PAPER MAKERS, 
(To the Editor of The Engineer.) 

S1x,—Can any of your readers kindly give me the address of a blotting 

paper manufacturer ? See A. B. C. 
MEETING NEXT WEEK. 

ROYAL UNITED SERVICE INSTITUTION.—Evening meeting, Monday, May 
3st, at half-past eight o’clock: The Destruetion of Wrecks under Water by 
means of Explosive ey by Lieut. Herbert Jekyll, R.E. Lecture at 
three o'clock, Friday, June 4th: ‘‘The Application of Photography to 
Military Purposes,” by H. Baden Pritchard, Esq., Chemical Department, 
Royal Arsenal, Woolwich. 





THE F.NGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or tt can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 

Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra of two shillings and sirpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three shil- 
lings; each line ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill. Ali single advertisements from 

the country must be accompanted by stamps in payment. 


MARRIAGE. 

At Allen-street Chapel, Kensington, on the 27th inst., by the Rev. Wm. 
McKerrow, D.D., Manchester, and the Rev. John Stoughton, D.D., Kensing- 
ton, ALEXANDER MCK ERROW, Esq., C.E., to MARY JANB, eldest daughter of 
JAMES BRUNLEES, Esq., C.E., Argyle Lodge, Wimbledon. 
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THE FUTURE PRICE OF STEEL RAILS. 

Mr. Bessemer has during the last few years received 
in royalties a sum equivalent to a very large fortune. 
Whether he acted judiciously in fixing his royalties at the 
excessiverates he adopted, we are not called upon to discuss, 
It is certain that he has not thereby earned the goodwill of 
the steel-makers of the kingdom, or aided them in their 
competition with foreigners. Even with this matter, how- 
ever, we have just now very little to do. We know that 
Mr. Bessemer has had a t deal of uphill work to get 
through, and not a few difficulties and disappointments of 
nocommon character to contend against. His reward was 
honestly earned, and has been honestly and fully paid. None 
more completely than ourselves recognise Mr. Bessemer’s 
right to obtain this reward, or more fully believe that 
having obtained it, he is content. Knowing as we do how 
he must feel in the matter, wethe more deplorethe injudicious 
attempts now being made by some of his quasi friends to 
force sales of Bessemer rails at existing prices, which 
are very high because they include the royalty. Mr. 
Bessemer’s rail patents expire in February next, and the 
only patentee’s charge with which Bessemer steel rails 
will then be saddled is one of 2s. 6d. per ton for the use of 
his improved converting plant. The present royalty on 
rails is gh oad ton; on each ton a drawback of £1 is 
nominally allowed, but the nature of Mr. Bessemer’s 
arrangements with to scrap, crop ends, wasters, &c., 
is such that the true royalty on every ton of Bessemer 
rails delivered to a railway company—in other —— sold 
—amounts to about £1 5s. 6d. After the lapse of Mr. 
Bessemer’s patents in February, 1870, this sum, all but 
2s. 6d. per ton royalty on plant, will be saved; and, there- 
fore,’ in March next year rails may be bought for at least 
£1 3s, per ton less than they cost now. Under these circum- 
stances it is obviously the interest of railway companies 
not to buy steel rails till next spring. But unless steel 
rails are Bought immediately they will not be made. No 
manufacturer in his senses will make steel rails on stock 
which will lose for a certainty £1 17s, 6d. per ton of their 


value by bei for nine months. It is the object, 
maeaaeaf the Besenat bieke ts cmeomen elie 
companies to buy steel rails now, that he may get the 


royalty. But the onl way to do this is to persuade them 
that Bessemer rails will be no cheaper in a year than they 
are at this moment. We cannot think that Mr. Bessemer 
is any party to this attempt; and we have, therefore, no 
hesitation in calling the assumption utterly unwarrantable 
if not something worse, while the arguments used on the 
subject are insulting to the railmakers and rail buyers of 
Great Britain, at once from their impertinence and their 
shallowness, Let us see what they are. 

The first argument adduced to prove that steel rails will 
cost as much next February as they do now is, that “the 
cost of manufacture cannot be reduced, and is likely to be 
increased.” This assertion is absolutely untrue. The cost 
of making Bessemer rails has been gradually reduced 
Curing the last twelve months by increased care in the 
manufacture. The chance of producing wasters is dimi- 
nished, and it has been found possible to produce very 
ae rails from pig iron which is not of superlative quality. 

o enter into iculars would extend this article beyoud 
reasonable limits. Our readers must for the present take 
our word for the assertion that there is no prospect 
aes that the cost of manufacturin a rails will 

vance; on the contrary, it is quite ible that it may 
be still further se . — 

The next argument is that steel rails must keep 
up their price because railmakers, owing to excessive 
competition, have been “glad to take contracts at an 
price that would pay cost-book charges,” and “rail- 
ways may depend upon it that the makers will have their 
revenge after the expiry of the steel rail patent.” Revenge 
on what? On Mr. Bessemer, because he charged ruinous 
royalties? On railway companies because they would not 
buy steel] rails burdened with these royalties? These 
questions need no answer. The steel railmakers have cer- 
tainly nothing to revenge as far as the railway companies 
are concerned; and for the rest, Mr. Bessemer is beyond 
their reach. Why should the spirit of competition suddenly 
die out because the royalties which have proved so distress- 
ing have cea to exist? It is waste of time to argue 
about the thing. No people know better than Mr. 
Bessemer’s very injudicious advocates that with the lapse 
of his patents many firms will resume the manufacture of 
steel rails, while others will enter the trade who would not 
touch it before. Competition will be keener than ever; 
more steel rails than ever will be in the market, and there 
will be a larger demand for them than ever existed before. 
No more absurd statement has yet been put before the 

ublic than this, that Bessemer rails will keep up their price 
use the ironmasters will have their revenge. Bessemer 
rails can be made now, and sold at a moderate profit, at 
£12 per ton ora little less, including £1 5s. 6d. royalty. 
The probability is that very fair rails will be made for £9 
per ton next year, and till next year engineers who consult 
the interests of their companies will endeavour to postpone 
their purchases, The attempt to persuade them that rails 
will be as dear or nearly as dear when the £1 5s. 6d. 
royalty is off as when it was on, will be seen in a moment 
in its true light. It does no honour to Mr. Bessemer, and 
it is possible that he would act prudently if he gave 
public expression to the sentiments of t and annoy- 
ance which we have little doubt the ill-judged attempts of 
his friends (?) to add a few thousands to an already enormous 
fortune, have inspired in his breast. 


SEWAGE ECONOMY. 

Tue faculty of looking upon the past, and gone and un- 
recallable, as all for the best, is so blessed a faculty, one 
that lays so much pleasing unction to the soul, one that 
contributes so much to peace and comfort in this troublous 
world, that in our mere social capacity we would not will- 
ingly disturb it. Still the peculiar meteir which, as 
engineers, we find ourselves called upon to fulfil, does 
sometimes impose this ungrateful occupation. Having to 
deal with hard realities, to investigate laws of nature, 
which even ina higher degree than Median and Persian 
laws, are immutable, laws which no Act of Parliament can 
repeal, or even modify, it sometimes becomes our hard 
and stern necessity to disturb the halcyon bliss of looking 
upon bygones as always for the best. 

The inhabitants at Barking are giving utterance to 
certain clamours. They do not kindly acquiesce in the 
beneticence of that metropolitan arrangement, whereby the 
sewage of London, north of the Thames, is discharged 
under their perceptive noses, The agricultural interest, 
moreover, is by no means eulogistic as to the fertilising 
value of dilute sewage matter let loose upon their lands. 
Here, then, are elements of speculation, and it is within our 
scientific province to speculate upon them, to weigh conclu- 
sions evolved, wholly setting aside, as beyond the limits 
of the argument, the money spent in bringing the metro- 
politan drainage system up to the existing point of practical 
convenience and utility. Here we must pause to give ex- 
pression to a regret. It is a fact, and a most unfortunate 
fact, that between chemistry and engineering there is so 
small an amount of practical alliance. Chemists are not 
engineers—engineers are not chemists. A class of men is 
needed to occupy the middle ground; and until such a class 
is fc und the problem will never be solved, of giving prac- 
tical effect to the economies of sewage engineering. It is 
high!y unfortunate, and much tobe regre that engineers, 
as a class, have no belief in the existence of anything they 
cannot see. If we except the atmosphere in motion—wind 
and the well-known mechanical effects of wind—we do not 
know a case that could be adduced in contravention of 
what we have advanced. Now the chemist well knows 
that there exist tens of and more, of things that 
we cannot see—things wholly invisible yet no less potential 
agents, The reality of this fact has almost wholly 
lost sight of in dealing with the sewage question, the more 

ially in relation to agricultural uses. For the sake of 


ent and illustration, it may not be amiss if we pause 
to inquire what engineers, § » would have 
done with the of towns ey been able to carry 





out their wishes to the absolute. They would have con- 


ed it away to the ocean if possible, and this being 
achieved, they would have folded their arms in self-gratu- 
lation, exclaiming “Well done!” In vain Liebig and 
many other agricultural chemists protested loudly against 
this disposition of what, properly understood and jodici- 
ously ~ yg Ngee become a powerful agent in fertilising 
the soil. To refute the arguments of such the rejoinder 
was urged :—“ We must keep the atmosphere of our cities 
pure come what will.” A very proper sentiment this, and 
one upon which we should like to join issue. Is the atmo- 
sphere of our towns and cities kept pure under even the 
most complete scheme of existing sewage arrangements? 
Is the atmosphere of the metropulis kept pure? We main- 
tain the negative, and when the conditions involved are 
examined into without bias, when laws of nature are in- 
terpreted clearly, explained in all their inviolability, the 
justice of our negation will be amply apparent. We 
suppose the postulate will be unreservedly granted that the 
nitrogenous constituents of animal, especially human, 
dejecta, which, under our system of domestic economy find 
their way into the sewers, rapidly undergo, decomposition. 
We suppose nobody having even a mechanic's institute 
acquaintance with chemistry, will negative the statement 
that urea and uric acid, dilated as they are diluted, in 
sewage fluid, rapidly decompose and evolve ammonia. We 
assume that no one with a reasonably good nose 
will doubt that the sulphur, and to some extent 
the phosphorus, of recent sewage matter are evolved, 
given sufficient time and atmospheric exposure, in the form 
of sulphuretted and phosphuretted hydrogen. Granted 
this much, then two consequences follow; the first that by 
the existing system of dejecta removal we do not keep the 
atmosphere pure, because sulphuretted hydiogen, hydro- 
sulphate of ammonia, and to a minor extent phusphuretted 
hydrogen do escape, and will escape, all traps notwith- 
standing; the second that, proportionate with the loss 
of nitrogen or ammonia-fourming constituents in any 
specimen of sewage liquid—the value of the same for agri- 
cultural use decreases. To expect, for an example, that a 
ton of sewage liquid at its outlet shall be of the 
same agricultural value as at the starting point of 
its flow, is utterly repugnant to all chemical teach- 
ing. So grotesquely outrageous a notion would never 
have been entertained by a mind that had once 
brought itself to understand the stern chemical reality 
of things invisible yet potent. Another illustration of the 
same defect in practical reasoning is found in the hopes 
entertained by certain municipalities in the power of preci- 
pitation and filtration, as means of agricultural economy in 
connexion withsewage. Itisdemonstrable, indeed, that quick 
lime, when projected into turbid sewage liquid, precipitates 
a large bulk of solid contents; and the most exaggerated 
notion of the agricultural value of that solid precipitate 
once passed current. The fact is, as bitter experience has 
proved in more than one locality, that the solid precipitate 
is almost devoid of all fertilising value. Chemistry explains 
the reason in this: the same addition of lime that throws 
down a bulky precipitate (and of course tangible and 
visible), evolves, as it must evolve if chemistry be not a 
dream, the fertilising though invisible ammonia. Thus do 
we perceive an elaborate operation has been gone through 
to produce a so-called manure having no agricultural 
value, and to set free into the atmosphere, where its pre- 
sence is injurious the ammonia which would have been 
valuable if conveyed to land. But at least, the advocates 
of the precipitation scheme may be assumed to argue—at 
least the remaining liquid when filtered is clear; it may 
now be turned without prejudice into any adjoining 
stream. Again not so: clear indeed the liquid may be, as 
water is clear that has much common salt in solution, much 
nitre, much carbonate of soda, much bichloride of mercury, 
much in short of any colourless salt soluble in water, 
whether the salt be noxious or innocuous. Now in the 
case under consideration, all the soluble salts which the liquid 

under —e treatment happened to contain (ammonia, 

salts excepted, which are decomposed by the lime), remains 
in the clear and colourless product ; so whichever way 
viewed the treatment so costly and elaborate is at fault and 

incomplete. Then again, sanitarily considered, what can be 
more chemically injudicious—more utterly insensate—than 

the plan commonly adopted of passing lime into the sewer 
courses? In the laboratory it would have the effect of 
evolving ammonia from ammoniacal compounds. Then 

wherefore not ina sewer? Unquestionably the best means 

of purifying covered sewers would be to establish shafts in 

connexion with them, each shaft having a coke furnace, 

through the burning fuel of which continuous volumes of 
sew: must ascend. By this treatment all the sul- 

phuretted hydrogen—by far the most noxious of all 4 

gas emanations—would undergo decomposition into the 

comparatively harmless sulphurous acid gas. The adoption 

of this scheme would moreover be attended with this good 

secondary result:—It would reverse the atmospheric cur- 

rents, which under existing arrangements too often ascend 

through closet pipes, thus poisoning the atmosphere of dwell- 

ing houses, The jation of things unseen, though 

potent, is, we repeat, a grave necessity to engineers. It is 

made especially manifest in sewage arrangements, but its 

scope is far more extensive. We shall be gratified if these 

remarks draw attention to a want, and stimulate the 

remedy. It is te be found in a closer application to 

chemical science by the engineering community. 





NAVIGATION OF THE OXUS. 


Tax province of Turkestan appears just now to be 

the attention of the Russian traders, who are naturally anxious 
to promote any extension of their commerce which these newly 
acquired territories may open up for them. With this view the 
Society for the it of Russian Trade and Ind 


i f i 
has lately held a meeting for the = Came Go 
Vashtenee di niehiihing cxmeneedel bighinge fom south- 
i i i of coming 


to some understanding as to the route which the line 
shouldtake. By some it was proposed to theSyr and Amou 
Daria (the Jaxartes and Oxus), whilst were in favour of 
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which river, so late az 1640, made an abrupt bend, about half 
way between Khiva and Koungrad, in a south-westerly direction, 
and flowed into the Gulf of Balkan, on the eastern coast of the 
Caspian Sea, nearly opposite to the port of Bakou. Projects for 
a railway were brought forward, as well as one for laying 
down a tramway over a distance of 1100 versts, through a sandy 
steppe, without water and without inhabitants. A second meet- 
ing of the Society was subsequently held exclusively for the con- 
sideration of the feasibility of restoring the water-communication 
between the Aral and Caspian Seas by means of the ancient bed 
of the Oxus. This, which is by no means a new idea, found its 
principal supporter and exponent in M. Glouckhovski, a staff 
officer, who took an active part in the military expeditions into 
Turkestan. In the opinion of this officer, it would be sufficient 
to construct a few works and destroy the Khivan dams, and then 
the waters of the Aral would flow without trouble into the Cas- 
pian. The waters of the Oxus, however, diverted from their 
former course by means of the above-mentioned dams, forms the 
whole life of the Khivans, besides being connected, in their 
opinion, with the political belief that the deflection of the river 
would be the downfall of the Khanate. It remains to be seen 
whether the Russian Government will consider it worth while to 
incur the hostility of these semi-barbarous people by attempting 
to deprive them of what now constitutes the mainstay of their 
existence, 





CONVERSAZIONE AT THE INSTITUTION OF 
CIVIL ENGINEERS. 


THE annual conversazione given by the President of the Insti- 
tution of Civil Engineers took place on the evening of Tuesday» 
the 25th inst. These meetings apparently become each year 
more popular as the influence and importance of this Society 
become more extended; and it may safely be said that no 
conversazione held in London is better attended or more 
thoroughly enjoyed. In past years the want of space was 
severely felt; but it was anticipated that the remodelling of the 
premises of the Institution, and the large space gained thereby, 
would have sufficed to mitigate, if not prevent altogether, the 
usual crush. This expectation was not fulfilled, however, and on 
Tuesday night the crowd was just as great as on any former 
period ; its evils, happily, were not so severely felt. All the 
arrangements were infinitely better than usual ; it was possible 
to obtain a hat or a coat in less than half an hour, and in the 
early part of the evening, at all events, no difficulty was expe- 
rienced in examining the numerous models, &c., exhibited. We 
need hardly add that Mr. Gregory’s hospitality was profuse. The 
attendance included almost every engineer and man of scientific 
attainments in London. The improvements which have been 
effected in the house of the Institution are admirable in their 
results, and reflect no small credit on the architect, while the 
collection of pictures and statuary alone, lent for the occasion, 
would well repay a visit. 

We cannot too highly compliment the gentleman, whoever he 
may be, who hit on the lucky idea of distributing a catalogue of 
the exhibits. The catalogue infinitely facilitated those who, 
like ourselves, really desired to see everything worth seeing, and 
we may add, that there was much more worth seeing than we 
can attempt within the limits at our disposal to particularise. 
We can do little more indeed than refer to the most striking novel- 
ties, some of which we illustrate elsewhere, while we must re- 
serve our notice and drawings of others till next week. On Wed- 
nesday—“ladies’ day” — the attendance, notwithstanding that the 
day was, as Mr. Puuch calls it, the Feast of St. Darbee, was very 
large indeed, there being, as nearly as we could calculate, about 
one gentleman present for every three ladies, 

The most striking objects in the great hall were a set of splen- 
did models lent by Messrs. Maudslay and Field of their regular 
type of oscillating paddle engines, and of the engines of 
the Agincourt, 1350-horse power. Messrs. Miller and Ravenhill, 
and Messrs. Penn sent not less beautiful models of the engines of 
the Irish mail boats Leinster and Connaught, and of the engines 
of H.M.S. Northumberland and Minotaur. All these models 
were kept in motion by a shaft running just on a level with the 
floor ; a very admirable arrangement, which it is highly desirable 
should be extended when possible to all models admitting of being 
thus worked, In railway plant there were numerous exhibits. 
Probably the most interesting was a beautiful model of Mr. Price 
Williams’ new crossing and switch, the former of which 
we have illustrated and described at length in another 
place. Mr. Price Williams is an eminent authority on 
rails and all that is connected with them, and his inven- 
tions therefore deserved and received a full meed of atten- 
tion. 

The switches are also furnished with one of Deas and Rapier’s 
patent switch indicators, which protects the line by a full sema- 
phore danger-signal whilst the switches are in transition, and the 
signal is only taken off when the switches are quite ready for a 


A very good type of this form of crossing was also shown by 
Messrs. Ransome, of Ipswich, in which the main rail is formed 
by one of Mr. Price Williams’ grooved rails, bolted to a casting 
which forms the siding portion of the crossing. This seems to 
be certainly a very cheap form of crossing, and we do not see 
why it should not also be very good. 

Mr. Rapier exhibited a wrought iron signal post, 70ft. high, as 
it appears when packed up for sending adistance. 1¢ apparently 
fits into the small compass of twelve or thirteen feet Tee and 
nine or ten inches across. Near this signal post was also a brass 
model, very beautifully made by Messrs. Stanton, of Shoe-lane, 
showing the construction of the post. Iron tubes are used in 
groups of three, held together by cast iron triangles at intervals. 
The structure is very rigid, and at the same time seemly, and it 
ought to be economical. 

Mr. Beattie, of the South-Western, showed two of his 
patent equilibrium slide-valves, taken from engines in which 
they have seen a good deat of service, one of his oil- 
boxes, and some well-worn ings. We have in our 
engraver’s hands sections of ome of Mr. Beattie’s engines, 
courteously placed at our disposal by that gentleman, which 
fully illustrate the equilibrium valve, which, without draw- 
ings, it would be difficult to make intelligible. It must suffice to 
say that the slide consists of two end-pieces fixed on the valve 
spindle, and packed at the back, each by a single ring. These 
rings bear against the inside of a species of bridge piece straddling 
across the valve, and resting against the port face at each side, the 
valve works between and ag the soffit of this arch on the 
one hand and the port face on the other. The bridge is fixed, and 
carries all the pressure taken off the valve. The sagen ory 
is cheap, simple, and effective. Mr. W. ©. Church exhibited 
equilibrium valves of his invention now being tried with suc- 


showed a model of Outridge’s equilibrium slide, but we were not 
fortunate enough to meet with anyone to explain its action, and 
there was nothing to be learned rote the outside of the model. 
Mr. Alexander, of Mont Cenis celebrity, exhibited a model of a 
central rail locomotive, which deserved far more attention than, 
small and unrepresented by any attendant, it received. We 
shall illustrate the system in our next impression, and reserve 
our description till then. Near this was a model of a system of 
communicating motion to horizontal gripping wheels, by quick 
motion screws or oblique gear, of which something might perhaps 
be made. Mr. Ashcroft, tr Gregory, and Mr. Livesey showed 
models connected with permanent way, worth attention ; while 
Mr. R. F. Fairlie sent a model of his light steam carriage, which 
we have already illustrated and described. 

In military engineering, the most noteworthy exhibits were 
those sent by Col. Clarke, R.E., consisting of models of Haul- 
bowline-yard extensions, of a caisson for the basin entrance at 
Haulbowline, and of a caisson for a dock at French Creek, 
Malta. In connection with the same subject, Colonel Clarke 
exhibited a very fine working-model of a sliding caisson for 
Portsmouth Dockyard, being made by Messrs. Easton, 
Amos, and Anderson. This caisson consists of an iron 
structure capable of being partially emptied of water by 
steam pumps. When so emptied it will float, and when 
floating it is clear of the bottom of the lock entrance. It can 
then be drawn back into a narrow recess in the dock wall, just 
wide enough to receive it, by a steam engine working flat 
chairs. When the entrance is to be closed, the action of the 
engine is reversed, and the caisson wound out across the gateway; 
it is then allowed to fill, and sinking on and against a suitable 
bed the entrance is closed. The arrangement is very clever. 

In naval engineering, perhaps, the most attractive exhibit was 
a model of Admiral Halsted’s typical eighth-rate, the Vedette dis- 
patch vessel 337ft. long, one of Napier’sturrets, models of Heathorn’s 
muzzle pivoting gun carriage, and a Halsted cutter and launch, 
in steel. Nothing could exceed the finish and perfection of these 
models. Mr. Rendel sent a beautiful model of the Staunch gun- 
boat, which has already been fully illustrated in our pages, and 
is referred to by Sir William Armstrong in a letter which we re- 
print at page 376. 

We have now fairly come to the general exhibits, and these we 
shall take as they come in our note-book. It is simply impossible 
to mention all we think deserve notice. To do so would be 
simply to reprint the catalogue, which would hardly answer any 
good purpose, 

Downstairs we found a working model of Hodgson’s wire rope 
railway, showing numerous improvements recently effected. We 
have spoken of and illustrated this system before, and no detailed 
description is required here. It will suffice to say that the principle 
involved consists in stretching an endless rope from point to 
point across country, supporting this rope on wheels fixed to 
posts, putting the rope in motion like a belt by a Fowler’s clip 
drum and a steam engine, and hanging on the rope thus running, 
buckets, each containing from half a hundredweight to three 
hundredweight of material or goods. All this seems very 
simple, but an infinite t of ingenuity has been expended, 
and expended with great success, in overcoming practical diffi- 
culties. The rope is always in motion, and the buckets are hung 
on at intervals of a hundred feet or so. Special expedients are 
required for running them on and taking them off the rope with- 
out stopping it. The shunting arrangements at each end for 
effecting this are very ingenious. No one could examine the 
working of the model on Tuesday night, without feeling that it 
embodied a principle by which most important results as regards 
the haulage of produce of all kinds in countries at present un- 
traversed by roads, or uncivilised by the presence of means of 
intereommunication may be effected. We are pleased to add 
that the system promises to be extensively adopted both in this 
country and abroad. 

Mr. A. Jacob, C.E., engineer to the Bromley Local Board, 
exhibited his patent sewer ventilator, which we have already 
described. Mr. Baldwin Latham sent a model of a most 
ingenious apparatus for extracting solid impurities from sewage 
one sixth the full size of a machine now being made for Croy- 
don. It is a large wheel, carrying grids of different sizes, and 
driven by a turbine worked by the natural fall of the water. 
The gratings are arranged in two planes parallel to each other, 
which fill up the open spaces between the arms of the wheel, 
and brushes rest against the outer one so as to remove such solid 
matter as may adhere. There are also other radial gratings set 
in planes parallel to the axis, and these are in appearance like 
the steps of a common step-ladder placed close together. These 
perform the part of an elevator and lift up the solid matter, but 
let the water pass through, until they assume a position of about 
45 deg. with the horizon; at this point a cup, which has carried 
up a quantity of water, is overturned, and as the grating has 
become a succession of steps, the water runs down instead of 
passing through, and washes everything solid into a central 
channel, from whence it is carried away by an elevator. The 
turbine can be cleaned with great facility, as the bucket-wheel 
lifts out, being held down by its weight only; and the guides 
have a simple locking arrangement, so that the reactive pressure 
of the water holds them fast. They are separated into four 
groups, two of which are in connection with a large sluice, and 
the other two with smaller sluices ; and this plan enables the 
supply to be regulated according to the work required and the 
quantity of water available. This is the best solution of tho 
solid refuse difficulty we have yet met with. 

Mr. Lavington Fletcher, engineer to the Manchester Boiler 
Association, exhibited several admirable photographs of exploded 
boilers. Among others, one of an chplealon which took place 
some years since at Cha , showing conclusively that the 
failure occurred through the fracture of the shell from corrosion, 
and not, as erroneously stated at the time in our pages, from in- 
sufficient evidence, by the collapse of a flue. The Manchester 
Association is doing good, and we wish it every success. 

Messrs. Adamson exhibited a seamed boiler-flue with welded 
rings. Messrs, Adamson’s boilers enjoy a high and well-deserved 
reputation. 

Some attention was attracted by a pretty working-model of a 
steam pump, manufactured by Messrs. Hayward, Tyler, and Co., 
of London, exhibited by Mr. Okes, associate, driven by com- 
pressed air. The clear, distinct beat of the exhaust was audible 
throughout the room, like some pigmy locomotive. Last week 
‘We gave a d tion of the pump itself, we consequently need 
wim boy heen worthy of the attention of those interested in 

matters. 








Messrs, John and Hi Gwynne, of the Hammersmith Iron- 
works, exhibited one of their smallest size centrifugal pumping 
engines, which is capable of di ing 80 gallons to 100 gallons 


per minute to a height of 80ft. The steam cylinder is 3}in. dia- 
meter by 3h. stroke, making 850 strokes per minute. The 
Se ere Het 2 through the very neat arrangement 

frictional gearing, of which we occasion to speak in a pre- 
vious article on the 29th Jan’ last. The whole of the work- 





cess on the Great Northern Railway. We have illustrated and 
- Aescribed this valve at page 875, Messrs, Carter and Woodbridge ‘ 
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have their tensile strength i The design of the con- 
necting rod is very good, it is flat and finished with an I section, 
the recesses of which are cut out by a slotting drill. The eecen- 
tric strap and rod is in one piece, 
connecting rod. The whole finish of this engine is very excellent, 
and we may add that if Messrs. J. and H. Gwynne execute all 
their work in the same style (we are informed they do), they de- 
serve to get a high price for it. The same firm also exhibited a 
small working-model of their patent céntrifugal pump. 

Mr. Paget exhibited a number of springs stamped out of 
Bessemer steel in the shape of dished washers, or very much 
like common playing quoits. We understand that Messrs. 
Petin Gaudet, the great French steelmakers, have supplied these 
springs, within a comparatively short period, for more than 3000 
carriages, on three French and one Spanish railway; and for 
upwards of 2500 gun buffers for the French Imperial navy, in 
which they are completely superseding india-rubber for taking 
up the recoil of guns. The importance of this spring seems to 
us to be—besides evidenced by the cheapness of its material— 
mild Bessemer steel. 

We were mueh interested by the Automaton Alcoholometer 
exhibited by Mr. Robert Sabine. The object of this apparatus 
is that of measuring spirit for the purpose of taxation as it leaves 
the still, much in the same way as a gas-meter measures gas as 
it enters our houses. The invention of this highly ingenious 
apparatus is due to Dr. Siemens, the celebrated physicist, of 
Berlin; and the way in which the details of design and construc- 
tion have been carried out is very beautiful and perfect. As the 
spirit—no matter of what s' th—leaves the still, it passes 
into a cylindrical vessel, and from this, through a drum—some- 
thing like that of an ordinary gas-meter—into the cask which is 
to contain it. On its way through the apparatus it is measured, 
gauged, and registered with the greatest possible exactness. 
First, its bulk or volume is measured and indicated, in gallons and de- 
cimal parts; and secondly, the quantity of eitherabsolute alcohol or 
of proof spirit which it containsismeasured and indicated indepen- 
dently. The measurement and registration of the total bulk or 
quantity of spirit which passes over is obviously done directly 
by the rotation of the drum, each of the three divisions of which 
holds exactly five gallons. The indication of the strength of the 
spirit is done by a swimmer in the cylindrical vessel into which 
the alcohol first enters as it leaves the still. This swimmer is 
attached to a pointer, which, in being elevated and depressed by 
the lowering or rising of the swimmer, according to the varying 
specific gravity of the liquid, limits the reciprocating movements 
of a graduated tongue in connection with the counter work. 
Thus, not only do the distiller and the exciseman know at a 
glance how much spirit, in total, has been distilled within a 
given time, but likewise how much proof spirit it is equivalent to. 

Apparatus of this kind is about to be introduced into practice 
in many of the continental states. The obvious advantage which 
follows its use is that, as the machine indicates authenti- 
cally, the excise official has nothing to do but to read off and 
write down occasionally its indications, thus saving all gauging, 
weighing, and calculating. It is estimated that twenty excisemen 
could—were this apparatus in general use—do more work, and 
do it more efficiently, than a hundred of them with the present 
system. In this way an enormous saving might be effected to 
the Government, and therefore the ever-present and consequent 
possible opportunities for gigantic systems of collusion and 
fraud be prevented. 

Messrs. Tangye Brothers were large exhibitors of various in- 
genious inventions, the most novel, perhaps, being a new letter 
copying press. By pulling the press—mounted on a suitable 
rocking stand—forward, it opens to take the letter book. This 
placed between the platten and the bed, it suffices to push the 
press with its stand back to its vertical position to give the re- 
quired pressure. The arrangement is excessively simple and 
ingenious, and can hardly fail to receive popular support. We 
think the duplex Bear punch made by the firm is worth the at- 
tention of engineers. It is the very embodiment of power in a 
small space—wedge, screw, lever, and knee joint being combined 
to produce the required result. 

Mr. Scott exhibited a model of his very ingenious wheel- 
moulding machinery, illustrations and descriptions of which we 
must postpone till next week. 

Mr. Young exhibited a model of millstone-driving machinery, 
of which we may have something more to say. 

To judge by its representatives at the conversazione, electrical 
engineering would not seem to be—as it, however in reality is— 
one of the most important branches of our profession. Most of 
the electrical apparatus shown was old, and where improvements 
had been introduced they were of a trifling nature. 

The first electrical apparatus’ which occurs in the list of 
models is the “‘Magneto-Exploder,” kindly lent by Mr. Ellis, 
a student of the Institution. This apparatus consists of a per- 
manent horizontal horseshoe magnet, whose armature of soft iron, 
furming prolongationsof itspoles,is wound with wire. The rupture 
of the armature from the poles causes an induced current to 
circulate in the wire, sufficient to explode a mine. M. Bréguet, 
of Paris, has lately shown us such an apparatus which exploded 
six fuses in series. The poles of his magnet are prolonged by 
means of soft iron cylinders covered with fine copper wire, and 
form a portion of the magnet itself, as in Professor Hughe’s form 
of electro-magnet. The soft iron armature, consisting of a flat 
bar, closes the magnetic circuit by making contact, when at rest, 
with both of the soft iron prolongations or cores, and, when 
forcibly struck off, allows the free magnetism to come again 
into play and induces a powerful current. The older 
form of this apparatus, in which the coils are struck off 


‘with the armature was introduced by Mr. Henley years 


ago as a magnet key for working telegraph instruments. 
In dealing with such apparatus an essential element is frequently 
lost sight of. If we bear in mind that the repeated use of this 
apparatus, even in course of years, does not appreciably lessen 
the intensity of the permanent magnets, we shall see that what- 
ever current we get is not procured at the cost of the magnetism, 
and we must, therefore, look alone to the work performed in 
striking off the armature, or of otherwise calling the free magnets 
into play, to account for the effects produced. The more 
suddenly and forcibly this is done the more intense is the 
current. But as the human hand cannot always strike with the 
same force, so the current produced is not always of the same 
intensity ; and hence, in a series of experiments with such an 
apparatus as that exhibited, the operator would sometimes be 
abie to explode more, sometimes fewer, fuses. Following out 
this reasoning, Mr. Marcus, of Vienna, has arranged his exploder 
with a powerful. spring, which is released by a catch; and he 
obtains, therefore, always the same effect with the same appa- 
ratus. Magneto-electric exploders are easily manipulated, and do 
not easily get out of order. They deserve to be more widely em- 
ployed in Tiasting operations than they are, but, like all new 
things, they require to outlive the inevitable prejudice against 
novelty and innovation. 

There were two, exhibitors of electro-telegraphing apparatus. 
Mr. Sax, whose fame as a clever and conscientious instrument 
maker is deservedly becoming established, showed two very well 
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constrasted alphabetical dial-instruments, said to work through 
200 miles of wire. Messrs. Siemens, the celebrated javermaent 
makers, also exhibited alphabetical dial instruments, one 

which we think we have seen before ; the other having been 
im by the insertion of the reception within the transmitting 


In clocks regulated by electricity, Mr. Harrison had decidedly 
the most interesting exhibit. His clock is niaintained by a spring, 
and has a second train of wheelwork by which the hands—both 
hour, minute, and second hands—are, upon the release of a detent 
by meansof an electro-magnet, set to the exact hour next preceding 
or following the time indicated by the hands, at the moment the 
current Thus a periodical current from some well-regulated 
clock needs only to be given at any full hour, in order to keep 
any number of Harrison’s clocks practically right. The advan- 
tage of this method is that the movements of the clock being en- 
tirely independent of the electric current, should the latter be 
interrupted the clock goes on all the same, only accumulating 
whatever error may be due to its rate. M. Bréguet showed, in 
the Paris Exhibition, in 1867, a very similarly arranged clock, 
upon which Mr. Harrison appears to have somewhat improved. 

The electric fire alarm shown by Mr. Sax is ingenious, but not 
new. An india-rubber bag, filled with air, is so placed that when 
heated by the fire the air. expands, and forces a metallic lever 
against a contact point which closes the circuit of an electric 
bell 


On referring to the list of models before mentioned, we 
found, under the name of Mr. C. W. Siemens, an “ Electric 
resistance thermometer for measuring deep-sea temperatures on 
board ship,” and an “ Automatic transmitter.” At the moment 
when the French Atlantic cable is about to be laid, both these 
promised exhibits would have been of great interest to many, 
and perhaps of value to the engineers concerned in this work. 
But we looked in vain for them, and, whether it was 
that we searched not diligently enough, or that the 
entries were wrong in the list, we failed to find them. 
For the credit of the Institution, such difficulties should be 
avoided. We heartily exonerate the officials from any suspicion 
of carelessness in compiling the list. We hope—in fact, we feel 
sure—that the dignity of the Institution of Civil Engineers is 
sufficient to save it from being made intentionally a medium of 
advertisement, further than in so far as is the legitimate right of 
every exhibitor of a bond fide exhibit ; and, therefore, we must 
conclude that the exhibits were not arranged so judiciously as 
could have been desired to facilitate a search for any individual 
one. But some of the Tuesday evening visitors may not have 
gone away with the same conviction, and, in a word, may have 
taken away an impression unfavourable to the Institution or to 
the exhibitors, and which would have been, in either case, un- 
merited. , 

Here we must conclude our notice of, in all probability, the 
most successful conversazione yet held by any president of the 
Institution of Civil Engineers. We have left much unsaid that 
we could have wished tosay. Those apparently passed over with 
neglect we must beg to remind that it is our space not our will 
that will not consent to their having even the few lines of letter- 
press that their exhibits well deserved. 








MACHINERY IN THE SOUTH STAFFORDSHIRE 
EXHIBITION. 


(From our Special Correspondent.) 

MACHINERY is shown in the South Staffordshire Exhibition, at 
Welverhampton, in the main building or Exhibition Hall, and in 
the machinery annexe, in which last place it is in motion. 

Speaking first of that in motion, we remark that the effect of 


what is to be seen there, though the total exhibit is of no great | 


magnitude, yet it ought to assist the Factories Inspection Act 
in reducing the number of men who are to be seen throughout 
the hardware localities of South Staffordshire with one shoulder 
tilted out of the natural line—the result of the incessant use of 
the file. Even in Birmingham there is still too much work done 
by this implement, and too little with the tools which the 
Whitworths and the Fairbairns and the Armstrongs have 
placed within the reach of all workers in iron. But much more 
is this the case in South Staffordshire amongst the lock, key, 
and bolt makers, and the producers of other of the light class of 
iron goods in particular. 

A horizontal shaping or planing machine and a lathe are 
shown by Mesars. Croft, Butterfield, and Wilkinson, of Keighley, 
Yorkshire. The first, though rather coarsely executed, is a well- 
designed and effective tool, and at about £75 would be cheap. 
It has great scope, being adapted to both circular and also 
straight we sae it would plane iron of the dimensions of 
4ft. by 9in. hen we looked at the machine the piece of iron 
upon which it had been operating was not as cleanly done as it 
ought to have been, but this was manifestly the result of the 
cutting tool being out of order. 

Thelathe is a well-arranged implement, adapted to screw-cutting, 
and surfacing, and generalturning. It has been turned out with- 
out great attention being given to appearance or weight, but it is 
serviceable and useful, and does great credit to the firm who have 
sent it; for, at about £40, which is probably its price, it is the 
cheapest lathe of the kind we have ever seen. 

Men accustomed to use implements of this class would prefer to 
see more finish about the goods, but the makers have not been 
injudicious in sending to South Staffordshire machines which can 
be supplied at a minimum first charge, inasmuch as the cost being 
light or heavy hastens or retards, as the case may be, the introduc- 
tion of machinery into localities where previously it has been 
regarded as unnecessary or inapplicable. And that even men who 
are fond of seeing finish about such tools are amenable to the 
“*gentle” influence of a serviceable machine at low price is conclu- 
sive from the fact that, as we learn, amongst the buyers of a drill— 
that shown —are a firm who themselves make and improve 

in South Staffordshire, and who are known for their 

h estimate of Manchester work. 
essere. Harper and Tildesley, of Willenhall, where, perhaps, 
70 per cent. of the population earn their bread by the use of the 
file and the oliver, very fitly show, in a different fashion to that 
we have just described, how both these implements may be super- 
his firm, who are noted for the variety of the work which 
ee peereet at which file labour prohibits, show how they 
bolts aid of the steam stamp and die, and without 
the help of either anvil or file, excepting so far as that tool is re- 


quired off the: top of the stud which keeps the 
bolt from sl out atthe back, . The stamp they use is made by 
Messrs. B. and 8. Massey, of Manchester, who have sent to the 


Exhibition the one on which they show how most of the result we 


have described is brought about, It is a first-class stamp, and 
merits careful notice. Here the Manchester finish is conspicuous, 
the eye pleased alike yep SN surface, 

Messrs. sey have also sent a 2cwt. steam hammer, which is a 
considerable improvement upon the Nasmyth hammer, for it has 
the ce of being more durable, and seems less liable to get 
out ir, at the same time it is more under command. 


at hand. It is the invention of 








the same hammer pag te also a tiny working model, 


Mr. T. G. Wolverhampton, where it is 
It; descri in ENGINEER. 
. ially suitable for all kinds of 








bright work, where the from steam hammers is objection- 
ee fo, wacko of Sean 260 to SA cipabeo pes | 
uw i papieh shees 26in. wide, or tin plates, an 
ean be used for all kinds of work. It has doubtless many 
commendable points, and deserves to be in circulation. Is 
the price any impediment to its éxtensive ? 
in active o m. It has been sent by 


ive 

Messrs. Danks, Walker, and Co., Wolverhampton, is adapted to 
has been improved and constructed b: 

the exhibitors, who in polishing the fly-wheel, and otherwise spend- 
ing a few shillings upon it, have made it as neat as a sewing 
machine, whereby they have increased the attraction which is 
drawn towards it and the boy who nimbly turns the rod of flat 
i The severed bit falls into the 


1000, weighing only 6oz., and, within 2 per cent., 

teed that uniform weight. Not so well finished, but em- 

ing all its principles, there are some forty such machines in 
constant work at the factory from which the machine has come. 

An improved general joiner is also shown, which, though made 
in Oldham, yet is exhibited by Mr. W. Bissell, of Wolverhampton, 
whose name it This is one of the most comprehensive 
machine-joiners we know of. It is adapted for planing, moulding, 
t ing, tongueing, grooving, peery a and sawing by circular, 
hand, or fret-saw. All the parts can worked at one and the 
same time, when it will require to be tended by three men; but 
when not so required only one man is needed to work it, and he 
can change from one operation to the other without having to re- 
move or add to any part of the machine. 

The same exhibitor shows an excellent hand morticing machine, 
for one of which he obtained a medal at Dublin. 

Then Mr. Bissell has sent one of Haigh’s imperial mitre cutting 
machines, which is th d hi It isa very ingenious 
and effective tool, and consists chiefly of two cutting knives set 
at proper angles, worked by means of a lever in a slide. 

By the side of these three is a cramp, of which Mr. Bissell is 
the patentee, intended to be used in the making of floors, doors, 
and sashes. 

Whilst inspecting these four machines it occurred to us to inquire 
why it is that the workman’s capability thus trebled, his wages 
raised probably ten per cent., and materials not rising in prices, 
yet we have to pay a higher price for our houses by 30 per cent. 
than before these machines were within reach? Are the master 
builders or the operatives best able to explain the anomaly? 
Anomaly it is, for the condition of things is the opposite of that 
which we see in almost every other case where machinéry has been 
invented. The bolts made with the aid of the stamp before men- 
tioned are sold at half the price that the file-made goods realised, 
and we all know how nails have been cheapened by the use of 
machinery. ; 

Printing presses, a Jacquard loom, and other machines attractive 
to the million when in operation are also shown, and the articles 
made by them offered for sale at trifling sums. 

The motive power hy which the machinery at the Exhibition is 
set going originates with a very excellent 8-horse power portable 
engine with multitubular boiler, sent by Mr. Henry Denton, agri- 
cultural implement maker, of \v olverhampton. 

Much of the banding used is shown by Messrs, Steen and 
Blackett, of Wolverhampton. It is of leather, joined, not by 
overlapping, as is customary, but by a hinge joint made of sheet 
steel, let in level with the leather. The band, therefore, is the 
same thickness where it is joined as where the fabric is whole, It 
is increased in durability, its first cost is lowered, and, as the 
working of it on the shafting shows, it runs without the jerking 
produced every time in the other banding passing over the shafting 
wheels. The patentee of the steel hinge joint is Mr. Bernard 
Walker, of Wolverhampton, who is known in connection with 
rotating puddling machines and other inventions, and who is one 
of the firm of cut-nail makers already named. As it merits, so 
this new banding: is being received with much favour, the well- 
known practical views of the inventor securing it notice from men 
who are not forward to give attention to everything new, whilst 








| the more observant see its merits at once, The system has been 


thoroughly tested at Mr. Walker’s Junction Works, where there 
are about 800 yards of banding of all sizes, from 8in. to I}in. 
wide, in use. It answers every requirement, and effects a notable 
saving in consumption of leather and in the durability of the 
machinery, from the absence of the jerking inseparable from 
joints in which a double thickness of leather is required. 


MACHINERY AT REST, AND MODELS. 


In the main building Mr. Thomas Bridges, machinist and 
ironfounder, Wolverhampton, shows a ten-horse power high- 
pressure horizontal steam engine, with all recent improve- 
ments, comprising compactness and. extreme portability in 
case of removal. Then a self-acting vertical drilling machine, 
with circular revolving table arranged on a radial arm so as to 
leave space when required for large work, moved vertically 
by means of circular rack, worm wheel, and pinion. It will drill 
from ygin. to 2jin. Alsoa small kick stamp, worked by the foot 
or arranged to work by steam power, 16}in. between the poppets, 
specially adapted for stamping light work. It requires no foun- 
dation, and can be moved with very little labour. 

Mr. Thomas Wood, engineer at Morewood and Co.’s Ellingshall 
Ironworks, shows what is denominated a newly designed horizontal 
double-piston engine; and Messrs. D. and H. Kendrick, of Wolver- 
hampton, have sent a 10-horse horizontal engine. 

Two working engineers at the Soho Works, Smethwick, named 
W. and E. Hackett, have sent a very pretty and well executed 
working model of a pair of oscillating condensing marine engines. 
The cylinders are 2in. diameter in the bore, with ljin. stroke, 
with single air pump placed diagonally. They have reversing gear, 
injection gear, and paddle-wheels complete. 

A model of a method of engine building now no longer in vogue, 
but which was at one time used in connection with some blast 
furnaces in South Staffordshire, has alsc been sent by the friends of 
the man who made it, but is now deceased. 

If this represents the past, there are happily models of a much 
more significant class which represent the present, such as one 
model of Whitwell’s patent hot blast fire brick ovens. 

These ovens consist of a cast-iron air-tight casing, about 22ft. 
diameter and 20ft. high. They are lined with fire-brick 18in. thick, 
and the interior is then divided into compartments of varying size 
by fire-brick walls, the larger compartments being at what is called 
the hot end, and the smaller at the cold end. The waste gas from 
the blast furnace is permitted to enter the hot end, where it is 
ignited, and after (in an incandescent state or at about 2500 deg.) 
passing up and down the various internal compartments of the 
stove, finally a away into the stack-flue, at a temperature vary- 


ing from 400 deg. to 500 deg. of heat, the difference between its 
initialand departing temperatures having been absorbed and retained 
by the brickwork. The lineal traverse of the gas through the stove 


is about 300ft,, and the surface of brickwork subject to the action 
of the gas about 10,000ft.; and after about two-thirds of this area 
have become bright red-hot, further gasis prevented entering this 
stove, being turned into an adjoining one for the purpose of heating 
that, whilst the cold blast is permitted to enter the cold end of the 
heated oven, whence it traverses the various internal compartments 
in the reverse way y which ged a originally entered the stove. 
In its passage over the red-hot surfaces of the brickwork it becomes 
itself red-hot, and. in this state enters the blast furnace. No ordi- 
nary pyrometer is le of exactly indicating this temperature, 
but it is supposed between 1400 and 1 deg. Fab., and it 
melts zinc readily in two and a-half seconds, counted by beat of 
pendulum. The advan of this oven is simplicity of arrange- 
ment, slow fouling from dust, and facility of cleansing, that opera- 
tion being ‘ormed in about six hours, and at a cost of only a few 
illi it was stated to us that one of these stoves is capable of 


su) heat to raise 8000 cubic feet of air per minute 





| to a red-hot temperature for a period of three hours, that at the 


end of that time one-third of the stove still remains red-hot, and 
that on reversing the stove the temperature can be restored by the 
incandescent gas in about one hour and a-half. It was explained 
to us that the cost. of a complete set of stoves, generally four in 
number, of. the dimensions named for a furnace capable of turning 
out 400 tons to 500 tons of iron per week, is about £2700, or much 
about the same as for cast iron stoves for furnaces producing similar 
quantities, 

Of the various adopted for drawing off and utilising the 
waste gases from blast furnaces, that patented by Messrs. Adden- 
brake, of Rough Hay Furnaces, Dar is the only one of 
which a model is submitted. The Messrs. Addenbrake, not find- 
ing the method of withdrawing the gases by what is termed the 
*‘closed” top to be satisfactory in its results in this district (and 
that the plan of withdrawing them by means of a large central 
pipe passing down into the materials at the top of the furnace 
often caused great delay, whilst also expensive repairs were fre- 
quently required), hit upon the more scientific and ingenious 
expedient of forming a chamber round the upper part of the fur- 
nace, behind the fire brick lining. The gas is drawn off from the 
furnace into this chamber, and, thence utilised, through perfora- 
tions in the lining made either of fire brick or cast iron. This 
plan has been found to work admirably, and has been successfully 
adopted at several of the works in the South Staffordshire district, 
and in some instances in the North of England as well, there 
being practically no repairs required. Messrs. Addenbrake con- 
sider the depth at which the perforations are made into the gas 
collecting chamber to be a matter of great importance, especially 
in this district, and where a large proportion of raw coal is used. 
They prefer depths varying from 4ft. to 6ft. from the filling plates 
to the top of the perforations, At this depth the tendency of the 
gas is rather to go through the perforation than to force its way 
through the materials at the top of the furnace. At this depth, 
also, it is found that the gas is of the richest quality, being 
charged not only with the carbonic oxides collected in the lower 
portions of the furnace, but loaded as well with the olefiant matters 
evolved from the warming of theraw coal, and which would be lost if 
the perforations were ata greater depth. In order to ensure access to 
the gas chamber so as to clean it out at any time, a gallery was 
run round the outside of the furnace below the filling plates, by 
means of which the workpeople, by opening a series of small 
apertures conveniently arranged for the purpose, were able to 
remove any accumulations of dust. It is found, however, that by 
giving the necessary angle of inclination to the floor of the gas- 
collecting chamber, no accumulations of dust take place. The 
gallery may therefore be dispensed with, and a considerable saving 
in the first cost of the apparatus is thereby effected. Altogether 
this mode of withdrawing the gases is found to be very well 
adapted to the blast furnace of modern days, and for simplicity 
and efficiency of design, and for cheapness of application, has few, 
if any, rivals. 

Amongst the exhibitors of small machines Messrs. Tangye stand 
conspicuous, The goods they show are varied, and very excellent 
alike in construction and finish, and the prices set against them 
seem to be very low for goods of so much real worth. 








TzsTInG ARMOUR PLATE. — The armour plates, each 5in. thick, 
manufactured by Charles Cammell and Uo., Sheffield, for the 
Austrian Government, were tested on board the Thunderer on 
Wednesday. The one plate was made in the ordinary way, the 
other was made up of three thicknesses, by placing an armour plate 
4}in. thick, between two thinner plates, and rolling them down to 
the required thickness of 5in. The object of the test, in addition 
to ascertaining the figure of merit to which each plate would be 
entitled, was to learn in what respect, if any, the one plate would 
differ from the other after being submitted to the ordinary test for 
such plates—viz., four shots from the Sin. smoothbore gun at 30ft. 
range, It was remarkable to see how closely the one plate resem- 
bled the other after the tests had been made, the greatest indents 
being 2‘5in. and 2°4in. respectively, while the bulge in the back in 
both instances were 3jin. over an area of 2ft. 3in. and 2ft. 4in. 
respectively. It was clearly established that there was practically 
no difference in the merits of either plate, and both will receive a 
bigh classification. 


RAILWAY EXTENSIONS AND IMPROVEMENTS IN YORKSHIRE.— 
Within the past year or two no part of the country has received 
more attention from the several railway companies having running 
powers in Yorkshire than that extensive and populous county. At 
the present time several important lines are in the course of con- 
struction, which, when finisned, will greatly add to the comfort of 
the public at large. Amongst the companies the Midland seems 
to have done all they could to make their already far-famed system 
still more perfect. The public will receive a valuable acquisition 
by the opening of the new Midland extension from Cudworth to 
Barnsley; which will shortly be ready for passenger traffic. The 
company, which has done much elsewhere to improve the station 
accommodation, are also taking a step in the right direction at 
Barnsley. A good deal of the work for the erection of the iron 
work required has been done, and the line is almost finished. At 
Sheffield the company are also taking a step in the right direction 
by the erection of a large and _ beautiful station, 
which is intended to be 236ft. in length, with platform 
accommodation at either end, to the extent of 150ft. more. Their 
new line from Chesterfield to Sheffield is being pushed forward 
with all speed, and will shortly be ready for opening. On Tuesday 
next another part of Yorkshire will receive a valuable addition to 
the already existing lines, by the opening of a branch line between 
Thornhill and Heckmondwike, which will open up a direct connec- 
tion with the main line from Normanton to Lancashire and be- 
tween Bradford and the south. The opening of this short but im- 
portant branch will enable the Lancashire and Yorkshire Railway 
Company to run trains between Normanton, Wakefield, Dewsbury, 
&c., without change of carriage to and from Bradford. The Cleck- 
heaton braach has its terminus at Bradford, and runs thence to Mer- 
field, where it places the traveller in communication with the main 
line; passengers from Bradford, Cleckheaton, and intermediate 
stations to Wakefield have to pass round by Merfield, a very circuit- 
ous route. The opening of the new line will avoid the conveyance of 
traffic east and south, and will expedite passenger trains from 
Normanton and Waketield to Bradford twenty-five minutes, and 
from Dewsbury to Bradford no less than thirty; whilst the pas- 
senger trains between Brighouse and Elland to Bradford will be 
expedited by twenty-five minutes. The branch is carried out of 
the main line on the western side of the Thornhill station and 
passed over a route which exhibits few engineering difficulties 
until it reaches the river Calder, which is bridged. Passing under 
the London and North-Western line at Raven’s-wharf a good deal 
of work has been done, the line being bridged for some distance ; it 
passes on until it joins the Cleckheaton branch on the south side 
of the Heckmondwike station. The North-Eastern Company 
stand also very prominent in the are of the very best accom- 
modation which can be obtained. In addition te the valuable 
branch which was opened on the Ist of April, from Church Faiton 
to Leeds, they are engaged in two important undertakings which 
wil! greatly improve their already valuable system. We allude to 
their extensions between Hull and Doncaster, and the new line 
from York to Selby. The former extension will open up a more 
direct route to London and the south generally. The branch 
leaves the South Yorkshire near the Thorne station on the branch 
which runs from Doncaster to Keadly, and passes through a rich 
and fertile country. The extension from York to Doncaster will 
also prove a valuable addition to the already existing lines, inas- 
much as they will cut off the circuitous route vid Milford Junction 
and Knottingley, as well as being the means of communication 


with a large agricultural district. Both the lines are in a forward 
state. : 
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iron-work is bronzed, and the gallery cornice is picked outin colour, 
with a design of leaf and stem pencilled on the fascine. The en 
gallery, facing the ‘principal entrance to the building has been 
adapted to the proportions of a proposed grand organ. 

The architect who has given his services is Mr. George Bidlake, 
of Wolverhampton, and the manufacturing contractor is Mr. F.N. 
Clerk, of the same.town, 

The building, now that the side and end galleries are hung with 
paintings, crystal gasaliers are suspended from the roof, and 
attractive exhibits are appropriately placed on the floor, under the 
direction of ‘the architect, presents a most attractive cuup d’oeil, 
and secures the expressed admiration: of the visitors, who num- 
bered about 2000 a day on Monday and Tuesday last. 

Subjoined is-the ground plan of the building, drawn upon a scale 
of 20ft. to lin. 








LETTERS TO THE EDITOR. — 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. 





LIGHTHOUSE APPARATUS AND LANTERNS. 


Srr,—I have just read ‘‘ Practical Man’s” letter in your im- 
pression of the 22nd January, and regret that the distance between 
London and Shanghai has prevented my earlier reply. 

I was employed by the Messrs. Chance for nearly ten years, at 
first under their engineer, Mr. Masselin, and latterly as engineer, 
so that perhaps I might claim some practical experience in addi- 
tion to the theoretical and scientific training I got at college to aid 
me in’ my profession. My paper was prepared by ye, and 
having solicited the honour of the attendance at its reading of all 
the parties I thought interested, whether members or not, I can 
searcely be accused of fearing criticism. If ‘‘ Practical Man” 
considers his letter a criticism, Ido not. The wholeof my paper 
was not read on account of its length, and asitis not yet in circula- 
tion even among the members, I think ‘‘ Practical Man” can 
scarcely pretend to criticise it. I believe a short abstract of my 
paper appeared in your paper, but not being written by myself I 
am not responsible for it, and having no copy here I cannot say if 
it was correct to a word. 

I stated in my paper as follows in reference to ‘‘ Glass used in 
Lighthouse Apparatus: ”— 

“Nearly the whole of the glass used in lighthouse apparatus is 
made at Saint-Gobain or Birmingham, and is known by the name 
of crown glass. Different mixtures have been used: thus at 
Choisy-le-Roi in 1835 the mixture put into the pots was :—Sand, 
335 parts; carbonate of soda, 165; carbonate of lime, 40; arsenic, 2; 
cullet or scrap glass, 40; total, 582. 

“An analysis of Saint-Gobain glass some years ago gave :— 
Silica, 75°00 parts; lime, 6°40; soda, 17°60; alumina, 0°37; oxide of 
iron, 0°15; total, 99°52; whilst M. Reynand now gives the composi- 
tion:—Silica, 72'10; soda, 12°20; lime, 15°70; alumina and oxide 
of iron, traces ; total, 10000. 

* * * co * * * * 

“‘The glass for many optical apparatus has been made at Bir- 

mingham from the following mixtures :— 


ewt qr.Ib. cwt.qr.Ib. cwt.qr.Ib.  ewt.qr. Ib. 
French sand .¢ «0 600.4500. 500.6500 
Carbonate ofsoda .. 1 3 7 gM... 1 321 120 
Lime .. .. «6 o © 2 7 « 0210 . 020 027 
Nitrate of soda sores’ PS OLR fA o 2:6 O'R. 
Arsenic .. oc so OO 8. 002 ..002 . 008 
Carbonate of potash... 0 0 0 .. 0 0 0 000 « 0 1123 
Red lead eo 100.00042000.01 0 


‘* The latter mixture containing red lead was called ‘extra white, 
but its manufacture has been discontinued for some years. All 
the English glass is supposed to be of the refractive index of 1°51. 
The Saint-Gobain glass formerly had an index of refraction as low 
as 1°50, but now it is 1°54, and frequent experiments are made to 
see that it is kept up to the standard. Flint glass was used in the 
construction of the small catadioptric or totally reflecting spherical 
mirror made for the Commissioners of Northern Lights in 1862. 
The mixture employed was:—Sand (French), 400 lb, 8 oz.; red lead, 
320; potash, 112; Bristol lime, 2; nitrate soda, 7; manganese, 
Loz.; cullet, 280; total, 1121 1b. 1 0z.; which gave a refractive 
index of 1°579. A previous experiment had been made with a 
similar mixture, but containing 20 Ib. less of red lead, which gave 
1568 as the refractive index, Flint glass is not used for light- 
house purposes, as it is too costly, and much more liable to striz 
than crown glass, which can at a much more moderate cost be pro- 
duced almost free from colour, hard, capable of receiving a fine 
polish, absorbing only a small portion of the rays of light during 
their transmission, and perfectly unaffected by the atmosphere. 
Whichever index of refraction, 1°51 or 1°54, be adopted for the 
calculation of the sections of glass, it is necess: that the glass 
be made to that index, otherwise loss of light will result from the 
incorrect shape of the lens rings and prisms. * * * *” 

From which it will be seen that I gave no theories, suppositions, 
or averages (although accused of the contrary), but stated facts. 
I could have given more mixtures that had been tried, and could 
have stated their results, but I considered I had given quite enough, 
and as much as would be interesting to engineers. The members 
present expressed their satisfaction, and if ** Practical Man ” is not 
contented, I beg to assure him it is a matter of the most perfect 
indifference to me. The mixtures given have all been used, and I 
have left the members to form their own opinion as to the best 
one, without requiring the second-hand suggestions of ‘‘ Practical 
Man.” At the time I left the employment of the Messrs. Chance 
it was well known that the weak point of lighthouse manufacture 
was the uncertainty of producing good glass, and quite recently 
one of the firm said that they were making experiments to remedy 
this, and with some hopes of success, I have now before me a 
letter from Australia, stating that observations on Birmingham 
glass showed that it varied much in quality, and that glass made 
many years ago was superior to some of more modern date. 

The flint glass used in the construction of the 1862 mirror was 
more costly than any other glass of which I am aware, and its em- 
ployment in lighthouse apparatus along with crown glass would be 
attended with an expense and complication not at present existing. 
M. Reynand supports me in the statement that the main argu- 
ment against flint glass was its cost, and that the other difficulties 
could be got over. At the present time it is being discussed as to 
whether the use of flint glass shall not be revived, and an 
improved arrangement of catadioptric mirror adopted. 

If ‘‘ Practical Man” desires to uphold practical and scientific 
modes of working, let him describe what these are. If his know- 
ledge is as perfect as he pretends, there can be nothing to fear from 
giving the proper mixture for lighthouse glass, and from describing 
and illustrating the most perfect grinding machinery, 

I will state a few things I have long known, and perhaps they 
may slightly limit “ Practical Man’s” imagination. (1), that in the 
same melting of glass from the same mixture it has frequently 
been found that the analysis and index of refraction slightly vary 
even in the same pot ; (2), that in different meltings from the same 
mixture sometimes good and sometimes glass has been 
obtained ; (3), the index of refraction used in calculating the 
sections of lighthouse glass merely means that the calculator 
desires the one he has chosen to be adopted. If the index of 
refraction turns out different from what was intended, the sections 
of the lenses and prisms must be changed to suit the actual index 
of refraction, otherwise loss of light will ensue. The usual prac- 
tice, howéver, is to grind the prism to the original calculated 
section, and if when it is tried it is so defective as not.to pass, it 
- is returned to the machine to be altered or cooked, and loss of 
light cannot be avoided. Each is worked separately to 
standard gauges, and without any reference to the one that may 
come either above or below it, so that it is highly unpractical to 
talk of making the adjacent prisms to suit a too large or a too 


. 





small prism ; (4), when glass is cast and the index of refraction is 
not what is desired, it is the result of imperfection somewhere, 
which it is necessary to remedy. If itis necessary to change the 
mixture, it only proves that a wrong one was used at first ;*(5), 
that gomometers.require accuracy in their.use as well as all other 
instruments. All ‘* perhapses” about the prisms to be examined 
must be got rid of, and all inaccuracies avoided, otherwise results 
of no value willensue. That during the whole time I was with 
the Messrs. Chance Mr. Masselin and myself were-the only parties 
that tested the index of refraction of lighthouse glass ;. (6), the 
use of proper pots is of importance; they should be thin, of such 
material as to resist for a considerable time at least the intense 
heat to which they are exposed, and the sudden changes of tempe- 
rature to which they are subjected during the operation of casting, 
Large quantities of lighthouse glass have been made in open pots, 
but covered pots are frequently preferred on account of the better 
colour said to be produced; (7), the age of the pots has an effect 
upon the glass. I have heard ‘‘ Practical Man” enlarging upon 
the superiority of giass made in new pots, and in a few weeks 
afterwards he has as strongly supported glass melted in old at 
I am anxious to know his present opinion; (8), variations of the 
temperature and quantity of moisture contained in the atmosphere, 
and also the wind, have perceptible effects on furnaces, and glass 
ones are no exception; (9), the kind of coal used also has its effect, 
but with val pots the main point is to get heat enough. ‘The 
Siemens furnaces, now so well understood, render the quality of 
the coal comparatively, if not quite, unimportant. + 

** Practical Man” has, according to his own account, arrived a 
some really valuuble points in regard to the manufacture of lenses 
and prisms with glass of almost any ordinary refractive power, but 
in the mean time I am going to act the part of an unbeliever 
until I have seen a successful specimen of his skill. No perfect 
optical lighthouse apparatus has as yet arrived here, so we must 
ra sg ourselves with expectations of something good about to 

ollow. 

A complete description of the various machines used in glass 
grinding would form a long paper in itself, and necessitate a large 
number of diagrams, the whole subject being one more suited for 
the Institution of Mechanical than Civil. Engineers. I purposely 
only made a few diagrams of what I thought necessary to describe 
very generally how lighthouse glass could be ground, without going 
into details or describing the appliances used at any particular 
manufactory. I may, however, state that I have details of nearly 
all that has been done in lighthouse glass grinding in England and 
France for some ten years, but I shall nevertheless be glad to learn 
what improvements, if any, have been introduced since I ceased 
to be engaged in lighthouse manufacture. 

In reference to the apy t light Id d for Odessa, it would 
be useless to attempt a description without drawings, I therefore 
intend as soon I can spare time to prepare the necessary informa- 
tion, so that you, Mr. Editor, can, if you think well, give your 
readers an opportunity of judging of the whole. I will here 
remark that my original design was shown to Mr. James Chance 
and the foremen of the mechanical and optical departments of 
the Messrs. Chance’s lighthouse department to see if any improve- 
ments could be introduced. No improvements were suggested, 
and as the Russian Government were willing to pay what the 
Messrs. Chance asked, the work was put into hand and executed. 
During the execution no defects were noticed by the various prac- 
tical men engaged, and the one which I described was only found 
out when it was experimentally tested at night before Mr. Chance 
and myself. As the apparent light was designed without any cal- 
culations, it was impossible that any want of experience could have 
been shown in their application The defect noticed was easily 
remedied, as —— in my paper, in accordance with my plan. 
Anu ful attempt was made, contrary to my advice, to 
overcome the defect by curving a side of one of the right angled 
prisms. Perhaps ‘‘ Practical Man” will say whose suggestion this 
was, 

I have no system of glazing with strong glass, but ‘‘ Practical 
Man’s ” imagination has again been running riot, and led him into 
error. I have a patent for a lantern, No. 2054, dated 12th July, 
1867, but it refers to the method of arranging the framing so as to 
economise light. I prefer using as thin plate glass as is consistent 
with safety, in order to avoid unnecessary loss of light by absorp- 
tion, and at the same time to economise, Recent practice has 
used plate glass from jin. to gin. thick, and most of those lanterns 
I have had anything to do with had glass gin. thick, but I have 
also used jin. In general the thickness should be determined to 
suit the size of the lantern frames, and whether curved or flat 
glass is to be used. The glazing of the apparent light was very 
thin, and the bent corner panes were not fin. thick. As “‘ Practi- 
cal Man” worked at the above, why does he write so absurdly 
with his “‘ hope” and “ woulds ” ? 

The mouth-pieces used in casting glass are of copper, a fact 
which the members will find stated in my paper. 

I am sorry ‘‘ Practical Man ” should have taken so much trouble 
in referring me to Euclid and the Conic Sections, as I do not require 
either of these invaluable works for the simple matters he refers 
to; besides, it would be making use of borrowed knowledge, 
which he says is not safe. If I were of as imaginative a 








turn as himself, I would think he had been searching 
for ‘borrowed information” at a .period of life remote 
from his schooldays... Being a member of the Institu- 


tion of Mechanical Engineers, and having their Proceedings, it 
is probable that I am better acquainted with all their transactions 
than ‘‘ Practical Man,” who is not a member, If, however, he will 
refer me to a work I do not know, I shall try to borrow some in- 
formation from it, as Iam never above learning. “My not having 
referred to the whole of his remarks need not taken as an ad- 
mission that they are correct: some are so quibbling and self-con- 
tradictory that I think comment unnecessary. 
Shanghai, March 23rd, 1869. David M. HENDERSON. 


[Although we have given Mr. Henderson’s letter insertion, and 
fully appreciate the scientific facts and statements which it con- 
tains, yet we think it a pity that our correspondent should have 
revived a controversy which must finally end here, as far as we 
are concerned.-—ED, E.] 





WALKING versus THE VELOCIPEDE,. 

Srr,—Will any of your readers say is there =e wrong’ in 
the following calculations:—1, Walking is accomplished by raising 
the body about an inch at each step and allowing it to swing 
forward in a curve of which the foot forms the-centre; friction is a 
minimum. A man weighing 1401b. stepping a-yard and getting 
over four miles an hour, raises about 1400 lb. 1ft. high per minute. 
2. Suppose the same man mounted ona velocipede, and that heand 
his steed weigh together 200 lb.; about 7b. will draw this weight 
along a good level road. Therefore 1400 units of force will move 
it 200ft. per minute, or 2,5, miles per hour. This seems very like 
the case of the man who worked his passage by pulling the oe of 
the canal boat; but for the name of the thing he had better have 
walked. 3, I believe the handiest way to work a bn eae would 
be by a very small engine connected with a v of. liquid 
carbonic acid instead of a boiler. .I do not know the exact ratio 
between the volume .of liquid carbonic acid and the gas at 
atmospheric pressure, so have not been able to calculate how 
much gas will be required, but I think the plan is feasible. 4 

May 14th, 1869, X. ¥, Z. 





TRIAL OF PATENT CASES. 
Str,—It has for some time past been felt by competent patent 
agents to be a very serious consideration for the owners of valuable 





patents that the ordinary means for trying cases of infringement 
are so defective; and now the difficulties are increased 1 
the three judges who were conversant with | 


cases of this kind—the present Lord Chancellor, Sir William Erle, 
and Lord Westbury. 

It is extremely difficult now to form an opinion beforehand of 
the view that any particular judge of the present day is likely to 
take of a patent case. The little that we do know on the subject 
is by no means assuring, for it reminds us of the common prejudice 
on the part of eminent lawyers against this special department of 
practice; but it is quite a mistake to su; that patent cases are 
necessarily so complicated and obscure in their nature as they are 
ordinarily made to appear. The reason why they do appear so in 
most instances is because pare been first overlaid with irrele- 
vant matter, which there has been no adequate means of separating 
from the case, and then such matter has been triturated by a process 
of forensic refinement until it has become so inextricably involved 
with the legitimate points of the case that the judge has eventual, 
to pronounce his decision on a compound of both relevant an 
fevdhovenh matter. 

This lamentable state of things is one that must continue as long 
as abuses are unchecked in respect of the preparation of cases for 
trial; and the difficulties inust increase by reason of the increasing 
number of defective s; cations. The ordinary mode of trying 
patent, cases is altogether wrong in principle, but the defect in the 
system is anterior to the question of trying cases of infringement. 
It goes back to the allowance of many unintelligible provisional 
specifications and an inadequate arrangement of indexes to specifi- 
cations incidental to the government of the Patent Office with the 
library by a body of commissioners, all of whom, with but one 
exception, are temporary; while all have important official duties of 
an engrossing nature, and unconnected with the Patent Office, to 

erform. 
"i All the commissioners are lawyers in high offices, and it is 
doubtful whether they are the persons best qualified to examine 
ise and tial statements of the nature of mechanical and 
chemical inventions. Their antecedents have not brought them in 
contact with manufactures so as to enable them to detect points of 
improvement readily, and they have not time to devote to the 
investigation of difficult points. Their position as examiners of 
provisional specifications does not correspond with that of a judge 
at a trial, because they have only a concise statement before them, 
while he has evidence and counsel’s argument to guide him in the 
interpretation of a formally complete document. It does not at all 
follow that because a lawyer may be the best qualified to try a 
properly prepared patent case therefore he is adapted to examine 
provisional specifications. 

What appears to me to be most wanted is a kind of sub-court of 
examination in connection with the Patent Office and library to 
exercise more control over provisional specifications in the first 
instance, and to sift cases for trial when required, to provide 
increased facilities for readily testing the novelty of inventions, and 
generally to remove from the judges the artificial burdens which are 
laid upon them by the existing mode of procedure. But I am too 
well aware that a thorough reform of this kind is not to be looked 
for under such a body as that of the patent commissioners, however 
well-intentioned they may beas individuals; and it will probably 
be some time before there is a change in the law and practice te 
this extent. Under these circumstances it seems advisable that, 
wherever practicable, some effort should be made to try patent cases 
by arbitration. The practicability of trying cases in this way 
depends very much upon the reasonableness of the parties. They 
may be managed if each party only requires what is due to him, 
and is willing to abide the issue of afair inquiry. It would be very 
desirable, as there are at present so many difficulties and uncer- 
tainties in the way of getting cases properly tried, to make a few 
experiments in arbitration so as to determine how far such a mode 
of trial is capable of being employed before any important perma- 
nent change of practice is adopted. 

Clearly things cannot remain as they are. To leave them so 
would be, in effect, to deny all but a few patentees a tribunal. The 
suggestions in the Report of the Judicature Commission relative to 
inquiries by official referees, and the employment of such and others 
to assist the judges, point to the kind of alterations that are 
required in patent cases. But there is every reason to believe that 
changes of so important and sweeping a character as those which 
have been thus suggested are sure to occupy a long time in discus- 
sion before they are adopted, even if they are so eventually. Still 
it is a great thing to have such testimony as to the existing defects 
and as to the direction in which alterations are desirable, although 
it may take a considerable time for such testimony to ripen inte 
corresponding legislative action. 

It would, I think, be of great service to ultimate improvements 
in procedure if we could, without delay, get on record a few cases 
satisfactorily tried by arbitration. 

WILLIAM Spence, A.LC.E. 


8, Quality-court, May 12th, 1869. 


————— 





Srr,—About a month ago an advertisement appeared in your 
paper inviting candidates for the appointment of Chief Engineer 
to the Government Dockyard, Calcutta, and I put in an applica- 
tion. About ten days ago I received a notice from the India Office 
that the appointment was filled up, and that I had not been selected 
for the appointment. My object in writing you now is that in the 
last two impressions of your excellent journal I expected to find 
some notice taken of rh appointment, giving the name of the suc- 
cessful candidate, and the names, or rather number, of candidates 
applying. Perhaps you will be kind enough to insert a notice in 
your next impression, and by so doing will much oblige a constant 
subscriber from the first issue of THE ENGINEER. 

Belfast, May 19th, 1869. * ANGLO-INDIAN.” 


[For the information of ‘‘ Anglo-Indian” we may state that be- 
tween thirty and forty candidates applied for the appointment 
referred to by him, which was given, at the recommendation of the 
examiners (Mr, Andrew Murray, of the Admiralty, and Mr. George 
Preston White, C.E.), to Mr. Thomas Collings Hide, who was for- 
merly with Messrs. Miller and Ravenhill. The candidates for this 
appointment were invited to appear before the examiners on a 
certain day, in the usual manner, but from our correspondent’s 
letter it would appear that the first acknowledgment he received of 
his application was to the effect “that the appointment was filled 
up.” Of course, if ‘* Anglo-Indian” failed to appear before the 
examiners on the day named, he has only himself to thank that he 
did not obtain the appointment, although it is just possible that 
even had he put in an appearance Mr. Hide might still have been 
the favoured candidate.—Ep. E.] 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 








Grants and Dates of Provisional Protection for Six Months. 


1208, RICHARD CHRISTOPHER RAPIER, Victoria-street, Westminster, “ Im- 
provements in railway signals, and in apparatus for working the same.”— 
20th April, 1869, 

1216. WILLIAM FRANCIS REYNOLDS, Albert-square, Commercial-road, Rat- 
cliff, and JONATHAN ALDOUS MAYS, West-street, Finsbury-circus, London, 
‘‘Improvements in velocipedes and other vehicles or carriages mounted on 
running wheels.” 

1233. JAMES FRANCIS, JOHN DONALDSON, and GEORGE REAVELY, Gala- 
shields, ‘‘ Improvements in locking apparatus used for railway sidings to 
prevent trucks or other carriages passing out from the sidings.” —21st April, 

869. 


1869, 
1259, EDWARD MICHAEL REILLY, New Oxford-street, London, ‘‘ Improve- 
ments in explosive bullets, and in the apparatus for making them.”—23rd 


April, 1869. 

1823, ROBERT GRIFFITH, Aberdeen Park-road, Highb: Grange, St. Mary, 
Islington, London, ‘‘ Improvements in two-wheel velocipedes and other 
conveyances.” —291h April, 1869, é 

1331, FRANCIS JACKSON and THOMAS CORBETT, Wigan, Lancashire, “ Im- 
provements in lubricators for steam engines.”—30th April, 1869, 

1402. RICHARD FENNELLY, Wellington-chambers, London Bridge, South- 


wark, Surrey, ‘Improvements in a for. washing out casks,"—A 
pen ors from Imanuel Pfeiffer, Copenhagen, Denmark. 

















May 28, 1869. 
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aso GronGe NEEDBAM MANSFIELD, Great Portland-street, London, *‘ An 
manufacture 


of parquet 
08. ANDREW JOHN MUR&AY, oat Cam en oe “Im 
: mowing machines, w e- 
Ecco cqpueals thes machines a oa 


1408. JOHN GARRETT TONGUE, Southampton-buildi santa 
London, “ Improvements in machinery or ‘apparatus for the manu 
of envelopes.”—A communication from David McConell wepisaiia 
Essex, New Jersey, U.S.—7th May, 1869. 





141. JOHN HENRY JOHNSON, Lincoln's-inn-fields, Sa, “* Improvements 
in the manufacture 
joes iad ne agree 
ian Ww ‘ide, “tT ements in the 
ones eam Ch a Lendon, “ Improv manu- 
facture of boots and s nee? 


148. PeepeRick Gason en Camberwell, Surrey, 
mereial manufacture of of apenas *— 16th January, 1865. 


cate, Oe 8 Se Ee o meme. Se in the 
therein."—A communication from Louis 


, “ Improvements im the com- 





167. PeTer heap pa Bradford, Yorkshire, “‘ Impr in y 
for bing wool or other fibrous substances.” 





1410, WILLIAM HENDERSON, Glasgow, Lanarkshire, N.B., pr ts 
in for finishing woven fabrics.” 

1414. RICHARD CapBURY and George CADBURY, Birmingham, and JOHN 
MuUBpLY RENDALL, Torquay, Devonshire, ‘*‘ A new or improved description 
of biscuit manufactured from the cacao bean.”—8th May, 1 1869. : 





the 
blanks ana other like articles.” 
160, JAMES WLLIAM Paice, te aenage sngey, | Monmouthshire, 
“5 in the nails and other nails, and 





1416, ARTHUR Briscoz Hawes, India Office, Whitehall,” W 
ad bil, amma in bottles and flasks, also applicable to jars and other 

vesse 

1418. Henry Ropert LUMLEY, Marlborough-place, St John’s Wood, 
London, “The treatment of molten iron in order to free it from all 
impurities.” 

1420. E>warD FIELD, Chandos-chambers, Adelphi, Westminster, “Im- 
provements in steam fire engines and other pumping apparatus.” 

1422. RiCHARD BLEZABD, Liverpool, ‘‘ Improvements in apparatus for dress- 
ing millstones.” 

1424, MARK SCHMERL WOLFGANG, Fairfield, Stratford-le- Bow, Middlesex, 
‘¢ Improvements in cricket and other balls.” 

1246. WILLIAM EDWAnD NEWTON, Chancery- -lane, London, “ An improved 
process and for or grey cast iron, and for 
converting articles of iron into steel, or imparting thereto a steely 
character.”"—A communication from Byron Wilkimson Nichols, Canton, 
Ohio, U.S 

1428. nase BORTHWICK SMITH, Coventry, Warwickshire, ‘‘ Improve- 
ments in the construction of watches, chronometers, and other time- 





keepers.” 

1432. aver BESSEMER, Queen-street-place, Cannon-street, London, “ Im- 
provements in the construction and mode of working furnaces, and appa- 
ratus employed in fusing malleable or wrought iron and steel and pig or 
other carburets of iron, and obtaining cast steel or homogeneous malleable 
iron therefrom.” 

1434, HENKY BESSEMER, Queen-street-place, Cannon-street, London, “ Im- 
provements in the treatment of crude or pig iron and other carburets of 
iron, and in the apparatus employed for such purposes. "—10th May, 1862, 

1436. JOHN HALL, Birmingham, *‘ Improvements in fire-arms.’ 

1438. CHRISTOPHER CROss and ABEL HEYWOOD, jun., Manchester, and 
Georee DANIEL WILSON and THOMsS BRIGHT WILSON, Cressbrook, 
Derbyshire, ‘‘ Improvements in velocipedes,” 

1440. WiLLiAM ROBERT LAKE, Southampton-buildings, ,Chancery-lane, 
London, ‘‘Animproved detergent or saponaceous neneee.* '—A communi- 
cation from William Henry Newton, New York, U 8 

1442. BALDWIN LATHAM, Westminster- chambers, Westminster, “ Improve- 
ments in ventilators for sewers, also applicable for deodorising noxious 
gases arising in the processes of certain manufactures.” 

1446. LEONARD Wray, Ramsgate, Kent, ‘“‘ Improved apparatus for crushing, 
grinding, and pulverising quartz and other hard substances.”—11/h May, 

9, 


1450. James Rosey, Victoria Sugar Refinery, Newcastle-under-Lyme, Staf- 
fordshire, ‘‘ Improvements in sugar refining.” 

1452. Pomp WILLIAM FLOWER, Briton Ferry Neath, Glamorganshire, and 
WICKHAM FLOWER, Great Winchester-street-buildings, London, ‘“Im- 
provements in the method and process of producing impressions upon tin 
and terne plates and sheets of metal, and in furnaces or ovens for heating 
and drying plates or sheets which have received the required impressions.’ 
—A communication from Emile René Peltier, Albert Adolphe Paillard, and 
Laurent Delangre, Billaincourt, near Paris. 

1454. James BaIRD HANDYSIDE, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in wheels.” 

1458. PHILIP WILLIAM FLOWER, Melyn Tinplate Works, Neath, Glamorgan- 
shire, HENRY NASH, India-buildings, Water-street, Liverpool, and 
RicHARD HEATHFIELD, Birmingham, ‘‘ Improvements in coating sheets 
of metal with other metals.” 

1460. FREDERICK ROBERT AUGUSTUS GLOVER, Brading, Isle of Wight, 
‘Improvements in anchors, and in the gear for facilitating the weighing 
and boarding of anchors.” 

1492. WILLIAM FrepeRICK De LA Rue, Bunhill-row, London, “An im- 
proved method of obtaining a water mark on paper, and in apparatus 
employed therein,”—12th May, 1*69. 


Invention Protected for Six Menthe - the Deposit of 
Complete Specificatio 
1530. JoHN HENRY JOHNSON, Lincoln’s-inn-fields, Rai ‘Improvements 
in fire-arms and in metallic cartridges, and in apparatus for filling the 
same.”—A communication from General Hiram Berdan, Paris.—i8th May, 
1869, - 


Patents on which the Stamp Duty of £50 has been Paid. 


1410. JULIAN BERNARD, George-square, Glasgow, Lanarkshire, N.B.» 
* Generating and heating steam, gas, and vapours, &c.”—18th May, 1866. 
1459. James WiLL1AM Evans, Norfolk-street, Strand, London, “ Coiled 
springs packed with wool, &c."—25th May, 1866. 

1418. JOHN BROWN, Stockton-upon-Tees, Durham, ‘‘ Cutting or slicing 
timber, &c.”—-19th May, 1866. 

1457. THOMAS GRBEN, Leeds, Yorkshire, ‘‘ Steam and other boilers.”—244, 
May, 1860. 

1602. yt HoLiLowAy, Birmingham, ‘‘ Buckles or fastenings for braces, 
&e.”—13th June, 1°66. 

1433. ALEXANDER CRICHTON, Cork, Ireland, “ Marine steam engines, &c.”— 
21st May, 1866. 

1452. Tuomas GREENWOOD, Leeds, Yorkshire, ‘‘ Machinery for dressing 
silk.”—23rd May, 1866. 

1481. George SPENCER, Cannon-street West, London, “ Supporting the rails 
of 1ailways.”— 238th May, 1866. 

1497. RICHARD BOYMAN BoyMAN, Park- crescent, Stockwell, Surrey, “ Pro- 

elling vessels by, the reaction of water.”—29/h May, 1866. 

1551. EDWIN FaARMAR, Tenbury, Worcestershire, ‘‘ Training or growing 

hops.” 5th June, 1866. 








Patents on which the Stamp Duty of £100 has been Paid. 


1424. HENRY CARTWRIGHT, Dean “ Salop, ‘* Propelling and steering 
screw steam vessels.” —12¢h May, 1 

1467. JoBN DickEeR, Hendon, niddlones, “ Delivery of bags or parcels from 
railway trains in motion.”—15th May, 1862, 

1505. EoMUND JOHN BRIDELL, Middle Temple, ‘‘ Substances artificially 
coloured, veined, &c.”"—17th ‘Mav, 1862. 

1521. WILLIAM NAYLOR, Queen’s-road, Dalston, Middlesex, ‘“ Forging 
metals, &c.”—20'h May, 1862. 

1639. GopFkEY ExMen and ROBERT SMITH, Manchester, “Spooling and 
balling sewing thread, &c ”"—3l1st Ma 

1544. Josepa NEEDHAM, Piccadilly, Lowen. **Breech-loading fire-arms, 
&c.”—22nd May, 1862. 

1554. PETER MCGREGOR, Manchester, “ Machi y for spinning and doubling 
cotton, &c,”—23rd May, 1862. 


Notices of Intention to Proceed with Patents. 

85. CHARLES Newsome, Coventry, Warwickshire, ‘‘ Improvements in milk 
cans.”’"—11th January, 1869. 

100. JAMES STEEL, Glasgow, Lanarkshire, N.B., “‘ Improvements in sanitary 
arrangements to be substituted for water-closets.” 

103, Louis HANNART, King-street, Clerkenwell, London, ‘‘A new tool or 
mould for moulding or casting discs or wheels requiring to have letters, 
characters, numerals, or other devices or designs formed around or about 
their circumferences in metal or other materials.” 

106. CowPpse Puipps CoLes, Mountfield h Isle of Wight, ‘‘ Im- 
proved means of proteeting the bottoms of ships or +P submerged struc- 
tures from fouling.” —13:A January, 1869. 

109, RICHARD WATSON, Birmingham, and BENJAMIN DANGERFIELD, West 
Bromwich, Staffordshire, *‘ Certain improvements in keyless and stop work 
employed in chronographs and other similar timekeepers for the measure- 
ment of fractional portions of time.” 

113. HENRY VAYASSEUR, Sumner-street, Southwark, Surrey, and CHARLES 
MARTIN WADE, Furnival’s-inn, London, ‘ Improvements in the permanent 
way of railways, which improvements are also applicable for works where 
wedges are used.”—A communication from William Judson Addis and 
James Walker Robertson, Tanna, Bombay. 

11¢, Joan Hawi HORN KITSON and JouN Krasy, Leeds, Yorkshire, “‘ Im- 

ovements in movable grates for steam boiler or other furnaces.” 

117. THomMAs COOK, Old Kent-road, S$ , and JOHN WATSON, Victoria- 
chambers, Westminster, ‘‘ Improvements in presses for ex pressing oils and 
other liquids.” —14th January, 1869. 

122, JAMES STEEL, Glasgow, Lanarkshire, N.B., “Improvements in appa- 
ratus for washing or cleansing casks, vats, or similar vessels.” 

126. DAVID PITCAIRN WIGHT, Birmingham, “ Certain improvements in the 
rollers and furniture for window blinds.” 

130. PETER SPENCE, Newton Heath, Manchester, “ Improvements in the 
production of sulphate of potash for the manufacture of alum.” 

182. Eowarpd Ckappock, Camberwell New-road, Surrey, “ An improved 

bie punch for punching metals.”—15th January, 1869. 
187. SAMUML — Burton-road » Brixton, Surrey, “‘ Improvements in 
otive c: 


arriages.” 
“0. Joax Arta JOHNSON, Coombe Fields, Warwickshire, “ Improves 














at 
in hi to be i a therein. hoes January, 1869. 

170. Wittan | eden and JAMES Pain, Charles-street, Stepney, London, “ An 
improved floor dog or fiooring cramp.” 

176. CLINTON EDGOUMBE Brooman, Fleet-street, London, ‘‘ Improvements 
in breech loading guns."—A communication from Louis Wells Broadwell, 
Carishuhe, Baden. —19th January, 1869. 

178. JOHN SIDDELEY and PREDERICK ARTHUR NOEL Mackay, Liverpool, 
rad ippeyaets in means and apparatus for cooling, refrigerating, and ice 
making.” 

179. FREDERICK ARTHUR PAGET, Seymour-chambers, Lge pom 
London, ‘‘ Improvements in the ion and arr of steam 
boilers, and in their furnaces, grates, and flues.”"—A communication from 
Franz Morth, Vienna, Austria. 

189. CHARLES DE BERGUE and CAMILLE FAURE, Strand, Westminster, ‘‘ Im- 
aaa in locomotives and other railway carriages.” — 20th January, 








202. Bryce CRatG, Branthwaite, Cumberland, “ Improvements i in apparatus 
or machinery for and between passengers, 
guards, and drivers of railway trains.” 

203. MATTHEW TILDESLEY, Willenhall, Staffordshire, ‘ An improvement or 
ae in the manufacture of the annealing cans used in annealing 
sheet iron.” 

208. THOMAS COOK, Old Kent-road, London, and JOHN WATSON, Victoria- 
chambers, Westminster, ‘‘ Improvements in the mode of and apparatus for 
producing and applying motive power, also applicable for measuring the 
flow of gas and other fluids.” 





provements in machines for cutting into slate in quarries, applicable also to 
machines for cutting in coal pits, mines, and stone quarries.”—A com- 
munication from Joseph Derby, Faubourg St. Martin, Paris. —22nd January, 
1869. 


228. WILLIAM EDWARD NEWTON, Chancery-lane, Londen, “ Improvements 
in 'y for s and forming articles of sheet metal.”—A com- 
munication from William Dakin Grimshaw, Newark, New Jersey, U.S., 
Freeman Parker Erskine, Chicago, Illinois, U.S., and John Breckenridge 
Peabody, New York, U.S.—v5th January, 1869.* 

244. ALFRED VinCeNT NEWTON, Chancery-lane, London, “ Improvements in 
machinery for cutting veneers.”-A communication from John Nash 





— 26th January, ‘869. 


in keys or wedges to be employed in the permanent way of railways, and 
for other like purposes.”— A communication from Théodore Despiau, 
aris. . 

262. ALFRED CAPPER Pass, Bedminster pads Works, Bedminster, 
Bristol, ‘‘ Improvements in the method of and app for 
and purifyi ing metallic and other fumes, vapours, gases, and smoke, and in 
obtaining oxide of zinc.” — 27th January, 1869. 

289. THOMAS WHIMST&R, Perth, N.B., ‘‘ Improvements in apparatus for 





January, 1869. 

308. ALFRED VINCENT NEWTON, Chancery- lane, London, ‘‘ Improvements 
in machinery for slivers."—A communication from Celestin 
Martin, Verviers, Belgium.—2lst February, 1869. 

311. CHAPLES Hou LT, Pheenix Japan Works, Wolverhampton, Staffordshire, 
“Improvements in screens or shields for closing or partially closing or 
covering domestic and other like = ee openings, when not in use for 
heating purposes.” —2nd February, 186 

351. WILLIAM EowarRD NEWTON, Jw lane, London, “Improvements 
in traction railways.”—A communication from William Allen Sutton, New 
York, and Eugene Crowell, San Francisce, California, U S. 

352. HENRY JONES, Duchess-street, Portland-place, St. Marylebone, London, 
‘* A new or improved apparatus for sounding tuning forks.”"—4th February, 
1869, 

355. FREDERICK BRABY, Camberwell, Surrey, “ Improvements in 
the treatment and utilisation of the waste solution of sulphate of iron, 
resulting | from the cleansing of iron surfaces in the process of gal- 
vanisin 

361. JOHN HENRY JOHNSON, Lincoln’s- inn-fields, London, “‘ Improvements 
in mounting and working ord —A ication from Jules Cesar 
Houel and Ferdinand Louis Felix Caillet, Paris, 

633. ALEXANDER CLARK, Chancery-lane, London, “‘ Improvements in mules 
for spinning yarns. ”—& communication from Seth Daniel Paul and Simeon 
Sabin Cook, Woonsocket, Providence, Rhode Island, U.S.—ith February, 
1869. 

376. EDWARD MELDRUM, Dechmont, Linlithgow, N.B., ‘‘ Improvements in 
the manufacture of paraffin oil.”—6th February, 1869. 

425. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ An improved water velocipede.” 
Marie de la Rue, Paris.—10:h February, 1869. 








London, “ An improved mode of and apparatus for making and preserving 

ice, for cooling liquids, and for preserving the same and other substances. 

— communication from Léon Dominique Vinot, Paris. —194 February, 
9. 

564, ALFRED VINCENT NEWTON, Chancery-lane, London, “Improvements 
in the fire-boxes and ash pans of locomotive engines.”—A communication 
from Henry Livingston Lansing and George Henry Chase, Buffalo, New 
York, U.S.—23rd February, 1569. 

753, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the preparation of artificial fuel, ’and in the manufacture of gas and 
coke therefrom.”—A communication from Jean Marie Joseph Charles 
Du Lin and Jean Auguste Combe d'Almas, Paris.—11th March, 1869, 

968. ROBERT JOHNSON, Waterloo-place, Pall Mall, London, “ Improvements 
in the construction of continuous bar or strained wire fences.”—31st March, 
1869. 

1046. GeorGe SIDLEY CHASE, Belfast, Antrim, Ireland, ‘‘ Improvements in 
apparatus for the combustion of gas."—7th April, 1869, 

1260. JosepH MAJOR and WILLIAM WRIGHT, Swallow-street, London, and 
GEORGE HueH Jones, Alpha-road, London, “ A new or improved manufac- 
ture of whitelead and apparatus employed therein.”—24th April, 1869. 

1291. GEORGE HAWX#URST and JAMES POLLOCK, San Francisco, California, 
U.S.—24th April, 1869. 

1300. RICHARD MARSHALL, Burnley, L hi “T nts in the 
construction of wheels for carriages,” —27th April, 1869, 

1315. ROBERT BENNET FORBES, Jermyn-street, London, “Improvements in 
rigging square-rigged vessels.” 

1321. WintiaM RoOspeat Lake, Southampton-buildings, Chancery-lane, 
London, “Improvements in apparatus for generating and condensing 
steam, and in furnaces for steam generators, and for other purposes.’—A 
ae from Treat Timothy Prosser, Chicago, Llinois, U.8,—28th 
March, 186 

1361. = Ammen SAUNDERS, Croyden, Surrey, ‘‘ Improvements in cable stoppers 
and centrollers.”"—1st May, 169, 

1420. WiLLIAM EpWakD NewrTos, Chancery-lane, London, “ An improved 
process and composition for hardening common or grey cast iron, and for 
converting articies of iron into steel, or imparting thereto a steely character.” 
—A communication from Byron Wilkinson Nichols, Canton, Ohio, U 8. 

1430, WILLIAM ROBERT LAK, Southamp idings, Chancery-lane, 

London, ‘‘Improvements in bronze ord "—A tion from 

Samuel Buel Dean, Boston, Massachusetts, U.S.—10th May, 1866. 

1462, WiLLIAM FaeperRick Dg LA Rvs, Bunhill-row, London, ‘‘ An im- 

proved method of obtaining a water-mark on paper, and in apparatus 

employed therein,”"—12th May, 1869, 














*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s, must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton buildings, Chancery-lane, London, 





List of Specifications dnd May ise0. = the Week ending 


pene, BA; 3060, 8d.; 8068, 2s. 2d.; 3000, 6d; 8007, 6d.; 3102, 4d.; 3121, 
4), 28, 4d. 3124, 10d. 3125, Is. 6d; 8126, 8d.; 3127, 4d.; 3129, 4d.; 3190, 
1a '6d.; nei Is. 8d.; 8132, 445 $133, 6d.; 3134, 8d.; 3135, 4d.; 8136, 8d.; 
3137, 10d.; 8139, 41.; "3140, 104.; 8142, 4d.; 3148, 4d.; 3144, 10d.; 8145, 1s. 8d.; 
8147, Is. Qa.; 3148, dd.; 3149, 4a; 3152, éd.; $154, 4d.; 3155, 4a. ; 356, 4d.; 
$157, 4d.; 4d.; $158, 4d.; 3159, 8d.; 3160, 8d.; $161, 4d.; 3162, 6d. 31638, 4d.; 
3164, ls.; 3165, lud.; 3168, 8d.; 3109, ls. 6d.; ‘3170, lod.; S171, 84.; $172, 4d.; 
8178, 8d.; 8174, 1s.; 3176, 4d; 8177, 4d.; 3179, 8d.; 8180, ‘ad.; 3182, 4d.; 
3133, 4d.; "3304, ‘ls 





All persons having an interest in y one of such application 





ments in se aay bm signalling apparatus, applicable for use on railways or 
tramways, and for other purposes.’ 


159, GEORGE = PosTLEWAITE, Birmingham, ‘Improvements in 
y for fi of screws, nuts, bolts, spikes, rivets, screw 


1209. WILLIAM EDWARD GepGB, Wellington-street, Strand, London, ‘‘ Im- 


Lyman, John Abraham Squires, and Miles Aretus Lyman, New York, U.S. | 


256. JOHN HENKY JOHNSON, Lincoln’s-inn-fields, London, “‘ Improvements 


exhausting washing, and forcing gaseous or aeriform bodies,” — 30th 


—A communication from Jules | 


521. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, | Zncluding Railways and Plant, Road-Making, Steam Vessels, Ma- 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for Tax 
Ewotxnen, athe ofce of Her Meajeatys Oomsionss of Patents. 


Class 1.—-PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
3402. Ay L. Bennison, Greenwich, “ Rotary engine.” — Dated 10th November, 


This consists in constructing the engine with a four-way cock for working 
supply and exhaust or waste, and in the special construction of the cock by 
8o altering the form of the section of the passage way of each arm in the 
length of the arm, and proportioning the ways through the plug, as to avoid 
the construction which ordinarily occurs in four- -way cocks. With this object 
the form may be circular at the extremities of the arms, and thence taper or 
change up to the plug seat, where the size may be diminished as pre- 
sented against the cross section of the plug, and enlarged in the direction of 
the side or length of the ping, which it is believed will afford the means of 
constructing the cock with a plug of less d than h fore, and though 
it may be only partially opened to admit steam, water, air, &e., will allow 
of a free and rapid exhaust. 
=. T. Vaveuan and E. Warteen, Middlesborough, “ Screw bolts.”~ Dated 

Lith November, 1868. 


The inventors form the front or screwed end’ of the bolt hollow or with a 
recess passing some distance down the centre of the bolt, and when the nut is 
screwed up to the required degree of tightness they force a steel conical plug 
or mandril into the opening of the recess so as to widen out that part of the 
bolt projecting beyond the nut, which is thus prevented from unscrewing. 
The steel mandril is then removed and employed in the same manner for 
other bolts. 

3422. R. Haturpay, Worsley, ** Oiling axles.”—Dated 11th November, 1868. 

This principally consists in placing a trough or receptacle containing cil 
between the rails and below the level of the same, such trough or vessel being 
provided with a small force pump, and four branch pipes extending upwards 
and outwards, and having at their ends smal! mouthpieces or jets which con- 
vey the oil to all four axle boxes at once. 
$438. W. R. Gairrirus, Bristol, “ Boilers."—Dated 12th November, 1868. 

The inventor constructs the main part of the boiler in the form of a wagon 
boiler, and the fire-bars may be either sotid as usual or made tubular so as to 
contain water which will be heated by the incandescent fu-l thereon. These 
| fire-bars, if tubular, may be connected either at one or both ends with the main- 

water chamber. Immediately above the fire place there is another set of 
| tubular bars, also connected at one or both ends with the water space of the 
boiler. The heat from the fire below will act on these water tubes and 
quickly generate steam, but in order to prevent the heated gases from passing 
between the tubes without giving off their caloric, flat iron plates are placed 
on the tubes, but space is left at the rear or inner end to allow the smoke and 
gases to pass up to the space above the tubes, and from thence out at the 
front of the boiler to a flue space above.—WNot proceeded with. 

3456, A. J. Denton, Fiéves-les-Lilles, “* Condensing rotary engines.” —Dated 13th 
November, 1863. 

The rotary engine forming the subject of the present invention is expansive 
and condensing, and is characterised by the following features. The steam 
cylinder is divided into a variable number of compartmenta, in which move 
a number of flyers or wings which together form the piston of the machines, 
The employment of a hollow or drum cylinder provided with steam escapes, 
and which receives motion from the driving shaft, either by means of gear 
wheels mounted on the said shaft, or any more convenient method. The 
crown of this cylinder is notched in as many places as there are wings to the 
piston, and corresponding with each of them. The disposition of a steam 
chest for directing the steam to the right or left of the wings of a piston. 

460, T. Miius, Plumstead, ‘‘ Steam generators.”—Dated \4th November, 1868 

The fire-box is constructed of a boiler (preferably of the upright form) ofa 
coil or coils of tubes or tubing enclosed in a case, the fire being contained 
within the said coil, the bottom of which coil is connected by a tube or 
tubes, brought down outside from the upper part of the boiler; at the lower 
end of which tube or tubes is fixed a self- ~acting valve placed in a horizontal 
position, which allows the water to pass on into the coil, the expansion of 
which water through coming in contact with the heated tubing closes the 
valve after it has passed through it.—Not proceeded with 
3463. G. J. Wonssam, Wenlock-road, ** Motive power. "Dated 141h November, 

863. 








The inventor avails himself of the property of bodies or objects of a certain 
specific gravity when immersed in a fluid of a greater specific gravity to 
rise or ascend to the surface of such fluid. The inventor constructs these 
bodies of thin sheet metal, and preferably in the form of tubes or hollow 
cylinders with conical or fatends. A number or series of these cylinders 
are hinged or linked together in a similar manner as the buckets of a chain 
pump. This chain of floats is passed over two sets of pulleys, discs, or arms 
fixed to two horizontal shafts, the one placed vertically above the other, the 
said pulleys being formed to suit the shape of the floats. One half of this 
chain of floats passes through the centre of the tank holding the water or 
other fluid, and the other half passes outside the tank through the air. The 
floats when in motion enter through the bottom of the tank in the manner 
hereinafter ascribed, and rise up by their buoyancy through the water; they 
then pass round the top pulley, descend outside the tank, and passing over the 
bottem pulley, again enter into the tank and 80 on.—Not proceeded with 





Class 2.-TRANSPORT. 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, £¢. 


3410. C. E. and F.C. Winey, Cardiff, “‘ Preventing céllisions.”"—Dated Oth 
November, 1864. 

The signal which is to be dropped on the line by a train is intended to burn 
for a greater or less length of time for the protection of the train in advance, 
It consists of a paper or other case or cartridge filled with combustible 
matter, and terminating in a suitable fuse, to be ignited by friction or other- 
wise.—Not proceeded with. 

3428. G. Preacy, Halifax, “ Safety stay for carriages.” —Dated \\th November, 
1868, 

In constructing a safety shaft stay the inventor joints one end of a fat bar 
or plate of iron, hereinafter called the stay, to the outer wheel iron of the 
shaft by means of the bolt commonly called the dragon-tongue bolt, the said 
stay being capable of turning in a vertical plane upon the said bolt. The 
other end of the stay is connected co the shaft at the distance of a few inches 
from the shaft bolt by means of a light collar bolt. The said collar bolt 
works in a slot in the end of the stay, the head of the said collar bolt bearing 
against the outer side of the stay, and a collar and curved Washer bearing 
against the inner side of the said stay.—Not proceeded with, 

3454. R. A. Gop, Birmingham, ** Cabs.""—Dated 13th November, 1868. 

The inventor places the door at the back of the body of the carriage or cab, 
this door opening outwards; anu he arranges the driver's seat at the front of 
the carriage or cab, and on the roof thereof. The axle he places near the 
front of the body, and directly under the driver's seat. The seat for the 
person or persons riding in the carriage or cab is situated at the front of the 
body, and over and parallel to the axle. The persons riding in the carriage 
or cab are thus made to face the door at the back of the cab, the horse be ing 
concealed from view. 

3165. H. E. Newton, Chancery-lane, “ Propelling veasal.”— 
—Dated 14th Now mber, 1568. 

This consists in the employment of one, two, four, or any other practical 
number of circular dise or annular rims or wheeis mounted obliquely and in 
different directions upon a shaft, and connected together either at their edges 
or along common chords or diametrical lines. The angle which represents 
the obliquity of the disc or rings with relation to their supporting shaft is 
preferred to be about 15 deg., but may be varied should any other inclination 
be required. 


4 com:nunication, 





Class 3.—FABRICS, 

Including Machinery and Mechanwal Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c, 

3398. B. Hunt, Lincoln’s-inn, “ New fabric."—A communication.—Dated 9th 

November, 1868. 

This consists principally in the novel combination of a woven fabric, in 
which the warp threads are of any ordinery fibrous material or metallic 
threads, and the weft of fibres of the aloe, more commonly called manilla or 
vegetable silk. — Not proceeded with, 

3405. T. Rosz and R. E. Gipson, New Brighton, “ Utilising cotton waste,” — 

Dated 10th November, 1863. 

Where fibrous cotton is treated or broken up by machinery to liberate the 
kernels, there is left after the kernels (usually in a mealy condition) have 
been sifted out, a waste materia] not hitherto utilised consisting of the husks 
and fibre. This material forms a considerable proportion of the whole weight 
of the seed, and it is the object of this invention to utilise it in two import- 
ant manufactures—viz., the fibre in the production of paper stock to be used 
in the fabrication of paper and the husks in oil cake tor feeding cattle. In 
carrying the invention into effect the inventors first proceed to separate the 
husks from the fibre as far as possible, For this purpose they moisten the 
whole material with water, and after it has lain for about twenty-four hours 
ont it to a disintegrating or tearing action, and to a sifting motion in and 








should at particulars in — of their Objection to such application a 
the office of the Commissioners of Patents, within fourteen days of its date, 


This ves all ornearly 
Siena cleaned the outer husks. 
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3415. J. Hicxrsson, Hackney, “Marking linen.”—Dated 10th November, 


This consists in manufacturing a pencil of a composition of materials such 
as are mentioned below, which will fuse, melt, or d ssolve in such a manner 
that the mixture when fused, melted, or d ved, may be run or cast into 
moulds of a desired form, and may set or harden therein, the composition 
in this condition will be fit for writing or marking —-. The following 
are materials and proportions preferred : - Nitrate of silver, 100 parts; nitrate 
of potash, 100 parts ; black platinum, 20 parts. 

3417. a4 Ripput, Larkhall-lane, “‘ Hooping bales.” —Dated \0th November, 
1863. 


This relates to the method of hooping or banding bales by forming loops at 
the ends of the hoops which encircle the bale and passing a stiff lath or spear 
through such loops, as described in the specification of a former = dated 
8th May, 1862, No. 1376. The ends of the h on a bale are ht side 
by side, and the spear or lath is passed through the folded ends or loops. 
When the pressure is released from the bale the hoops are not dependent on 
the elasticity uf the bale for holding on to the spear, as the inner fold tightens 
on the spear with the strain The spear should fit tolerably well, it is 
preferred. to bend the hoop red hot. 
$432. S. and G. Hout, Bacup, ‘ Pickers.” — Dated 12th Novomber, 1868. 

This relates to pickers loyed ion with looms for weaving, 
which are made of buffalo hide, and consists in forming them in the first part 
of the process open at the top and then introducing a hollow top or barrel of 
metal, or other suitable material betwixt the two cheeks. or those parts 
through which the spindle holes are made, with a rivet passed through the 
said cheeks and hollow top to secure the same together. It is preferred to 
have a flange or collar at each end, which may be either cast or formed on 
the barrel, or added to it as in using tubes, having a washer at each 
end, or the rivets may be formed with flanges or collars or shoulders thereon.— 
Not proceeded with, 





3435. T. B. Contincwoop and W. Hanpman, Rochdale, ‘‘Spindles and flyers.” 

Daied 12th November, 1868 
This consists in arranging to radiate from a centre as many separate cutters 
as there are threads to be cut,so that such cutters can be simultaneously 
adjusted by u cone or other means to from the centre, from which they 
radiate, and in cutting the threads on the spindle by causing these cutters to 
rotate and advance at the san.e time against the spindle, which is fixed, or 
in giving these screw movements to the spindle, the cutters being fixed, or in 

giving one movement to the spindle and the other to the cutters. 

$447. J. Denpy and J. H. W. Bios, Manchester, ‘ Arrangement of warps.” 

—Dated 13th November, 1868. 
This consists in an improved system of splitting the sheet of warp, in the 
sizing or dressing machine, into several and distant warps, and in 
t i i d warp or yarn beams for sizing 





e ar Fi o pr 
or dressing machines, looms, and similar 
oe, =. and A, T. Lawson, Leeds, ‘‘Carding engines.” —Dated 13th November, 

68 

This consists, First, in making the shell of carding engine cylinders of 
wrought iron, either rolled or welded, in one cylindrical piece. The shell 
thus made is connected with the ends of the cylinder, which are fixed on the 
axis by flanges and bolts, or in other convenient way; or the shell may be 
made of several such pieces. Secondly, in making a carding engine cylinder 
of a number or drums or pulleys fitted on a shaft, the pulleys having cast iron 
rims or shells and hollow wrought iron rims or shells, and hollow wrought 
iron arms, and are thus carried by the axis independently the one of the other. 
—Not proceeded with. 





Class 4.—AGRICULTURE: 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
3397. R. McHarpy, Edinburgh, ‘* Hoeing land.”—Dated 9th November, 1°68. 

This consists of a shaft or bar mounted on a pair of wheels at one end, 
whilst at the other end a handle is placed, by which the operator actuates the 
implement. At a short distance from the part to which the wheels are 
attached an adjustable guide socket is placed, in which is held the hoeing 
tool, which is arranged to be capable of adjustment in any required position, 
according to the nature of the work to be done. — Not proceeded with. 

3409. J. Hine, Cockermouth, “* Millstones.”"— Dated 10th November, 1868. 

This consists in a rectangular frame having a longitudinal opening or slot, 
in which works the block containing the diamond or other cutter. This frame 
is firmly attached by means of a nut working in a slot at one end of the said 
frame to a radial arm pivoted ‘at the centre of the millstone so as to turn 
freely.— Not proceeded with, 

3414. T. Carn, Douglas, ‘* Treating potatoes.” — Dated \0th November, 1868. 

After cooking the potatoes in the usual manner the inventor causes air to 
be passed through and between them for the purpose of ca-rying off any water 
or steam that may be on or between them, and soprevent it from being mixed 
with the potato, After the steam or water is entirely driven off by the current 
of air, he passes the potatoes between two rollers, one of which has a plain or 
solid surface, and the other is covered with wire cloth or similar material 
As the potatoes s between these rollers they are pressed in through the 
wire cloth into the interior of the roller which is covered with the wire cloth, 
leaving the skin on the surface of the wire cloth, whence it may be removed 
by hand or otherwise. — Not with. 

-— 7 H. Davies, Liverpool, ‘‘ Wire fences.”—Dated 11th November, 


In order to strain the wires of fences the inventor arranges the straining 
posts with winders constructed as follows: -Each winder consists of an axis 
passing through the two cheeks of the t and capable of turning them. 
On one of the cheeks around the hole which receives the axis a toothed ring 
is formed, or the toothed may be otherwise fixed. The winding barrel 
has in connection with it a ring of internal teeth; they are formed inside a 
flange upon the barrel. The ring of internal teeth surrounds the fixed ring of 
teeth, and contains an additional tooth or teeth. The barrel is mounted upon 
an eccentric formed u the axis, on which it is able to turn, and the throw 
of the eccentric is such that as it revolves it brings internal ring of teeth 
to gear with the fixed ring on every side in succession, and so at poor 3 
of the axis the barrel is turned the space of one or more teeth. 

3431. C. J. Cuaruis, Bucklersbury, ‘* Cattle food.” ~A communication.—Dated 
'2th November, 1868, 

After the operation of making and the completion of the fermentation 
usual in the process of distillation from raw or malted grain, vegetables, or 
otherwise, it is proposed to separate the fluid portion of the wash beer, wine, 
or cider from the grains or solid matter by passing the same through a hair 
or other scrainer arranged for the purpose, which the solid matter is 
subjected to gentle pressure, either by passing the matter through rollers or 
their equivalents to rid it of the — proportion of moist Itis then 
passed into a tub or other vessel furnished with an agitator; in this vessel 
the inventor adds to the mass a proportion of linseed meal, peas, meal, bran. 
or other farinaceous material. also aromatic substance. The ingredients are 
then thoroughly mixed or incorporated by the motion of the rake or agitator. 
The material is then transferred, either in bags or otherwise, to a press, and 
subjected to sufficient pressure to express the remaining fluid and to form it 
into solid cakes; this may be accomplished by hydraulic pressure or other- 
wise, as may be most desirable. The cakes so pressed are then subjected to 
a stove-heat in a kiln or room arranged for the purpose of removing any 
remaining moisture.—Not proceeded with. 

3458. W. N. Nicnouson, Newark, *‘ Haymaking machines.”—Dated 
November, 1»68. : - 

This refers to a patent dated 6th July, 1854, No. 1485. The inventor now 
uses an intermediate or carrier pinion which can be b ht into gear with 
the pinion on the fork barrel and with either the intemal or the spur wheel 
at pleasure. When not required, he withdraws this carrier pinion, so that the 
same simplicity is substantially retained, which is the characteristic of his 
former patent. In the nave of each travelling wheel he places two internal 
cog-wheels, one smaller than the other. On the axle of the machine he 
mounts an eccentric cylinder, on which the fork barrels revolve, and by 
moving this eccentric cylinder round the axle he adjusts the position of the 
— on the fork barrels so that they will gear with either of the two 

ternal wheels.— Not proceeded with. 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
mm, =, F P Chancery-lane, “ Door handle."—A communication. 








and means of which the) of the apparatus tended 
d rich addiional perforated tubes being napported at thet extremitia 
by wheels, each of w revolves upon a short axle, the same being 





perforated quarr 

further assist in preventing smoke, and serve to keep the fire to the bottom of 
uter perforated quarry or brick 
above referred to is the regulator hole or passage, which communicates with 
a perforated hot and cold air chamber immediately above the fire-hole. This 
regulator hole and chamber are for facilitating the supply of fuel to the fire- 
hole and for admitting hot and cold air thereto. The front of the fire-hole is 
with numerous holes leading into various parts of the fire-hole, 

and supplying air thereto for keeping up an uniform and active combustion. 
3437. D. a. Bradford, Yorkshire, “‘ Timber bearers." —Dated 12th 


1 

This consists in cutting or removing the needless wood at certain angles 

from the extremities of a timber bearer, and placing the same in a central 

position to sustain the chief pressure.— Not proceeded with. 

3449. C. E. Brooman, Fieet-street, “ Wall-hangings.”—A communication.— 
Dated 12th November, 1868. 

This consists in producing or effecting the painting or colouring == 
metallic foil, erence tinfoil The inventor takes thin tinfoil, which 
possesses great flexibility; he spreads it upon a hard, smooth surface, such as 
glass, taking care to damp the glass. in order to facilitate the spreading and 
retention of the foil. The foil thus spread constitutes a very smooth surface, 
on which he paints or colours in oil, either or ornamental, as on walls or 
wainscots. The inventor now allows the colour to dry, and varnishes it. 
This portable painting, when removed from the glass with its lining of tin, is 
ready to be applied in a house or otherwise. 

3461. W. Harrison, Fenton, “ Brick kilns.” —Dated 14th November, 1868. 

The inventor constructs the oven or kiln in the form of a long tunnel, pro- 
vided with a chimney or flue at or near one end. floor of the oven or 
kiln is vided with a tramway or rails, upon which travel wagons, which 
are made of sufficient strength to carry, say, two thousand bricks.—Wot 
proceeded with. 





Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, 
plements of War or for Coast Defence, Gun Carriages, dc. 

3433. H. Henxex, Upper Thames-street, “ Breechloaders."”—A 
cation, — 12th November, 1868. 

A suitable cylindrical chamber is fixed to the breech end of the barrel to 
receive a plug or movable breech piece which is capable of being moved to 
and fro therein by means of a handle or knob fixed thereto, the cylindrical 
chamber being formed with a suitable opening to receive the cartridge when 
the breech piece or plug is moved back so as to leave the breech end of the 
barrel o) This cylindrical chamber is also formed with a suitable slot 
to it of the to and fro motion of the plug or movable breech piece, and 
to hold such plug or movable breech piece in either position as required, the 
knob or handle coming against suitable stops for this purpose. The case is 
formed either of metal or of paper as desired, and a paper wad is employed 
at the rear end as usual, but such wad is, according to the present invention, 
strengthened inside the outer case with a metal thimble or cup completely 
covering the end and passing a short distance up the side thereof.—Not pro- 
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Class '7.-FURNITURE AND CLOTHING. 
Including Cuoking Utensils, be Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

3388. J. Sturrock, Glasgow, ‘‘ Metallic caps.” — Dated 7th November, 1868. 
This relates to an improved metallic cap to be applied to bottles or other 
vessels for the purpose of sprinkling in small quantities the liquids or fluids 
contained there The lower part of the cap is formed of thin flexible 
metal for the purpose of being fitted to the neck of the bottle or other vessel, 
the ordinary cork or stopper is dispensed with, and a small ring of cork or 
other suitable material is placed between the mouth of the bottle or vessel, 
and the upper interior part of the cap, for the purpose of forming a secure 
joint at this point At the centre of the upper part of the cap a projec ion 
is formed over which is screwed a secondary removable cap, the projection is 
perforated with one or more holes through which the liquid is sprinkled as 
required. 
3391. W. J. Cripp.x, Truro, ‘‘ Washing linen.” —Dated 7th November, 1868. 
In the copper or other capacity in which the linen is boiled a perforated 
false bottom is placed provided with a central vertical tube of suitable size 
communicating with the space below the false bottom.— Not proceeded with, 


n> Coreven, Datchet, ‘‘ Lamp globes and glasses."—Dated 7th Novem- 
1868. 


The object is to so construct globes and glasses as to concentrate the light 
from a burner all around below the level of the light, whilst at the same time 
the direct passage of heat is arrested, also to afford facilities;for making the 
light of any agreeable colour, and also to render the air of a room more 


and the said link is jointed to the 


thread to be regulated through a hole in the 
of the shuttle driving mechan- 


yy scre 
wheel or device, parte yr B= low 
sew thick or thin material, which is accom: 
or device upon a crank shaft having a lever or arm 
one direction the feed is raised for thick material, 
it is lowered for thin material. 
3440. E. Haas, Mark-lane, “ Sewing machines.” —Dated 12th November, 1868, 
This relates to that class of sewing machines in which a single thread is 
used. The inventor employs a needle formed with a spring beard, similar to 
the beard of the needles of knitting machines; he also employs the needle to 
effect the feeding forward of the fabric. For this the needle 
through a guiding hole in a which is held a short distance above the 
table or plate on which the fabric or work rests, whilst the upper end of the 
needle is fixed in a holder carried by the pin of a crank which is on the end of 
the driving axis. The thread from the reel is led through a loop or coil of 
wire which is fixed to the under side of the table of the machine just at the 
side of the slot therein, down through which the needle passes. When the 
needle has down through the work, and through this slot, its lower end 
is, by the movement of the crank, moved sideways, which not only gives the 
forward feed to the work but swings the lower end of the needle from one end 
of the loop or coil of wire to the other, the thread which is lying in this Vy 
is thus laid into the beard of the needle, as the needle again rises the beard 
closed by its being brought against a fixed edge. 
3444. E. Owen, Blackheath, ‘‘ Night-light cases.”"—Dated 13th November, 1868, 
The cases are im in the course of their manufacture with tungstate 
of soda, phosphate of ammonia, borax, or other of the well-known materials or 
compounds now used for rendering dresses and other fabrics fire-proof.—Not 
proceeded with. 


ting 
it, by moving which in 
in the other direction 


3445. W. Tuomas, Cheapside, “‘ Boots.” — Dated 13th November, 1868. 

The outer sole of the boot or shoe shape has a channel cut in the grain side 
round the edge to receive the sewing. To the inner or flesh side a strip of 
leather about three-fourths of an inch wide is sewn along the said 
channel, with its outer edge corres, of the 
sole. This welt is wetted and turned up at right angles close 
to the line of stitching, or the welt may have been prev 
damped and turned up before being sewn to the sole. The sole with the welt 
attached is fastened with its grain side to a last, with the welt projecting. The 
upper turned inside out and having the stiffener in its place is lasted and 
tacked or basted to the welt and is then sewn to it. The welt and upper are 
now pared and made to lie smooth on the sole; the last is withdrawn, the boot 
turned with its right side outwards, the inner sole and last put in, and the 
boot finished as usual. 


3448. R. A. Datton and G. Barron, Coveniry, “ Upholstery trimmings.”— 
Dated 13th November, 1868. 

The object of the invention is to manufacture these trimmings with fast 
edges or selvages so that the edges will always remain perfect. For this pur- 
pose the inventors manufacture trimmings in a ribbon loom, and employ as 
the materials sil, worsted, and cotton, whereby they obtain an upholstery 
trimming woven of the said materials with a list edge on both sides. 


3450. os Srepuens, Ryder-street, ‘‘ Carriages.” — Dated 13th November, 
1 


The inventor forms the attachments by means of vulcanised india-rubber or 
other springs; so long as the carriage is moving straight forward on even 
ground the spring attachments act simply as ropes carrying the bearers over 
the wheel and laying them in front in its course, but in passing over uneven 
ground or round curves they extend or contract so as to let the bearers take a 
firm position on the ground without throwing undue strain on the connection. 





Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3390. A. M. CLarK, Chancery-lane, ‘ Separating solid matters.” —A communi- 

cation.—Dated 7th November, 1868 

The inventor subjects the liquids toa filtering process in a closed vessel, 
under the pressure of a column of liquid, varying in height according to cir- 
cumstances. A series of apparatus is employed. arranged with a view to 
multiply the filtering surfaces. The filters are made movable, so as to enable 
them to be readily replaced after each cleansing of the apparatus, and permit 
of the operation being carried on alinost without interruption. 

3393. G. F. Bousrretp, Brirton, “ Cooling and barring soap.” —A communica- 

tion,— Dated 7th November, 1868. 

This consists in introducing soap while in the hot and fluid state into 
metallic tubes of the size and shape required for bars of soap, allowing 
it to congeal, and subsequently forcing out the soap in the form of a long bar, 
to be cut in lengths that may be required. —Not proceeded with, 

3400. P. E. De Wissoca, Paris, “ Lead ores.” —Dated 9th November. 1868. 
This consists, First, in converting lead ores into chloride by treating them 

with hydrochloric acid. S$ dly, in dissolving the chloride in water and 





agreeable by the evaporation of water. For this purpose the invéntor employ 
a double cup-like glass with a space between the two cups which he fills with 
water. The outer cup is approximately a portion of a sphere, and the inner 
cup may also be of a similar form, or, in some cases, he makes it simply cone 
or funnel-shaped. The inner cup is, by preference, composed of a series of 
= or slightly concave surfaces rounded at the angles. The water filled 
into the space between the two cups prevents the transmission of heat down- 
wards, and becomes slightly heated and slowly evaporates, thereby moistening 
the air, which in brightly rooms is frequently unpleasantly dry. 
3394. N. W11son, High Holborn, “ Sewing machines."—Dated 9th November, 


1868, 

This relates to that class of sewing machines known under the name of 
shuttle machines, orin any machines wherein an equivalent for a shuttle is 
used, such as a bobbin or real shuttle, and consists in improvements upon a 
previous patent, dated 1ith February, 1866, in order to obtain a motion from 
the pinion shaft to drive the lever which drives the needle slide, the whole 
being a combination and new arrangementof parts. The arm which projects 
carries the needle, the driving wheel revolves on a stud and is furnished with 
internal teeth in a recess which drives the pinion which drives the shaft, to 
which is affixed the crank plate, into which is placed a crank-pin having 
a connecting rod working thereon, and working at the other end on a pin 
which is affixed to the bell-crank. This bell-crank reciprocates and moves 
ona centre pin, on the other limb of the bell-crank is a hinge joint on 
which hinges the reciprocating arm of the shuttle-holder carrying the shuttle. 
In front of the shuttle-holder is a flat spring fastened at the top end by the 
screw, and at the bottom end sing against the arm of the bell-crank 
which forms the jaws of the hinge in which the shuttle-holder works. 
When it is req to take out the shuttle the shuttle-holder is brought over 
the position shown in dotted lines, when the shuttle can be taken out and 
replaced much easier than drawing out the shuttle in the ordinary way from 
the shuttle-holder. 


3395, H. Davis, Birmingham, and J. Parsons, ‘‘ Cigar rack.” —Dated 9th 
November, 


The inventors mount the tobacco dish upon a central rod or pedestal, and 
support it upon a base-plate or foot as large as, or a little larger, than the 
dish. They prefer to make the base-plate or foot of a concave figure. The 
base- or foot is thereby made to constitute a shallow dish for receiving 
the cigar or tobacco ash. They provide the tobacco dish described with an 
overhanging rim, situated at right angles to the axis of the dish, and convert 
the said rim into arack for receiving cigars and spills.—Not proceeded with, 
3424, W. S. Tuomson, Cheapside, *‘ Corsets, $c.” —Dated \1th November, 1868. 

The inventor employs felted cloth as it comes from the fulling mill, 

to its hed Pane wap for py on Ang 
manufactures felted cloth tubes especially pl o! invention, 
his object being to obtain a woollen material that will admit of being moulded 
to the required s! , and which, when moulded, will retain the s 
received. The cloth, or partially man material, is saturated 
with water, and in this state it is applied to a metal mould or former, the shape 
of which it is required to receive or 

om. F. Houmes, Mark's Gate, Essex, “‘ Pipes for smoking.”—Dated 11th 


This consists in making an orifice at the end of the pipe in continuation of 
the tube and fixing a plug therein, which is made removable for the purpose 
of cleaning.— Not proceeded with. 
3434. A. A. Hex, 

his consists in so fix: 
to the frame that it may be 
covering at pleasure, instead of 
is effected by fastenings attached ei 
both, w , without eth Go. peveens omen 56 Ce govt, ihe 

and yet admit of being easily taken 

apart w 


3436. P. ra na Manchester, ‘* Sewing machines.”"—A communication,— 


lovember, 1 ‘ 
This consists, First, in an upward manner of the combination 


constructing 
crank motion, andrel.tes to a previous patent, dated 2nd January, !865, No. 2, 
Secondly, in + paee mene of lever and link in combination with 
Sarg eetcielUintnerataae rt Seema slants 
thick and thin goods, The fuloramot ee Fase hadbthitentes poee 


“6 Tlenkesllas ”. 
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y ; 
allowing it toremain in contact with wrought or cast iron, or, better still, 
upon iron sponge, which decomposes it, precipitating the lead in a metallic 
state, and forming chloride of iron, which remains in solution in the place of 
the chloride of lead. Thirdly, in collecting the precipitated lead and melting 
it in a furnace, or in a pot, and then casting it into pigs. Fourthly, in collecti 
the two secondary products which are formed, and which are sulphure' 
hydrogen and chloride of iron. Fifthly, when the mineral contains silver in 

ing With a boiling and concentrated solution of salt, the insoluble residue 
which is left after all the chloride of lead has been dissolved. Sixthly, in 
precipitating by copper the chloride of silver dissolved in the preceding 
operation. Seventhly, in employing either hydrosulphite of soda, or any 
other body having the property of dissolving chloride of silver, in place of 
sea salt for dissolving the chloride of silver. 


ag: CiaRK, Strand, W.C., “ Explosive compounds.”—Dated 10th Novem- 
, 1868, 

This relates to imp in the treatment, fi and use of 
explosive compounds which may be divided into the following parts, namely: 
—First, anew mode of treatment on manufacturing pyroxyline whether in 
the form of gun-cotton, gun-cloth, wood, powder, or any other explosive 
compound uced by treating vegetable fibre with mixed nitric and sul- 
phuric acids; Secondly, the formation of explosive compounds into pellets or 
compressed charges; Thirdly, an improved mode of applying glycerine oil in 
combination with other substances for the production of an explosive com- 
pound. 

3412. J. Grecory, Kingswood, “ Retorts.”—Dated 10th November, 1868. 

The retort is constructed by fixing a perforated internal cylinder inside a 
larger external cylinder by means of suitable projections attached to the out- 
side of the internal cylinder, which are made to slide in longitudinal grooves 
attached to the inside of the external cylinder, so that the two cylinders are 
held fast and are made to rotate together. — Not with, 

3457. C. Jongs, Ealing, “ Treating sewage.’’ - Dated 13th November, 1868. 

This consists in effecting the precipitation or deodorising of sewage by the 
use of slaked lime combined or mixed with hydrocarbons, such for example 
as petroleum, or with the acid tar, or residual product obtained in the treat- 
ment of tar for and in the uction of oils or other liquid hydrocarbons. 
Such mixture or compound is introduced into the sewage just before it falls 
into a depositing tank. By this means results are obtained as thoroughly satis- 
factory as by the more expensive salts hitherto used. 


3459 J. B. Green, Bury, “ Sice.”—Dated 14th November, 1868. 

This consists in using talcum of that particular quality known as fine French 
chalk used with the size as a substitute for tallow or soap. After the flour 
mixture is made in the usual way for sizing it is conveyed into a cis- 
tern to be boiled. When at point the talcum is gradually mixed with 
the size.— Not proceeded with. 


3419. H. Bessemer, Queen-street-place, ‘‘Cast steel and malleable iron,.”— 


10th November, 1868. 

The chief object sought to be obtained by means of this invention is a more 
rapid and less expensive mode of fusing malleable iron and steel of different 
kinds, and ob cast i jogeneous malleable iron therefrom. 
In order to accomplish this the inventor avails himself of the property of 





gaseous fluids to rise in temperature in proportion as th = 
and he constructs furnaces of sufficient strength to withstand an internal 
pressure equal to two or more atmos: and retains in such furnaces the 


— ——— oy Sigh te excess of pressure 4 pa eb 4 = 
ternal air as w uce temperature necessary for rapidly fus' 
aes: bes callndet me een oreeaie 

3446 mt es are aettiutiert teens “* Forging metals.” —Dated \3th Novem- 


ber, 5 

This consists in the application of a copying principle to forging machines, 
such as those known as Ryder’s forging or modifications thereof. 
A bolt or ram is emp! driven by a crank shaft and fly-wheel. as in the 
well known Ryder machine, but in lieu of attaching a swage or die im- 





mediatety to the lower end of the bolt, a lever is attached thereto having its 
fulcrum at one end and a hammer face at the other, whilst it is attached to 
the bolt or ram at a point intermediate between face and fulcrum 
p fe or suitable ee ete we ee nae 

motion the ram. Apna ope arate ae 
pattern of a piece of steel or other material w’ movable, 
shaped in with the article to be produced, 
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3387. J. H. Jounsow, Lincoln’s-inn, “ Screw threads.”—A communication.— 
Dated 7th N 1 


The feature of novelty is the employment of a travelling inclined plane, 
the angle of the incline being adjustable by means of a screw and adjusting 
for the purpose of imparting the necessary longitudinal traverse to the 
screw blank or to the cutter, such travelling incline being moved forward in a 
= by means of a pinion in gear with a rack on the slide which carries the 

line. This nung 


y derives its motion from = a emee which 
rotates the screw blank or cutter, as the case may be, so that the rate of motion 
of the incline along its guide is always in proportion to the speed ofrotation of 
the screw blank or of the cutter, and hence a spiral or screw thread will be 
produced upon the blank. f 
3880. A. M. Cuasx, Chancery-lane, “ Planing metals, &c.”—A communica- 

tion. — Dated 7th November, 1868. 
The inventor employssuch new combination of parts that the fly-wheel 
used in such machines may be dispensed with, substituting in lieu thereof a 
ve diminution of the speed of the tool while traversing the space 
assigned it in the machine. 
3399. W. M. Brows, Paris, *‘ Man engines.”—A communication.—Dated 9h 
Pu 


H 1 < sent. 
The object is to utilise the man engine ordinarily employed in lifting the 
miners as a means of lifting the water of the mine during the time the man 
engine is otherwise unemployed. For this purpose, to each shaft of the lifts 
of the man engine is attached a series of tipping buckets, which, alternately 
with each stroke of the lifts, are emptied and filled into each other; thus, 
with every stroke of the one, lifting all the water in the buckets one stage, 
discharging their into the buckets of the other lift when at its 
lowest _ of stroke, and with each stroke discharging one bucket of water 
at the day level or ground level of the mine. 
$411. J. H. Witsow, Liverpool, ‘ Ships’ water-closets,”—Dated 10th November, 


1868. f 
Ships’ water-closets are constructed with dry wells or cisterns, to receive, 
after use, the contents of the closets, so that the same may be emptied, when 
necessary, by force or lift-pump ig ts, or by Pp i air arrange- 
ments, or other suitable means, whereby the contents of the cistern or dry 
well may be emptied at any required height. The cistern or dry well into 
which closet discharges is provided with a pump with discharge or nozzle 
coming h the sides of the ship or vessel, and with an air pipe leading 
from the cistern, and opening also through the sides of the ship, for the pur- 
pose of preventing accumulation of gas. 
$413. W. H. Hatt and J. Cooxe, Birmingham, “ Safety lamps.” —Dated 
10th Novem er, 1868. 

The burner is made by first cutting a shell for the bottom part, and this is 
made so that it can be screwed to any ordinary Stephenson lamp, in place of 
the common burner screw. On the top part of this shell is placed a 
diaphragm, which contains, or to which is fastened, the wick tube. The 
diaphragm is raised in the centre, to allow spaee for the pinions or small 
wheels to be worked for raising or lowering the wick, Over this diaphragm 
and wick tube is placed a cone, which has an opening at the top for the flame 
to de, and several holes at the bottom to feed the flame. The wick 
tube is flat and reaches to the top of the dome; the parts of the burner are 
fastened together at the centre, and the pinions, with the spindle for raising 
the wick, are placed in their respective positions at the time.—Not proceeded 
with. 


3418. T. R. Cramprox, Great George-street, “‘ Furnaces for liquid fuel.” — 
Dated 10th November, 1868. 


’ » ‘ 
The inventor burns the oil in a close furnace, into which he forces,, by 
means of a fan, and at a comparative light pressure, the bulk of the air 
Tequired for the combustion of the liquid. For this purpose he admits the 
creosote or other combustible liquid to be burnt into the jet or stream of air 
as it passes from the conduit pipe into the furnace or combustion chamber, 
and for this purpose he inserts the oil supply pipe into the top of the conduit 
pe, in close proximity to the furnace, or just in front of the end of the con- 
uit pipe; the ‘iquid may enter into or in front of the air pipe in one or more 
streams. The inventin also consists in employing solid fuel in combination 
with liquid fuel by blowing the solid fuel in the form of dust into the 
furnace, as described in the specification of a patent dated 13th August, 1868 
(No. 2539). The solid and liquid fuel may be introduced at the same orifice 
or separately. By burning liquid fuel in combination with the solid fuel 
perfect combustion of the solid fuel is more readily obtained. 


3421. E. ee. Dixon, Clipstone-street, ‘Packing boxes.””—Dated 11th Novem- 


ber, 1868. 

This consists in an arrangement of springs and guides of metal and india- 
rubber or other flexible substances which are made to form compartments in 
number and size ding to requi and at the bottom of each com- 
partment there is an elastic frame grating or spring substance which secures 
the neck of the bottle, and the sides or guides hold the bottle in an erect 
position and so firmly that no jarring can shift the bottle.—Not proceeded with. 
3423, E. Mapce, Swansea, ‘‘ Manufacture of tin plates.” —Dated 13th Novem- 


, 1868. 

The object of this invention is to impart to black plates, whether composed 
of iron or steel, an even coating of tin or other metal, or a mixture of easily 
fusible metals. The plates are through a bath of molten metal, 
covered with any suitable flux to prevent oxidation and assist in the union of 
the coating metal with the iron or steel plate. Or a already coated in 
any of the ordinary ways is passed through the machine to finish it. Each 
plate is guided into, through, and out of the bath by means of driven rollers 
and guide bars. The delivering rollers, or the last pair (if more than one pair 
is used) are so arranged with respect to the level at which the metal is to be 
maintained as to ensure that the bite of these rollers shall be below the sur- 
face of the metal, and these rollers may be(formed with annular grooves to 
allow of the metal] flowing freely to the plate. —Not with, 


3441. W. DonisrHorrs, Trinity College, Cambridge, “‘ Getting coal.” —Dated 
12th November, 1868. 


The inventor arranges the apparatus in such manner that during the out- 
ward stroke a vacuum is uced by the direct admission of the compressed 
air to the air cylinder The inward or cutting stroke is then produced by 
means of this vacuum aided by the expansion of the compressed air from 
the inner end of the cylinder to the outer end or ends of the same, or of 
another cylinder or cylinders. In this way the waste of power which results 
—— the compressed air to escape without previous expansion is 
av 4 


3442, hJ P. Waite, Furnival's-inn, “ Screw piles."—Dated 12th November, 


The shoe or foot is made with a thread of wrought iron or wrought steel in 
place of cast iron. The thread may conveniently be a disc of sheet metal 
with a hole in the centre, and a radial slit cut from the centre to the circum- 
ference. The disc thus prepared is opened so as to form a screw of the 
desired pitch, and it is combined with a boss to fit on to the end of the pile 
or post, This boss may be of cast iron, and then the wrought metal thread 
formed as above described may be in the mould and the boss cast 
upon it, or the boss may be made in two parts or rings separately fixed upon 
the pile or post, and holding the screw thread between them, or the boss may 
be made in one piece with a spiral groove on its periphery, which receives the 
‘wrought metal thread, and the thread may be secured in the groove by a stop 
fixed in the groove behind it. 

3443. i — LLog, Tremadoc, North Wales,“ Cutting rock.” —Dated | 2th Novem- 
186< 


» 6 

The machinery carries worm drills or borers or rotating cutters for boring, 
Grilling, or making incisions, and also chisel cutters or similar cutters, At 
the front of the machine are a number of worm drilis or boring cutters con- 
sisting of threaded or wormed rods or shafts terminating in cutters, which 
preferably are spear heads, or lance heads, or angular cutters. Cutting heads 
may be used alternating with each other, one cutter having sharp lateral 
angles protruding at the sides, next which the edge of the next cutting head 
that one shall present its flat side to the surface to be cut, while the next present 
its edge and soon. These drilling or boring cutters fit at their inner ends 
and so on alternately. These drilling or cutters fit at their inner ends 
into collars or sockets, whence they are readily removable when out of action, 











are supported on a frame capable of being slidden to and fro in a 
frame, such sliding action is effected by a worm actuated from the 
main driving shart, They are also supported on two stout shafts resting on 


the main frame work. Rotary 
or worm wheels driven by a worm worked 


and W. Kuicnrox, Chesterfield, *‘ Moulding pipe.” — 
Dated \3th November, 1868. 


motion is imparted to them by small pinions 
gearing from a main driving 


FS 
J 


leg of a syphon, the 
the bend of the syphon is coincident with the top of the measuring chamber, 
and is contracted so as to ensure the rain passing away from the 
chamber by the longer leg of the syphon at a practically uniform level. The 
measuring c ber rises and falls according to the quantity of rain it contains, 
and is guided in its motion, so as to ensure its rising and falling in a vertical 
line and prevent its turning on its axis. 


om. . Lewruwatrts, Bury, “‘ Wood-shaping machinery.” — Dated 11th Norem- 
1868 


The inventor uses cutters of various kinds fitted to machines, putting them 
in motion by animal, steam, or other power, with the requisite degree of 
rapidity; and the form to work by is produced by a metal, wood, or other 
pattern or cam, which revolves either on a vertical or horizontal axis, and 
thus guides the article to the cutters in a similar form, the pressure against 
the cutters being induced by a descending weight or weights, or by a spring 
or springs, so arranged that the cutters only work with the grain, one cutter 
working till it reaches the cross-grain, when it ceases to cut, and the work is 
taken up by the opposite cutter, which thus works with the grain, and a 
similar smooth surface is produced without what is called splintering.—Not 

with, 


3430. A. M. Crank, Chancery-lane, ‘‘ Cylinder printing machines.” —A commu- 
7 — Dated \\th November, 1808. 

According to these improvements, First, either movable characters or stereo- 
types may be employed in the same machines. Secondly, both sides of the 
sheet may be printed at one time by disposing two printing surfaces on the 
cylinder; and, Thirdly, a continuous sheet or row of paper is employed, each 
roll answering the purpose of a gauge. The above improvements may be em- 
ployed either separately or in comb on. 

3439. L. Wray, Ramsgate, “ quartz.” —Dated 12th November, 1868, 

The crushing and grinding instrument is formed with curved surfaces, and 
is made to vibrate or oscillate on a centre.—Not proceeded with, 

3453. C, MaRnkuAm, and W. Kyicuton, Chesterfield, ‘“‘ Moulding and drying 
moulds.” — Dated 13:h November, 1368. 

The moulds for pipes or cylinders are formed in boxes suspended from the 
outer rim of a turntable, and when moulded the table is turned to bring them 
into a stove which forms about ha.f the circumference of one side of the circle, 
and the slide is snut across at either end of the stove between the suspended 
pipe boxes, and thereby about half the turntable with the pipes on the outer 
rim are enclosed in the stove, and the other half of the turntable remains 
open to the shop where the moulding process is carried on; the moulds are 
thus swung into the stove upon the turntable upon which they are moulded. 
7 . a Upton-on-Severn, ‘‘ Signal apparatus.” —Dated 13th Novem- 

~, 1868. 

It consists of a barrel or tube provided with two projecting lugs which slide 
on a vertical rod rising from the centre of a base-plate suitably fixed. An 
elbow-piece projects from the vertical rod at its upper part, forming a fulcrum 
fora lever or trigger. -One end of this trigger takes under the upper project- 
ing arm of the sliding tube and supports the latter in position near the upper 
end of the vertical rod by the end of a counter-balance weight sliding on the 
other end of the said trigger. At the base of the tubeis a nipple communi- 
cating with the interior on which is placed a percussion cap, the whole being 
closed by a conical or other shaped cap or cover provided with a central pin 
or striker for acting on the percussion cap, which ignites the charge contained 
in the tube.—Not with. 








BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 

WIRE ropes for colliery purposes are extensively produced in 
Birmingham for the adjacent coal field of the Black Country and 
other centres of mining enterprise. Like most innovations upon 
old usages, the introduction of wire rope was for a long time re- 
garded with suspicion by colliery managers and agents, and hempen 
ropes in collieries were only replaced by wire ropes as the prejudice 
against the latter gradually wore away. A | manufacturer well 
remarks, that the weight is greatly in favour of wire as against 
hemp ropes. A hempen rope 150 fatboms long weighs three-fifths 
of its working load, while a wire rope of the same length weighs 
only one-third of its working load. To put this in another way, a 
round hempen rope of 12in. circumference weights 33 1b. per 
fathum, while a wire rope, 4jin. in circumference, though quite as 
strong, weighs only 18 lb. per fathom. The test of the breaking 
strain is equally lusi A pen rope, weighing’ 104 lb. per 
fathom, breaks at a strain of 9 tons Scwt.; while a wire rope of 
the same weight is capable of bearing a strain of 15 tons 6 cwt. 
before breaking. Another advantage in favour of wire ropes is 
their cost. It is not surprising that the enterprising miners of the 
North Country, finding that the wire rope costs less, weighs less, 
endures nearly twice the breaking strain, does more work, runs at 
higher speed with less engine power, lasts longer, and is much less 
liable to be affected by damp (a great matter in collieries), pro- 
nounced in its favour long since, and their example is gradually 
being followed by proprietors in the older districts. 

The facture of velocipedes is rapidly increasing in Birming- 
ham, and one firm (Tangye Brothers) is turning out a considerable 
number week by week. In the adjacent district also their manu- 
facture is extending. Darlaston and Willenhall have already esta- 
blishments for their production, and a special commissioner of the 
Colliery Guardian well remarks, that in Wolverhampton it is likely 
to prove an important staple of industry, thanks to the exertions 
of Messrs. Forder and Traves, 

Some interest has been excited in Birmingham by a recent 
announcement from Paris of the discovery of a new alloy, likely to 
prove of great advantage to this town. It is composed of seventy 
parts copper, twenty of nickel, five and a-half of zinc, and four 
and a-half of cadmium. Itis therefore a kind of German silver 
with the substitution of cadmium for zinc, The product of this 
alloy is a beautiful white metal, very hard, and capable of taking 
a brilliant polish, Judging from the examples revently sent over 
from Paris, in the shape of spoons and forks, this new alloy is 
likely to supersede to some extent the German silverware now 
"camer in Birmingham to the cnormous extent of forty tons 
per week, 

The Chassepot and Henry-Martini rifles—now great in rivalry— 
continue to attract iderable attenti Recent trials at Wool- 
wich have demonstrated beyond all doubt the superiority of the 
English rifle. The Chassepot certainly can boast the advantage of 
lightness, but against this the Martini-Henry has in its favour 

reater strength and safety of ammunition, increased accuracy, 
longer range, flatter trajectory, higher penetrative power, greater 
simplicity of construction, and rapidity of fire. The gun trade of 
Birmingham is still considerably depressed, and it rests entirely 
with the Government in their Enfield pulicy whether the gua- 
smiths of Birmingh qualled for skill—shall be distributed 
among other nations, or be retained for our own country in the 
great invustrial centre of ‘ works of peace and works of war.” 

The saddlery and harness makers of Birmingham experience an 
increasing competition on the part of rival producers in Australia. 
As the hardware correspondent of the Birmingham Post tersely 
observes, *‘Australia, which was formerly the greatest customer of 
the local saddlers, is now their most formidable competitor.” —One 

















department of the leatherware trade is much interfered with by 


the ressive enterprise of the japanners and tin-plate workers 
| in Swingham, Bilston, and Wetrchanpton, Seder to the 
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- of the wonderful variety of brassware 
i . . W. C. Aitkin informs us that one manufac- 
in hi ——. book has engraved 123 different patterns of hat 
- — — the last os hie a eed —_ a mg 
been introduced comprising portable wardrobe hooks and yokes, 
which have deservedly commanded a large sale. The frames of 
these articles are chiefly made of plain or ornamental tubing, the 
arms which project when in use being cast, aud terminate with 
china or decorated cast brass knobs. Long grip door handles of 
attractive design are also produced by the introduction of orna- 
mental tube associated with decorative cast back-plates. Various 
ingenious mechanical arrangements have also recently been ap- 
plied to blind mountings for attachment to rollers of wood; but 
in point of cheapness, without regard to durability, the roller-blind 
mounting of Loach and Clarke, made out of sheet metal, with iron 
pins to move in the brackets, rivetted in, command a very large 
sale. The principle of the wedge, as applied to rack pulleys, intro- 
duced by the same enterprising firm, was ised on its intro- 
duction by an equally encouraging demand. Metal-rolling in 
Birmingham occupies just now from 300 to 400 workpeople. 

The anomalies of the Factory Acts Extension Act as — to 
Birmingham, after much adverse criticism on the part of manu- 
facturers, are being now discussed with some spirit by the work- 
people themselves. The latter, not unnaturally, condemn what is 
considered an undue interference with industrial pursuits, without 
the attainment of a corrresponding benefit. Much curiosity is 
felt with regard to the course of action likely to be taken in the 
matter by Mr. Secretary Bruce. The proposed a dments of 
Mr. Robert Baker will certainly fail to give satisfaction in Bir- 
mingham, both as regards the advocates of education and the 
manufacturers themselves. Nothing short of a complete assimila- 
tion of the Factory Act and the Workshop Act will satisfy the 
just demands of the people. It is evidently unknown at the 
Home Office how vast a proportion of the children in Birmingham 
and the Black Country are employed in workshops which, even 
under Mr, Baker’s plan, will, in many cases, escape legislation 
altogether. It is satisfactory to learn that, without Government 
compulsion or legislative pressure of any kind, a great and 
psec educational process is going on among the industrial 
classes of Birmingham, by the aid of the Midland Institute and 
kindred agencies, among which latter not the least important is 
the Birmingham Society of Artisans, over which Mr. J. A. Lang- 
ford so ably presides. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THe HOLIDAYS AND THE DEMAND FOR IRON—THE KINDS IN 
REQUEST: Rails still Discussed : Attention given to their Produc- 
tion: The Prices in South Wales: North Stuffordshire Masters 
Making Rails—Pic Iron TrapE—THE Iron TRaDE about East 
WORCESTERSHIRE: Where the Iron is Going to—THE SuHRoe- 
SHIRE IRON TRADE: Great Economical Progress—THE LILLE- 
SHALL Company: J's Extent: What is being done at their 
Furnaces : Economy in Coal and Coke: Probable Result—Haxp- 
WARES STILL GOOD—CRUEL Practice BY NAILMAKERS : Magis- 
terial Proceedings : Considerable Fines. 

THE business in iron and coal is no more active now than it was 
before the holidays. Although all the works stopped most of last 
week, and some of them throughout the whole time, very few whea this 
week began could see their way to commence and keep on toSaturday 
afternoon. And there were some who, when the week broke, had 
no more than a day and a half’s orders in the house, the works 
thruugh. Others again are short of orders, for their plate mills 
for instance, and are only beginning in that department to-day, 

Sheets and hoops are in fair request even where plate orders are 
wanted. 

The iron is going into use chiefly at home and in the East 
Indies, Australia, and the States. 

Rails continue to occupy much attention in this district. At 
the prices which now regulate some of the orders in South Wales 
(£7 5s. or even £7) a good profit can be made here. In North 
Staffordshire the ironmasters are embarking in the rail trade in 
earnest; and they feel confident of an excellent profit as long as 
prevailing rates can be got. 

Pig iron is slow of sale at firm prices (foreign), and in favour of 
consumers in home samples. 

From Dudley and East Worcestershire the information is that 
the works in that district have just recommenced in good earnest 
after the Whitsuntide holidays. It is to be hoped that the works 
will be kept pretty well in gear, though it must be admitted that 
the trade is in anything but a satisfactory state. Consumers at 
home are ordering but sparingly, and up to the present time the 
orders from abroad have been rather inconsiderable. Some few of 
the masters have been fairly off for foreign orders, but those have 
been chiefly for small sizes, such, for instance, as hatchets, horse- 
shoes, and rivet iron; other makers have been tolerably well off 
for orders for hoops, sheets, and angles, but there has not been 
that vigour imparted to the trade which was expected some few 
months ago. Weare now in the middie of the quarter, and if any- 
thing, orders are in some departments rather scarcer than they were 


six or seven weeks ago. 
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Cold blast iron is made here to a larger proportionate extent 
than in any other district where hot and cold blast furnaces are 
worked in the same locality. 

The one great firm there is the Lilleshall Company, whose pro- 
perty extends over 4000 acres, whose workpeople likewise number 
4000, whose chief proprietor is the leader of the Government in 
the House of Peers—a concern which has existed over eighty 

ears, The company own nine furnaces, eight of which are in 

last. Five of these are cold, the produce yielding at present £4 
a ton, whilst for the hot £3 5s. is obtained. Of the ironstone used 
at the furnaces, excepting only a very small proportion of hemati 
is got upon the estate, and, together with the coal (large an 
small) brought to bank, represents nearly 1,000,000 tons 
annum, Of that quantity 400,000 tons is large coal, and shoo 
tons of are sold every week after the necessities of the works 
have been supplied. Those necessities relate not ouly to the blast 
furnaces but likewise to the extensive foundry and engine-making 
shops of the concern. The blast furnaces on the estate were, up 
to a short time ago, 50ft. high. The principal range numbers five 
furnaces, and they are called the Lodge furnaces. Four of these 
have just been raised to 71ft. high, and the fifth is now in process 
of being made that height also. 

ye have recently goue over the pro; \, 

We observe that every known principle of economy is being 
adopted. The raising of the furnaces results in the saving of seven 
ewt, of fuel to every ton of iron produced, at the sawe time that 
the quality is improved. The gases are taken off and are used to 
heat the boilers. Small coal is being used to make coke, and very 





excellent coke is the consequence, This is brought about not only 
by the excellence of the coal but, also by the practice of washing 








& 
. 


THE ENGINEER. 


May 28, 1869. 








burnt, whilst the fire will 5 th as long as the kiln is suppli 
with the mineral, which will be taken to the mouth by a steam 
lift. It is hoped that by this method of calcining at least 1s. a ton 
upon the iron will be saved in labour alone. It is also designed to 
partially burn the limestone before it is put into the furnace, by 
which means there will also be an economy of heat and an improve- 
ment in the quality. Ahr 

The hardware branches are still in a much better condition than 





is the iron trade. There is a fair wage be being done in most 
of the iron b hes in particular, chiefly for our colonies and 
Central America. 


At the Bilston Police-court, on Tuesday, before the Soniiny 
for South Staffordshire, Messrs. Wallins and Forster, nail manu- 
facturers, of Sedgley, were summoned for having deficient weights. 
A half-ounce weight was deficient one and a- @ one- 
ounce weight two drachms, and a two-ounce one and a-half 
drachm. The custom in the nail trade, it seems, is for an opera- 
tive nailer to make so many nails to every stated quantity of rods 
served out, the number, of course, varying according to the size. 
Thus what is known as 2 lb. nails should weigh two and a-half 
ounces every sixty-five in number. In testing the work brought 
in the small weights are used by the masters. In this case the 
small weights in the defendants’ ssion were deficient, but the 
heavier were correct. It is likewise a custom to weigh in nails in 
the proportion sometimes of 1100 and 1200 to the 1000, the xy 
pew wx being wrought for the money paid as though only the 
smaller number were made, and the public paying for the correct 
tale. Mr. Henry Forster 8p ared to answer the summons on his 
own behalf and on behalf of his:partner, and said that the weights 
of which the inspector complained were used not against the opera- 
tive nailmaker, but that the nails might be assorted in the quantities 
which regulated the sales to the public. The stipendiary disregarded 
the defendant’s explanation, and said that, in his opinion, there was 
no other word than “cheating” to be found in the English lan- 
guage which would correctly express that of which he must now 
convict the defendant. It was cheating, too, of the worst kind, 
for false weights were used against men who were worked very hard 
for very little money under the best of circumstances, and against 
whom, therefore, it was an aggravated wrong that they should not 
be paid the full proportion of wages due tothem. Small fines 
were altogether useless in such cases; he should therefore fine the 
defendant £5 and costs—in all, £5 16s. 6d. Some time ago the 
same defendant was fined for deficient weights on scales kept in 
the provision shop which he keeps not far from his nail ware- 
house. For a similar offence, another tradesman at the same time 
was fined £3 at Sedgley on the previous day. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue Iron TraDE: NoFresh Transactions worthy of note entered 
into during the past Week : Continuation of a Healthy State of 
the Rail Market: Good Demand for Rails from Russia, the 
United Staies. and some of the Continental Markets: Makers’ 
Books weil filled with Orders: No Anxiety Manifested to enter 
into Fresh Engagements for late Delivery : Shipments to the United 
States and Russian Empire: Difficulty Experienced in Obtaining 
Tonnage: The Home Trade not Characterised with any Degree of 
Briskness : Better Sale for Pig Iron—Tue TINPLATE TRADE— 
THE SteAM AND House CoaL TraDE— HALLAM aND Co,—THE 
ALEXANDRA Docks, NEWPORT—VIOLATING COLLIERY RULES— 
FRIGHTFUL EXPLOSION IN MONMOUTHSHIRE: Seven Killed— 
TRAFFIC OF THE LocaL RaILWAYs. 

NoruHiInG worthy of notice has turned up in the iron trade of this 

district during the past week, but the rail market continues strong, 

and there is every prospect of its continuing in a healthy state 
during the summer months. The Whitsuntide holidays ceased at 
the expiration of the previous week, and the mills and furnaces 
are again at work with their usual regularity. The d d for 


be iden’ The pitis si about two miles from Pon’ 1, 
and had the explosion taken place during the day time upw of 
ee ae erica for oot ee Soren were 
married ve for, seven were work- 
ing in eee oak » is not a survivor left to relate 
the cause of the accident. 


above last year, and the other lines have made 


to revenue, This indicates that trade is gradi improving. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LIVERPOOL: Omnibus Tramways; Six Years’ Sanitary Work— 
Hutt Western Dock~Mr. C. O’NeILL, O.E.—Hatirax 
Matrers: Sewage and Water—LaUNCH OF THE ODESSA (8)— 
SraTeE oF TRADE IN SourH YORKSHIRE—STATE OF TRADE AT 
SHEFFIELD—THE CLEVELAND IRON TRADE—HULL WESTERN 
Dock : Details of Construction—CLYDE SHIPBUILDING. 

Tue laying of omnibus tramways in the streets of Liverpool is 

about to commence under the supervision of an American engineer 

who has recently arrived. Some of the American carriages have 
already been landed. Mr. Newlands, the Liverpool borough 
engineer, has just submitted tothe Health Committee of the Town 

Council a report on the work of department for the last six 

— From Mr. Newlands’s report it appears that since Decem- 
r 31, 1862, there have been fr ee within the borough 24 

miles 490 yards of sewering at.a total cost of £386,114, or a small 

fraction over £2 per yard. No less than 26 miles and 1153 yards 
of streets have been paved during the same period. During the 
six years 10,007 new dwelling-houses were erected in the Liverpool 

district, of which 48 per cent. were in Everton and Kirkdale, 23 

per cent. in West Derby, and 26 per cent. in the Toxteths, leaving 

only 3 per cent. in the parish. 

By the opening of the Hull western dock, the dock area of Hull 
will be inc to 84a. Or. 16p. The whole of the authorised 
share capital of the company is now nearly entirely subscri 
The western dock has been six years in hand, the first stone havin 
been laid in 1863. The cost of construction has been, in roun 
figures, £1,000,000, of which £354,600 is authorised to be raised on 
—. a £645,400 by shares. The Hull Dock Company dates 
rom 1774. 

Mr. OC. O'Neill, late of Glasgow, has been appointed engineer-in- 
chief of the province of Auckland, New Zealand. 

Proceedings in Chancery have been commenced against the 
Halifax corporation with reference to the alleged pollution of the 
Hebble Brook. The ings are likely to give rise to perplex- 
ing difficulties, as the Hebble Valley is the only outlet for the 
Halifax sewers. It has been decided to commence the extension 
of the Halifax Waterworks into the Hebden Valley above Hebden- 
bridge; parliamentary powers for the extension were obtained last 
year. In the first instance, a tunnel is to be cut through the hill 
to connect the works in the Dean Valley with those to be formed 
in the Hebden; the length of the tunnel will be 2500 yards, and 
it will require several air shafts, 

On Friday Messrs. C. and W. Earle, of Hull, launched a steamer 
named the Odessa, of the following dimensions :—Length 230ft., 
breadth, 32ft., depth of hold, 16ft. 6in., burthen, 1500 tons. The 
Odessa has been built for Messrs. C. M. Norwood and Company, 
and is an addition to the Red Cross line of steamers, running be- 
tween London and Hull and St. Petersburgh. The Odessa will be 
fitted with surface-condensing-engines of 100-horse power. 

The iron works in the South Yorkshire district continue mode- 
rately busy, there being still a large demand for rails, principally 
for the home lines. There is more doing at some of the foundries 
in large pipes, but there is not much activity in light work. The 
t of house coal going to London is of about an average 











rails for Russia, America, and some of the continental markets 
continues good, and as requirements are known to be large and 
makers have their books well filled with orders for some few months 
to. come, they manifest no anxiety to enter into any fresh engage- 
ments for late delivery, their object evidently being to bring about 
the advance in prices by the time mentioned in last week’s report. 
During the past ten days several vessels and steamers have left 
the local ports with rails for the United States and Muscovite 
Empire; but, owing to the scarcity of tonnage, merchants and ship- 
pers experience considerable difficulty in effecting clearances, and 
should this state of things continue, much higher shipping rates 
will have to be paid, some thousands of tons of rails having to be 
shipped before the close of the summer season. The home trade 
is not characterised with any degree of briskness, although there 
is a gradual tendency towards improvement. Within the past 
week one of the leading firms has accepted a contract for 4000 tons 
of rails, and, although the quotation has not been stated, it is gene- 
rally believed that prices and conditions are in the maker’s favour. 
Pig iron of the best brands is in better request, and stocks in 
makers’ hands are known to be of no large quantities. 

, There is a much better demand for coke, consequent upon the 
improved state of the iron trade, and the large stocks which had 
become accumulated are becoming considerably reduced. 

Tinplate makers have sufficient orders to keep their mills regu- 
larly running, the export demand continuing tolerably good. 

Steam coal proprietors complain greatly of the dulness of the 
trade, and prices are said to be s0 low that they are actually 
incurring a loss upon every ton of coal they are now selling. There 
is a slight improvement in the demand from the mail, packet 
stations, and a fair average quantity is being sent to the French 
markets, but to all the otler foreign markets the quantity now 
being sent is below the average. The house coal trade is dull, and 
there is no prospect of an immediate improvement. 

The creditors of Messrs. Hallam, Madge, and Co., tinplate manu- 
facturers, Morriston, Swansea, whose failure with liabilities 
amounting to £03,000 was reported a few weeks ago, have been 
offered a composition of 4s. in the £, which it is probable 
they will accept rather than allow the estate to gointo bankruptcy. 
More than one-third of the liabilities are reported to be secured. 

Rapid progress has been made of late on the works of the Alex- 
andra Dock, Newport, and the excavations are so far advanced 
that the masonry is expected to be commenced early in July. 
Messrs. Griffiths and Thomas, the contractors for the excavations, 
have the contract for the masonry as well; and the in- 
structions of the directors are that every effort is to be made to 
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character. There is more doing in steam coal for Grimsby. There 
is no improvement#o note in the trade to Lancashire, which has 
been in a remarkably quiet state for some time past. 

No material ch as occurred in the state of Sheffield trade. 
The heavy branches of local industry are fairly employed, but the 
light trades have not many orders on hand, The demand which 
is now prevailing for bycicles is causing an increased trade in 
springs, ‘The demand for iron continues moderately good, and 
prices are firm. so much has been doing in steel, although 
tolerably fair orders are being executed for export. 

The Cleveland pig iron trade continues as brisk as ever, all the 
makers being busy. In the finished iron trade there is most 
activity in the rail mills, as rail orders have been increasing of late, 
There is also a good demand for plates, as the iron shipbuilding 
trade of the North is in a tolerably healthy state. The foundries 
continue pretty well employed. The North-Eastern Railway 
Company is expected to proceed shortly with the extension of 
Middlesbrough k, 

The Hull western dock is to be formally inaugurated June 28th. 
The dock is 3300ft. long, 430ft. in breadth at its widest part, the 
end adjoining the lock; and 180ft. wide at its narrowest or extreme 
west end. It has an area of 23a. Or. Ip., so that it is one of 
the largest docks in the kingdom. Running round the entire dock is 
ample quay space, which will furnish sites for various buildings and 
an open quay for working ships. The average width of this quay 
is over 100ft., and in some parts it is more than 150ft. in width. 
On the north side, at a convenient distance from the entrance to 
the dock, Custom-house offices will be built, and in succession a 
number of warehouses and sheds, the first of which, to be numbered 
17 in the list of such property belonging to the Dock Company, is 
now in course of erection. All these buildings are being constructed 
under the direction of Mr..R. A. Marillier, resident engineer. 
Throughout the general undertaking there has been great difficulty 
in“ getting good foundations—a drawback experienced in the case 
of the warehouse as in the other departments of the works. The 
walls of the dock in some places have been laid on 20ft. of concrete ; 
in others on 8ft. In the case of the warehouse before referred to, 
it was found necessary to raise the north wall superstructure on 
Memel piles 34ft. long. Iron columns, forming the intermediate 
supports of the upper floor beams, are fixed upon large blocks of 
Bromley Fall stone, also supported on piles. The warehouse will 
be'400ft. long and 50ft. wide. It will consist of two storeys; the 
first, from the ground floor to the ceiling, will be 12ft. in height; 
and the secoud, open to the roof, 25ft. A little above the ware- 
‘house, or about 450ft. from the inner gate of the dock, and mid way 
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SciENcE AND ARrT.—A striking instance of the immense value a 
small piece of steel may acquire by the great power of skilled 
mechanical labour is the balance-spring of a watch. From its 
extreme fineness and delicacy 4000 weigh not more than one ounce, 
and exceed in yalue £1000, A most interesting little work, de- 
scribing the rise and progress of watchmaking, has been publi 
by J. W. Benson, 25, Old Bond-street, and the City Steam 
Factory, 58 and 60, Ludgate-hill. The book, which is profusely 
illustrated, gives a full description of the various kinds of watches 
and clocks, with their prices. Mr. Benson (who holds the appoint- 
ment to the Prince of Wales) has also published a pam Met on 
artistic gold jewellery, illustrated with the most beautiful designs 
of bracelets, brooches, earrings, lockets, &c,, &c., suitable for 
wedding, birthday, and other presents, These pamphlets are sent 
post free for two stamps each, and they cannot be too strongly re- 
commended: to those contemplating a purchase, especially to resi- 
dents in this country or abroad, who are thus enabled to select any 
a 1 Tr" may require, and have it forwarded with perfect safety, 
—[ADvrt. 


ForEIGN MECHANICAL INDUSTRY.—(From our Correspondent).— 
It is understood that MM. de Dorlodot Fréres, of Acoz, have 
secured a contract for 10,000 tons of rails on Russian account. The 
quantity of pig iron and cast rigs made in the Charlerow metallur- 
gical group last pe was 271,805 tons, as compared with 274,366 
tons in 1867, and 301,470 tons in 1866. 

REMOVAL OF THE OBSERVATORY AT PARIS.—The Academy of 
Sciences, after a careful examination of the question, has deter- 
mined, by a majority of 53 to 1, that the Astronomical Observa- 
tory shall be removed from the site which it has so long occupied 
at the end of the gardens of the Luxembourg, and placed within a 
large enclosed space of ground without, but near to the limits of 
the city, in order to secure the astronomers from the incon- 
veniences caused by the neighbouring buildings, railways, — 
&c. The working of the observatory is to be entirely independen 
of. the new one for meteorological observations, which is now 
being erected on Montrouge, but both will be under the direction 
of the Minister of Public Instruction. 

THE PROPOSED ABOLITION OF THE PATENT LAWs.—On Tu 
a deputation of members of the Inventors’ Institute, the Delegates 
Invention-right Committee, and other gentlemen representing 
numerous industrial associations, composed as follows :—Captain 
J. H. Selwyn, R.N. (vice-president .of the Inventors’ Institute); 
R. Marsden Latham, George Potter, T. Paterson, F. W. Cam 
G. J. Dunning, D. Walker, G. F. Savage, J. Hasleton, B.A, ant 
George Druitt, waited on the Attorney-General as one of her 
Majesty’s acting Commissioners of Patents for Inventions, to 
solicit his attention to Mr. Macfie’s proposed motion in the 
of Commons for the Abolition of Patent Rights for Inventions: 
The members of the deputation im upon the vowien 
General that the interests of the working classes and the status 
the niet wegel to the mechanical and chemical arts would 
be greatly injured by the abolition of the patent laws, alth 
oF unanimously required that those laws should be simp 
pero ng vr ag ntetion, and expressed Soest cooee 
a’ le concurrence 
Seomeokig them, but stated that he did not yet 
of the Government on this question, although he 
individ was opposed to Mr. Macfie’s motion, The depu 
after thanking Sir R. P. Collier for his courteous reception. 
them, withdrew. : 
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ON THE FLOW OF ELASTIC FLUIDS THROUGH 
ORIFICES OR PIPES. 


We have recently received three or four letters from 
correspondents who are anxious to know how much air or 
steam under a givenpressure, can be discharged per minute 
through’a given orifice. If our good friends had taken 
the trouble to refer to our back numbers they would have 
found that the questions they ask have often been answered 


by us. Asa we are asked and answer questions all 
as nearly as ible alike, about six times in the course of 
the year. us there will be nothing exceptional in our 


stating here, for about the twentieth time, one or two very 
simple laws, which will, we trust, be sufficient answer to 
our last correspondents. Before doing so, we wish to call 
our readers attention to one or two facts regarding our 
relations with them. "We believe that they will one and 
all admit that we, to the best of our ability, lend them 
such assistance.as they require in the way of advice or in- 
formation, sometimes conveyed through our column of 
“ Answers to Correspondents,” and quite as frequently by 
ivate letters. A very large portion of our time is, in- 
Teed, spent in solving doubtful questions, giving profes- 
sional advice, hunting up references, and making calcula- 
- tions, principally for the benefit of individual correspon- 
dents m every portion of the world ; and of this we do not 
complain, it is our desire to make this journal as 
useful as any journal can be. But we do complain 
when querists put questions which we have answered 
over and over again; or, not content with receiving the rule 
for making a calculation, ask us to make the calcula- 
tion as well. To illustrate our meaning we may 
cite a case in-point—one of many. We were in the 
habit of receiving numerous questions regarding the 
strains on iron structures of various kinds, such as 
bridges and roofs. We answered and re-answered 
these queries; still they came. The solution of the 
difficulty lay, as we thought, in the publication of a 
series of articles on strains, written in a practical way, 
beginning with the most elementary SS of the art 
of, construction, and working up to the higher branches. 
Such a series is embodied in the papers on “ Elementary 
Construction,” published in our pages ut such intervals as 
will permit the student to digest one before the second is 
put into his hands. We confess the result has been ina 
measure disappointing to us. We have received more letters 
containing queries about strains than ever; queries, wemust 
add, which it is quite beyond our provincetoanswer. A week 
or two back, for example, we were requested to “kindly 
reply through our correspondence column” to about a 
dozen questions regarding a cast iron girder bridge which 
the writer, professedly a manufacturing engineer, wished 
to erect. These questions included every fundamental 
point necessary to the preparation of a complete specitica- 
tion, from the foundations for the brickwork, to the proper 
putting on of an asphalted roadway. In order to answer 
them, we should simply have supplied our correspondent 
with a design for a bridge, and a regular specification, 
which would have cost him together the sum of sixpence, 
‘the price of the impression of THz Enciveer in which 
they were published, and would have cost us at least three 
days of time which should have been devoted to our general 
readers’ interests. There is no objection in the abstract to 
giving a design for a bridge—we have given dozens—but it 
must be oue of general, not of merely localised interest. 
We need hardly say that we declined to comply with our 
correspondent’s modest request. This little story repeats 
itself with almost every other subject touched on in this 
journal; and we find it necessary now to explain that while 
we shall be most happy at all times to answer ques- 
tions, either through our correspondence column or 
the post, which come legitimately within our province 
to answer, we decline to supply to order complete 
designs for steam engines, bridges, roofs, docks, tur- 
bines, &c., or to undertake elaborate searches at the 
Patent-oflice, or to spend hours in working out formule 


for readers too indolent to work them out for themselves. | 


If we did these things for a few, the general body of our 


readers would suffer, because it would be impossible for us, | 


or the members of our staff, to devote the necessary time 
and attention to the management of this journal, or the 
preparation of articles for its pages. And now, having said 
so much, we shall proceed to reply to our correspondent’s 
questions concerning the flow of air and steam through 
pipes, premising that, though we give the general rules, we 

ave no intention of applying them by calculation to 
actual examples or cases. That our correspondents should 
be competent to do for themselves. 

In order to determine the number of cubic feet of steam 
or air, or other gas, which will be discharged through a 
given orifice in a given time, it is necessary to ascertain 
the velocity of issue. In no other way can the problem be 
solved, except by experiments with vessels of known 
capacity, from one of which the air, steam, or gas flows to 
the other. 
not necessary to enter, practically beyond the reach of most 
men; and it has already been tried by many, with results 
which have enabled a general law to be laid down, to which 
law we shall come presently, If the velocity is known all 
the rest follows easily enough. Let us suppose the orifice 
in the side of a boiler to be one inch 
steam contains 1728 cubic inches. e may suppose this 
cubie foot of steam all contained in a column or bar 
1728in, long and lin. square. Let one end of this bar be 
brought opposite the orifice and the work of expulsion begun; 
then it is obvious that before the whole cubic foot of steam 
is discharged, a column of steam 1728in. long must be 

through the hole. Now, if the velocity of efflux 

is 1728in. per minute, then one minute of time will be 
yt oc adh the escape of one foot of steam. If it havea 
ity of efflux of 1728ft. per second, then the orifice 
will di one cubie foot per second, and soon. And 
this law is totally independent of the pressure or weight of 
the-steam. As the pressure increases the velocity of dis- 
charge will increase in a certain py ey re ow 
plained ; but the pressure will not affect the that the 





Such a solution is, for reasons on which it is | 


uare. A cubic foot of | 





eg of discharge in inches per second, multiplied by the 
area of the orifice in square a tea divided by 1728, 
will give the discharge in cubic feet per second. To man 
alm ge awe he eRe inom samy ip wre 
statements and explanations of so elementary a character, 
but we know that Tue Encrveer is extensively rea.l by 
men who have had neither time nor opportunity to acquire 
a knowledge of numerous principles in science, with which 
others are so familiar that they scarcely remember the time 
when they did not know them ; and the first we are always 
— to aid as much as lies in our power.* 

e have said that the velocity is regulated by the of 
sure, but'this fact only holds for each particular fluid. 
Speaking comprehensively, the velocity of discharge de- 
pends on the density as well as the pressure of the fluid ; 
the lighter the fluid the greater will be the discharge. 
Thus, hydrogen will issue more rapidly under a given pres- 
sure through a given orifice than will atmospheric air 
under the same conditions of pressure and orifice. If our 
readers have followed us thus far, they will be ble to com- 
prehend the nature of the law determining the velocity of 
discharge under given conditions of orifice and pressure. 
But before giving this law it may be as well to explain 
that any body falling freely under the influence of gravity 
has a progressively accelerated rate; the velocity being in 
England and similar latitudes such that 16ft. lin. will be 
traversed the first second, 48ft. 3in. in the next second, 
80ft. 5in. in the third second, and so on. The velocity of 
a falling body at any distance from the point where it 
started,may be found by multiplying the square root of the 
height passed through in feet by 8, the product being the 
velocity in feet per second. Thus, a bullet has been suffered 
to drop from the top of a tower 100ft. high; what is its 
velocity at the moment of touching the d aee ? 
square root of 100 is 10, and 10 multiplied by 8, gives 
80°042ft. as the velocity. Our non-mathematical readers will 


now be in a position to understand the law regulating the | 


velocity of efflux of elastic fluids, such as steam, under 
pressure, which may be thus stated :—Z/astic fluids flow 
into a vacuum with a velocity the same as that which a body 


of the same density would acquire in falling through a | 
space equal to the height of a column of steam or gas of the | 


given pressure. Let us suppose that we are dealing with 
steam of 45 lb. on the square inch, and the orifice of dis- 
charge has one square inch of area. Let us further = a 
pose that a column of steam stands on a valve temporarily 
closing the orifice. What height must the column of steam 
one inch square be to weigh 45 1b.? Avoiding fractions, 
nine cubic feet of such steam will weigh 1 lb. ; therefore, 
our column of steam one inch square must contain 9 x 45, 
or 405 cubic feet of steam; and multiplying 405 by 1728, 
we get 699840 as the height in inches, or 58320 as the 
height in feet of our column of steam.f The square root 
of 58320 is 241°5 nearly, and this multiplied by 8,4, or 
8-042, gives 1942°14ft. per minute as thevelocity with which 
steam of 45 lb, pressure would issue into a vacuum. 

It is here necessary to explain that to avoid the introduc- 
tion of a multiplicity of figures, we have omitted several frac- 


tions, and, therefore, the velocity we have given above is | 


too low, but this in no way affects the principle of the arith- 
metical process we have described. Any of our readers 
mastering it will be able to calculate for themselves the 
velocity with which elastic fluids flow into a vacuum. The 
calculation, as we have worked it out, is, however, laborious, 
and for the benefit of such of our readers as understand 
logarithms, we give the following comprehensive rule for 
finding the velocity of discharge:—Add 4:29 to the pres- 
sure in pounds per square inch; deduct the logarithm of 
this sum from the logarithm of the pressure; to one half the 
remainder add 3°3254, and the natural number of this sum 
will be the velocity in feet per second.t The difference 
between the velocities due to any two pressures is the 


velocity with which steam or air will flow into the lower | 


pressure. Thus, if the pressure in a cylinder is 20 lb., 
while that in the condenser is 5 Ib., at what rate will the 
steam flow from the former to the latter ? 
proper to steam of 5 Ib. pressure is 1552ft. per second, while 
that proper to 20 Ib. is 1919, and 1919 — 1552 gives 367ft. 
per second as the velocity of the exhaust § 

In the earlier portion of this article we stated that the 
actual area of the column of discharge was less than that of 
the orifice through which it flowed, and it is now time to 
say that this fact materially modifies the results of such 
calculations as the foregoing. Moreover, account must be 


taken of the frictional resistance due to the sides of pipes | 


or tubes through which the fluid flows. On this latter sub- 


| ject there is considerable diversity of opinion; the subject 
has been keenly discussed once in our correspondence | 


columns, and we shall not be surprised it be 
discussed again. Meanwhile we cannot better con- 
clude this article than with the following rule, extrac- 
ted from “Bourne’s Treatise on the Steam Engine,” 
and regarded by many engineers as one of the best 
yet made on the subject. It refers to the flow of 
steam through a straight pipe of uniform diameter, and its 
relation to the rules we have laid down will be readily 
traced :—“To the temperature of the steam in degrees Fah. 
add the constant 459, and multiply the square root of the 
sum by 60°2143; the product is the uired velocity.” 


All enlargements and contractions, and all bends or elbows, | 


will reduce the velocity, but there is no trustworthy 
formula in existence which will enable us to determine 


exactly how much in any of the Deal cases which | 


may suggest themselves to our readers. 





Tue iron-clad corvette Belliqueuse returned on the 26th ult. 
from a voyage round the world. This is the first vessel of this 
ona are which has performed so long a voyage. The Belliqueuse 

aba? A no a g 








* When a discharge of water, steam, gas, or other liquid or fluid takes 


place through 

the issuing column which uces the amount of discharge below that 
proper to the actual area of the orifice, but it is needless to do more than 
mention the fact here. It is quite Li tate 


y to a 
which we wish to make as simple as possible, by further reference to the 
Vena Contracta. 





+ This isan approximation only. The true ‘volume of 11b. of steam at 
Tb. toral preeeere is 9-0002%6 cubic feet. = 
1 Sewell. § These velocities have been calculated by the last rule, 


THE PATENT LAW DEBATE. 


Tue following is an abridged report of the Parliamentary 
debate in reference to this question on Friday evening last; 


Mr. Macfie rose to move the following resolution :—‘* Thatin 
the opinion of this House the time has arrived when the interests 
of trade and commerce, and the progress of the arts and scienees 
in this country, would be promoted by the abolition of patents for 
inventions.” He thought the House would agree with him that 
the interests of the community required that the advantage of the 
public should be regarded before that of the inventors. There 
could, he submitted, be no property in ideas, Whilst laying down 
this general principle, however, he quite admitted that authors 
were entitled to protection by copyright. But he thought the 
nation at large should be protected against injuries arising from 
the re of patents. The system diifered totally from 








The | 


The velocity | 


of bei 
| Frequently derived the 


that which had been int by our a t -The original 
object of granting patents was to benefit manufactures, but the 
existing system the effect of interfering with trade. He 
believed the next movement of the House would be either toadopt 
simpliciter the motion he proposed, or to grant a Royal - 
sion, in order to consider the matter in such a manner that the 
wishes of the country might receive attention. In 1650 no patents 
existed; but in 1825 there were 250 patents, and in 1867 there were 
2292. The question was, whether they should abolish patents 
simpliciter, or whether pecuni rewards should be granted to 
inventors. It had been cause of complaint among working men 
that none of them had been called before the bodies selected to 

ider this questi He brought this subject before the House 
in the interest of the people generally, and he hoped it was a 
matter which would receive the attention of the House and of the 
Government, 

Sir R. Palmer rose to second the motion. He had long felt that 
this subject was one of immediate importance, and he rejoiced that 
the work of bringing it under the attention of the House had been 
undertaken by a practical man; and he rejoiced to find that his 
hon. friend had arrived substantially at the same conclusion as 
| those who had approached the question from a lawyer’s point of 
view, and at which he (Sir R. Palmer) bad artived. He thought 
the time had rather arrived for opening than for concluding dis- 
cussion on this subject. He trusted he might state at once to the 
| House that he was inclined to go to the root of the matter and 
| abolish patents altogether, and not to substitute the system of 
rewards, as his hon. friend (Mr. Macfie) had mentioned, though 
that might be better than the existing system. There was a plan 
which had found very able and authoritative advocates, which he 
prefer:ed to the present system, though he thought total abolition 
best and that was, that instead of an organised system of giving 
rewards, they should resort to the plan of giving rewards in certain 
cases by the exercise of discretion and as a matter of favour. That 
there would be difficulties in the way of accomplishing this was not 
to be denied. He thought this ought to put an end to 
the notion that every one had a right to a patent. It 
was said that the inventor had a moral right to protection for 
the fruit of his brain, But the question of inventions or dis- 
coveries was essentially different from that of copyright, which 
was a creation. A man who wrote a book brought into existence 
what was not in existence before. The rest of the world were not 
in competition with him. But in the case of inventions and dis- 
| coveries the facts lie in nature, and all mankind had equal access 
to the knowledge of the laws of nature, and all engaged in particu- 
lar trades and the prosecution of arts and manufactures were 
likely to find out certain improvements, and were in the track 
which would lead to those improvements of which all mankind 
were in pursuit. He could not allow that the man who stepped 
first in the race should be permitted to appropriate to himesil, for 
fourteen years that stock of artistic knowledge which was 
part of the common property of mankind. It was a thing 
which was not expedient in the abstract, and if supported 
at all must be justified by considerations of public advantage and 
expedie:.cy, but not on the ground that the man who first dis- 
covered a law of nature should have the right to its sole application 
for a period of fourteen years, If patents were to be supported it 
must be on the ground that they were useful to the public either 
as stimulating invention or as specifications of useful discoveries, 
or for both these reasons. He would not undertake to say that 
there might not have been a time when patents were useful for 
both these purposes. ‘The system of bounties might be applicable 
to a rude state of trade and commerce ; but when persons had 
reached such a point as had been attained in trade and commerce 
as we had done, the system of bounties was more likely to be 
mischievous than useful. He might divide patents into those 
| which were meritorious and those which were not. The meritorious 
patents were only in the proportion of one to 100, and patents 
which were not meritorious were very numerous every year, 
Sir Roundell Palmer then went on to cite as instances of the 
| successful working of the patent laws, the steam engine, the screw 

propeller, and the electric telegraph. But, nevertheless, even in 
these cases there were many inventors concerned. There were in 
all cases approximate discoveries, One man hit the real thing, 
| whereas others, though they had got the thing, had not acquired 
That showed that 








the accurate method by which to produce it. 

| the race was so close that the man who had got the thing might be 
shut up by another who had gotitalittle better. The patents for dis- 
tilling oil from shale and the famous Bovill case were examples of 
this, A great number of patents were about practical nothings; but 
these nothings touched trade, and stood like lions in the path to 


| frighten tradespeople, and they exposed them to risi:s, litigation, 
| and annoyance in their manufacture. But there were others of a 
| kind less frivolous, but they had reference to some little combina- 
| tion which was really so plain that anybody could have discovered 
it, and which anybody ought to have been at liberty to use. Each 
of these patents was of little or no value, and which, while they 
did no practical good, produced much mischief. They were creat 
' in number, and they covered nearly the whole ground of everything 
that could possibly be done; and the consequence was that those 

| who improved further must be exposed to the imputation of 
infringing prior patents, and be liable to litigation, unl:ss they 
paid a tax to previous patentees. The prior patentees might 
refuse to give licences to use their patents, and thus, for fourteen 
years, they might not only do no good to the public, but alti sether 
stop the road to improvement. They had evidence on this matter 
from two or three very eminent men, such as Mr. Scott Russell, 
Sir Wm. Armstrong, and Mr. Flack, and they said that these useless 
patents were a practical nuisance; and from their number they must 
be a very great nuisance, The learned gentleman, after pointing out 
the difficulties which beset the duties of the Crown officers in the 
matter of patents, and adverting to the course which was followed 
when a patent was disputed in a court of law, concluded by pic- 
turing the inefficiency of a court of law in deciding questions of 
patent right. There was an array of mechanics and chemists on 
one side and the other, and they were examined before a jury 
who knew nothing of chemistry and es, and before a judge 
who might be even in a worse position, because he might think 
that he understood it when in fact he did not. No judge really 
did understand all those complicated subjects, and it might very 
easily happen that skilled scientific witnesses might argue the 
case in the way of what was called evidence, so as to make the 
judge believe he understood it when he really did not, and the 
jias of the courts being from the beginning in favour of patentees, 





i | i ; bli - 
an elicetn @ Sts gine contention time pines | the result was almost uniformly this, that the public were 


defeated and put to an enormous expense for costs. He did not 
think that we should lose the value of discoveries by the abolition 
of patent laws. There might, indeed, be some rare instances in 
which their abolition wo tend to suppress discoveries; bat 
even now, by combination, patents were often brought up for the 

and the inventors themselves 
t benefit from them. He thought, then, 
that the time had arrived at which the public interests would be 
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best promoted by the entire abolition of this system of 
monopoly. 

Lord Stanley, who was the next to rise, said—Sir, agreeing sub- 
stantially in the arguments of the hon. and leerned entleman 
opposite, I should not after his speech have troubled 
with any observations upon this subject if it were not for the cir- 
cumstance that I was chairman of the Royal Commission which 
sat upon the question of the administration of the patent laws 
some years ago. I 
that I should state the result which that inquiry produced on ‘my 
mind, There is no doubt—quite apart from the principle of the 
law—that the details of the law as at present administered are not 
satisfactory. And if the patent law continue in any form, I 
believe in the report of that Commission there are various 
suggestions by which the most prominent objections might be 


e House , 


think, therefore, it may be expected from me | 


j 
{ 


| 
| 


removed, and a fair trial given to the pane itself. But it was | 


impossible to carry on an inquiry of ti 


at kind—even limited as it | 


was—without a doubt being forced upon one’s mind whether any | 


should rather try how thi 
the best means possible for improving the system at present in 
force. Not only should the means of study and other resources be 
thrown open to the higher orders of inventors, but also to the 
working population, thousands of whom possess a scientific turn of 
mind. He was much impressed with the superiority of the 
American system over that pursued in England, and no public 
exhibition produced such an —— upon his mind as the 
Patent Museum in Washington, which he visited about two years 
ago. It was superior to anything in this country, and he felt 
ashamed of the want of progress in this respect on the part of his 
own country. No doubt many hon. members were acquainted 
with mechanical matters, and a distinction had been attempted to 
be drawn between the production of a book and a machine other 
inventions, and, although he felt the great disadvantage under which 
he laboured in attempting to reply to anything that had fallen from 
the hon. and learned member for Richmond and the noble lord the 





patent law could be framed in such a manner as not, upon the | 
whole, to have a balance rather of evil than of good. That, how- | 
ever, Iam bound to say, was a conclusion totally opposed to my | 
earliest impressions on the subject, and I resisted it for some time. | 
But"the more I had to look into the matter—the more I had to | 


consider how the practical abuses and inconveniences which 
forced: themselves: upon one’s attention could be remedied — 
the more clearly it appeared to me that they were irremediable, 
and the evil was inherent in the nature of the system itself. 
Now, on this subject of patents, a certain amount of pre- 
judice has been created, especially in the minds of literary men by 
the arguments that patents and copyrights are two modifications of 
the same principle, and that if you do away with patent right, 
copyright must follow. That may be very plausible, but I think 
when looked into it will not hold water. The difference is simply 
this—I do not put it upon the abstract grant of the difference be- 
tween invention and discovery, but on this—that no two men ever 
did, or ever will, write independently of one another, exactly the 
same book. A man’s book, whether good or bad, is his own, whereas 
it may often happen, and does happen, that two or three, or even 
half a-dozen, persons acting quite independently of one another, 
without communication, do hit upon the same invention. That 
fact alone I consider is quite sufficient to create a distinction be- 
tween the two cases, I am not disposed to put the objection I 
entertain to the system of patents on the ground of any abstract 
ty in giving a man a right of property in ideas. By copy- 
right, to a certain extent, you recognise and give a temporary pro- 
perty in ideas, And if a man’s ideas have been of a nature to add 
greatly to the wealth of the country, I do not think that any 
abstract consideration of that kind would induce me or most people 
to grudge him any reward to which he might be fairly entitled, 
provided that reward be given in a manner free from objection. 
‘The difficulty that occurs to me is threefold. First, you can 
hardly ever secure the reward going to the right man; in the 
second place, you cannot establish any proportion between the 
public service rendered and the value of the reward received 
nominally for that service; and thirdly, you cannot, by any 
arrangement which I have been able to discover, prevent very 
great inconvenience and injury being inflicted on third parties, 
‘These are the main considerations which led me to the conclusion 
that it is impossible to defend the system of our patent law as it 
stands. At the same time I do not disguise from myself there are 
certain inconveniences and difficulties in the way of its abolition. 
You have, in the first place, to guard against the danger of 
encouraging inventors to keep their inventions entirely to them- 
selves. In some branches of business that would be possible, and 
the obvious effect would be to shut out the public from the benefit 
of the invention longer than it would be under the present system. 
It has been suggested by the mover of this resolution that a system 
of State rewards might be established for the encouragement of 
really meritorious inventions. Without absolutely putting a 
negative on that proposition, I think it is one which ought to be 
inaintained with great caution. Inventors generally are a very 
jealous race, and it would be very difficult to apportion the reward 
to which they might think themselves entith You would have 
endless complaints and grievances, and, if there were not any 
jubbing or intentional corruption, there would be a great suspicion 
of partiality, which is almost as bad. With to the propo- 
tition of the hon, and learned gentleman opposite as to the possi- 
bility of adverting to the older administration of the Jaw, and 
limiting the granting of patents, not as a right, but as a discretion, 
and only in certain important cases, we on the commission con- 
sidered that point very carefully; and I am bound to say that in 
my mind the amount of difficulty in carrying it out appears almost 
insuperable. You will find extreme difficulty in drawing a 
line. It is not an easy matter to exercise so large a discre- 
tionary power as to say—here is an invention which is not 
worth patenting—here is another which is really valuable 
and important. I apprehend, however experienced or competent 
the tribunal might be which exercised such an authority—I believe 
that no amount of experience or confidence would shield them from 
making great mistakes. I am-certain that noone could exercise that 
authority in a manner to give satisfaction to the public. If, then, 
we are driven from that resource, and if the theory of State reward 
is not to be entertained, or to be entered upon with great caution, 
and if it is felt that there are cases in which, nevertheless, some 
rewards are due to inventors, it seems to me that we are landed in 
& position of considerable difficulty,—I have never ‘denied the 
existence of that difficulty—but I am convinced, on the 
whole, that our patent laws do more harm than good. At the same 
time, Isee certain hard cases that will arise from their entire aboli- 
tion, without any means being provided for rewarding inventors 
who may really have deserved well of the country. if compelled 
to say ‘ aye,” or ‘‘no” on the motion, I, for one, say I would give 
my vote in favour of it; but it is a matter of great deli , and one 
that requires very careful handling. I am quite content to leave 
it in the hands of the Government; but I think itjwill be well worth 
their consideration whether they cannot institute an inquiry on 
entirely different grounds from those on which the inquiry of the 
commission was conducted, starting on the ground that the aboli- 
tion of the patent law is desirable, considering the best manner in 
which that abolition could take place, and substituting some mode 
of meeting those cases in which feveaiues, in the absence of patent 
laws, would be likely to miss their proper reward. 

Mr, J. Howard thought that the hon. gentleman who brought 
forward this motion was singularly fortunate in having so able a 
s:conder in the person of the hon. and learned member for Rich- 
mond, It appeared, however, to him (Mr. J. Howard) that the 
main arguments adduced did not reach the principle of the patent 
law, but applied only to the existing laws and their administration. 
If they only condescended to borrow something from America he 
thought that many of the Xe gee to those laws would fall to 
the ground. Patentees a right to complain of the sham 
examination which now took place on the application for a patent, 
It was said that the law officers of the Crown could not properly 
conduct the inquiry, but it should be that £16,000 a 
year was paid to them for that duty under the Act of 1852, the 
provisions of which had never been carried out. The difficulty of 
trying patent cases arose from not having specifications drawn in 
such a way as to point out what was new and what was old in an 
invention. ‘A specification ought to be confined entirely to what 
was new. He was free to admit that the patent system operated 
as a restraint on trade, but that might be met by compelling 

tentees to grant licences on fair and reasonable terms, to be 

etermined by an independent party. In his opinion inventions 
would not reach Se ee without a patent 
law. The arguments of hon. who introduced this 
subject pointed not so much to an abolition of the patent law as to 
its amendment, It was well known that England had formidable 
competitors in France, Germany, Belgium, and America, and, so 
far from withdrawing any of that stimulus to invention which the 
principle of the law gave, and which placed her in the van, they 





for King’s Lynn, he maintained, although a subtle 
attempt had been made to draw a distinction between them, 
that both had a common origin. They were both the product of a 
man’s brain; and one had equally as much right to the protection 
of the State as the other. He was surprised at the noble lord’s 
argument that there was a great distinction between the produc- 
tion of a book and a machine, because no two men wrote the same 
book at the same time, but he (Mr. Howard) had frequently seen 
two authors convey the same ideas, though not, perhaps, in 
exactly the same language. Two men might invent simultaneously 
the same kind of machine, but they never treated ‘the details in 
exactly the same He idered the argument of the 
hon. and learned member for Richmond untenable with reference 
to authorship and inventions. It was true that the laws of 
nature were the common right of mankind, but as the inventors 
made use of the laws of nature as the author did the common laws 
of mankind, the cases were clearly analogous. The hon. member 
who introduced the motion had said he would not oppose compen- 
sation being given tv inventors of meritorious inventions, but who 
was to be the judge of their merits and money value? Hitherto 
it had been left to be decided by a discerning and purchasing 
public, and he hoped it would long continue. He objected to 
going, hat in hand, to the Chancellor of the Exchequer to ask him 
to recognise his claim to an invention, or to call in the assistance 
of any powerful and influential friend to do so; and inventors, he 
thought, had had sufficient experience to caution them against 
relying on State support and State officials, but that they would 
prefer to continue their claims for compensation to a discerning 
public. That the patent laws had been allowed to remain so 
many years unreformed was a scandal to former Parliaments, and, 
notwithstanding the inquiries that had been made into the subjec 
little or nothing had been done in the way of reform. He hope 
that when this subject was taken in hand by the law officers of the 
Crown, as he had reason to believe it would benext session, that they 
would be able to dosomething better than abolish the patent laws. 
Mr. Mundella said he considered the patent laws were a great 
benefit to the working man. During the twenty-five years that he 
had been an employer he had been connected with upwards of 
twenty patents, and in every one of them he had a working man as 
his partner. In fact, there was not one in a hundred in his neigh- 
bourhood the invention of an employer. During the last year he 
had taken out a patent, in conjunction with a working man, that 
had yielded the latter £2000 as’ his share of the profits. About 
fourteen years ago he went into a garret, and found a poor working 
man who had been engaged nearly seven years in bringing out an 
invention of a circular revolving machine. It was fixed to the 
bottom of the only chair the poor man had, and on his fr mponr 
he should have his share of the invention he was allowed to see it, 
and now that man was in a position of comfort and independence, 
The working men were interested in the patent laws more than any 
other class in the country, and if they abolished those laws, the 
working man, finding no protection for his ingenuity in this country, 
would take his invention to other countries. He did not say 
whether the patent laws were right or not, but he could not see 
such a distinction between the brains of a poor inventor and those 
of an author or artist, except that they were pail for before they 
were given to the public. The hon. and learned gentleman and 
the profession to which he belonged had the advantage in that 
respect, or otherwise they would want a patent law for their speeches. 
They should bear in mind that every civilised country except one 
had a patent law, and if a poor man could not get a patent at home 
he would take his invention where he could get one and get well 
paid for it. The patent laws had been useful in stimulating in- 
vention, and Nottingham was an instance of that, and what had 
been achieved in inventions by working men. It possessed machi- 
nery unparalleled in the world that had been produced by working 
men. It was a great mistake to suppose that the patent laws were 
a monopoly that inflicted great loss and hip on the country. 
It was a mistake for a man to attempt to keep an invention to 
himself. His gee! was to get it known and brought into work by. 
the payment of a small royalty, by which means the public got the 
benefit of the invention. He was now the joint pep rae of a 
patent that would reduce by one-half the price of an important 
article of clothing. Nine-tenths of that reduction would go to 
the public, and the remaining tenth would be divided between the 
proprietors in the shape of royalties or licences. The patent laws 
required reform, and he much approved of the American system, 
which required the deposit of a working model, and upon the re- 
rt of a commission of working men that it was a good and novel 
ocstion, a patent was granted. Inthe year it was stated 2300 
patents were taken out in this country, about 11,000 were taken 
out in America, He hoped that before bw agg meee. 
d e interests o! 





could increase that stimulus anc adopt 


rate @ measure as that advocated by the hon. member for 
i 

Mr. Samuda said there was one t of view of the subject 
before the House which had hardly touched in the course of 
the debate, but which he — ought to exercise t influence 
in determining the course in which legislation mons ps move. He 
had not heard it stated that the patentees themselves were gainers 
by the patent laws. And this alone should cause the House to 
hesitate till they had ascertained what had been the result of those 
laws on the prospects and prosperity of the inventors. He had 
heard it argued that patentees were sufferers, If it could be 
demonstrated and acknowledged that the patentees themselves 
were losers by the institution, and that the public were not gainers, 
they would have gone a long way in the direction of the motion. 
Another point opment to him to be of very great importance, and 
that was this: Supposing it should turn out, as he believed it 
would, that the inventors had not prosperous under the 
patent laws, and that the country had been damnified by patents, 
it became a very serious question whether this failure ought not to 
be attributed, in a great measure, to the circumstances surround- 
ing the administration of the patent laws, which he fancied were 
at the root of the mischief, and which, if removed, might change 
the complexion of the whole question. ere was'no greater 
amount of nuisance and interruption to the ordinary course of 
business which manufacturers had to suffer from than they suffered 
from coming into constant contact with fresh patents. Patents 
were often taken out, not with a view to the manufacture of the 
articles patented, but in order to prevent a similar action on the 

art of others, and money was often paid to buy them off the road. 

n his view the invention of a machine and of a book were similar. 
He also suggested that the Government should examine how far 
the existing law might be remedied. 

The Attorney General said the House was much indebted to his 
hon, friend for bringing forward this discussion, and they had 
heard the able speeches which had been addressed to the House 
from both sides ; but, when he reminded hon. members that this 
was the first debate that he was aware of in which the principle of 
the omg law had been discussed, he thought he had said enough 
to show that the House should not be premature in abolishing or 
altering the law. In fact, he doubted whether the hon. and learned 
member for Richmond yet felt hi in a position to abolish the 
patent law. The hon. member for Leith had talked of State re- 
muneration to meritorious inventors, but it was impossible for the 
State to value an invention at its first exhibition. e value could 
only be ascertained by experience. The — of the patent law 
commission said that no rule could be down for estimating 
the value of a patent. pall pe of the scheme must therefore 
be struck out. He conc with the noble lord that it would 
be extremely difficult—he thought it would be very invidious— 
for the State, or any public functionary, to make a selection of 
= gee and say, ‘These are F «mating and these are rejected. , 

e could not discover any difference between —- and 
patents, Putting the question on the broad ground that the object 
of the patent laws was to encourage, although by very uncertain 
reward, the production of inventions, he would ask the law 
had this effect ? He could not help thinking thatthe defect had 
been to create and encou too much—so much so that they had 
produced a a crop of inventions running the same route and 
treading on each other’s heels. Was it not a fact that the nation 
had held’ before workmen a reward for their inventions? He 
thought they ought seriously to consider what they would have if 
they took away the stimulus to invention. He thought it would 
be dangerous to make the attempt, and that the proposition should 
not be brought forward without full inquiry. He admitted that 
there were great evils in the working of the present system. The 
conclusion to which he had arrived was in opposition to that of the 
noble lord and the hon. and learned member for Richmond. On the 
whole, he thought the patent laws did more good than harm, 
But could they be amended? He did not see why not. Atall 
events, he thought an effort should be made in the way of amend- 
ment before they listened to a proposition to abolish them. 
A multitude of patents was an evil, and a very serious evil toc. 
His learned colleague and himself had taken upon themselves to 
stop many patents of a frivolous character, and he would be very 
glad if their powers of rejection were increased. He thought also 
that serious complaints, and complaints well founded, had been 
made of the serious expenses attendant on patent litigation. It 
might be that the largeness of the expense was inherent in the 
subject matter of patents; but he thought the tribunal might be 
modified and improved. The subject was one worthy of the best 
consideration of the Government and the House. It was one very 
proper to be inquired into; and he did not see why in the next 
session of Parliament a committee might not be appointed to 
inquire into the whole question. He believed that the labouring 
classes, who had been described as most interested in the subject, 
and who he believed supplied the greater part of the inventions, 
were opposed to the abolition of the patent law. He had recently 
received a deputation on the subject, and the men were unanimous 
in deprecating the motion now before the House. And, although 
they admitted that the laws required modification, so far from 
desiring the patent laws to be abolished, they appeared to think 
that facilities for obtaining patents should be increased. He hoped 
that his hon. friend would not press his motion. 

Mr. Denman could not help thinking that the motion was pre- 
mature. But he confessed that he was a little disappointed in not 
hearing from the Attorney-General that the intention of the 
Government in respect of the question was to bring in a bill. The 
patent laws required very considerable alteration and very grave 
consideration. The subject had been inquired into by the com- 








sweep away the patent laws they would 0 
the working men, who were mainly the principal inventors in this 
country, and rather get rid of the dog-in-the-manger system that 
had been spoken of—that of buying up patents for the purpose of 
preventing something better from being developed. 

Mr. Stapleton said he was much pleased to hear the able remarks 
of the hon. members for Bedford and Sheffield in favour of patent 
laws. The proposition of the hon. member for Leith was some- 
thing like killing at once the bird that laid the golden eggs. He 
appeared anxious to get rid of patents, but without giving inven- 
tors any encouragement. He had no wish to put inventions and 
discoveries higher than they had been put by the hon. and learned 
member for Richmond, viz., that no man could have an absolute 
right in his ideas and inventions longer than he kept them secret; 
but he met that by saying that every labourer was worthy. of his 
hire, and if that was not given to a man they must not expect to 
get his work. There were three classes of inventors—the master 
manufacturer, the labourer, and the man of science, who made 
inventions a pursuit. The master manufacturer could repay himself 
at the expense of the community by keeping his patent a secret, and 

reventing others from using it. T’ rer, without the patent 
was actually without reward for the time and labour he had 
bestowed; but, with regard to the man of science, he could turn 
his attention to something else. The proposal to abolish the 
patent laws was a weak proposal, and it aj to him what they 
should do would be to amend them. No doubt, as the noble lord 
the member for King’s Lynn had said, the question was surrounded 
with difficulties, but the noble lord had not shown that they were 
insurmountable, and he (Mr, Stapleton) thought the American pla 
was one deserving of consideration. He was also of opinion that 
the time for disputing the patent should be limited, and that the 
time allowed for the use of the patent was too long. A patent 
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should be when it was found it would be conducing to 
the publio interest thet it should be redeemed, and that should be 
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sonly. That commission had not entered into the whole 
question, still they came deliberately to the conclusion that they 
could only report on the basis of a patent law resembling that now 
existing, and they only reported in favour of certain alterations, 
The principal witnesses examined by the commissioners con- 
sisted of patent agents, officials, persons thoroughly acquainted 
with the administration of the law, and great patentees, 
almost excluding the el t which had played a considerable 
part in this night’s discussion—he meant the interests of the 
working men, the inventors. Very often the gentleman who ob- 
tained the benefit of the patent law was the mere capitalist. His 
hon. and friend, the member for Richmond, cited one or 
two cases of which he (Mr. Denman) some knowledge from 
being concerned as counsel in the cases. The hon. member for 
Bedford took a different view of these cases, and quoted some of 
them as if they negatived the argument of the hon. and learned 
member for Richmond. He quoted especially one,.the corn-grind- 
ing case, which cost some £100,000 ; and he seemed to think that 
the hon. and learned member for Richmond had made a mistake 
in citing that case, for be said that Mr. Bovill had a good patent. 
Mr. Bovill, in fact, had the clearness to see the value of the inven- 
tion. He admitted twenty years ago that the idea was not his 
own; but that he ado: t after having seen its operation abroad. 
He thought that the House ought to receive from the Government 
a more explicit declaration of what in their opinion ought to be 
done, and of the manner and time when it should be carried out. 
The resolution was then withdrawn. 
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PATENT WHEEL MOULDING MACHINE. 
CONSTRUCTED BY MR. G. L. SCOTT, ENGINEER, ST. MARY'S GATE, MANCHESTER. 
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THE improved apparatus for moulding toothed wheels, illus- 
trated in the annexed engraving, has been designed to supply the 
means of obtaining strictly accurate i by machine mould- 
ing at a small cost for the machine employed, and with the con- 
venience of being readily and quickly applied at any part of the 
foundry. The accuracy and perfection of toothed wheels are of 
great practical importance in all kinds of gearing, and it is re- 
— for the transmission of power by them that the teeth of 

e wheels should be uniform and continuous, and that their action 
should correspond with the uniform fri contact of two plain 
circles, rolling upon one another. To maintain this uniform and 
continuous action with toothed wheels, the form, size, and spacing 
of every tooth throughout the circumference of the wheel are re- 
quired to be exactly an ectly uniform through- 
=, aso that the teeth be placed in a perfect circle round the 
wheel, 

Thedrawings and description of the machine will make the process 
of moulding wheels by it clear—Fig. 1, side elevation of hine ; 
Fig. 2, plan; Fig. 3, section of foundry floor, and process of 
moulding a bevel wheel ; Fig. 4, section of foundry floor, and pro- 
cess of moulding a spur wheel; Fig. 5, plan of Fig. 4; Pig 6, 
ee Ag segment attached to machine; Fig. 7, pedestal of 
machine. 

By referring to Figs, 3 and 7 it will be seen that a pedestal A 
supports a spindle B, which has a collar bearing on the pedestal, 
and so fitted that it cannot turn in it. In Fig. 1 it will be seen 
that a second spindle, OC, is bored to fit on B, and is also turned to 
pass through the rest of the machine, two set screws placed in spindle 
© firmly secures it to spindle B, loose collars, of 2in., 4in., and 6in. 
in breadth, are bored to fit the spindle B, and are used to elevate 
the machine according to the breadth of wheel required to be made ; 
as previously stated, the spindle C a through the head or centre 
D, Figs. 1 and 2, in which slides the radial arms E and E*, Fig. 2 
bolted together by a loose piece at the end and at the front by 
another, F, which also acts as a bed for the triangular sliding 


ram, 
G, Fig. 1, Two T slots, one in each arm, Fig 2, are for the purpose 
the 


of securing them by T bolts to the head D when at any 

radius. This form of construction allows the head D wi 

arms E and E*, forming a mechanical trammel, to revolve on the 
central axis, C. 

On the spindle O, Fig. 2, is keyed the worm-wheel H, connected 
to this trammel by the dividing arrangements, consisting of the 
worm a, Fig. 2, on the shaft of which is keyed the chan; 
gearing into the intermediate }, the latter gearing in 5’, 
change-wheel b*is keyed on the handle shaft d, carried by two kets 
oa the arm E*, Fig. 2; the handle shaft d is provided with a loose 
collar for a bearing, and also that the shaft may be withdrawn to 
alter the change wheels when required. The swing frame c carries 
one or two intermediates, as necessary; on the shaft d, Fig. 2, is 
fastened a spring handle ¢, which fits a slot recessed in the disc f, 
divided to guide the workman in the number of turns to be le 
by the shaft; on the arm E, Fig. 2, are brackets for carrying the 
‘screw I, which, through the nut bolted to the head D, and 
the means of the hand-wheel g, move the arm in or out to suit 
yo mg diameters. On the slide bed, F, Figs. 1 and 2, fits the 
sliding ram G, which is also supported by the slide cover L, in 
which is a hand screw R acting as a retainer and holding the ram 
at any required position; the bottom of the ram is bored to receive 

——— or bracket M, secured also by steady pins, and to 
which is attached the segmental pattern V, consisting of two teeth 
of the wheel required, allowing one space to mould 
arrangement for raising and the 
Fig. 2, where is the hand-wheel N, having on its shaft a worm 
gearing into the worm-wheel 0, on the shaft of which is the 
pulley P, —— chains—see 1—one fastened to the 
the other to the bottom, the chain two | 





Fig. 

being kept tight 
nuts. A brass collar Q fits the ram G, Figs. 1 and 2, and when 
adjusted by a set screw indicates to the moulder, when the seg- 
ment V is lowered to its correct de 
into the top of spindle O, is for hoisting the 

Having now described the machine in i 
moylding a wheel by it will now be 

First, the pattern agebe | pea LE for the arms of 
the wheel ; , , two boards for strickling the form of 
the face and back of the wheel in the sand; thirdly, a segmental 


pattern of the teeth. 
The two boards. required should represent the exact shape of the 
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face and back of the wheel over all. Thus, by Fig. 3 showing the 
boards used for a bevel wheel, and also by reference to Figs. 4 and 5 
of a spur wheel, it will be seen that board J, called the top 
board, has on its lower edge the form of the back; and the board 
m, called the bottom board, has on its upper edge also the profile 
of the back fitting accurately the outline of board, /, and has also 
on its lower edge the prefile of the face of the wheel. The seg- 
mental pattern consists of two teeth of the wheel required, allow- 
ing one space to mould with, as seen in Fig. 2. 

Having decided upon the most suitable place in the foundry to 
work the machine, a hole will be dug in the floor of sufficient 
depth to allow the top of the pedestal, A, to be from the surface 





of the floor, a distance equal to the greatest breadth of wheel that 
the machine will mould. It is well also to secure the pedestal in | 
the ground by attaching to it a plate, as seen in Fig. 3, which pre- | 
sents a good area upon which the sand may be rammed, and so | 
making a firm and steady centre; then when the spindle, }, is put | 
into the pedestal and the rest of the apparatus on B, the machine | 
will be complete, as seen in Fig. 2. i 
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But it is necessary for the present to have only the spindle B in 
the pedestal, as in Fig. 3, the rest of the apparatus aang P 
aside for the present. The first thing the moulder has to do being 
to prepare the bed of the wheel and to ram the box or other 

ent used to cover the wheel. To do this he fixes on the 
8 B the correct level of the bed or face of the wheel, 
measuring from the floor level, a distance equal to the breadth of 
wheel required, at which point, if needed, he places either of the 
loose collars as in Fig. 3; where the collar x marks the level by its 
top edge, he also puts on spindle Ba second collar y, Fig. 3 
and 4, the top edge of wi marks the top or back of wheel ; 
the collar y is secured to the spindle by set screws, This 
being done, the top part will be first, and to do 
this sand is hea to the level of the top of collar y, as 

3 and 4; the iron trammel S, with the top 
attached, is placed on the spindle B, bearing on collar y, 
, being moved round, will strike the impression of the top or 
back of the wheel, and also _— the joint between the two 

e \. 


age the projecting edge o board 
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> it is sprinkled with 
parting an ordinary top or sufficient covering 
over it. Sand is then rammed in, and the ition of the 

staked. It is then lifted away, with it the form of 


back of the wh being turn Qton it can be finished | will elao be withdrawn, leaving the bed with ¢ 
~ men om has on its | clear to receive the cores for the arms and boss. 


by means of the second trammel T and board m, which 
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top edge the profile of the back for this purpose. A loose centre 
for the trammel is provided for use in the top part. 

The wopat being thus produced the sand is cleared away to 
the level of the collar z, being the level of the bed or face of wheel, 
the collar y and trammel s will be removed and the trammel T 
with the bottom board m attached, placed on the spindle B, bearing 
on the collar z, r - 3 and 4, and being moved round, the 
of the face and the angle of the teeth will be obtained. 
moulder, by the ordinary process of strickling, will finish the 
making it ready to receive the teeth and cores for the arms an 
bars, which done, and the trammel T removed, the rest of the 
machine will be p on spindle B, as seen in Fig. 1, care being 
had that the set screws in the spindle be firmly secured, thus main- 
taining the separate spindle as a continuous axis through the 
machine. 

The segment V must be fitted perfectly square and central in 
the angle; bracket M being attached with screws the radius of the 
required wheel must also be set by means of the screws I, Fig. 2, 
measuring from the top of the tooth to the centre of the machine; 
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bea, = tting sand into 
as is us san 

onan F.™ He will thus —_ 
one which being done, he wil w the segment from the 
ed until clear of it by the raising arrangement described; he 
will then move the segment the exact distance required to form 
another by the dividing arrangement of the handle shaft, 
change wheels, worm F. K wheels, ,? already aes 5 the 
trammel catrying the dividing gear causing the segmen revolve 
on ae contol axis the exact distance of the circumference re- 


The moulder will then lower the ent again and as be- 
fore until the requisite number of teeth are com which 
i sccomplisbed, the crews in the spindle ae , and the 
crane by the eye-bolt W will lift the we octh patecly 
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The hole in the pedestal is fitted with a cover to keep out the 
sand when the spindle is withdrawn; sand is then filled in on the 
cover acting as a prot to the pedestal, The core for the boss 
js adjusted, as usual, from the circumference, and the cores for the 
urms set to their places by wood gauges showing the thickness of 
the arms and rim. These being completed the top box is brought 
and adjusted by the stakes to its exact place, the runner is made, 
Se he weighted, and the mould is tien ready to receive the 
me 

The result of this mode of be a wheel of excellent 
construction, as the trammeél ‘a the central axis compels 
a true circumference; thé dividing arrangement, the correct 
relative position of the teeth, the raising motion, a slow, steady 
withdrawal that Héaves the tooth perfectly finished, and the seg- 
ment having one space, ces each as a duplicate of the 
others. The machines are made to-mould wheels—spur, bevel, or 
mortice—to any diameter. We have stated already that a model 
was exhibited at the conversazione at the Institution of Civil 
Engineers. The machine appears to supply a great want, and we 
cordially recommend it to the attention of engi and found 








BATH AND WEST OF ENGLAND SOCIF PY. 
(From ottr oon CofPespondent.) 

_ Story ! Lord bless you, sir, I’ve hone to tell.” So said Cath 
ning’s knife-grinder ; and though this needy gentleman crops up in 
our literature as frequently as Macaulay’s New Zealander, he hus 
the advantage over the classic Maori in the fact. that he is a repre- 
sentative man. Who can pay his bills if he ig without money? 
who can satisfy his hunger if he have no fqod? and who can tell a 
story if he have no other materials than those of an oft-told tale? 
The ehildren of Israel thought their lot hata im being required to 
make the requisite ¢ale of bricks without straw. Had they lived 
in thea high-pressure tiie ¢ éy Would have discovered there were 
harder tasks than theirs, and tagkinasters more inflexible than 
Pharoah’s outdoor foremen. But “ tieeds thast when the”—we beg 
poten Editor drives and the public demand ; afd if the fol- 

owing notice possess but little novelty, there is this consolation, 
“‘there is iothing new under thé sun,” and the writet’s modesty 
forbids him seeking that distinetiofi denied to others, 

The Bath and West of Englatd Society has held this yeara very 
successful meeting at Southampton, and, as in 1866 and 1867, it 
met at Salisbury, we can only account for the so soon selecting a 
town-in such close proximity by the fact that the ancient society 
has recently united with the Southern Counties Association, and 
the choice has evidently been made out of compliment to the mem- 
bers of the younger body. It may be a question whether meeting 
in the same district on three occasions, the first two successively, 
and then with only a year’s interval, holding a show but a few 
miles distant, will prove beneficial to the trading exhibitors; apart 
from this, a better selection could not have been made. South- 
ampton boasts of as much intelligence and liberality amongst its 
public men as any town in the kingdom, and with the scientific 
attainments of its ex-mayor, J. R. Stebbing, Esq., F.G.S., and 
the well-known hospitality of the present mayor, F. Perkins, Esq., 
the reception given to the Society could not fail to be such as to 
ensure success. Our task, however, being less general than that of 
the gentlemen of the daily or local press, who delight in records of 
corporate gatherings, addresses and replies, annual banquets 
and subsidiary luncheons, we will confine ourselves to the ma- 
chinery department, and jot down such notes as we think will 
interest our readers. 

The increased and yearly increasing number of exhibits shows 
that agricultural implement makers are becoming more than ever 
alive to the importance of keeping their manufactures constant y 
befure that section of the public to whom they appeal. Agricul- 
turists are not now the ‘‘ home-keeping youths” they u-d to be, 
find though the other day we met a Dorsetshire farmer who had 
never yet ridden on the railway, such instances are but few and 
far between, and a trip to the Royal 6r Bath and West of England 
Show is now as much an annual event as harvest home or sheep 
shehring. 

In the ey instance several firms make their first appearance, 
some of them from adjoining counties, determined to show their 
neighbours that mechanical skill is not confined to the large and 
well-known firms of Lincoln or Bedford ; and though they pre- 
sented for criticism little or nothing new, the workmanship was, 
with but few exceptions, of a thoroughly satisfactory character. 
Of the machinery in motion Clayton and Shuttleworth stood at the 
head of the list, as they do at the head of the trade. They, in 
common with the other manufacturers, fit their engines with a 
simple reversing arrangement, an example which was first set, if 
we mistake not, at Salisbury in 1866, by a local firm, whose name 
we have not since met with. There were also specimens of Gray’s 
patent rolled steel beater plates for threshing machines. They are 
fast superseding—if, indeed, they have not already done so—the 
malleable iron beaters ; and while they last much longer, have the 
additional advantage of being available for the smith when the sur- 
face is worn, 

Ransoines, Siti, 4nd Head, Gatrett and Sons, Marshall, Sons, 
and Co., cum multie aliis, were all well represented, as were the 
Reading Iron Oompany ; but it struck us that their 8-horse 
power hori#ontal @ngine, though denominated “ black,” might 
without any Rice cost, have appéired to greater advantage and 
not have me 86 accurate a d ption. Barrows and Stewart 
made their first &ppearance since the alteration in the firm. There 
was no alteration, however, in the arrangement or workmanship 
of their portable engine, both of whieh we have before had occa- 
sion to notice favourably, and which we can now simply repeat. 
Tuxford and Sons still adhere to their steeple engine, and from 
this fact we may presume they find buyers. The rationale of such 
transactions we are at a loss to understand. 

For quantity William Tasker and Sons, Waterloo Ironworks, 
Andover, bore sige hong palm. This firm, though not well known 
outside their own circle, enjoy within it considerable and deserved 
seman indeed, they command the greater part of the trade in 

ants and Wilts. The goods of their manufacture range from 
tractiol engines to troughs, and ble engines to pulpers. They 
have oily recently entered as ee ee and though 

altera’ they have shown a 


they havi ted no ma! 
soapy greed of others, a course involving 
ve of more profit. 


readiness to ’d the 
less trouble afd prod! 

Another local Stephen Lewin, of Poole, had a dis- 
play which, though not so large as the preceding, was deserving 
of notice. The engines were strongly and well made, and the 
circular saw table, though considerably lower in price, was quite 
equal té similar tools advertised by professed saw mill engineers at 


much higher fi 3 

‘Otr old ‘friends Wesers. Brown and May, 6f Devizes, showed in 
their sual strength, as did Ruston, Proctor, and Company, of 
Yinedln, ahd E. R. and F. Miner, of Ipswich. 

Wallis = Steevens, of Basingstoke (we missed the genial counte- 
Hanve of Mr. Haslam, who, we understood, had seceded to the banks 
of the Thames at Henley), showed that a Havwipshire firm could 
‘ yar . their > chatloned a + tg ge ion Hay- 

, mpany ion by a large la: 
‘ inelu a@ selection of the patent ttversal visa 

vented by and Maxwell, of Cintinatti, and which 
fioticed ina it humbéer. Those in tion gave very 


th ‘but was nitty ey y Chae Powis 
A ‘the stand, where fheir exhibits 
a bér of observers, and may we hope, purchasers 







also. 
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a finiwh whiic sent from general country shops. 
‘aré ‘fixed ‘to the aft ends of the boilers, which ate of 
steel and multitutjilar, nd pipes being exposed. The prices 


low, and with sufficient publicity Messrs. Plenty and Son may do 
a sufficient business in them. We fear, however, their inland 
position is somewhat against an extended trade. Leaving the long 
array of gngines in motion, the implement sheds next claim utten- 
tion, and here Mesérs. Tasker occupy much space, indeed more 
than any other firm. Messrs. Howard, in addition to their ordi- 
nary agricultural specialities, had one of their new patent 
safety steam boilers and superheaters, a branch of engi- 
neering with which they are almost as popularly iden- 
tified. In passing, we cannot refrain from congratulating the 
im % makers on having such a leading man amongst them as 


‘| Mt. Jaties Howard in the House of Commons. His speech, the 


? hight, on the patent laws has raised him to a position among 
patliatientaty debates which but few men reach in so short a time, 
and both hy manner and matter was well received on all sides, 
Another M P., Mr. Bentall, of Maldon, put in an appearance, and 
as chaff-éutting machinery is his forte, and he has the benefit of 
many yéars” , we may presumehe will prove no unworth 
successor 6 Mr. Bernal Osborne. A Conservative friend sugges 
to us the story of the fly in amber, but we made due allowance for 
thig instiuation; for like Iago, he was nothing if not critical; 
and had he not been a defeated candidate? Woods, 
Cocksedge, and Warner (pleased to meet you in such good 
company, Mr. Warner—we hopef you} will be as posperous in your 
new venture ad have beén other members of your family), though 
far away from home, maintained theit honours. Their combined 
Vertical engines appear very strong, and the prices being low, they 
should command ready sales. The saw-bench at £11, though a 
somewhat rough tool, as the price would suggest, will, ander many 
circumstances, sérvé as well as more expensive and highly finished 
machines. The Messrs. Barnard, of Norwich, showed a patent 
noiseless lawn mower to eut Gin., at the almost incomprehensible 
price of £2 2s. This has no gear wheels or chains, the transmis- 
sién of power being by mieans of an intermediate wheel with an 
india-rubber tire working loosely, with a plain-faced driving wheel 
and pinion on either side. W. R. Nicholson, of Newark, who en- 
deavours to meet the requirements of the public, whether a steam 
engine is wanted or a tin shovel, a Cornish boiler or a wine bin, has 
recently—recoghising the demand for small engines—introduced 
an arrangement of engine and boiler of from one to three-horse 
power, which should, we think, put other makers on their mettle. 
The engines, though on the same foundation plates as the boilers 
are entirely independent of them—the necessary pipe connections, 
of course, excepted ; thé strain on the hoiler plates is thus ob- 
viated—important at time, but particularly in boilers of small 
dimensions where thin plates are used. 

That old and well-known exhibitor, Mr. J. L. Hancock, formerly 
of Dudley, but now of ingham, whose butter machines have 
long been used by dairy farmers, displayed his versatility by ex- 
hibiting his new anatomigal spring bed, and had one fitted on a 
handsome bedstead for petal trial by those who had the temerity 
to encounter the jokes of the bystanders. Being made entirely of 
steel, the laths act as s 3, and as each lath is independent, 
greater easiness is impa' than in the ordinary forms. Mr. 
Hancock’s new haymaker was delayed in transit, and therefore did 
not receive the attention it merited. His patent shears are a 
modification of the ordinary clippers. They are notched on the 
under surface, which thus acts as a comb, and prevents the possi- 
bility of wounding the animal, 

Mr. Robinson, of Bridgewater, exhibited two of his patent cask 
cleaning machines. The cask is held in a frame, revolvés in an 
outer circle as motion is imparted, and by this means the cleansing 
material acts directly on every part of the inside of the cask. The 
whole is mounted on a stand, and may be driven either by hand or 
steam. The arrangement is as simple as can well be conceived— 
there are no cog-wheels to break, and will take in any size cask. 

Of cooking apparati there was no end; and the Southampton 
coachbuilders—and their name is legion—showed what they could do 
in the matter of vehicles, from the humblest dog-carts to carriages 
fit for a prince or aclerk in the Great Central Gas Company. 

Our readers will have been prepared, from our opening remarks, 
for the absence of novelty, which our foregoing observations be- 
token. We do not, however, think it it is to be wondered at. In 
these strictly commercial times engineers prefer making goods they 
know will sell rather than indulge in expectations of a mechanical 
Utopia which they may never gee realised, or in the profits of which 
they may never share. And like the children of darkness, they 
are wise in their generation. 
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LOCAL MANAGEMENT OF TOWNS ON THE 
SUSSEX COAST. 
(From our Correspondent.) 

THE two questions which engage the public attention in Sussex 
are drainage and sea defences, 

At Hastings extensions of the drainage system are contemplated 
in the Silver Hill district, The drainage of this town is excellent, 
the outfall being situate far away to the East, and the sewers 
flushed by the flood-tide. The drainage was designed by Mr. 
Bazalgette, so was that of St. Leonard’s. In this district the out- 
fall is at the west end, and the sewers are flushed by the ebb tide. 
Your correspondent is not aware that the sewage is utilised practi- 
cally in either place. 

At Eastbourne the gales of last winter have done some damage 
to the foundations of a Martello tower, which is being repaired by 
the War Department from designs and specifications by Jr. 
Coode, C.E. The mischief is not very alarming. 

At Seaford and Newhaven the same gales of last winter have 
caused much injury to the s@a defences. The bank between Seaford 
and Newhaven has been weakened to such an extent (though made 
of good clay, and protected by fagot breastwork and groynes) that 
the proprietors of the adjacent land have resolved to spend no more 
money on these works; they have erected a bank at some distance 
inside, and abandon the foreshore, The casemated battery at New- 
haven is very near the edge of the cliff, the foot of which is only 
protected by the shingle secumulated during south-west gales. 
Unfortunately speculators are constantly removing that shingle, in 
defiance of laws and prohibitory notices, 

At Brighton the state of the drainage having been inquired into, 
owing to some rather severe criticisms in the Lancet, the borough 
surveyor, P, Lockwood, C.E., has pre plans and specifications 
for the extension of the western outfall sewer, which is discharged, 
as every one knows, close to the baths. According to Mr. Lock- 
wood’s plan, the extension is to consist of a cast-iron pipe carried 
out to a distance of 2000ft. from the beach, the extremity being 
about 14ft. below low water of spring tides. This pipe is to 

secured formed of a pair of wooden piles, with a cast- 
iron collar fastened between them and over the pipe. Whis work 
will be rather difficult if the weather should be variable, as the 
contractor will have no harbour for his plant except at Shoreham. 
The contract is let to Mr. J. Phillips for £6490. ‘he residents of 
the town do not appear to be satisfied with this project. An in- 
fluential meeting was held a fortnight ago, at the Grand Hotel, at 
which it was resolved that a committee should be appointed to 
inquire into the expediency of carrying the sewage to the east end 
of the town, and to promote a thorough reform of the drainage 
arrangements in the borough. The utilisation of the sewage 
appears to be a secondary consitteration at Brighton. Mr. 
Rawlinson proposed long ago to apply it to land lying near the sea 
at the west end, where it could be brought by gravitation; but the 
inhabitants of the fashionable watering-place are afraid of having a 
nuisance near the western extremity of the town where property is 
most valuable. It Would be more difficult to utilise the sewage on 





the other side, the being hilly and rugged. Your correspon- 
dent ex: that if the Brighton sewage is not utilised on the flat 
lands 1; to the west, near Shoreham, they will be availed of for 
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There are some remarkable groynes at Brighton, two of which 
were completed during the gales of the last winter, opposite 
Perceval-terrace and Royal-crescent. One of these new groynes, 
opposite Brill’s Baths, is a substantial mass of concrete or, more 
properly speaking, beton faced with rubble on both sides. There are 
several new timber groynes, formed of rows of piles (beech or oak), 
driven at intervals of about 5ft., tied together with strong wales, 
and faced with 2}in. or 3in. boards. The wales are curved so as to 
be nearly parallel to the surface of the beach; they are fastened by 
iron fish-plates, Land ties, consisting of whole trees from 40ft. to 
70ft. cube are fixed at convenient intervals, the stem protruding 
through the planks and the branches being buried in the beach. 
The two groynes constructed last (Perceval-terrace and Royal- 
crescent) are con in the same manner, only the piles were 
driven into a trench excavated in the chalk, which was afterwards 
filled with a beton footing. This work can scarcely be 
expected to be durable. Storms will shake the piles and 
loosen the beton; when once it has begun to crack it is value- 
2. _ cost of these groynes has amounted to nearly £5 per foot 

orward, 

At Worthing the drainage problem is solved to the satisfaction of 
the residents and visitors, the outfall having been carried away to a 
mile east of the town, where it is discharged into thesea. The 
sewers are flushed by fresh water. No utilisation has been 
attempted yet in this ro The waterworks of Worthing are 
very complete and efficient; but the local board have made a sad 
mess of the sea defences, The road from Worthing to Lancing, 
which followed the edge of the shore for some distance, was 
battered and partly destroyed by the gales of December, January, 
and February last, ranging between 8.W. and 8.E. The sea has 
madea breach about half a mile long in this road, carrying away an 
inn and five coastguard cottages, and destroying about a dozen 
groynes. The local board have now applied to Parliament for 
powers to borrow money and repair the defences. This will be a 
very expensive undertaking, and will, if carried out and paid for, 
teach the local hoard and ratepayers a very useful lesson, namely, 
that ‘‘ a gtitch in time saves nine.” ‘The sea continues to en 
on the shore, and every spring-tide widens the breach; but no 
attempt # made to prevent further mischief, 

At Littlehampton new works are contemplated for the drainage 
and defences of the Duke of Norfolk’s Bas y; but several 
schemes having been presented, the local au’ ties are puzzled and 
have come to no decision yet. 

At Boguor the sea defences and drainage are both in a bad state, 
the beer y | having applied to the Home Office for money have 
received the Government a severe letter, in which they are 
reminded that they have borrowed too much already. The result 
of the sea def tition appears to have given little 
satisfaction, 


Chichester is one of the healthiest but dirtiest towns in England. 
A cattle market is held in the streets of this town, which renders 
them filthy and disgusting for two or three days afterwards. It 
had been pro long ago to erect a new market outside the town, 
but the shopkeepers, who earn a good deal of money on market 
days, are opposed to this scheme. The drainage of Chichester is 
not good, there being little or no fall, for the city stands on a dead 
level close to the surface of the sea. 

Altogether the Local Management Act appears to have worked 
very badly in Sussex. As to sea defences, they are, in your 
correspondent’s humble opinion, works of national interest. 

Worthing, June Ist, 1869. 
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WnRriGLEY’s Patent Furnace.—The following particulars of a 
recent experiment with Wrigley’s patent furnace, at Robinwood 
Mill, Todmorden, may interest our readers:—Self-feeding furnaces, 
for ten hours, 6900 gallons water at 56 deg.; for ten hours, 9800 lb. 
coal; hand firing under the same boiler, for ten hours, 4600 
gallons water at 57 deg.; for ten hours, 67201b. coal. The same 
boiler, stoker, &c., was used in both cases. 


SourH KENSINGTON MusEuM.—Visitors during the week ending 
May 29th, 1869 ; on Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., museum, 13,379; Meyrick and other galleries, 
2588; on Wednesday, Thursday, and Friday (admission 6d.), from 
10 a.m. till 6 p.m., museum, 2285; Meyrick and other galleries, 
179; total, 18,224. Average of corresponding week in former 
years, 13,871; total from the opening of the museum, 8,483,428, 

THe STEAMSHIP AUSTRIAN.—The steam ship Austrian, Captain 
Wylie, from Liverpool, April 29th, vid Derry, the 30th, arrived in 
port at 10 a.m. on Sunday, 9th instant, with 53 cabin, 835 steer- 
age passengers, and a general cargo for Quebec and Montreal. She 
has made the quickest passage vid Cape Race on record. The fol- 
lowing are the daily runs:— April 30, to Molville, 190; May 1, wind 
variable, 220; 2nd, wind veviable to east, 308; 3rd, easterly, 323; 
4th, wind E. and N.E., 325; Sth, wind E. and N.E., 304; 6th, wind 
N. to N.E., 305; 7th, wind northerly, 305; 8th, wind N. W., 300; 9th, 
distance to Quebec, 263.—Net passage from Derry, 8 days 15 hours. 
—Quebec Chronicle, 

A New FEaTHERING Screw INTRODUCED BY Messrs. Largp 
BrorHEers.—lt has long been thought that an efficient means of 
altering the pitch or feathering the blades of the screw, in a fore 
and aft direction, would be a great advantage for screw steamers, 
rendering them less dependent on their steam power, by making 
them faster and more handy under sail. A screw of the ordinary 
kind, whether fixed or revolving, is a heavy drag against speed and 
handiness of sailing ; and a lifting screw is a somewhat complicated 
and costly piece of mechanism. Mr, R. R. Bevis, managing en- 
gineer of the firm of Messrs. Laird Brothers, of Birkenhead, has 
pebemved an arrangement for effecting this object, which has just 

een put to a practical test in the Kathleen, a yacht constructed 
for the Marquis of Downshire by Messrs. Laird Brothers, and the 
results obtained on trial are so far very satisfactory. The Kathleen 
flies the burgee of the Royal Yacht Squadron, and is of the follow- 
ing dimensions :—Length between perpendiculars, 140ft. ; width, 
22ft. ; tonnage, 326 tons ; and is fitted with a pair of inverted cy- 
linder surface condensing engines of 60-horse power nominal, and 
has capacity for about seventy tons of coal in her bunkers. Draught 
of water, 11ft. abaft and 8ft. forward. She is rigged as a fore and 
aft schooner, with a good spread of canvas. The accommodation 
for the owners is arranged in a half-poop about 55ft. long, and there 
are also additional cabins forward, as well as state-rooms for the 
officers and a good forecastle for the crew. On the occasion of the 
trial she had # draught of water of 11ft. lin. aft and 8ft. lin. for- 
ward, with a displacement of 316 toms, and an areaof section of 148ft. 
The speed obtained as the mean of runs at the measured mile was 
11'z7 knots, with an indicated power of 393-horse power, the 
number of revolutions being 12) per minute. Before making the 
trial at the measured mile the yacht was taken down as far as the 
Beil Buoy, where sail was set, the steam shut off, and a short trial 
made under sail alone, with the blades of the screw feathered into 
a fore and aft line, the operation of feathering the blades occupy- 
ing only three or four minutes, and afterwards with the b fixed 
to a pitch of 10}ft. It was found that with the screw feathered 
the yacht not only had a speed of one and a-half to two knots more 
than with the screw fixed, but that she was more lively in coming 
round. It was thus clearly shown that the drag of the screw not 
only affected the speed through the water, but preyented the ship 


working as satisfactorily as she did when the biades of the screw 
were fea‘ fore and aft, and we look with interest for reports 
of further tri i ment is free from many of the ob- 
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admiral ‘or ships of war, or sailing ships 
power, where it is as im ¢ to haye a good result under sail 
alone as under steam, we fully expect that it will soon be ap- 
plied to veqsels of this class.—Standard. 
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BAILWAY MATTERS. 
A grocer in St. Louis, Missouri, has recieve an invoice of Ja) 


tea, vid the Union Pacific Railroad, only thirty days from Yoko- 


THE Court of Exchequer decided on Monday that railway cabs 
cannot be forced to take a fare except from the railway giving the 
privilege. 

THE Missouri Pacific Railroad Company have ordered forty-six 
new engines, 350 freight cars, and 1500 tons of new rails, pre ' 
tory to the change to the narrow gauge, which, it is contemp 
will be made in Jute. 

Last Friday the Bishop of Peterborough consecrated the church, 
which has been built for the locomotive establishment of the Great 
Northern Railway Company at New England, about a mile north 
of the Peterborough station. 

VERMONT newspapers are discussing the necessity of having a 
bill passed by the State Legislature, compelling railroad companies 
to build their bridges high enough to clear the heads of brakesmen 
standing erect on the top of freight cars. Many lives have been 
lost by means of low bridges. 

A RATHER serious railway accident occurred near Carlisle on 
Saturday. Owing to the imperfect closing of the points, a train 
ran off the main line on to a siding which ended with an embank- 
ment, and over this the train dashed. Several of the passengers 
were seriously injured ; happily no lives were lost. 

THE shareholders of the Rhymney Company have given theit 
sanction to a bill now before Parliament for empowering the Lon- 
don and North-Western Railway Company to construct certain 
works in connection with the Rhymney Railway. The cost of the 
works will be borne equally hy the two companies, and when com- 
pleted will prove mutually advantageous to both companies. 

On Monday Thomas Ince, 30 years of age, in the employ of Mr. 
Hill, butcher, Standishgate, Wigan, was killed at the goods’ station 
of the London and North-Western Railway at Wigan. He was 
riding on the front of a wagon, taking charge of some cattle arriv- 
ing from Liverpool, and it is supposed that when the train began 
to slacken speed he fell forward on the rails. The wagon wheels 
passed over his head. 

AN accident occurred on the Whitehaven, Cleator, and Egremont 
Railway, at Branthwaite Station, near the Marron Junction, on 
Saturday afternoon. A passenger train from Whitehaven ran off 
the main line down a siding and over an embankment. Some of 
the passengers were seriously injured; one had her leg broken, 
another her head seriously crushed; a man had both his legs 
oany crushed, and several other of the passengers were much 

urt. 

THE new loop line of the Lancashire and Yorkshire Company, 
two and a-half miles in length, just opened in the West Riding, 
will net only be of service to Bradford, and between Thornhill and 
Normanton, Wakefield and Dewsbury, but save twenty-five 
minutes in the journey. It will also render the London and North- 
Western Railway more useful to the public in that district. The 
trains from Bradford to Halifax have been increased from eighteen 
to twenty-seven, and those from Halifax to Bradford from eighteen 
to twenty-eight daily. 

A SPECIAL meeting of the Great Soutliern Company was held on 
Saturday. The chairman said the directors had decided that it 
would be for the interest of the undertaking that an extension of 
the time allowed by the Companies Act for the compulsory pur- 
chase of lands and completion of works should be obtained. They 
had, therefore, resolved to ask the sanction of the shareholders to 
an application being made by them to the Board of Trade for that 
purpose, He then moved a resolution approving the application, 
and this sanction was unanimously accorded. 

THE required repairs, renewals, and alterations of the permanent 
way and station of the Waterford and Central of Ireland line, 
to make the working safe and satisfactory, are being steadily pro- 
ceeded with, and the cost thereof is, for the most part, defrayed 
out of revenue. Two-thirds of the line have been fished and 
improved, so as to be in first-rate condition, and the remainder is 
expected to be finished within the current half-year; steps will 
then have to be taken to provide the necessary storage and siding 
accommodation at the stations, which the increasing traffic most 
imperatively demands. 

Tue Caledonian Company appear to theit Gothmittee of share- 
holders to have exhausted every effort to bring about a fair and 
amicable arrangement with the North British Company. The 
North British chairman has declined to meet the chairman of the 
Caledonian for discussion of the questions of difference, the 
general managers have not been permitted to meet to endeavour to 
arrange the proportions of traffic, though the Notth British have 
repeatedly been urged to allow them to do so, at the committee 
failed to induce the North British representatives to permit a 
verification by these gentlemen of their conflicting figures. 

THE new line of the Furness Railway Company to the Lakes 
having been inspeoted and approved by Colonel Hutchinson, the 
Government inspector, was opened on Tuesday. It is not only a 
more convenient bat a much more picturesque route than the pre- 
sent one by Kendal, Fine views are afforded not only over 
Morecambe Bay, but also along the beautiful Leven Valley, through 
which the line passes from Ulverstone, by Greenodd and Newby 
Bridge, to Windermere. The station at the Lake is situated at 
the point where the water begins to broaden; and p gers go 
direct from the train into the steam yachts which ply upon the 
Lake. A new steatm gondola has been built for use in connection 
with this route, which will be launched to-morrow. 

A commitTes of fifteen shareholders in the Grand Trunk of 
Canada Company have just is-ued a ciroular to the stock and bond 
holders, stating that at a meeting held in London on the 12th of 
May they had passed resolutions to the effect that, as the results 
of the management of the railway had hitherto been so unsatisfac- 
tory to the stock and bond holders, they had resolved themselves 
into a committee, the object of which would be to inaugurate an 
alteration in the management of the company, both in England 
and in Canada, and asking for the presence and support of the 
stock and bond holders at a meeting to be held at the London 
Tavern on Tuesday, the 8th of June, for the purpose of taking 
steps towards an immediate reform in the management. 

Mr. AnTHuR CADLICK Paty, of 7, Parliament-street, was sum- 
moned on Tuesday at the Hammersmith police-court for smoking 
in a carriage on the Metropolitan District Kailway between West- 
minster and High-street, Kensington, notwithstanding that he 
was five times told to desist. The defendant contended that he 
had a right to smoke on the Metropolitan District Line, the Act of 
Parliament compelling railway companies to provide smoking car- 
riages on all the lines, the Metropolitan alone excepted. The 
question then arose where the district line stopped and the Metro- 
politan proper began; but the matter was set at rest by the repre- 
sentative stating that the Board of Trade had granted a certificate 
enabling the company to make bye-laws prohibiting smoking on 
= — Railway. Mr. Ingliam fined the defendant 40s, and 

. Costs, 

A GREAT desire is expressed in Sweden for the extension of the 
Royal Swedish line, which the Chairman thinks will pay well and 
add to the company’s traffic, He is of opinion that the Govern- 
ment would eventually purchase their lines and extend them. The 
estimated value of the company’s line is about £300,000, including 
rolling stock, but that will only cover the bond debt and preference 
sltares. The Government lines have not cost more than about 
£7000 per mile, and the net traffic receipts on them does not pay 
more than 3 per cent. on their cost. A commission has been ap- 
pointed by the Government to investigate and report the cost 
of working the State lines, and one of the members of that com- 
mission is the company’s manager in Sweden. ‘They consider him 

highly qualified that it is hoped the Government will not induce 

ve the service of the company. 











NOTES AND MEMORANDA. ; 
= Castoo bean is being much cultivated in Texas for 
its oil. 

AvstRIA has 3,000,000 acres of forests, produced by planting. 
Their value is estimated at several hundred millions of florins. 

THE average rainfall on the coast of France, near the delta of 
> Rhone, is about 96in., and of the coast of Corsica not wore 

in. 

Scientific Opinion says that the Chemical Society has decided on 
petitioning Parliament to enact such Jaws as may procure for che- 
miséry oa other branches of natural science as important a posi- 
tion among endowed school studies as that now occupied by Latin 
and Greek. 

M, GuaGarn has published a long " Comptes Reridus, No. 
17, 1869) on the loss of electricity w t& from the action of 
the air on electrified conductors. On linés of telegraph, loss 
this cause is extremely slight compared to that expetienced from 
imperfect insulation. 

M. RABACHE affirms that if chemists would adopt four as the 
equivalent of hydrogen instead of ona, it would cause the fractions 
of equivalents 0°5, 0°25 —-which occur rather frequently—to dis- 
appear ; moreover, it would enable us to consider this new equiva- 
lent as representing four atoms placed at the summit of a regular 
tetrahedron. : 

THE Scientific Review says that a project fot the formation of & 
society for the exploration of China is actively promoted in 
Belgium, with a view fo the introduction in the Celestial Empire 
of railroads, telegraphs, and the development of its mineral wealth. 
The project is very favourably viewed by King Leopold, who has 
travelled in China. 

THE Scientific Review says that carbolic or phenic acid has no 
known antidote. According to a recent investigation, a mixture 
of olive oil, almond oil, and castor oil in large doses appears to bé 
the best remedy that can be applied in case of poisoning by this 
substance. For slight cases, plenty of fresh air and stimulants, such 
as brandy, ammonia, strong coffee, &c. 

WE hear that a new mixture of oil for burning has been 
invented in Germany which is said to be very economical, and to 
give a beautifully pure light. It consists of two parts of the purest 
rape-seed, or colza oil, and one part of good petroleum oil, inti- 
mately mixed. It is burnt in a lamp somewhat similar to the 
—v Moderateur, and gives an exceedingly pure and brilliant 

ight. 

A NEW ALLOY (says Iron Age) forming, we ate told, a beautiful 
white metal, very hard, and capable of teking a brilliant polish, is 
obtained by melting together about 70 parts of copper, 20 of nickel, 
54 of zinc, and 44 of cadmium. It is, therefore, a kind of German 
silver, in which part.of the zinc is replaced by cadmium. This 
alloy has been recently made in Paris for the manufacture of 
spoons and forks, which.resemble articles of silver, 


Mr. J. L. Soret has published a note on the polarisation of the 
blue light of water--an account of some polarisation experiments 
made in a boat on the Lakeof Geneva. The author finds that, like 
the blue light of the sky, that.of the water is polarised, the plane 
of polarisation passing through the sun and the axis of the polaris- 
cope, the latter provided with a Nicol’s prism, and is constructed 
so that its extremity can be plunged under water. 

A LARGE room has been discovered at Herculaneum which must 
have served as a kitchen. In it was a wooden clothes-press, 
entirely carbonised ; also fourteen vases, a candelabram and a 
lamp, all in bronze; several vessels in glass and terra-cotta; a small 
marble statue of a faun, and two broken tables, one in marble and 
the other in slate. These excavations are carried on by means of 
the grant of £1200 by King Victer Emmanuel, made for that 
object. 

AN experiment has recently been made in Munich to ascértain if 
a wheel of a railway carriage rolls regularly without sliding, so 
that by recording the number of revolutions, and knowing the dia- 
meter, the exact distance accomplished can be accurately measured. 
Although the experiment was tried on a short distance, yet the 
difference between the measurement by mathematical instruments 
and that obtained by recording the revolutions of the wheel was 
found to be no more than 1-68,000 of the whole, This would indi- 
cate that there was absolutely no sliding of the wheels. 

M. H. BionNE submits the following opinion upon the nature of 
comets to the Academy of Sciences :—‘*They are bodies which 
describe spirals originating in a nebula terminating in the sun ; 
each spiral may be considered as an ellipse. . Formed 
of the incandescent matter of the nebule, comets would appear to 
be the regulators of the grand movement of celestial bodies, the 
agents of that vast transformation of calorific work into mecha- 
nical work, and would come at the end of their course to lose them- 
selves in the atmosphere of the sun, to which they would serve as 
an aliment.” 

In old times the surface of the Mexican Lake Chalco was pure 
and clear, but the Indians covered it with rafts and straw matting, 
upon which they strewed soil, and planted thereon flowers and 
vegetables. The Countess Kollonitz, who visited these lakes a 
short time ago, found that these rafts are now firmly fixed, form- 
ing little islands, surrounded by hedges of roses and filled with the 
finest vegetables. The waves or currents of the lake have no 
power to move them. Standing in his canoe, the Indian paddles 
from one to the other to collect the fruit and vegetables which 
supply the whole town of Mexico, 

M. DesRAY has sent an interesting note to the French Academy 
on the decomposition of chloride, of iron when heated to 70 deg. 
Cent. It has been long known that this and other iron solutions 
become much darker when heated. The author finds that the salt 
has undergone a prvtoned change. It no longer gives Prussian 
blue with the yellow ferrocyamide, but only a pale greenish blue 
precipitate, and solutions of common salt cause a gelatinous pre- 
cipitate of sesquioxide of iron. Submitted to dialysis, the dark 
coloured liquid lets hydrochloric acid pass, and yields soluble 
oxide of iron. It would appear that at 70 deg. or thereabouts 
chloride of iron is decomposed into hydrochloric acid and soluble 
oxide of iron (the colloidal oxide of iron first observed by Professor 
Graham). It is another case of dissociation, 

M. Le VERRIER has presented to the French Academy a note 
from M. Buys-Ballot, pointing out the fact of the drying up of the 
lake of Haarlem, as appearing to have contributed to modify the 
climate of that country. It was found, the author says, that 
during the year after its drying up, the winter was half a degree 
colder, and the summer half a degree warmer than before. This 
fact having been cited in support of M. Rayet’s conclusion that the 
introduction of the waters of the Mediterranean had modified the 
climate of the Isthmus of Suez, Marshal Vaillant observed that 
conclusions of this kind should not be so hastily formed; that in 
order to accept them we should have the carefully collated evi- 
dence of several years’ investigation. In this opinion M. E. de 

¢ quite coinci 

THE ‘North German Correspondent says :—‘‘ In the year 1867 the 
number of iron-smelting works was 1211, employing 87,086 workers, 
and the entire value of the products was 115,678,648 thirs. These 
industrial establishments produced unwrought iron to the value of 
19,789,481 thirs., raw steel iron 2,022,200 thirs., cast iron 12,934,914 
thirs., bar and rolled iron 28,267,858 thirs., sheet iron 5,810,333 
thirs., iron wire 2,588,342 thirs,, and steel 19,351,574 thirs. The 
steel industry has made enormous progress in the last few yéars, 
and Prussia in this branch is now unsurpassed. The celebrated 
establishment of Krupp in Essen has a world-wide reputation, and 
seems to have brought the manufacture of steel to the highest 
attainable perfection. With regard to the remainifg metallic pro- 
duots of Prussia, she respective values of the quantities obtained in 
the same year were the following :—Silver 2,756,455 thirs., lead 
4,739,812 thirs., r 3,739,440 thits., brass 1,269,339 thirs,, zine 
in bars or plates 7,982,491 thirs., sheet-aine 2,630,317 thlr#.” 








MISCELLANEA. 


THE new lecture theatre at South Kensington, proves very excel- 
lent for acoustic effect. 

Ow Monday a boiler exploded at Aberaman, killing four men and 
seriously wounding several others. 

A STRIKE exists in the principal coal region of Pennsylvania, 
cuprented by both masters and men, its purpese being to force up 
prives. 


Ir ty préiposed to erect a Natural History Museum in the localit 
of Hutgetford Bridge, and to combine with it terrace walka an 
open orhamental ground. 

THe electric current from San Franciseo to O (U.8. 
and back again, a distance of 7200 mileg, has receutly been prov 
to occupy fast over three-quarters of 4 d in the cirenit. 

Stn Henry Rawiinsgy believes tien now made of 
inscriptions, &e., from Nineveh will be found to oorroborate the 
whele of the historical facts of the Book of Genesis, 

A PirrssurcH oil firm have obtained a verdict against the 
United States Telegraph Company, in the Court of Common Pleas, 
for damages amounting to 10,000 dols. for not transmitting a 
business telegram. 

THE vexed and important question of the relative merits of 
shrapnel and segment shell for use in the field is at last to be set at 
rest by an experiment which, it is to be hoped, will be made as 
exhaustive as possibl 

AxouT 1000 colliers are,on strike in the Little Hulton (Bolton) 
district, against a to reduce their wages. The men have 
expressed a desire to have the point at issue between them and 
their employers referred to arbitration. 

Ir is pleasant to see the revival of @ taste for ornamental 
wrought iron work now becoming general. An excellent specimen 
of wrought iron entraneé-gates is now in éourse of erection at the 
New Malt and Hop Exchange in South watk-street. 

Tue St. Louis and Illinois Bridge ae, commenced opera- 
tions on the Lilinois side of the river on the llth of May. The 
boring was begun and will be contidued until the rock is reached 
on which to lay the foundation of the shote abutments. 

THE inquiries into the pollution of thé Mersey and Ribble are 
being actively proseeuted. There is, perhaps, not a more offensive 
case of water pollution existing than that furnished by the Sankey 
Canal. The poison and nuisance of its éondition are something 
frightful. 

In consequence of the passing of the Naval Stores Act, the screw 
corvette Brisk, now in Devonport kyard, and the screw sloop 
Mutine, now in Sheerness Dockyard, are announced for sale by 
auction, With all stores except their armaments, in the Captain’s 
room, Lloyd's, on the 17th inst. 

TuE £10,000 equestrian statue of Washington, destined for the 
Public Garden in Boston, is rapidly approaching completion at the 

Ames establishment in Chicopee. The most of the work now re- 
maining to be done is the caparisoning of the charger astride 
which the colossal figure of the Father of his Country is to be 
placed. 

Mr. WALKER, Superintendent of the Metropolitan Police, ha 
stated in evidence that a carriage approach from Parliament-street, 
by Derby-street, to the Embankment roadway, is necessary to 
relieve the traffic at Bridge-street going from the Thames Embank- 
ment roadway to the Houses of Parliament and the west of London, 

Ox Monday the Bermuda Dock was careened by admitting 5000 
tons of water into the chambers of her port side, and to such an 
extent that the keel emerged segeral feet above the surface of the 
water. The object in view was to remove from the bottom an 
accumulation of grass and small barnacles, as well as to effeot 
some necessary repairs within 2ft. of her keel. 

THE committee appointed to inquire into the roadway and 
viaduct proposed to be made on the Thames Embankment from 

Hungerford Bridge to Wellington-street, Strand, are of opinion 
that the Metropolitan Board of Works ought to be relieved from 
the formation of the intended roadway from the Embankment 
below Charing Cross Railway bridge to Wellington-street. 

** GEISSLER’S tubes,” so called from the celebrated glass-blower 
of Bonn, their inventor, formerly used to be provided with wires 
at both ends for the electrical discharge ; but these appendages, 
hitherto considered necessary, have now been suppressed by 
M. Geissler, friction alone being sufficient to render the gas con- 
tained in the tube luminous. 

On Sunday morning. at the Great Western Railway statio 
Wednesbury, Edward Purser, night watchman, found the dea 
body of a man named Mark Cooper. The railway officials are of 
opinion that the body would not have been thrown ihto the na 
tion in which it was found by the engine if de¢eased had D 
knocked down accidentally. 


THE south portal of the Cathedral of Cologne is now adorned 
with statues executed by the cathedral sculptor, Christian Mohr, 
Of these there are altogether 107, thirty-eight of whieh are as large 
as life, and stand on carved supporting stones. Besides these 
figures there are eight groups in relief, illustrating the history of 
the Passion. The principal nave of the cathedral has also been 
embellished with statues from the chisel of the same artist. 


A DREADFUL aceident to a labourer took place at Wodlwich 
Arsenal, on Tuesday. Just as work had commenced, about half- 
past six in the morning, a man named James Bennett, of Plumstead, 
who was engaged with the great Nasmyth steam hammer in the 
gun factory, was assisting to turn over *‘ the heat,” a coil weighing 
about ten tons, for an Armstrong gun, with the aid of an immense 
pair of tongs or shears, when the coil canted over, causing the shears 
to strike him in the stomach, inflicting dreadful injuries, from the 
effects of which he died about three hours afterwards. 

THe official estimate is that in the currené year fees amountin, 
to more than £12,000 will be paid to the English Attorney-Gene 
and Solicitor-General for examining and passing patents, and more 
than 1000 guineas to their clerks. £3450 will also be payable to 
the Scottish and Irish law officers and their clerks, as compensation 
for their not being now allowed a share of the spoil. The salaries 
of the clerks in the Patent-office and payments to gentlemen who 
abridge specifications of patents at 7s. each will absorb £16,000 in 
the year; and £19,000 will be devoted to printing and drawings to 
explain patents. 

A NEW ordnance survey of the hundred of Macclesfield and the 
coal district im that part of the country is in active progress. The 
primary objeet of the new survey is to show more accutately and 
on a larger scale than is possible on the present ordnance maps of 
lin. to the mile—which were prepared some forty years ago—the 
configuration of the country in the minutest detail, together with 
the geological character of the different coun ir 
and inineral extent, Xo., and as regards towns, the fullest inform#- 
tion than can possibly be given by a comprehensive and goverfi- 
mental survey. When finished, the survey will be the largest and 
most complete ever made. The stale is 25in, to the jfile, 


Ar the first ordinary general meeting of the British Indian 
Subwarine Telegraph Company, held on the 29th ult,, at the City 
Terminus Hotel, Mr. J. Pender in the chair, Mr. Burt, the 
secretary, read the report, which stated that the whole ef the 
capital required from the public, £550,000, had been subsorit 
all the allotment money paid, and a large sum had been recei 
in advance of calls. A contract for the cable, which would be 
3600 miles in length, had been entered into with the Telegraph 
Construction Company, and a payment of £50,000 had been made 
on account, There was every reason to believe that the cable 
would be completed within the time fixed by the contract, The 
directors proposed, 80 s00n as cable was laid between Suez and 
Bombay, to ptirchase the land lines through Egypt belonging to the 





Telegraph to India Company. 
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SOME months since Mr. A. Alexander, the designer of the Mont 
Cenis locomotives, invented and provisionally protected thearrange- 
ment for working the mid-rail system shown in the accompanyi 
engraving. This engraving speaks for itself. At each side of the 
mid-rail are mounted a couple of disc wheels, a portion of the 
faces of which, near the periphery, rest against the mid-rail. This 
last may consist of a bar not more than three-quarters of an inch 
deep, grip between the opposing wheels on horizou.tal axles. 
The wheels are forced against the rails by volute spri:;s in the 
following way :—The mid-rail wheels are driven by cronk pins 
passing through the arm B, which is solid with the sbaft. A 
transverse brake shaft is carried between the two mid-rail 
which works friction straps upon the drums A, A, the effect 
which is to tighten up the screws, and through the medium of the 
six or four volute springs behind each pressure-j..te, to force 
forward the mid-rail wheel to the amount required. 


This scheme appears to us to be the best solution yet offered of | 


the mid-rail difficulty. We get rid at one sweep of an immense 
mass of complicated machinery; two outside cylinders — not 
shown — working in the ordinary way, with outside valve gear, 
supply the power required. The ordinary features of the locomo- 
tive are all retained, and the weight and cost of the machine are 
enormously reduced. No difficulty will be encountered in keeping 
oil off the mid-rail—a very great difficulty with the present Mont 
Cenis engines; and all the bearings being horizontal, the oil will 
} 00 tend to run down the shafts and away from the rubbing sur- 

‘aces. 

The only objection which can be urged against the scheme is 
that there will be some grinding friction against the mid-rail, due 
to the fact that different diameters are required to pass over the 
same space in the same time. If the point of contact were a line 
this objection would have no existence. We may assume that in 
practice the point of contact would be fin. is A let us see how 
much friction we are likely to have. 

_Assuming the diameter of the wheels to be 3ft. outside, this 
gives us the diameter of the major circle of contact, while 2ft. 104in. 
is the diameter of the minor circle. Now the circumference of a 
circle 3ft. in diameter is 113°09, while that of a wheel 2ft. 10}in. 
diameter is 108°37; so that at each revolution the maximum grind 
or slip would be 4°7in., but it is unfair to represent this as the 
true slip, that is probably half the amount we have given, 
or about 2‘3in. per revolution. Apparently the loss of power due 
to this difference in diameter would be considerable, but on the 
other hand we should - rid of the axle friction of the horizontal 
wheels now used, besides that of a multitude of crank pins, slides, 
crossheads, and centres, to say nothing of the loss due to arrested 
momentum of reciprocating parts thus avoided. 

It may be shown, indeed, Siaceeue with the axle friction 
of the vertical arrangement, the loss by friction will be as 24, in the 
present arrangement, is to 14 in that we illustrate. 

We may add that Mr. Alexander only protected the invention to 
register his claim to it, There is now no patent for the scheme and 
any one may use it who thinks fit, A model, the same exhibited at 
the conversazione at the Institution of Civil Engineers, may, we 
believe, be seen at Mr, Brunlees’ office in Westminster. 


— 


THE MECHANICAL EXHIBITS AT THE HORSE 
SHOW. 


From the general character of the exhibits, one horse show must 
sooty ee very closely the general run of other shows of 
the same kind. There may be a few better horses one year than 
another, but to the general observers the effect is the same. Not 
80, however, with the exhibition of articles of 













SECTION 


T— 


illustrate it in the annexed engraving, from which it will be seen 
that all straps and cords are done away with. The break a is an 


ing | iron bar, pivoted near its centre to the beam, one end of which, 


when in use, bears on the wheel while the other is con- 
nected by means of links with the collar 6. The collar is 
also connected by a short link with the steering bar c, so that by 
a quarter turn or twist of the bar the collar b is lifted, raising 
also at the same time one end of the break a, and eee | the other 
end against the wheel. The machine that was exhibited is a beau- 
tiful piece of work, all of iron and well finished. The same firm 
also showed kitchen ranges, closed and open, which are also 
remarkable for their good workmanship. The o range is so 
designed that most of the advantages of the “‘ kitchener” are com- 
bined with all those of the ordinary old-fashioned grate. The 
“ Phantom” velocipede of Messrs. Reynolds and Mays, of London, 


Fie. 1. 
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————— 
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is another novelty. This machine, shown in Fig. 2, is a 
bycicle, hinged between the two wheels, that while steering the 
wheels are not in the same line, but at an angle to one 
another. The Gone ts effected by a bar in the usual posi- 
tion, which works rack gear, and not the fork of the driving 
wheel as usual. i i iewed from above, is 
shown in detail in Fig. 3 :—a is the steering-bar, which is fixed to 
the ir ey a pillar, the lower end of which carries the segment of 
a too wheel 6. The toothed wheel is so arranged as to gear 
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comparable to the to which the steering handle is moved in 
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Fhe metal week is engraved with and various other 


duly appeared among their show. Mr. Bliss showed a 
which t nothing more than the substitution of a pair of 
for the hind wheel in the bicycle. 
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‘Among the carriages a visitor could not fail to notice Mr. —_ 
ford’s handsome show. The “‘Canoe” wagonette, which we illus- 
trated last week, of course was there, and it was very well supported 
by the “‘ Village” phaeton and the “‘ Miniature” sociable, 
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Inwood and Son’s convertible ‘‘ Alma” phaeton is a novelty 
also. It is a four-wheeled phaeton or a two-wheeled car at pleasure, 
that is to say, as a four-wheeled carriage it resembles the “‘ Village” 


phaeton, and is intended to carry six ms. By a simple con- 
trivance the whole front carriage, wh wings, and dash, can be 
removed, and the back part then forms a pretty car for one horse 
or pony, the change is merely effected by loosening four screws, 
and can be m in a few minutes, 

Messrs. Bennett and Botwood, of Ipswich, have introduced a 
carriage which they call the “Budget” phaeton. This title, 
which seems rather a curious one at first sight, is due to the new 
system of taxation. Thus as the new carriage only weighs 3 cwt. 

lbs., it will save many shillings a year in taxes, for a carriage 
over 4cwt. would cost 42s. The building of light carriages is a 
move in the right direction, and deserves encouragement. 

In the gallery we observed a model of Gullett’s cotton or hay 
Ee. which was exhibited by Mr. R. J. Morison, of Mark-lane. 

t is specially designed and constructed for use in the colonies, or 
other parts where skilled labour is unavailable ; therefore, all its 
are of such a kind that Seay con seadiy Sa eens or made 

y an ordinary workman. We illustrate it in Fig. 4. The hay or 
cotton to be pressed is placed in the box 5, into which the lid a 
descends. project from a and slide verily = 


: 
: 
i 
is 


are simply used to raise the lid when 
presses are made in various sizes, eapable of exerting © pressure of 
rom five to thirty tons. 

Mr. George Sweetser; of Essex-road, Islington, exhibited a 





general joiner of his manufacture, built for cheapness combined 
with : . Itison the same plan as that of Messrs. Wors- 
not highly finished by any means, is strong and 
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BLOWING ENGINES AT THE WIGAN COAL AND IRON COMPANY’S WORKS, KIRKLESS HALL. 


MESSRS. NASMYTH, WILSON, AND COMPANY, ENGINEERS, BRIDGEWATER FOUNDRY, PATRICROFT, MANCHESTER. 
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Ovr impression for December 25th, 1868, contained a letter from 
our correspondent, describing the starting of the great blowing en- 
gines designed by’Mr. Wilson, of the firm of Nasmyth, Wilson, and 
Co, These engines we are now, thanks to the courtesy of Mr. W. 
Craven, the London representative of the firm, enabled to illustrate 
above and in ener The circumstances under which 
they were erected have been detailed in our columns, and little re- 
pa to be added here besides a short description of the engines. 

The works of the Wigan Coal and Iron Company are situated at 
Kirkless, near Wigan; the several buildings and workshops cover 
many acres of ant, ond some idea of the magnitude of. the opera- 
tions carried on by this firm may be formed when it is stated that 
they have in their employ at Kirkless and elsewhere upwards of 
8000 hands, and have no less than 150 stationary steam engines 
at work at various places. The ordinary production at the 
time the new blowing engines were in course of erection was 
about 1515 tons per week, but since these new engines were set 
to work they have been turning out upwards of 2000 tons per 
week, being an increase of more than 33 per cent. upon their 
former production. The engine-house is a handsome detached 
structure, about twenty-five yards long, twenty yards wide, and 
twenty-four yards high, and entered ty means of a large square 
tower, having an internal spiral staircase, with doors communicat- 
ing with the several galleries in the engine-house. On the top of 
this tower is placed a balcony, from which an extensive view of 

country is obtained. The interior of this tower 


is entered by a Sight of stone steps. The engine-house is sur- 
a handsome ° 
house contains pairs of engines, each pair con- 
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linders, each 100in. diameter—one of the latter being placed 
about 17ft. above, and directly over each steam cylinder, the 
stroke of all these cylinders Se the steam cylinders are 
worked together by means of the shown, of which there are 
two to each pair of engines. The high-pressure cylinders are 
placed on the left-hand side of the engine house, and the low-pres- 
sure ones on the right-hand side, e motion which works the 
valve gear is on the low-pressure side, and is carried across the 
engine house beneath the floor, so that by means of one set of hand 
gear the eight valves of the two cylinders are easily controlled by 
one man or worked by the engine itself, as may be desired. This 
in itself is considered to be a triumph of mechanical skill. 
The six air cylinders, each weighing upwards of twenty-five tons, 
are placed upon stone piers, and on a level with the bottom of 
these cylinders is fixed a second gallery, while round their tops are 
fixed airy-like, but substantial, balconies, which are reached by 
means of an iron staircase at each end. These cylinders are 
splendid specimens of workmanship. The coupling beams are 
each about 38ft. long, weighing twenty tons. 

The valve gear is remarkable in character and deserves separate 
illustrations and descriptions, which we hope in a short time to lay 
before our ers. 

It appears when the engines were first designed the valves were 
intended to be worked by the ordinary “‘tappit ” motion, because, 
having no ro’ motion in any of their parts, the application of 
any other but old ms ney was considered impracticable; 
but on starting the engines it was discovered that this motion did 
not allow sufficient latitude to admit of their being worked at the 
different speeds required to suit the ing number of blast fur- 
naces that might from time to time be in operation. Mr. Wilson 





one high-pressure steam cylinder, 45in. diameter; one 
steam cylinder, 66in. 


diameter; and two blowing 





seeing that the engines could not be satisfactorily with the 





















































old motion, at once applied himself to the analysis of the diffi- 
culty, with a view of producing a more efficient arrangement for 
working the engines, and the result of his investigation was the 

roduction of an entirely new motion—which he at once secured 

y patent, and which, on being applied, was immediately found to 
answer most admirably eve: uirement. It is probable that 
these engines are the finest of the kind in existence. They reflect 
the greatest credit on Messrs. Nasmyth, Wilson, and Co. 





BEaTTie’s SLIDE VALVE aT THE INSTITUTION OF CIVIL EN- 
GINEERS.—The South-Western slide valve, referred to in our 
last impression, is the invention of Mr. G. W. Beattie, the son of 
Mr. Beattie, locomotive superintendent of the line. They were 
introduced on the South-Western solely by Mr. Beattie, junior. 

NEw MACHINE FOR DISCHARGING SEED CaRGors.—An improved 
method of discharging grain from the hold of steamers is now in 
use by Messrs. Bailey and Leetham, steamship owners, of Hull. 
Hitherto grain and seed have been raised from the vessels at Hull 
by means of baskets, but last week the abovenamed firm have been 
using on board the steamers Norfolk and Cossack, from Cronstadt, 
an apparatus similar to that used on dredging machines. The 
machine is placed in the hold in a perpendicular position, and 
driven by a donkey engine. The buckets empty themselves into a 
spout, which conveys the seed to that part of the deck where it is 
> ome to be meted. The machine is portable, being easily removed 
to any of the vessel, and works very satisfactorily, having 

roved itself capable of discharging 100 quarters of seed per hour. 

he inventors and manufacturers are Messrs. Gilbert and Cooper, 
of Neptune Ironworks, Neptune-street, Hull.—Zastern Morn- 
wg iVvews, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible the opinions of our 
Correspondents. 


LONDON TO BOMBAY. 

Srr,—Under the above heading I was favoured by an insertion of 
a letter of mine in THE ENGINEER, of March 19th, last (page 202), in 
which I showed the comparatives of lengths of miles and time 
occupied in the several routes in existence, and the assumed time 
which would be likely to be occupied in the proposed or contem- 
plated routes Nos. { and 5. Since that statement was made by 
me, I havereceived addenda informationand p*s hich ve enabled 
me to add three more * ponte T 
fully to send you for insertion, as Nos. 6,7, 6. | Unquestiona’ 
the subject is every day becoming of inoreasing interest, ms 
evidenced by the leader articles in the London papers of the past 
week in their comments and opinions on Captain Tyler’s printed 
pamphlet, “‘ East India Communication,” which I have read with 
very great satisfaction, and firmly trust the great promises of a 
future realisation of an ‘‘ unbroken route of direct railroad from 
London to Bombay,” as depicted in route No. 5 by me, will not be 
deferred for ‘‘another generation, but for the good of England, 
India, and all the intermediate countries, will set about and 
carried out in downright earnest as speedily as possible. France 
will be immensely benefited by the great through traffic from 
Europe and Asia to England, and vice versd; Turkey will become 
a splendid commercial dominion, and Persia and Beloochistan will 
follow in the great work of peaceful eration, which could, and 
should be quickly introduced; and, as far as are con- 
cerned, could be accomplished in seyen or eight years; but even 
supposing ten years were occupied in this great continental work, 
it would be a glorious record of engineering. 

6th Route.—London to Brindisi Port, via Dover, Calais, Paris, 
Macon, and on to San Michel, per rail; from San Michel to Susa, 
over the Alps, per diligence; from Susa to Brindisi, per rail, a 
total of 1450 miles, in 3 days 5 hours; Brindisi to Alexandra, per 
steamship, 920 miles, in 3 days 5 hours; Alexandria to Suez, per 
rail, 220 miles, in 1 day; Suez, via Aden, to Bombay, per steam- 
ship, 2951 miles, 12 days 5 hours. Total, London to Bombay, 
5541 miles, in 19 days 15 hours, 

7th Route.—London to Brindisi Port, via Dover, Calais; Paris, 
Macon, and on to San Michel, per rail; from San Michel to Susa, 
over the Alps, per diligence; from Susa, through Turin, Milan, 
Padua, and Venice, to Trieste, per rail, 1222 miles, in 2 days 13 
hours; Trieste to Alexandria, per steamship, 1200 miles, in 4 days 
4 hours; Alexandria to Suez, per rail, 220 miles, in 1 day; Suez, 
via Aden, to Bombay, per steamship, 2051 miles, in 12 days 5 
hours, Total, London to Bombay, 55! 3 miles, in 19 days 22 hours. 

8th Route (Captain Tyler’s plan).—London to Ostend, per steam- 
ship and rail, 150 miles, in 7 hours 10 minutes; stoppage at Ostend, 
1 hour 10 minutes; Ostend to Verona, per rail, 898 miles, in 34 
hours 40 minutes; Verona to Brindisi, per rail, 6(7 miles, in 22 
hours 30 minutes; stoppage at Brindisi, 2 hours 30 minutes; Brin- 
disi to Alexandria, 950 miles, per steamship, 82 hours. Total, 6 
days 6 hours on 2605 miles, from London to Alexandria; in all, 
150 hours. Add 1 day on 220 miles, per rail, Alexandria to Suez; 
add 12 days 5 hours on 2951 miles, per steamship, Suez to Bombay. 
Total, 19 days 11 hours on 5776 oa om London to Bombay. 

Each of these routes, 6, 7, and 8, will be benefited by increased faci- 
lities, particularly 6 and 7,by Mont Cenis Tunnel passage, when com- 
pleted, and also by opening of the Suez Canal. But before any quick 
steaming through the canal from Port Said to Suez can be effected, 
it will be found necessary (according to many expressed opinions) to 
~~ the sides or sloped banks of the canal throughout. It will 

e seen that No. 6 route and No. 8 route are within four hours of 
each other, but No. 6 will soon have superiority, and will no doubt 
be reduced to nineteen and a quarter days, which is the quickest 
can be calculated on, except the No. 5 direct rail route, eight days 
from London to Bombay. 

W. Austin, C.E, 


8, Culmore-terrace, Carlton-road, 
Old Kent-road, May 25th, 1869, 





STEAM PIPES IN LOCOMOTIVE ENGINES, 

Srr,—It is the practice of a railway company with which I am 
connected, to make these pipes with on internal diameter of 2‘3in., 
or an area of four square inches, and as this pipe has to supply 
steam to two cylinders of 16}in. diameter, the proportion of steam 
pipe area to cylinder area is about 107th part. 

Can any of your numerous correspondents inform me of the 
advantages of working steam on this plan. I may add that it has 
been pursued here for the last fourteen years, and the gentleman 
at the head of thai department has had a practical experience of 
about thirty years with locomotive engines alone. eight of 
engines, without tender, thirty-one tons; heaviest gradient 1 in 170; 
length of run, thirty miles; load, three to six carriages; steam in 
boiler, 130 1b. STUDENT, 

21, Kirkby-street, Maryport, May 27th, 1869, 


CENTRAL AFRICA, 

Sir,—At the recent meeting of the Royal Geographical Society 
& map was referred to by the President which was undoubtedly 
constructed from information which Portuguese settlers on the 
coast of Africa derived, or supposed themselves to have derived, 
from native travellers. The map deserves attention of 
geographers, for it shows the position of two on the equator 
corresponding to the Victoria and Albert Nyanga, and also of the 
position of another lake to the south. The date of this map is 
about 1591; in fact the book which contains it bears that date. 









EQUATOR 


In the course of engineering researches which I undertook at the 
Paris Exhibition of 1867, I discovered in the Galerie de U’ Historie 
dy Travail an old Spanish map of Af of which I send you an in- 

plete sketch, trusting it may be fof interest to many of your 


sae BER chooren that the frre inltes 0b tho heed of ori ie 
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in Spain, is that it also shows in the original, not in the copy I send 
not yerified—or, I may almost say, the non-existence of which 
modern researches have proved. “ 

C. M, Pooiz, A.K.C. 


June Ist, 1869, 
PATENT MONOPOLY. 


S1k,—The Parliamentary Reports and the leader published in 
the Times of Saturday last re the old story in respect to patents 
—that they are a burden and ought to be abolished. The same 
stale arguments are repeated that were years ago - forth by a 
small and interested party of manufacturers ; an poe by year 
they have found some able advocate—able so long as caah om 
one the case only of the manuf , but altoge- 
ther wrong when taking into consideration the larger and more 
liberal view of extension in arts, manufactures, and 
civilisation. This one-sidedness and narrowness of view is naturally 
to be expected from the manufacturer, who, is an interested party, to 
whom the existence of patents is of no value, and in whom all great 
innovating improvements affecting his old-fashioned notions and 
customary modes of operating call forth his utmost aversion. What 
matters it to the manufacturer if our streets were still lit with oil 
lamps, if the old stage coach was still on the road, and if couriers 
were still the quickest carriers of news? None whatever. Of 
course, when, after much opposition to overcoine their aversion to 
change, to novelty—in short, to innovating improvements, they are 
forced to use gas, and to travel by railroads, and send messages by 
electric telegraphs, then, and not till then, it is acknowledged that 
these several inventions are of enormous utility to them and to the 
world. But does approval thus unwillingly obtained prove any- 
thing subversive of the old notion of standing still? Certainly 
not. Suppose the steam engine could be superseded! The thing, 
no doubt, would be very simple in itself, hundreds have tried to 
effect it ; and whenever thoroughly experimented upon, £5 to 
£50,000 will be a trifling cost to bring the first engine into practical 
operation. 

Now comes the true state of the case. Who will spend £5 to 
£50,000 without some shadow, atleast, of a security—even a patent, 
poor or expensive as it may be under the present patent law? 
Suppose the scheme patented, and ae £50,000 ex- 
pended, but the result a successful invention, half as cheap again 
as steam, with a lighter and safer engine, doing double duty ! would 
manufacturers be in ecstacies —pull down their engine houses, dis- 
card the old engines, boilers, tanks, coal-sheds, &c. &c., for the 
novelty? O, dear! nothing of the kind. Each would wait for 
some neighbour to try first, and all would declare a th l 
This comes of patent monopoly.” I have fully met thefremarks of 
Mr. Macfie—a large sugar refiner—in my work on ‘‘Inventors and 
Inventions,” published by Messrs. Spon, and also shown statisti- 
cally in my paper read at the the British Association last meeting, 
in Norwich, that patent monopoly has encouraged inventive in- 
genuity, and increased year by year under improved patent laws, 
and benefitted the public by reducing the cost of all articles of 
consumption ; so that the public are the real gainers, and that 
manufacturers have no source of complaint other than such as 
changes in machinery, &c., called forth in their own establish- 





ments. 

Whitehall Club, Westminster, Henry Diecks, 

May 31st, 1869. _—_ 
HADDEN’S GUNS AND PROJECTILES, 

S1r,—The Mechanics’ Magazine of March 19th observes that the 

manufacture of Palliser shot is suspended for the present on 

account of the chilled shot breaking occasionally in the gun, 





attributing this trifling though important accident to the pressure 
of the gas on the button. 
By casting a glance at the enclosed diagram (Fig. 1), it will be 
observed that the studs are largest at their bases, and therefore the 
| probability of any pressure causing the stud to act as a wedge is 
very small indeed. The true cause is to be found in the expansion 
of the brass button, caused by the heat of the ignition of the 
wder—a fact readily appreciated when it is remembered that 
rass expands in the proportion of 20 to ordinary cast iron 11; in 
chilled iron the disparity 1s much greater. 

This is the last straw which breaks the camel’s back. In all 
artillery mat great hanical fit has been pursued with extra- 
ordinary blindness, but the chemical compositions of the materials 
used, and their behaviour under the various trials to which they 
hings to be subjected, receive but 





are in the natural course of t 
little consideration, if any. While mechanical fit to the one- 
thousandth of an inch is gloried in, expansion, which moves with 
such giant strides and such irresistible force, is not even deemed 
worthy of notice, though nearly all the failures in artillery may 
distinctly be traced to this one source. 

Theoretically, a built gun should be composed of successive 
rings of metal of different conducting powers, and not, as has been 
hitherto unive attempted, of the same material, but of 
different degrees of tension, because the heat generated by an 
e in the bore will, naturally enough, communicate more 
heat to the innermost tube and less to the outer ones; though were 
the tubes all of the same material it is quite clear that the outer 
ones would require the most. So that all may expand together, 
the same amount of heat must be transmitted to every part, or the 
outer tubes be made of metal which requires less heat to give the 
requisite amount of expansion. 


THEORETICAL Gun. 
Conducting power of brass 4. .. «+ 20 = Outside ring 
” Copper +s «os «+ 17 = second ring 
- wrought iron 12 = first ring 
= steel ° - il = bore 
the cubical contents of each layer being in proportion to its con 
power, so that throughout the mass, when heated, perfect 
may dwell, and the whole tensile strength of the various 
tubes be utilised to resist the explosive fo and not as at 
present, where the various conductive powers it out with 
great loss on both sides, and the explosive forees are only met by 
whee ieee strength is afterwards left in these contending 
ma ki 
I will now proceed to give a few practical illustrations in sup- 
ee of my theory. A cast iron gun of 12in. exterior diameter and 
in. bore will burst with a less charge than a gun of the same 
exterior diameter and of Llin. bore. The reason simply is that the 
interior icles cannot expand. The nearer the interior and 
exterior diameter of a gun coincide, the greater the strength per 
square i of section. Krupp’s steel guns will exemplify the 
truth of this statement, ‘ 

A very honeycombed steel gun was tried at Woolwich and 
could not be burst by the authorities, The reason was that the 
ne“ pasced in the bore where the honeycombs were most numerous 

space to expand by intrenching upon the spaces caused by the 
porosity of the structure, 

When a gun is fired very slowly, and with long intervals between 
each explosion, there is a great more risk of its bursting than 
were the gun fired rapidly—a fact well known to the authorities, 
who have it in their power to change very considerably the face of 
statistics in comparative oan firing the one under trial 
with rapidity and the other with perhaps hours or days of interval; 
or this same injustice may happen without design. This proves 
how much stronger a gun is when it is allowed to expand properly. 
It has been observed that steel-lined guns especi are much 
grooved and their chambers enlarged where the heat is greatest, 
and this is attributed to the velocity of the gas rushing past the 
shot ; though were this the reason, these faults would not be 
observed in the chamber or thereabouts, where, 
can See Br cag, Oey serine the muzzle would be the 
most li to sufier. gutta- 
wioh afford a ror iehessing sent of this argum: 
reason, I believe, t the steel tube tries to and as it 
cannot do so, 
exerted in disintegrating 











| these rules. ‘the vil , i 
| diagram No. 2, where the lowest part of the vent is enlarged intoa 





| the thickness of the tube is so reduced that the expansive force is 
you, numerous lakes, the existence of which modern travellers have | of little consequence. Touch-holes suffer most from the neglect of 


will be easily understood on referring to 
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trumpet s . The best plan, however, is to do away with expan- 


sion altogether, by inserting a tube of non-conducting material 
next the lining of the gun, as shown in Fig. 3. 
J. L. HaDDAN, 
Chief Government Engineer for Syria. 


Beyrout, May 12th, 1869. 


THE AMERICAN BOGIE. 


81n,—Your remarks upon the probable cause of the ‘‘ Willow 
Tree disaster” in the last impression of your excellent paper, indi- 
cate clearly the inherent defects of the American bogie, and lead 
to the conclusion that that contrivance fails to offer a satisfactory 
solution of the problem of ‘* How to traverse railway curves with 
ease and safety.” 

The bogie is, in fact, a means of reducing the wheelbase without 
reducing the length of carriage-body ; and the object of this reduc- 
tion of wheelbase is to diminish that obliquity of the axles which 
results from their fixed parallelism. This obliquity, in the case of 
a four-whecled truck standing centrally between the rails, is well 
known to be directly proportional to the length of wheelbase, and 
the conclusion appears to have been jumped at that the shorter 
the wheelbase the less the obliquity. But the consideration seems 
to have been overlooked that this obliquity is liable to an increase 
from the turning of the truck about the bogie-pin until the dia- 
gonally fpponte wheels touch the rails with their flanges, and that 
the angle through which the truck can thus turn is inversely pro- 
portional to the wheelbase. It is true that while this increases 
the obliquity of one axle, it diminishes that of the other ; but this 
is no abatement of the damage, since it is the greates® obliquity of 
any axle that the t y of the truck to leave the 

or burst the track, And thisturning of the truck about the 
bogie-pin, if it be not brought about by chance oscillations, produc- 
ing the wriggling or ‘“‘ wobbling” which you describe, is certain to 
be pushed to its extreme limit in one direction, during the passage 
of curves, by the action of a couple resulting from the resistance 
of the wheels to being slipped or skidded as they must be to com- 
P te for the i lity of their paths. Now in English stock 
coupled Sentiy together, not only are the chance oscillations 
checked and al by opposing the mass of one carriage to the 
impetus of its neighbour, but the couple above referred to is 
neutralized by the action of the same couple in the next carriage : 
while the American bogie, free of all restraints, is left to wriggle 

wobble at its own sweet will. 

Leaving this out of account, however, and considering that the 
possible angle of obliquity of the leading axle is, as above stated, 
the sum of two angles, of which one is directly and the other in- 
versely ponpertionss to the length of wheelbase, it is clear that a 
truck may have too short as well as too long a wheel-base for the 
safe transit of a given bit of road, and that there is a length of 
wheel-base which will give a less obliquity of axle than any other, 
shorter or longer. The determination of this length and the calcu- 
lation of the angle of obliquity for any given case is a simple 
matter ; and it will be easy to demonstrate that there are cireum- 
stances of common occurrence under which an ordinary English 

will traverse a sharp curve with less obliquity of axle than 
an American bogie. 

Thus—the sine of the angle of obliquity caused by parallelism of 


axles is = x 1 being the length of wheel base and r the radius 
of curve; and as the angles will in any case be small, we may say 


that this is approximately = the circular measure of the angle. 
The cire measure of the angle through which the truck can 


turn in either direction is approximately = + , 8 being the play of 











the flanges, i.e., gauge of rails minus gauge of wheels outside flanges. 
Thus the obliquity of axle = < + £. 
ye 
And the length which will give the smalless angle of obliquity 
is = Y 2res 


Now let us take « 10-chain curve for example ; and as the gauge 


is sure 60 be widened on such a curve, and we have to take the 
worst will not be too much to assume that s may be = lin. 
Then the above formulz, we find that the best length of 


wheel-base, or that which gives the least obliquity of axle in this 
case is about 10ft. Gin. (an ordinary English carriage), while an 
American bogre of 5ft. wheel-base would actually present its leading 
axle at as great an angle of obliquity as a carriage with 22ft. wheel- 


On flatter curves, supposing the play to remain the same, the 
digiresine of the short wheel-base is even more apparent. 

The conclusion to which we are driven, then, is that though on 
sharp curves a long wheel-base is dangerous, yet the difficulty is 
not to be Got shortening it, because of the unsteadiness 

" induced the only satisfactory solution of the problem 
will be by some simple arrangement by which the wheel-base may 
be maintained of any desired length and the axles truly radiated 
to the curve. 

It was my intention to submit to your readers an ment 
designed with this object in view, a model of which was exhibited 
at the conversazione of the Institution of Civil ineers, on Tues- 
day evening, but as this letter has already exceeded its intended 
limits, 1 must with, your permission, postpone the description of 
it until next week. 

9, Victoria Chambers, Westminster, T. CLAXTON FIDLER. 

May 26th, 1869. 





SPATHOSE ORES, 

Str,—In quoting Mr. Spiller’s estimation of the manganese in 
the Brendon Hills ore in your paper last week, I omitted to state 
that the 12°64 per cent. refers to manganese in the protoxide form, 
as it occurs in the ore in combination with carbonic acid. T 
quantity 9°8 per cent. metallic manganese. The analysis of this 
ore is given by Dr. Price and Nicholson as follows :—Protoxide of 
iron, 43°94; protoxide of manganese, 12°88; magnesia, 4°00; car- 
bonic acid, 39°18; total, 99°80. Metallic iron, 34°17; metallic 

ese, 10°. M. Moreans, M.E. 

Mansion House, Old Park, Bristol, 26th May, 1869. 





VELOCITY OF THE WIND.—I¢t is stated that at Philadelphia the 


man velocity of the the entire year is found to be 
abvut eleven miles an hour; at its annual average velocity 
is nine miles, and at sea it is estimated at miles, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM., Xavier and Borvzav, Rue de la Banque. 
Unter den Linden, 


M. Wourr, Bookseller, 
RID, —D. Josz ALcover, Editor and Proprictor of the 
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PUBLISHER'S NOTI 

There is reason to believe that the weekly sale of Tue 
ENGIvEER is actually more than double that of the re- 
maining engineering journals combined. Of the in4uential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence, 
*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 

MUST REAGH US BY SIx o’CLOCK ON THURSDAY EVENING, AS 

WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 


GIROULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE 0’CLOCK ON FRIDAY, 








TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request owr correspondents to keep copies. 

*~* All letters intended for insertion in Tar ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of the 
writer, nct necessarily for publication, but as a proof of good 
faith. No notice whatever will be taken of anonymous communi- 
cations. 

NapoLeon.—Because it would be too salt. 

PRIVATE ENGINEER.—Great Seal Patent-ofice, Chancery-lane, London. 

A. B. C. (Blotting-paper).—A /etter lies at our office for this correspondent. 

8. C’gst.— Apparently old Norman French. It means “* This was given by 
my friend.” 

A. 8. (Amsterdam, Coffee Machinery).—A letter lies at our office for this 
correspondent. 

AmatsuR.— There is no particular rule. You will find good examples in our 
working drawings. 

Ancnor.—Mr. J. Bernays, 96, Newgate-street, is the agent in this country 
for the needle lubricator. 

W. N.—We have given you a@ sufficiently plain formula. 
to work out the example you send. 

R. G.—H. W. Notman, Esq., 2, Leadenhali-street, is secretary to the 
M. G. 8.I. and BE. B Railway Company. 

A. G.—We have read your letter carefully. There is nothing in it of 
sufficient interest to entitle it to a place in our columns. 

- 8.—Buy one of the pumps you refer to ; you will find it much more regular 
in its action and convenient, than the very small injector which you would 
require. 

Nzgmo.— You can obtain what you want from any of Lloyd's officers in sea- 
port towns such as your own, or from the head office, Royal Exchange, 
London. 

W. 8. anv Sons.—The idea has ofien been patented: It was tried in 
America in the J. Fearon Steamship, but failed because the boiler was soon 
filied with ashes and soot. 

Query.—The pressure would in round numbers increase at the rate of 
1-480th for each degree of heat, so that by raising the temperature 480 deg. 
the pressure would be doubled. 

T. L. (Stillorgan).— We have carefully examined your valve—or, rather, 
your drawing—and can make nothing of it. So far as we can make it out, 
the thing would not work at all. 

C. T.—We think your best plan will be to use a wrought iron ring both at to 
and bottom. It will be more expensive than cast iron, but if properly made 
a better job, in that it will be lighter. ° 

Stupent.—If you will but turn to our last advertising page you will find 
that you can have all our working drawings, in print, at 1s. per sheet, 
post-freels. 2d , printed on plate paper. 

To CongesronpeNnts.—Letters addressed as below are in the hands of our 
publisher :—C. K., C. D. 8., A Machine for Covering Iron ; H. G.; Engineer 
(Iron Roof); T. B. (Leeds); F. R. and Co.; A. G.; T. E. K. 

An OLp Susscriser.—We can do no better than advise youto read Wye 
Williams’ treatise “*On Combustion.” The principal point you have to 
attend to is getting air in over the bars; a perforated door, if large 
enough, should suffice. 

M. anv 8.—We fear that your idea, ingenious as it is, would only answer for 
very short lengths ; indeed, the force required to move a long length of tube 
would be enormous ; and even if this dificully were overcome you could not 
reckon on a level bearing. 

Awyxtous.— There is no such publication. The Scientific American publishes 
@ list of all patents taken out in America—something like our own 
“* Patent Journal.” If you will give us surther particulars as to date, &¢., 
we will look over the back files of the Scientific American for you. 


We have not time 





BOILER COMPOSITION, 
(To the Editor of The Engineer.) 
§S1r,—Can any of your scientific friends tell me what is the best ingredient 
or composition to put into boilers—the water used contains sulphate of lime? 
. A SUBSCRIBER. 





CHEAP TURNTABLES. 
(To the Editor of The Engineer.) 
S1n,—As a ‘subsctiber to your valuable paper, I kindly beg of you the 
favour of informing me of some firms in England which can deliver cheap 
turntables of 18ft., 40ft., and 42ft. diameter? P. Kus. 
Galernaia, N 25, loz. N. 12, St. Petersburg, May 13, 1869. 


DUNN’S TRAVERSERS. 
(To the Editor of The Engineer.) 

S1n,—In reply to the tg | of your correspondent, Mr. P. Kubli, in your 
impression of the 2ist ult., he should apply to Mr. Thomas Dunn, of 52, 
Withington-street, Manchester, who used to be connected with the Windsor 
Bridge Ironworks, but who would, I have no doubt, undertake to supply his 
patent traversers. Mr. Dunn has supplied steam traversers for locomotive 
engines, and hand traversers for wagons and carriages for these works, and 
they have given much satisfaction in their working, as might be expected 
from the many years’ experience Mr. Dunn has had in this branch of design 
and construction. W. G. Bearris. 

Nine Elms Works, Wandsworth-road, London, June Ist, 1869. 





MEETING NEXT WEEK, 
Crvin AnD Mecuanicat Enorngens’ Socrery.—Wednesday, June 9th, 
at eight p.m.: ‘* Steam Power and other Hammers,” by Mr. F. H. Roberts. 
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DEATH. 


On the 3lst May, at the residence of his father-in-law, Gipsy-hill, Norwood, 
8.E., Jouy Peter Asuton, C.E., youngest son of the late Dr. Ashton, of 
Prescot, in his 40th year. Friends will please accept this intimation. 
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THE DISESTABLISHMENT OF PATENT LAW. 

Mr. Macriz, M.P. for Leith, proposed last Friday in 
the House of Commons the disestablishment of patent 
law and the disendowment of inventors. Mr. Macfie was, 
we believe, a sugar refiner or boiler, doing a trade, 


in or near Liverpool, and, if we are not mistaken, he 





has mainly made his position by patents. But he no 
doubt honestly thinks thathewouldt be wealthierif he had not 
had disagreeable royalties to pay for “mere ideas;” and he 
spoke about “the injury patents caused totrade”—probably 
meaning the reductions in com ge DP ape by the 
amountsof theseunhappyroyalties. Mr. e further com- 
plained of there being more than two thousand patents in 
Great Britain and Troead, and actually cited their existence 
asoneof theevils causedin Ireland bythe Union. What would 
hesay to America, where there are more than eleven thousand, 
and whence a complaint as to the existence of patents is 
never heard? On the contrary, Americans notoriously look 
upon their excellent patent law as being one of the main 
reasons of the powerful development of industry in their 
country. ‘There was little in Mr. Macfie’s remarks to 
strengthen a hearer in an opinion either for or against 
patents ; but he was followed on the same side by two men 
of very different calibres—Sir Roundell Palmer and Lord 
Stanley—who brought various objections against the law 
as it urging the abuses—as was more especially 
done by Sir Roundell Palmer—as so many reasons for the 
total abolition of the law. Remembering, however, that 
it would be necessary to reward inventors, at least to 
some extent, if only “pour encourager les autres” “of 
course,” this gentleman innocently “ those 
who derived benefit, whether they were the public or were 
private individuals, from the discoveries that might be 
made if patents ceased to exist, might always take into 
consideration the value they received, and pay for that 
benefit.” A more childish and unpractical proposal was 
never made in the House of Commons, and we should 
scarcely recommend the former Attorney-General to try to 
collect the feesfor his briefson that plan. As to the supposed 
injury to trade and the public caused by the royalty system, 
a later speaker in the debate (Mr. Mundella) cited a case in 
point. A patented invention, of which he was part pro- 
prietor, “reduced by about one-half the price of an 
important article of clothing. Who had the benefit of 
this? The public got more than nine-tenths of the 
reduction, and the other tenth was divided into three parts 
between the inventor and the two proprietors”—the 
inventor himself being probably another working man, 
raised from obscurity by his invention. If Sir Roundell 
Palmer, in amiably supposing that presents from manufac- 
turers and the public would be made to the inventors of 
successful inventions, shows little knowledge of the world 
and of trade, as little acquaintance does he show of the 
way in which inventions and scientific discoveries are 
actually made. His complaint with regard to Mr. 
Young’s patent for distilling paraffin from shale, that 
“the public literally had in their hands all the necessary 
elements of knowledge belonging to the subject, and yet 
the first person who found that this particular coal was 
more bituminous than others excluded the rest of the 
world from that manufacture for fourteen years,” is just 
as reasonable us would be the complaint that the Derby 
winner, only a length or two ah of the other horses, 
should win the stakes. Lord Stanley’s similar objection 
can be answered in the same terms. The honour of any 
discovery in science always goes to him who publishes it 
first, if only by a day. 

An examination of the arguments brought forward in the 
debate of last Friday shows that all the objections to 
patents fall under two main heads—the careless and igno- 
rant way in which they are granted, and the careless and 
ignorant way in which patent cases are judged in our 
courts of law. It is complained elsewhere than in the 
House of Commons that patents are granted for frivolous 
and insufficient inventions, or for uo inventions at all; 
that notoriously old things are continually being re- 
patented; that the descriptions are insufficient, and that 
the laxity of the law favours fishing and fighting patents; 
that the descriptions and drawings are insufficient, and 
inaccurate. All these objections are perfectly true, but 
they apply not to the principle but to the administration 
of the law. Let there be a preliminary examination, as in 
America, with respect to at least novelty; let not merely 
drawings, but also models, be required from the 
patentee; let additional facilities be given for as- 
certaining the novelty, or the amount of novelty, 


agent be subjected to examination and be liable to disbar- 
ring, instead of, as now, allowing ignorant boys or swindlers 
to practise. There are people now practising in London 
and elsewhere as patent agents who do not even know the 
English language; who scarcely know a pump bolt from a 
cow’s tail, and who have not the slightest idea of the laws, 
whether of patents, of mechanics, or of common honesty. 
“ Patent litigation,” said Sir Roundell Palmer, “ had 
acquired a reputation infamous beyond any other. There 
was generally a vast array of witnesses to be examined, 
consisting of mechanics, chemists, and scientific men of all 
sorts on one side and the other. Then there were the jury, 
who knew nothing of the subject, and the judge, who was 
placed in a worse position, because he imagined he under- 
stood all about it when he did not.” Of course law is 
always costly; English law is more costly than law in any 
other country, and English patent suits “ are most costly of 
all.” No doubt the amount of evil, of ruin, of oppression 
of inventors, of oppression of the public, of delays in the 
courts themselves, produced by patent suits, is enormous. 
But that is not a reason for the abolition of the 
law itself, but for the reform of patent jurisdiction. 
As Lord Stanley observed, in the report of the Royal Com- 
mission that sat a few years ago, “various suggestions 
would be found by which the most prominent iietiens 
might be removed, and fair trial might be given to the 
gee re itself.” Constitute the courts of law, whether 
y allowing the judge the aid of assessors or by means of 
ar juries, or even by a special court, in such wise that 
the proceedings would no longer constitute a series of dull 


and yet enormously expensive farces. When we see, as we 


have seen for years, patent suits costing from thirty to 
forty thousand pounds and more; inventors without capital 





debarred from —, their claims; or unjust claims 
lic from mere ignoranee ef the 


maintained-against the pu 


in a patent; let each patentee again, as in America, | 
be ore strictly to detine his claims; let every patent | 


judges; and, with all this, an universal acknowledgment of 

the existence of these abuses, it certainly is a crying dis- 

— that each year,for many years,reform has perennially 
n staved over “till next session.” 

With such crying abuses it is not to be wondered at that 
some ople, ignorant of technical matters, should wish to 
aboli e law instead of trying to reform it. But we 
would ask how it is that, in all civilised countries, it has 
been found necessary to grant a copyright for books, 

ictures, calico designs, statues, and, in fact, for all forms of 
intellectual property? The administration and jurisdiction 
in these things are no doubt mucheasier, and have not given 
vise to complaints ; and it is only our senseless and immov- 
able customs that have origi complaints with respect to 
roperty in the practical application of science. As to Lord 
tanley’s “threefold objections” to the principle of ee 
we can ask whether, in this world, and in the business o 
this world in general, we can “ever secure the reward 
ing to the right man;” whether we can always “esta- 
lish any proportion between the public service rendered, 
and the value of the reward received ;’ and thirdly, 
whether, in most operations, we can always “prevent 
very great inconvenience and inju being inflicted 
upon third parties.” And even Lord Stanley allowed 
that in case patents were abolished there would be “ the 
danger of encouraging inventors to keep their discoveries to 
themselves,” thus shutting out the public for a much 
longer period than would be the case if patents were 
allowed, from the use of some valuable invention; and that 
an organised system of public rewards would be impracti- 
cable. Mr. James Howard's speech, as became an inventor, 
a patentee, an extensive manufacturer of patented articles 
in a new trade—agricultural engineering—actually built 
upon patents, was excelJent; and may be considered as a 
very powerful answer to objectors to patent law, and as a 
fortifier of what we have always maiutained—that the law 
itself is not so much to blame, but rather the way in which 
it is now administered. As he said, “It is a scandal to 
former Parliaments that the patent laws had been allowed 
to remain unreformed. Inquiries had been made, and 
Royal Commissions had recommended certain reforras; but 
nothing or next to nothing had ever been done.” He con- 
cluded by recommending a bond fide examination of patents 
before they were granted; and to this we would add the 
necessary adjunct of an improvement in the jurisdiction of 
patent suits. 


FURNACE BOILERS, 


Ir is more than probable that as much steam is raised 
in Great Britain alone during each year, in small boilers, 
as would cost £150,000, if coal were specially burned to 
generate it. Furnace boilers may be counted by 
hundreds, if not by thousands; nearly all the iron we 
make in this country is smelted, and hammered, and 
rolled principally by the aid of steam raised from the 
waste heat or waste gases of our puddling, heating, and 
blast furnaces. It might be supposed that everything 
would be known as to the generative powers of boilers so 
extensively used; while all that concerns their construction 
would have been settled on the best ——— long 
since, Yet, strange to say, this is very far indeed from 
being the case. We have recently had occasion to inves- 
tigate the subject pretty closely, and we find that the 
utmost ignorance, and probably, as a consequence, the 
greatest possible diversity of opinion, exists on almost 
every point connected with furnace boilers. No one, for 
example, appears to know how much steam five, ten or a 
hundred square feet of heating surface in a furnace boiler 
should generate in an hour. An engineer putting down 
new works must, as far as any written law goes, be 
absolutely in the dark. He can of course servilely copy 
what has been done by other engineers; but it by no 
means follows that he will of necessity obtain the same 
results. Boilers put down in apparently nearly the same 
way in different districts manifest different powers of 
evaporation. This is bad enough, but when we turn to 
questions connected with the safety and durability of 
boilers, we find them still worse. Boilers are—we believe 
through ignorance—so badly designed, badly made, and 
badly set that explosions are of every day occurrence. 
Shall we say too much if we assert that the boiler engineer- 
ing of our great iron districts is a disgrace to our pro- 
fession? 

The causes leading up to this result may, we think, be 
easily indicated. If once fairly examined we also believe 
that it is quite possible that means may be found to raise 
furnace boiler engineering out of the slough of despond 
into which it seems to have fallen. One reason, then, why 
the most is not made of the furnace boiler is that it is 
always regarded as a matter of the most secondary con- 
sideration. The first point is that the draught of the furnace 
must not be interfered with. The boiler must be fitted to 
the draught, not the draught to the boiler. This is all 
right enough in one sense, and we willingly admit that 
when a boiler is used the heat in the stack cannot and 
should not, be as great as though the products of combus- 
tion were thrown directly into it. But on the other hand, 
no one expects the products of combustion to escape from the 
flues of a furnace boilerat 300 or 400 degrees of temperature, 
The heat in the first instance is infinitely greater than it is 
in the flue of a Cornish boiler, let us say, and therefore 
even after a large proportion has been absorbed much 
must still remain for the stack. Is it not possible that by 
lengthening stacks a little it would be practicable to make 
furnace boilers somewhat more economical than they are ? 

Another reason why furnace boilers are not what they 
should be, lies in the fact before referred to, that no one 
knows how much steam any given boiler can make. No 
one can tell whether a furnace boiler of given construction 
is better or worse than another furnace boiler of totally 
different construction ; so long as the iron gets hot soon, 
every one is satisfied except the manufacturer, who has to 
pay some thousands of pounds a year for additional steam 
raised in hand-fired boilers, and this while flame enough 
to raise twice as much steam as he gets out of these last- 
named boilers is pouring from the throats of his re-heati 





and puddling furnaces, No one knows how much steam 
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can be out of a furnace boiler, because no one seems to | THE AMERICAN PATENT LAW. 


have tried to know. In most ironworks all the boilers 
are coupled together, and the demand for steam in dif- 
ferent of the mill is so variable that it is next to 
im ble to say how much is being used, or how much is 
being made by any particular boiler. The only way to: 
settle the point is to select two or three of the best types: 
of furnace boiler; attach a good water meter to one of each 
type, and conduct a series of observations lasting over a 
month to determine how much water is really evaporated 
per foot of heating surface. SRY 

Weare‘convinced that a great field for improvementliesin 
the designing and construction of boilers to work with heat- 
ing a of heating furnaces to work with boilers. 
The sooner the matter is taken up, ventilated, and discussed 
the better. At this moment keen competition has reduced 
the profits of the ironmaster so low that he has no money 
to waste in raising steam. Can none of our correspondents 
in the mining and ironmaking districts aid us to throw 
some light on the subject?, Every scrap of authentic 
information is of value as tending to form a nucleus round 
which other facts may gather. Few subjects deserve more 
attention than furnace boilers at this moment, and we 
shall be pleased to hear what our practical readers have to 
say for and against particular types of boiler. A free dis- 
cussion of the subject will be certain to do good; and such 
a discussion we hope to see started in our correspondence 
columns. 





JBATES AND REDGATE ¥v. BERTIE. 

EvER since the Patent Law Amendment Act, 1852, came into 
force, authorising the dating of patents “as of the day of appli- 
cation,” it seems to have been taken for granted by patentees 
that this rule would be invariably acted upon. Accordingly the 
practice has arisen of depending entirely upon the date of original 
application to settle the question of priority. ‘And in full reliance 
on the invariability of the rule, many patentees have altogether 
disregarded any necessity for guarding against the contingency 
which has just occurred in. the case of “ Bates and Redgate’s ap- 
plication by petition for patent,” mentioned in our last issue. 
It never occurred to such persons as at all likely that an inventor 
whose date of application was after theirs could obtain a patent 
and oppose effectually the granting of their patent. But this has 
just happened in the case referredto, very much to the astonish- 
ment of patentees in general, some of whom appear to think 
that the decision is opposed to thestatute of 1852.. Those, how- 
ever, who will take the trouble of referring to the 22nd section 
of the Act, and considering its terms, will see that such an idea 
is a mistake. The qualifying words of the section are: ‘ Where 
the law officer to whom the application was referred, or the Lord 
Chancellor thinks fit and directs, any such Letters Patent as 
aforesaid may be sealed, and bear date as of the day of the seal- 
ing of such letters patent, or of any other day between the day 
of such application and the day of such sealing.” These words 
follow, and qualify the words :—“ It shall be lawful to cause any 
letters patent to be issued in pursuance of this Act, to be sealed 
and bear date as of the day of the application for the same.” 
Prior to this Act, every patent bore date from the day of its 
sealing, and this Act made it lawful to refer the date back to the 
day of original application, but left it discretionary with the Lord 
Chancellor to make the date of the patent either that of the 
sealing or of anintermediate day. The rule, with two exceptions 
(one in 1854 and the recent one), has been to make the date of 
application the date of the patent. Patentees will now see the 
importance of drawing a cleardistinction between a provisional pro- 
tection and apatent. There is no reason to doubt that, except in 
such cases as that which has just been decided, the date of the 
patent will continue to be that of the day of application, but 
still there is sufficient in the possibility of the recurrence of such 
cases to set patentees on their guard against relying too impli- 
citly on a mere provisional protection. The remarks of the Lord 
Chancellor as to the “ more absolute protection” to be obtained 
by filing a complete specification in the first instance require to be 
arded against possible misconstruction. It is very true that 
the filing of such a document would constitute a publication 
from its date, and so “ would be a bar to any other person's seek- 
ing a patent for the same invention,” but it is to be remembered 
that the ultimate grant of the patent might still be effectually 
revented by opposition, facilities for which might be afforded 
by the disclosure of the complete specification. We know of two 
instances in which grants of this kind were stopped. It would 
be very unwise if patentees were hastily to infer from the Lord 
Chancellor’s: words that they would be necessarily safe from oppo- 
sition by filing a complete specification at once. If this course 
were generally adopted we should have an increased number of 
defectivespecifications. These documents, while nominally com- 
aren would be really incomplete. They would be complete in 
‘orm, but crude in matter. It is a rare thing for an inventor to 
have so matured his invention at the date of his first applica- 
tion for a patent as to be able to make a specification of its de- 
tails in the form ultimately adopted by him. The effect of 
such a practice would be to multiply instances of palpable varia- 
tion between’ the modes of carrying inventions into effect repre- 
sented and described in specifications, and those afterwards 
employed by patentees. This would greatly increase the compli- 
cations in the trial of cases by making difficulties as to identity 
between the invention claimed by a plaintiff patentee, and that 
described in his specification. Looking at the effects likely to 
result from the decision at present referred to, it will be a good 
thing if inventors are led by it to pay more attention than they 
have hitherto paid to the difference between a provisional pro- 
tection and a patent. It is to be hoped also, chat it ma tend 
to limit the number of mere visional protections for so- 
called inventions thatare not worth carrying on to patents, These 
have been inconveniently increased in number the last few years, 
owing to the core of all kinds of far ee acting as 
tent ts, and many inventors passing their own patents. 
Another sbuss may likewise receive a prom f from this decision; 
we refer to that of advertising as a patent that which is only a 
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No. L—On THE SuBsect-MaTTER OF A PaTENT. 

Tue subject of the patent laws.of this country having 
now attracted considerable attention, both through the 
recent debate in the House of Commons, and the frequent 
agitations of private individuals banded together for the 
purpose; and, moreover, as the practice of the United 
States law has been in some cases recommended as a 
panacea for all our troubles here, we have thought it.advis- 
able to lay before our readers a short account of the law 
as Lf — at present in the pom 2 - 

e subject is a large one, and we shall, therefore, simpl 
give a te en outline of it. For the present, we shall 
confine our attention to that part which relates to the 
subject for which letters patent may be obtained, , 

In the United States, when power was given to Congress 
“to promote the progress of science and useful arts by 
securing, for limited times, to authors and inventors the 
exclusive right to their respective writingsand discoveries,” 
the terms “inventions” and “ discoveries” were well un- 
derstood. ag were founded partly on the English law 
and ly on the recognised practice of some of the States 
which had already, by particular grants, protected certain 
select inventions, Accordingly, in the first general patent 


law passed by Congress,* the subjects for which patents. 


were to be granted were described as the invention or dis- 
covery of “any useful art, manufacture, engine, machine, 
or device, or any improvement therein not before known 
or used.” In the next statute—that of 2lst February, 
1793—the phraseology was first introduced which has been 
ever since employed, namely, “any new and useful art, 
machine, manufacture, or composition of matter, or any 
new and useful improvement on any art, machine, manu- 
facture, or composition of matter, not known or used before 
the application ” for a patent. 

We have, then, the following four heads of subjects 
suitable for patents, viz., an art, a machine, a manufacture, 
and a composition of matter. Let us see how each of them 
may be defined and regulated. 

Curtis tells us that the term “ Art” was intended to em- 
brace those inventions “where the particular apparatus or 
materials employed may not be the essence of the discovery, 
but where that essence consists in using apparatus or ma- 
terials in new processes, methods, or relations, so as to con- 
stitute a new mode of attaining an old result, or a mode of 
attaining a new result in a particular department of in- 
dustry, which result may not of itself be any new ma- 
chine, manufacture, or composition of matter; or, finally, 
an entirely new process of making or doing something 
which has not been made or done before by any process. 
In England, to make a new process the subject of a patent 
the word “ manufacture” would be used, and would have 
to be interpreted somewhat liberally. Thus, in some cases 
there might not be a perfect distinction between the thing 
itself ea the art cr process of making the thing. 

The following case, which is among those cited by Curtis, 
clearly shows the meaning of the word “ Art.” The plaintiff 
in a case alleged himself to be the inventor of an improve- 
ment in printing bank notes as a security against forgery. 
His plan was to print on both sides of the note, either by 
copper-plate on both sides or by letter-press and copper- 
plate. Now it was clear that the art of printing with 
types or copper plates was not a subject for a patent. The 
plaintiff simply made use of old means and produced a new 
result, for which it was ruled he was entitled to protection.{ 

A “Machine” is defined thus :—‘ When the sup- 
posed invention is not a mere function, or abstract mode of 
operation, separate from any particular mechanism, but is a 
function or mode of operation embodied in mechanism 
designed to accomplish a particular effect, it will be a 
machine in the sense of the patent law.”|| In other words, 
it may be said that a machine is rightfully the subject of 
a patent whenever any effect, new or old, is produced by 
mechanism new in its combinations, arrangements, or 
mode of operation. A patent for an improvement on a 
given machine is the same thing as a patent for a new 
machine. This is almost self-evident from the definitions 
of a “Machine,” but nevertheless the Statute specially 
provides for such cases. ' 

With regard to the head “Manufacture,” we cannot do 
better than give the definition which Mr. Curtis has added 
as a note to his work. He says a manufacture “ would be 
any new combination of old materials, constituting a new 
result or production, in the form of a vendible article, not 
being machinery. In one sense all materials are old, as 
the amount of matter in existence does not depend upon 
the will or skill of man, Whatever he uses is, in one 
sense, an old material. In this sense, therefore, all that he 
does in producing a new manufacture is to bring old mate- 
rials into a new combination, and by so doing to producea 
new result in matter. It is this new combination, carried 
into or evinced by.a new result or production, that is the 
subject of a patent. The use of all the materials in other 
combinations may have been known before; but if they 
are used in a new combination, producing a new result, 
there will be a good subject for a patent for a ‘manufacture,’ 
as there is in respect to ‘machinery,’ when the same thing 
is effected.” § 

Lastly, the term “Composition of Matter” includes 
medicines, compositions sold in the arts, such as paints, 
&c., and other combinations of substances intended to be 
sold separately. In such cases the subject-matter of the 
patent may either be the composition itself, that is the new 
thing uced, or the means of promeens it. In most 
cases the patent will cover both, because if the thing be 
new it is clear that the means of production must almost 
invariably be new also, And, on the other hand, if the 
thing or composition be not new, then the patent will be 
for a process or manufacture, and not for a “composition,” 
assuming of course that the means or method of produc- 
tion is novel. The test of novelty in these cases must be, 
not whether the ingredients of which the composition is 
e are new, but whether the combination i is new. 





Curtis on the Law of Patents, 1867. 
; ’s R., 9 12. 
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PRIVATE BILLS OF THE SESSION. 
TE Committees of both Houses have this week resumed 


of as yet. Notwi this, however, it may safely 
be said that the larger portion of the business, and the 
most important cases, are already cleared off. The bills 
with which i are commenced in the House of 
Lords do not usually include those in which keen and 
rotracted contests are expected; these are usually first taken in 
d by the Commons, and be said to be already done with. 
Among the more important of them was the Midland and Lon- 
don and North-Western Bill, for the abandonment of the Settle 
and Carlisle line, for which the Midland obtained powers three 
years ago. The bill was powerfully opposed by the North- 
Eastern, the Lancaster and Carlisle, the North British, and Cale- 
donian Railway Companies, and by the owners and inhabitants 
near the proposed line. After a contest the bill was 
rejected the committee. The London and North-Western 
Omnibus although sixteen companies, persons, and parties 
prayed to be heard against it by counsel, passed through Mr. 
O’Reilly’s Committee on Group 4, which declared the preamble 
proved. Two important. bills were brought in by the Great 
Eastern Company, and both passed. One of them—the Steam- 
boats Bill—was fer the extension of the company’s packet service 
with the Continent. It*was resolutely opposed by the General 
Steam Navigation Company, and other bodies that thought their 
interests in danger, but the committee could not concede, what- 
ever committees may determine in relation to the “territories” 
of railway companies, that the German Ocean could be regarded 
with propriety as the exclusive territory of any navigation com- 
pany, and granted the bill, the provisions of which, if carried 
out, are well fitted to bring a large amount of additional traffic 
over the Great Eastern system. The Mersey Docks and Harbour 
Board Bill, a very important measure, upon which a great fight 
was expected, was unexpectedly withdrawn before committal. 
The Cray Valley Sewage and Drainage Bill, for a large and im- 
portant scheme, was opposed by the Dartford and Crayford 
Navigation Commissioners, the Dartford District Highway Board, 
the Local Board of Health, the South-Eastern Railway Company, 
the owners of property of Bexley, Bexley Heath and Crayford,'and 
numerous other firms and parties. After a lengthened inquiry 
the bill was rejected by the Commons’ committee. The Great 
Central Gas Bill was rejected by the committee, Mr. Monk re- 
porting specially, having in view, doubtless, the financial mani- 
pulation of Mr. Benjamin Higgs, that the committee were 
“satisfied, on the evidence of the. promoters; that for share- 
holders there has been for many years past no sufficient audit or 
supervision of the accounts of the company, and that defalcations 
have occurred, extending over a period of six or seven years, and 
exceeding in amount £71,000.” 

Among metropolitan schemes, the Board of Trade Bill for the 
Park-lane Improvement seems-at last likely to pass, after having 
been brought forward for four years.in succession. Mr. Bouverie’s 
committee, to which this bill was referred, rejected the Bays- 
water Market and Baths Bill, but the Belgrave Market and the 
Belgravia and South Kensington New-road Bill are still on foot. 

The Commons’ committees have now to deal with all, or nearly 
all, the bills that have been read a third time and passed in the 
House of Lords, and the Lords’ committees have to take up the 
whole of the bills that have passed the House of Commons, and 
still a few of their own in addition. Numerically the Lords have 
a considerably larger number of bills to get through than the 
Commons, but the work will now be light for the committees of 
both Houses. The more important opposed bills have already 
been dealt with by the Commons, and some of them rejected, 
while copious and exhaustive evidence has been recorded in rela- 
tion to those others which are contested, and this evidence will, 
of course, be available to their lordships as bases for judgment. 
One of the groups in the Lords will, it is expected, occasion a 
renewed battle in committee, that namely, that includes the thre¢ 
Tramway Bills for the metropolis, which were the ground for an 
obstinate contest in Mr. Sclater-Booth’s committee on Group 2. 
The opponents are determined, it appears, to fight the matter 
through every stage in which a locus standi is allowed them, and 
if they do not d in inducing the Lords to reject the bills on 
the preamble, they will probably endeavour to have a similar 
clause introduced in the Lords to that which Mr. Rase proposed 
in the Commons, to the effect that other companies or persons 
may be entitled to use the Tramway Companies’ rails for car- 
riages with flanged wheels adapted to the rails. Clogged by such 
a condition the bills would be practically defeated, and not worth 
ac 





cepting. 

Only an bills have as yet received the royal assent, none 
of them being of much public importance. In another week or 
ten days a large rumber more will be ready for the finishing 
process, in which Sir Shaw Lefevre, Clerk of the Parliament, 
takes such a prominent part, and for his authoritative declara- 
tion La Reine le veult. 

The total number of private bills passed at the end of the cur- 
rent session will fall considerably short of two hundred—a very 
low figure compared with the numbers passed in many former 
sessions. 





CAPTURING WHALES BY ELEcTRICITY.—A good deal used to be 
talked about applying explosive bombs in the whale fishery; but 
actual trials have shown the plan to bea failure. The explosion 
of a bomb, if attached to the ‘harpoon, simply destroys the flesh in 
its neighbourhood, and hence the hold on the fish which is 
often thus lost and uselessly killed. From various causes, amongst 
which are, no doubt, the eral useofgas for lighting, and the 
discovery of petroleum, the whale fishery has rather languished of 
late B neve and it probably requires a stimulus such as would be 
afforded by diminishing its well-known dangers. Whether this object 
would be obtained be a curious proposal submitted to the ety 
of Civil and Mechanical Engineers, by Mr. H. J. . only 
actual trial could show; but we understand that the project is 
pay brought forward by practical whale fishers. A galvanic 

tery is placed in the whaling boat with a powerfol induction 
coil in communication.. From the terminals of the battery two 
insulated wires pass as conductors, through a line of the size 
ordinarily used to the harpoon, which is made with 
heads, separated from each other, each insulated wire passing 
through the harpoon to the points where they terminate. The 
handle of the harpoon is of course insulated. In this harpoon the 
circuit would be complete when it struck the ee oe 
to another plan, one insulated wire passes from one i 
the rope to the end of a harpoon having one point only, the other 
insulated wire in the water, and acting as a means for the 
experiments have been tried on eels and 
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STARNES’ PATENT SHIPS SIGNAL LAMP. 


Fir. 6, 


In the accompanying engraving we ‘iTlustrate a ship lamp 
ge by Mr. J. 8. Starnes, of Broad-street, Radcliff 


Pp 
come licable for use for every description of light that is re- | 
uired by the Admiralty regulations, whether for steam or sailing | 
ships either under weigh or at anchor. Thus, it may be 
ei’ as an anchor light, as a mast-head light for steamers, or as 
a port or as a starboard light. This lamp alone also will meet the 
requirements of the Merchant ee 1862, and of an 
Order in Council, dated January 9th, 1863, having reference to 
open fishing boats, small yachts, and other open boats where a set 
of lights cannot conveniently be carried. The end aimed at in this 
invention is attained mainly by dividing the circle of which the 
lamp is composed into three equal parts or segments, and providing 
a separate means of obscuring each or either third or segment at 
will, so that the light can be shown through any i third 
of the circle as may be required, or through two of the thirds or 
segments, or me all equally around. Two of the thirds or 
segments — ided each with one coloured slide, one red and 
one green. e lamp is made with an upper and a lower casing. 
Between these two casings is interposed a circular glass, which 
may be of that men roe known as the plano-convex, or a globe 
lass of the ordinary kind. The glass is securely held in position 
by vertical ribs or ——. One end of each rib is fastened to 
the upper casing, and the other end of each rib is fixed to the 
lower casing. e lower casing of the lamp is made double—that 
is to say as a cylinder within a cylinder, and the annular space 
thus formed between the two cylinders is used for the reception 
of slides, which are either of coloured glass in frames or are opaque 
or blank slides of metal. These slides can be moved up and down 
in grooves in the sides of the ribs of the lamp. The central cir- 
cular within the inner cylinder receives the lamp proper. 
Fig. 1 is a plan of the lower casing of lamp showing the relative 
position of the blank slides and the coloured glass slides. The 
opaque or blank slides are lettered a', a*, a*, the red glass slide 
which serves as the port signal is marked 6, and the green or star- 
board signal is marked c. When the lamp is required as an anchor 
lamp the whole of the slides are run down into the annular space 
so that the white light is exposed all around. This is represen 
in Fig. 2. When used as a masthead light the opaque or blank 
slide a' is raised, which obscures one-third of the circumference of 
the glass circle. The light therefore is thrown not all around, but 
over two-thirds of a circle. This mode of using the lamp is shown 
in Fig. 3. By retaining the opaque or blank slide a’ in the posi- 
tion just named, raising the blank slide a*, and the red slide }, 
the lamp becomes a port signal, “ 4. Fora starboard signal the 
slide a’ is still kept in position, the red glass 6 is slid down, and 
the opaque or blank slide is run up over that of the lamp. 
The green glass cis now raised, as represented in Fig. 5. Fig. 6 | 
represents the lamp as used for open fishing boats, small yachts, | 
or other boats, exhibiting a green light on the starboard side 
and a red light on the port side. The lamp can be so arranged for 
this purpose that the green light cannot be seen from the port 
side, neither can the red light be seen from the starboard side, 
ig. 7 ts the arrangement employed for the purpose of re- | 
e slides in ition when raised for signalling. d is a | 
os < metal with horizontal tongue ¢, which passes through a | 
ot formed in each blank side at its under or lower side, so that 
when the slide is raised the tongue ¢ will, by entering the slot, 
= slide in position. The slides a? and a* are slotted also 
at or top sides. The slides b and c are not slotted, but 
on that part of the u side of tongue ¢ that 
has passed through the upper or lower in slides a*, a*. Fig. 8 











IMPROVED SHIPS’ CLOSET. 
Messrs. JoHN H. WILSON aND Co., ENGINEERS, 

Tue above engravin; resents efficient fi of ship’ 
closet, which, oe eaten, is aon bene catensively ote 
The great eo urged in its favour are its simplicity, the ease 

can be put to rights if out of order, and, above all, 
resistance it offers to water for: itself up the soil- 











The basin is unattached, and, as shown in Fig. 1, 
il-pipe becoming chok 


, London, | out in the event of the : 
lamp is constructed in such manner that it shall be- | by means of the projecting handle, the basin opens and closes the 





tap which admits the water, and after the tap is closed 
continues to flow into the basin for a time, from a small 








the perfect 
pipe. Its construction is very simple, so simple that our woodcut 
explains it. 





bottom of the casing, all of which is metal, is made in form of a 
dish or shallow basin, thus any damp which might escape is 
caught, and the deck preserved from rot, 





THE NEW ZIRCONIA LIGHT. 


THREE or four months ago the news spread in England, through 
the medium of the scientifi papers, that adiscovery had been 
made in France which would have the effect of abolishing the lime- 
light by substituting zirconia for the lime cylinder. The advan- 
tages were stated to be that zirconia is not eaten away by the oxy- 
hydrogen flame, and that when not in use it does not absorb 
moisture and crumble to pieces like lime; also, that in consequence 
of this stability the ordinary clockwork of oxyhydrogen lamps to 
turn the lime cylinder would be pens = | with zirconia. It was 
further said that the zirconia gave more light than lime under the 
same oxyhydrogen flame. 

Considerable interest in the new invention was ommneie 
raised in this country among the many who use the limelight, but 
weeks passed away without anybody being able to procure the zir- 
conia cylinders in London. One night, however, ata soirée at 
King’s College, the zirconia light was exhibited burning with great 
steadiness and brilliancy in the presence of Professor W. Alien 
Miller, F.R.S., and many others, but no accurate tests were made, 
and both then and afterwards the zirconia cylinders were as un- 
procurable in London as ever. 

This week one of the first zirconia lamps procurable for examina- 
tion in this country reached London, and was sent by Mr. R. J. 
Fowler, the Parisian correspondent of the British Journal of Photo- 
graphy, to Mr. John Traill Taylor, the editor of that journal, with 
the request that he and Mr. W. H. Harrison would test its work. 
ing qualities. The lamp was the —' of Messrs. Harvey, 
Reynolds, and Co., Leeds. Accordingly, last Wednesday some 
experiments with the lamp were tried at the workshops of Messrs, 
Darker Brothers, philosophical instrument manufacturers, at 
Lambeth. 

At present, we are informed, the French company refuses to sell 
the zirconia cylinders without their lamp be also purchased. This 
lamp, made for special use with the zirconia, gives a vertical 
flame, and the piece of zirconia is held in it by a little brass sup- 
port. The piece of zirconia was excessively small—about as big 
as a pea—and here at once was a source of great loss of light, be- 
cause the flame was competent to raise to whiteness several times 
the area presented to its action. On this account alone the total 
amount of light was very much less than the same flame gave with 
a lime cylinder, so as to put com petition between the two out of 
the question, unless the zirconia surface be very greatly increased 
in size. 

The experimentalists then cut down a piece of lime till it 
equalled the zirconia in size, and the lime and zirconia were 
exposed in turn to the flame, the result being that the zirconia 
was found to emit a less white and brilliant light than the lime 
under the same conditions, nor did variations in distance from the 
nozzle of the jet alter this result. Next, many variations in the 

ressure of the gases were tried, but the result was not altered. 
hen, substituting an English “* blow-through” jet for the blow- 
ipe sold by the French company, the same inferiority of the 
ight from the zirconia was perceptible, nor did variations of pres- 
sure affect the result. Lastly, a good orthodox <a blow- 
ipe was tried, wherein the two gases mix thoroughly some little 
Sivtance behind the nozzle, and again the results were the same, 

These conclusions do not in any way affect the question of the 
permanency of zirconia under the fierce heat of the oxyhydrogen 
flame; but such permanency, if purchased at the expense of 
inferior light, is too dearly bought, and will condemn the inven- 
tion. Unless the inventors are acquainted with some peculiarities 
of zirconia unknown to those who are versed in the use of the lime 
light, and can by an unknown method bring out a light from the 
zirconia equal to that given by lime, the zirconia light, from an 
economical point of view, is a failure. : 

A few other experiments were tried, showing that soft lime and 
hard lime have to be placed at different distances from the blow- 

ipe nozzle to get the maximum amount of light from each, 
Chemical composition even more than hardness varies the amount 
of whiteness of the light. Magnesia cylinders were found to take 
@ longer time to heat to whiteness a longer time to cool than 
either lime or zirconia. Quartz idly vitrified under the flame, 
and asbestos could not resist the intense heat. It requires time 
and repeated heatings and lings to test the permanency of 
zirconia under the oxyhydrogen flame to ascertain whether it does 
away with the necessity for clockwork apparatus. The piece 
on Wednesday looked at the close of the experiments none the 
worse for the operations it had undergone, and a native zircon 
crystal, which on previous occasions Messrs. Darker had oceca- 
sionally ignited under the oxyhydrogen Cowrtes is now as hard 
as ever, having shown no tendency to crumble or soften like lime 
beneath atmospheric influences. The heat had 
traces of vitrification, which could be seen only by the aid of a lens. 
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SALE OF PLANT AT BLACKFRIARS BRIDGE! 
Buackrriars Bridge is rapidly approaching completion, 
and Messrs. Thorn, the contractors, have commenced the 
sale of the plant used in its construction, Carrying out an 
intention expressed in our last impression, in an article on 
the value of second-hand machinery, we subjoin particulars 
and prices of some of the most noteworthy items at 
the first sale, which took place on Tuesday, the 1st inst, 
Mr. C. J. Baker, of 65, Great Russell-street, being the 
auctioneer. The particulars of the articles sold we reprint 
from the catalogue. The words between brackets are ours. 


Lor 

1. Quantity of short pieces of sling chain, from jin. to jin. at 
per cwt, 
, 2, 267ft. of fin. chain, in 20ft. to 25ft. lengths, at per cwt. 

3 Two single-sling in. and jin. chains with double rings, at per 


- A double and one single jin. sling chains, with rings and 
— at per cwt. 

. Two double- sling lin. chains, with rings and hooks, at per 
cw 

é Three single-sling jin. chains with rings and hooks, at per cwt. 

. Two double-sling chains, Jin, and jin., with rings and hooks, 
my per cwt. 

8. Two double-sling chains, jin. and fin., with hooks and rings, 
at per cwt. 

[Sold for about 9a. per owt. All good chain.] 

9. Twenty pile shoes, 2s, per cwt. 

10. Thirteen pile rings, from 9in. to 14in. diameter, 3s. per cwt. 

13. A stack of wrought iron wedges, 4s. per cwt. 

14, A stack of new wrought iron dogs (in store), 11s. per cwt. 

15. A wooden water tank, 7ft. by 3ft. 8in. by 3ft. 8in., iron- 
bound, tongued, and jointed in white lead, £1 11s. 6d. 

15*, A ditto, £1 11s. 6d. 

16. A wooden tank, 5ft. by 4ft. din. by 4ft., 

17. A wrought iron water tank, 6ft. by ae by we with jin. 
boiler plates, and angle iron top and bottom, £5 

18 A ditto ditto, to correspond, £5 12s, 6d. 

[These last were capital tanks, nearly new, and very well made. ] 

19, A 5-ton Saunders’ patent spring shackle (new), £1 15s. 

20. A 10-ton ditto ditte (new), £2 17s. 6d. 

21. A ditto ditto (new), 

[These shackles consist of india-rubber tings between discs, 
through which theshank of the hook passes; the load compresses 
the springs, and it is quite possible to measure exactly what the 
strain i by the compression on the shackle. They were sold very 
cheap. 

oT \ single-purchase crab, with cast iron barrel, 2ft. wide, on 
iron frame (frame broken), £1 18s. 

28. A single-purchase crab, with cast iron barrel 2ft. wide, £33s, 

34. A treble-purchase crab, with cast iron barrel 3ft. 4in. wide, 
spurand pipion wheels, cast iron frame and wrought iron stretcher 
bars, gun-metal bearings, and iron handles —" by Richards, 
London, to lift thirty tons (very little used), £13. 

35. A ditto ditto, precisely similar, £12 10s, 

[These were two of four splendid crabs specially designed to 
lower the caissons used in putting in the foundations, and were in 
every respect exceptionally good. | 

36, A pair of 3-sheave blocks, to suit the 30-ton crabs, £12 10s. 

37. A single-sheave ditto, with wrought iron frame and hook, 
1€in. in diameter, £1 7s. 

38. A ditto ditto, with wrought iron frame and hook, 19in. in 
diameter, 9s. 

39. A ditto ditto, lin. in diameter, 7s. 

40. A ditto, 15 shin, i in diameter (no hook), 8s. 

41. A 2lft. new pile engine, with about 15 cwt. monkey, crab, 
runners, and all gear complete, £11 10s, 

42. A 28ft. ditto, with about 1-ton monkey, crab, runners, and 
gear complete, nearly new, £23. 

43. A 35ft. ditto, with about 22 ewt. monkey, crab, runners, and 
gear complete, £16. 

[These lots were very good and cheap. ] 

45. A wrought iron upright circular double-plated fiue boiler, 
8ft. high, 2ft. 10in. diameter, with two metal steam taps, fire-bars, 
wrought iron furnace door and frame, manhole, and cover and 
chimney, £16. 

[An excellent boiler, very little used.] 

47. An overhead 10-ton hand traveller, by Holbrook, London, 
55ft span, with wooden beams, jin. flitches, travelling jenny, 
blocks, falls, tension rods, and handles all complete, £75. 

[These are two of the wooden travellers which have done good 
service during the last five years. They arestrong, but not of good 
design, and are a little the worse for wear. ] 

48. A ditto ditto, precisely similar, £70. 

42, An overhead 25-ton hand traveller, by Richards, London, 
bait span, with wooden beams, lin. flitches, travelling jenny, 
blocks, falls, tension rods, and handles all complete, £100. 

50. A ditto ditto, precisely similar, £95. 

[These were very superior travellers, good for thirty tons, 
scientifically trussed, and in excellent condition. 

51. An overhead steam traveller, by Brown, Wilson, and Co., 
London, to lift ten tons, 55ft. span, with two wrought iron box 
girders, fixed flued upright boiler and engine, travelling jenny, 
blocks, falls, &c., all complete, £200. 

52. A ditto ditto, precisely similar, £240. 

53. A ditto ditto, precisely similar, £200, 

54, A ditto ditto, precisely similar, £190. 

55. A ditto ditto, precisely similar, £195. 

[Illustrations of these will be found in our 
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Grants and Dates of Provisional Protection for Six Months. 

894. VicToR CHEMBRY, ving al France, “ Paaee ecto ay » the construc! 
of apparatus for dam al prestng simultaneously t surface of 
and felted fabrics postions "—24th March, 186' 

1261. JOHN THOMPSON, Neuen attest, Liverpool, ‘ Nn method of and 
apparatus for work: bin fuel or labour.” 

1277. JONATHAN SCHA ** Improvements in the manufac- 
tage liquid soap.”—~ 4, = ates intend, 2 

1299, JAMES ANDE Ks onderry, Ireland, “ Inipreve- 
ments in velocipedes, Sth april, 1869 

1326. Epwarp Crow8, 
in applying the waste heat from rev 
steam.” —29th April, 1869. 

1333, ADDERLEY SLetaH, Lancaster-road, Notting-hill, en “ Improve- 
ments in the means of and mechanism for obtainin 

1337, ROBERT Craig, Newbattle Mills, Dalkeith, idodhtaay, mB. “ rhe 

in hinery for the manufacture of i 





“e Im- 
boxes for holding 





1869. 

1365. RUDOLPH WAPPENSTEIN, Manchester, ‘‘ An improved system and 
ratus for registering the numbers of passengers travelling in or an. 
buses and — conveyances, or entering public gardens and ee 
4th May 

1389. Ewa Teves Hupson, Percy- , Bayswater, London, ‘“ Im- 
provements. in , vehicles, or conveyances pro or moved by 
the power of persons carried or conveyed thereby.” 

1391, CHARLES DENTON ABSL, Chancery-lane, London, “ fj 
the treatment of east iron for the production of wroug stee! 
therefrom.”—A communication from William Maclay Picture 
Pennsylvania, U 8. 

1393. WILLIAM BENNETT, Aston, near Birmingham, and JOHN Seiden, 
Birmingham, ‘Improvements in kitchen 

1395. WILLIAM GALLOWAY, Craigie, Ayrshire, N.B., “Improvements in 
apparatus for breaking or retarding railway trains.”’ 

1397, JOSEPH NEEDHAM, Chiswick, Middlesex, ‘‘Improvements in velo- 
cipedes,” 

1399. JOHN MATTHIAS HART, Cheapside, London, “ Improvements in the 
construction of safes or depositories for seeurity, and in securing the doors 
of safes or depositories, strong rooms, and such like places, also in fire- 
proofing the same, part of which improvements is also applicable to the 
construction of parts of locks.”—6th May, 1869. 

1401. Ernest SkYD, Princess-street, London, “Improvements in fluid 
— .’—A communicaiion from Charles Frederick Jenny, New York, 

Ss. 

1403, DAVID POSENER and ADOLPH POSENER, Mansell-street, Goodman’ s- 
fields, London, ‘‘ Improvements in pipes for smoking tobaeco.” 

1405. JOHN RAMSBOTTOM, Leeds, Yorkshire, and THOMAS Massey PEARCE, 
Bradford, Yorkshire, “‘ Improvements in steam and hydraulic apparatus 
for pumping, forcing, and measuring Water, and for raising weights.” 

1407. FRIEDRICH LEONARDT and H IAH HEWITT, Birmingham, 
provements in metalli¢ pens, p holders, and metalli 
pens and other small artieles.” "7th May, 1869. 

1409. FRANCIS CHARLES KNOWLES, Lovell-hill, Berkshire, “A new or 
improved method of purifying and conve east iron into malleable iron 
= into steel, and for the making and use of materials and appliances for 
the same.” 

1411. Bristow Hunt, Serle-street, Lineoln’s-inn, London, ‘ Improvements 
in horse collars.”—-A communication from Laurent Cogent, Paris. 

1412. Henry MYERS, Miles-Platting, near Manchester, Lancashire, 

‘Certain improvements in doors for fi of | ive and Other 

ilers.”” 





1413. EDWARD MAYBURY, GEORGE MATTHEWS, and EDWARD MARSTON, 
Pendleton, Lancashire, ‘‘ Improvements in puddling furnaces.” 

1415. EDWARD STSPHENS COPEMAN, Upper King-street, Norwich, “An 
improved method of and a) tus for communicating between the several 
parts of railway trains.”—8#h May, 1869. 

1417, WILLIAM New2z4M NICHOLSON, Trent Ironworks, Newark, Notting- 
hamshire, ‘‘ Improvements in haymaking machines 

1419. HecTOR AUGUSTS DUFRENE, Rue de la Piaciité, Paris, ‘‘ Improve- 
ments in desiceating and irving meat and other organic substances. — 
A communication from Chartes Téllier, Passy, Paris. 

1421. CHARLES LauTH, Rue de Fleurus, Paris, ‘‘ Improvements in dyeing 
and printing.” 

1423. WILLIAM CURRIE, Edinburgh, Scotland, ‘Improvements in the 

0! seats, mattresses, life presérvers, and other 

articles requiring to be stuffed.” 

1427, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘ Improvements 
in gun locks.”—A communication from Randal Duke Hay and James 
Madison Hill, Crooked Creek, North Carolina, U.S. 

1429, JOHN WITHERS, Handsworth, Staffordshire, *‘ Improvements in water 
meters,” 

1431. HENRY BESSEMER, Queen-street-place, Cannon-street, London, ‘“ Im- 
provements in the manufacture of malleable iron and steel, and in 
furnaces and apparatus employed for their fusion and treatment.” 

1433, HENRY BESSEMER, Queen-street-place, Cannon-street, London, ‘ Im- 
provements in the conversion of fluid crude iron and molten pig or other 
carburets of iron into fluid homogeneous malleable iron and steel, whether 
such pig or other crude iron is used alone, or is mixed with a portion of 
malleable or more or less decarburised iron in a solid or fluid state.” 

1435. HENRY BESS*MER, Queen-street-place, Cannon-street, London, ‘Im- 
pr and mode of working blast furnaces 
employed for smelting the ores of iron, and in the mode of employing and 
utilising the gaseous prod of such fu , and also in the construction 
and mode of working | of blast I ae employ ed to force air into blast and 
other furnaces.”—10th May, 1869. 

1437. EDWARD BRENNAN, Manchester, ‘“ Improvements in machines for 
polishing threads, braids, and woven fabrics, part of which improvements 
is also applicable to other purposes,” 

1441. CHARLES DENTON ABEL, Chancery-Jane, 
London, ‘‘ Improvements in galvanic batteries."—A communication from 
Emile Joseph Delaurier, Boulevart de Strasbourg, Paris 

1445. JOHN BELLAMY PayYNg, Chard, 8 “yy ts in the 
fittings for roller blinds, parts of whieh improvements are also applicable 
for suspending picture frames, and for coupling, joining, or connecting 
together the ends of ropes, cords, or bands.” 

1447. ALBERT VICKERS, Old Broad-street, London, ‘‘ Improvements in con- 
necting and sustaining the rails of failways.".—A communication from 
Samuel J. Reeves, Philadelphia, Pennsylvania, U.S.—11th May, 1869. 

1453. HENRY ING, St. John-stfeet-road, don, ‘‘ Improvements in fastenings 
and clasps for albums, books, and other like articles.” 

1455. TH) MAS BULLIVANT, Le@bury-road, Bayswater, London, ‘“ Improve- 
ments in window sashes, shutters, and frames, and in pulleys for the same 
and for other pu! Syd 

1457. — LOWE GREATOREX, East Grinstead, Sussex, ‘“‘ Improvements in 
urinals,” 

1459. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in saw teeth and in machinery or a; for forming the same.”—A 
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June 15th, 1866. They are now nearly as good as when 4 u 
They have proved themselves thoroughly efficient. They mp 
cost about £600 each. We need scarcely add that they are worth 
more than they brought. ]} 

56. A new set of traveller wheels for steam travellers, with 
axle, £5. 

60. A 14-horse power portable engine, by Ruston, Proctor, and 
©o., of Lincoln, with multitubular boiler, two 8in. cylinders, 
12in. stroke, metallic piston and rod, slide and t rottle-valves, 
with governors, rod, and eccentric, feed- -pump, cast iron fly-wheel 
5ft. in diameter, steam and exhaust pipe on iron frame and wheels, 
complete, £135. 

[This is a good plain contractor’s engine, which has been fairly 
used. It has one payer in the fire-box. We valued it before the 
sale at £130.] 

61. A 10-horse power portable engine, by Ruston, Proctor, and 
Co., of Lineoln, with multitubular boiler, Ulin. cylinder, 12in. 
stroke, metallic piston and rod, slide and throttle valves, with 
governors, rod, and eccentric, feed-pump, cast cast iron fly-wheel 5ft. 
in diameter, steam and exhaust pipes, on wooden frame and 
wheels (lately fitted with new tubing), £90. 


[About same a as the 14horse engine. Two patches in 


fire-box. We valued it before the sale at £90, the precise sum 
which it brought. } 

62. A set of Heinke’s diving apparatus, com g pump, dress, 
helmet, a pair of boots, leads, vulcanised a) rubber air tubes, 
life line, two pairs of flannel’ drawers, cay ernseys, two 


pairs of stockings, belt, kuife, and all comp tae 
[All these were in perfectly good condition, and fit for use at 


A sto ditto ditto, £63. 


great many other articles were sold, but we have very 
most snetal ly rerehgges a A secon &e., will 
ta is a 


ner wince are ge 


from Robert James , John Lough, Thomas Ritchie, 
J ames Ross, and William Lough, jun., Buckingham, Ottawa, Canada. 

1461. ALFRED VINCENT Newton, Chancery-lane, London, ‘Improved 
machinery for expressing juices from organic matters.’"—A en 
from Leonid Albert Thieme, Dresden, + pl —12th May, 186' 

1463. VICTOR DB STAINS, 8 London, “ | a in 
wheels, treadles, and brakes, principally applicable to bicycles and other 
light carriages.” 

1246. EDWAKD VINCENT NEWTON, Oxford-street, London, and PATRICK 
Mork CRaNng, Manchester, ‘‘ A new or, improved composition for coating 
ships, boats, boats, and other surfaces, and for protecting and preventing 
the fouling thereof.” 

1465. JosePH TiwMINS and JOHN GAYTON, Birmingham, “A new or im- 
proved lever fastening, for seeufel holding in a state of tension cords, 
cables, wire ropes, chains, o# the like.” 

1466. HANKINSON LUKE, Manchester, “ Improvements in window sashes, 
and in fastenings for the same.” 

1497. WILLIAM ALBXANDER LY¥fTLB, hand Grove, Hammersmith, Middlesex, 
“Improvements in electro- 

1468. THOMAS GEOR@E Fon 
improved apparatus or valve 
bottles and for other useful Pe venune, 

1469. JOSEPH TOWNSEND and Foases, Glasgow, Lanarkshire, N.B., 
oe in refihing of treating oils and fats, and in apparatus 

erefor.’ 

1470. IsAAC BATTINSON, GRonG® BAPTINSON, and THOMAS WHITEHEAD, 
Halifax, Yorkshire, “‘ Improvements im machinery for combing woo] and 


other fibres.” 
1471. Joun Fawoertt, Hudd ‘orkshire, ‘‘ Improved means or appa- 
ie, N.B., ‘I Ss in 


AUX DoLsy, Forest Gate, Essex, ‘‘ An 
® for the admission of air to feeding 







lesborough-on-Tees, Smead ‘“‘Lmprovements 
erberatory furnaces as Ginarthion of 


* 
i for facilitating the consumption of smoke in furnaces,”—13th 


May, 

1477 teaag’ STOREY and JouN Hewry STOREY, Manchester, and HENRY 
LEA and THOMAS LANE, Birmingham, ‘“ Improvements in means for con- 
trolling the discharge of water from, stand-pipes, drinking fountains, and 

taps or valves.” 

1478. JouN Kippax and James Kippax, Bolton-le-Moors, Lancashire, 
“‘ Improvements in the method o! counterpanes or quilts.” 

1479. CHARLES WILLIAM LAN street, pier “‘ Improved 

tus for concentrating: 

1480. JAMES THEODORE vs an 

manufacture of knives 
unication from Ch 


ity 


London, “ Improvements | in 
farts, gee in handles for the same.” 
comm tbrook, Middlesex, Connecticut. 
1441, WILLIAM FINLEY, S ‘ire, ‘Improvements in working 
applying the brakes of ay carriages, and in apparatus connected 

t! 


1482. HENRY BERNOULLI , Manchester, ‘‘ Improvements in cases 
for bottles and glass or a dapman, Ms communication from Jules Mathieu, 


aris, 
1483. cotien, Fetix, HENRY IVAB AXEL, FaRDINAND BANG, FRANCOIS 
Roce, CHARLES MONESTICR, and JEAN PIERRE ALBIN FicurER, Paris 
* An i tisievement in liquids for the lubrication of sheep’s or other woo 
or other animal textile fibrous materials.” 
1484. Moritz Woursky, Pilgrim-street, Ludgate-hill, London, “ An im- 
roved sliding fastening or lock for purses, pocket-books, boxes, satchels, 
ha and other similar articles.” 
FRANCIS HEDLEY, Richmond, Yorkshire, ‘‘ Improvements in horse- 





shoes.” 

1486. JoHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the treatment of atid other pulps, and in the machinery or 
coperetes employed thi ary ¢ommunication from Hugues Champon- 


aris. 

1487. "mame Easton Bron-y-Garth, Port Madoc, Carnarvon- 
shire, and Grorce AUG DART, Brynkir, Carnarvonshire, ‘‘ Im- 
provements in the Poorer conn od of railways.” 

148%. GzORGE TOMLINSON BOUSPIBLD, hborough Park, Brixton, Surrey, 
“Tmprovements in fot lifting building locks of stone, concrete, 
or other material, such blocks from the lifting appa- 
ratus."—A communication from Darnton Hutton, Beverwyk, Holland.— 
14th May, 1869. 

1490. Isano MORRIS MILBANK, G field Hill, C ticut, U.S., ‘Im- 
provements in cartridges for breech-leading fire-arms.’ 

1491. VALENTINE RUMNEY BATCHELOR, Marylebone, ae “ Improved 
arrangements for giving motion to wheels, specially applicable for the pro- 
pulsion of hand-power carriages.” 

1492. SAMUEL CORBETT, Salop, “ Improvements in velo- 

cipedes 

1492 Lo LOUIS ANTOINE VICTOR DuBOURG, Leicester-street, Leicester-square, 
Sontens ‘Improvements in the manufacture of oo. for lighting and heat- 

g purposes, and in the apparatus employed there 

1495 WILLIAM WILKINSON, -street, Eoston-squar,. London, and 
MARK Boss, Fitzroy-square, J cage in ig, print- 
ing, enamelling, and spat of wood, canvas, or other 
substances, and the pre material nines Be and ingredients 
employed therein, =e or apparatus appertaining to a part 


thereof.” 

1497. THOMAS BERNBEY, gee Bee, Norfolk, ‘Improvements in the 
mounting and working ve armour for ‘the protection of ordnance 
in battery and in shi fications, and elsewhere, and in apparatus con- 
nected therewith.” eh May , 1869. 

1498. FERDINAND KOHN, ertsteet, A ens «* Improve- 
ments in the mode of extracting th gar cane, beetroot, and 
other plants.”—A communication from alas Robert § Seelowitz, Austria. 

1499. RUDOLPH BODMBR, oe =. Holland Park, London, JOHN 

ODMER, New ire, and Louis RUDOLPH BopsER, 
or temegmeon f N ine mon, he Improvements in fire-grates, 
jicable to steam:hoiler fe other fi 


150. Ropext WILson, Patricroft, pon Manchester, “Improvements in 
machinery for preparing to be spun, and for spinning and doubling, cotton 
and other fibrous materials.” 

1601. HENRY DE GaRRs, Summerfield-street, Ecclesall-road, Ecclesall Bier- 
low, Sheffield, “I ents in gas and 

1503. ROBERT Hanwow, Heaton Notis, Lancashire, “ ievensate in hot- 
water boilers used for heating pu 5 sonal 

1504. DAVID HITCHEN, Halifax, kshire, ‘‘ Improvements in looms for 
weaving.’ 

a ANDREW DUNN and ALEXANDER LIDDELL, White-street, Southwark, 

Surrey, “‘ Improvements in the construction of metal cans or tins.” 

1506, CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements 
in apparatus for applying brakes on railways. *_4 communication from 
Samuel Henry Tisbury, Nahum, near Umballa, India. 

1507. THOMAS WricuTt and Isaac Fox, Nottingham, ‘‘ Improvements in 
the manufacture of lace made on bobbin-net or twist-lace machines, and in 
the machinery or apparatus employed therein.” 

1508. SAMUEL WILSON CLARK, Tower Royal, London, and WILLIAM Ropert 
pew a Clapham, Surrey, ‘‘ Improvements in hand signal, and other railway 














1509. « «ite EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in factory silver cans.”—A communication from Ezra Haskell, Dover, New 
Hampshire, U.S 

1510. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in revolvii ving fire-arms.”— A communication from 
Messrs. Smith and Wesson, Springfield, Massachusetts, U.S. 

1511. WiLLIAM «ROBERT — Southampton- buildings, Chancery-lane, 
London, “Imp for drying sugar.”—A communica- 
tion from Alexander Herbst, Moscow, Russia. 

1512, WILLIAM) §=ROBEKT LAKE, Chancery-lane, 
London, ‘‘Improvements in machinery for forming the threads of metal 
screws ’—A communication from Treat Timothy Prosser, Chicago, Iilinois, 
U.S.—I7th May, 1869. 

1514. AMOS TATHAM, Iikestone, Derbyshire, “‘ Improvements in the manu- 
facture of barbed needles.” 

1515. THOMAS FAGG and Jesse Fac, Haymarket, London, ‘* Improvements 
in the manufacture of waterproof gasments or overalls.” 

1516, CHARLES MuSELEY, Manchester, “‘ Improvements in the construction 
of india-rubber bags for the manufacture of felt hats.” 

1518. JAmes WATER worTH, Burnley, Lancashire, ‘‘ An improvement in fire- 
grates suitable for stove, domestic and other fires.” 

1519. ALEXANDER MELVILLB CLARK, Chancery-lane, London, ‘‘ tmprove- 
ments in tramway and other locomotive engines and carriages, and in the 

rmanent way for the same.”—A communication from Jean Larmanjat, 
ulevart St. Martin, Paris, 

1520. GEORGE ALLAN, Leadenhall-street, London, ‘‘ Improvements in the 
means or appliances for securing sheet metal and buckled or other metal 
— employed for roofing, flooring, enclosures, and for covering other 
surfaces,” 

1521. FREDERICK WALTON, Old Hall Works, Wolverhampton, Staffordshi 
‘* Improvements in coal vases.” 

1522. JOHN WOODWARD, Queen's Foundry, New Islington, Ancoats, Man- 

chester, ‘‘ Improvements in gas and water meters.” 

1524. JOSIAn LATIMER CLARK, Westminster, and JOHN BRoTHERTON, 
Wolverh , “Imp in the manufacture of 
iron and steel tubes.” 

1525. ALFRED VINCENT NEWTON, Chaneery-lane, London, ‘An improved 
mode of and apparatus for manufactyring paper-hangings.”—A communi- 
cation from Charles Hermann Rost, Dresden, Saxony. 

1526. EDWARD CooPER WARBURTON, Exchange- buildings, Bristol, ‘‘ Im- 
provements in for secret votes.’ 

1527. FREDERICK JOHNSON and WILLIAM HATOHMAN, Little Love-lane, 
London, ‘‘ Lmprovements in umbrellas.” 

1529, WILLIAM NAYLOR, Mildmay Park, London, “Improvements in railway 
brakes, and in apparatus connected therewith.” 

w. Henry Livesey and THOMAS COLLINSON, Blackburn, Lancashire, 

ts in vel 

1533. JAMES SAWYER and JAMES WoopMAN, Islington, London, ‘‘ Improve- 
ments in the mode of and in apparatus for the propulsion of velocipedes and 
other vehicles.” 

1534. RICHARD EpwArpD KEEN, Red Lion-court, Fleet-street, London, ‘‘ An 
improved mode of and means for securing panes of glass, more especially 
designed for street lamps or lanterns.” 

1535. ABRAHAM VAN WINKLE, Southampton-strect, Bloomsbury, London, 

‘An evice for corks in bottles.”—A ectunthedtien 
from William M. Lite, Newark, New Jersey, U.S. 

1536, WILLIAM buildi gene on lane, 
London, Jo Beane Hh in machines for manufacturing capsules for 
closing bottles, jars, and other yr communication Ia crteand Hip- 
ws Tardif, Paris.—18fA, May, 1869. 

538, WILLIAM MARTIN, M its in perambulators. 

1540. = — ao Mills, ‘Dui, Gloucestershire, “ Improve- 
ments means of generat gases vapours 
in the manufacture of extract wool, and in destteying arrenponssat, of 
material in mix and ia 
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a for meee oil or other I 
HARLES FERGUSON, Glasgow 

the washing, brushing, i and of bottles; and in the means, 
apparatus, or mechanism ) part of which mechanism is 


also applicable for other Pm 

1473. JAMES BOWNES, Nottinghamshire, “Improvements in 
mechan or apparatus and compressing tobacco. 

1474. ADOLPH FRIEDMANN, Hatton-garden, London, ‘ An improved orna- 
ment for personal wear. 


therefor, which apparatus is also spplicable to Sather purposes.” 
1542. JOHN TEMPLETON Lucas, Brecknock-read, Camden-road, London, 


** Improved v. 

1544. AUPaED Wises Dine, Rice eet ery London, “Improvements in 
velocipedes and other like vehicles.” 

1546. Davip Roperee, New York, U.S., “An improvement in shoes for 
h aud animals,” 


orses 
1548. FRANOIS ibe and : ( amuaad Burpert, Birmingham, “Certain 





1475. WALTER CaDOGAN, St. Anne-street, Birkenhead, Cheshire, ‘‘ I 
ments in couplings for connecting together the ends of driving straps or 





t 1476. STEPHENSON, Seulcoats, Yorkshire, ‘“Improvemenia in 





so. WiaoveRsy Moon#, Balscaddin Ho Dublin, 
ee othe? like 
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602. Witttat PaevediOK PoLtHE, the Bank, Worthing, Sussex, “Im- 
oe mpvement J in apparatus for securing or fastening the doors of safes and 


1554. LEANDER JOHN DUDGEON, Millwall, London, “‘ Improvements in | 
propelling vessels by meats of water.” | 
1556. ALAN Lawrie MCGavin, Barge-yard, Bucklersbury, London, ‘‘ Im- | 
and propelling ships and other vessels.”—A 
| 

| 

\4 





n 
communication from Benjamin Dickinson, Hopetown, Darjeeling, India.— 
19th May, 1 

1558. CHaUNCEY COLTON PARKER, Brooklyn, New York, US. “ Anim- 

vement in cord tighteners for curtain fixtures 

1562. Joan MOMILLAN, Dumbarton, N.B., and JAMES McGareGor, Glasgow, 
Lanarkshire, N.B., as the preservation of iron and steel 
and structures composed thereof. 

1564, THOMAS H@xBert and James CALVERT hae Riverhall-street, 
Surrey, ‘“‘ improvements in means for y for 
cating or transmitting signals and alarms.” 

1566, JOHN PHILIP NOLAN, Royal Artillery Barracks, Shoeburyness, Essex, 
“Improvements in apparatus for measuring distances, particularly appli- 
cable to warlike purposes.” 

1568. Gzor@e JOHNSTON, San Francisco, California, U.S., ‘‘ Improvements 
in the distillation of spirituous liquors, and in apparatus to be employed 
therefor.”"—20th May, 1869. 


Invention Protected for Six Months on the Deposit of 
Complete Specification. 

1560. ALEXANDRE AMEDEE ROSSICNOLT, Rue de Villiers, Paris, “ Certain 
improvements in electric clocks.”—-20th May, 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 


1466. JoHN THOMSON KING, Clayton-square, Liverpool, ‘‘ Manufacture of 
augers, bits, &c.”—25th May, 1806. 

1467. EDWAKD BEVAN and ABEL FLEMING, Birkenhead, Cheshire, ‘‘ Warm- 
ing and keeping warm articles of food. "25th May, 1866. 

1471, JAMES Da VENPORT WHKLPLEY and JACOB Jones STORER, Boston, 
Suffolk, Massachusetts, U.S., &e."”—26th 


May, 1866. 

475. Davin THOMSON, Old-street, St. Luke's, London, and WILLIAM 
Porter, Manor Park, — Kent, ‘‘ Machinery used in raising and forcing 
water, &e.” "—26th May, 

1926. WILLIAM Epwano — EWTON, Chancery-lane, London, ‘ Improvements 
in railways, &c.”—3ist May, 1866. 

1505. WILLIAM BAYLISS, jun., Seton epee cet, London, *“* Wrought iron 
fencing, hurdles, &c,” 29h May, ) 

1506. HUGH SCHOFIELD, Colne, Lancashire, “ Weft forks, &c.”—30th May, 

»66. 








**Use and application of fuel, 


1507. GEORGE TOMLINSON BOUSsFIELD, Loughborough Park, Brixton, 
Surrey, ‘‘ Cutting files.” —30th May, 1866, 

1491. JOSEPH Hat, Clarke-street, Stepney, London, ‘ Perforated elastic- 
faced cellular target.”— 29th May, 1866. 

1492. JAMES DaVENPORT oh tae and JACOB JONES STORER, Boston, 
a ele .8., ** Removing dust and gases from air.” —29th 


a antes DAVENPORT WHELPLEY and JacoB JONES STORER, Boston, 
! U.S., ‘Obtaining metals and saleable products 


fen pig &."—29th May, 1866. 





Patents on which the Stamp Duty of £100 has been Paid. 

1637. ALFRED GILBEY, Oxford-street, London, “ Packing-cases or boxes for 
holding bottles.”—3ist May, 1862. 

1653. WiLLIAM EowakD NEWTON, Chancery- -lane, London, ‘ Construction 
and operation of shot-proof gun towers, &c.”~ 3ist May, 1e62. 


Notices of Intention to Proceed with Patents, 

167. SAMUEL GEORGE ARCHIBALD, Edinburgh, Midlothian, N.B., “ Im- 
proved machinery for cleaning boots and shoes, knives, forks, spoons, and 
other articles, and for sharpening knives and other cutting instruments.’ 

172. JosePH ARMSTRONG, Brinsworth lronworks, Masbro’, near Rotherham, 
Yorkshire, * Improvements in crossings and switch apparatus to be used 
with the permanent way of railways, part of which improvements is appli- 
cable to other purposes.” 

174. NiCHOLAS DEMETRIUS SPARTALI, Liverpool, “An improved mode of 
and apparatus for propelling vessels.” —19/4 January, 1869. 

182, EPHRAIM BURTON, Upper Clapton, Middlesex, “‘A new or improved 
machine for distributing {7 or other matters in public thoroughfares.” 

184. PHILIP CHARLES EVANS, Bri Mills, Gl hire, and 
HENRY JAMES HOGG KING, Glasgow, Lanarkshire, N.B , ‘‘ Improvements 
in apparatus for feeding wool or other fibrous materials to carding or other 
machines.” 

186, HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“ Improvements in the manufacture of illuminating gas and of sponge by 
the action of hydrocarbon liquids or fluids on metallic ores, and in the 
furnaces for melting said sponge and other metals.”—A communication 
from Cyrille Jean Caumon, New York, U.S.—20th January, 1869. 

191. JOHN WILLIAM WILSON, Barnsley, Yorkshire, “ Improvements in steam 
boilers "—21st January, 1869 

206. ARTHUR MAW, Benthall Works, near Broseley, Salop, “ Improve- 
ments in the construction of moulds for moulding china, earthenware, or 





t A 

2. WILLIAM BURGESS, Newgate-street, London, ‘‘ Improvements in mincing 
machines.” 

212. JosePpH BEATTI£, Surbiton, Surrey, ‘‘ Improvements in buffing appa- 
ratus for railway carriages.” —22nd January, 1869. 

215. JOHN OxTTON, Courland-grove, Wandsworth-road, Surrey, ‘‘ Improve- 
ments in graduating the admission of steam to the cylinders of locomotive 
and other steam engines by means of the reversing and regulator gearing.” 
—A communication from William Aspley Robinson, Hamilton, Ontario, 


Canada. 

217. WILLIAM HuGerns, Halstead, Eersex, and HENRY HORSNAILL, Bulford 
Mills, near Witham, Essex, “ Improvements in dressing millstones, and in 
apparatus to be used therefor.” 

219. HUNTER HENRY MURDOCH, Staple-inn, London, ‘‘ Improvements i in the 
smelting of copper, and in apparatus to be used therein. —A communica- 
tion from John Dixon, Kapunda, South Australia. 

220. BENJAMIN MOUNTAIN, THOMAS RICHMOND, and GeoRGs DUFFIELD, 
Leeds, Yorkshire, ** Improved ar ae to be used in the manufacture of 
boots and shoes.” 23rd January, | 

223, WILLIAM MANDBVILLE WLLING, New York, U.S., 

ions bli ivory.’ 

226. ROBERT GILLES LOWNDES and’ MALCOM M’CULLUM, Crofthead, Ren- 
frewshire, N.B., ‘‘ Improvements in machinery or apparatus to be 
employed for finishing textile or other fabrics.” 

227. CLINTON EvGCcumBE BROOMAN, Fleet-street, London, “ Improvements 
in the construction of cocks or valves."—A communication from Felix 
Dehaynin, Paris. 

238. RICHARD JOHN GREEN, Birmingham, ‘“‘ Improvements in collar studs 
or buttons, shirt studs, sleeve links, and other Jike articles.” — 25th January, 


“Improvements in 





1869. 

237. EDWARD DAVID RUsTON and WILLIAM Woop MILLS, Birmingham, 
‘« Improvements in supporting and fixing window sashes, which improve- 
ments ate also applicable to the supporting and fixing of the windows of 
railway and other carriages and suspended doors and shutters. ’ 

238. JOHN DEVONSHIRE ELLIS, Sheffield, ‘‘ An improved method of rolling 
armour plates.” 

239. JOHN WILSON, JAMES WILSON, jun., and George Cuvee, Cross Hills, 
Kildwiek, Yorkshire, “ Improvements in machinery for preparing, draw- 
ing, and finishing wool, cotton, and other fibres.” 

242. JOHN PICKKRING, Glasgow, Lanarkshire, N.B., “ Improvements in the 
modes and means-of finishing the surfaces of timber,” 

245. Henry LAW, Essex-street, Strand, London, ‘‘ Improvements in appa- 
ratus for connecting soft metal and other pipes, ‘and for attaching cocks and 
other fittings thereto.” 

246. CLAUDIO GiL, Boulevart des Capucines, Paris, ‘Improvements in the 

manufacture of sugar.” —26th , 

Pw COLIN MATHER, Salford, Laneashire, ‘ Improvements in machinery or 
apparatus for singeing fabrics hy gas flames.” 

249. THoMas Keupeer, Preston, Lancashire, ‘‘ Improvements in the manu- 
facture of sheet metal rollers, and in the machinery employed therein.” 

262. THOMAS Vavanar, are Tees, Yorkshire, and JOHN 
_ Warr Smita, M in treating smoke and soot, for 
‘the ——— of an article of commerce therefrom.” 

257. RosEeat Grkpwoop, Edinburgh, Midlothian, N.B., ‘ improvements ia 
envelopes and in bags such as are used for transmitting samples.” 

269, JAMES SILMAN, Birmingham, “Improvements in the manufacture 

of knives for eutting out the soles of boots and shoes.”~-27tA January, 


1969. 
270. ROBERT BLACKBEE, Norfolk-road, Dalston, Middlesex, ‘‘ An improved 


a a January, \869. 
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'BIOE, Birmingham, ‘‘ Improvements jn window fastenings.” 
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1869. 
“Improvements in kilns or 
ddhee apticles of bontony ot earthen- 


BEL, Southampton- At Chancery-lane, | 
is bah of a new or improved ic. cement ox | 
dine" communis from Jules autaine Rue Aubert 


"$36, Joux Rover jofwsox, Haymarket, Londén, “improvements in | 
thé manufacture or production of photographic pictures.” —3rd February 


1869. 
366. CHARLES GREY HILL, Nottingham, “Improvements in the manufac- 
ture of rosettes and trimmings.” —5ci February, 1869. 
$99. LOUIS ALEXANDK&E CALL&Y ST. PaUL be Lincay, Boule vart St. 
Bastia, Pas rea, Twsesadinenaene in metallic tiles for roofing purposes. ”"—9ih 
‘ebruary, 1 
462. Ca wR w ILLIAM LANCASTER, New Bond-street, Loadon, “ 1m prove- 
ments in wadding for breecli-loading cartridges. "—15th February, 1869. 
472. BENJAMIN JOSEPH BAGNAKD MILLS, S buildings, Chancery- 
lane, London, ‘‘ Improvements ip brick-making ms machinery.” "—A com- 
munication from Messrs. Knight Brothers, 
479. JOHN WILLIam YATES, Birmingham, ‘‘ An Inipeevetoedt or improve- 
ments in spades, shovels, forks, and other similar articles.”—16th February, 
9. 
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617. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improved 
means for increasing the tractive power of road and other locomotive 
engines and carriages.".—A communication from Eugéne Bachelier, 
Boulevart St. Martin, Paris.—\9th February, 1869. 

570, WILLIAM ARTaUR Ives, New Haven, C O U8, **Impro 
ments in mechanism for making circular tenons and mortises.” 

575. RoBext MoxToN, Bridge House, Nine Elms, Surrey, “ 
an apparatus used in the manufacture of gas.” —vath 

Peancis Brapy, St. John’s-terrace, North-gate, 
— ot ‘‘ Improvements in switch apparatus for failways.”—25th Febr 
1869. 

773. Henry CaiTCseTT BARTLETT, Garlick-hill, London, and ANTHONY 
Gapres SOUTHBY, Bulford, Wilts, ‘‘ Improvements in paper-making.”— 
13th March, 1869, 

964. PaeDEeRicn WILLIAM FOLLOWS and JOHN BAat#, Manchester, “ Certain 
improvements in lawn-mowing machines.”—3lst March, 1869. 

991. JOHN CAPLIN, Pentonville-road, London, ‘‘ Improvements in certain 
parts of umbrellas and parasols.” —1s¢ April, 1869. 

1399. JOHN MATTHIAS Hart, Cheapside, London, ‘‘Improvements in the 
construction of safes or depositories for seeurity, and in securing the doors 
of safes or depositories, strong rooms, and such like places, also in fire- 
proofing the same, part of which i pplicable to the 
construction of parts of locks.” -— 6th May, “1869, 

1404. Geougs NEEDHAM MANSFIELD, Great Portland-street, London, “ An 
improved manufactcre of parquet flooring.” 

1408. JoHN GARRETT ToNneve, 8 Chancery -lane, 

London, “ Improvements in machinery or pacer for the manufacture of 
envelopes.”"—A communication from David MecConell Smyth, Orange, 
Essex, New Jersey, U.S.—7th May, 1869. 

1409. FRANCIS CHARLES KNOWLES, Lovell Hill, Berkshire, “ A new or im- 
proved method of purifying and converting cast iron into malleable iron or 
into steel, and for the making and use of materials and appliances for the 
same.”—8th May, 1869 

1431. Heyey BESSEMER, Queen-street-place, Cannon-street, London, ‘‘Im- 
provements in the manufacture of malleable iron and steel, and in furnaces 
and apparatus employed for their fusion and treatment.” 

1432. HENKY BESSEMER, Queen-street-place, Cannon-street, London, ‘‘ Im- 
provements in the construction and mode of working furnaces and appa- 
ratus employed in fusing malleable or wrought iron and steel, and pig or 
other carburets of iron, and obtaining cast steel or homogeneous malleable 
iron therefrom.” 

1433. HENRY BESSEMER,. Queen- -street place, Cannon-street, Londen, “ Im- 
provements in the conversion of fluid crude iron and molten pig or other 
carburets of iron into fluid homogeneous malleable iron and steel, whether 
sach pig or other crude iron is used alone, or is mixed with a portion of 
malleable or more or less decarburised iron in a solid or fluid state.” 

1434. HENRY BESSEMER, Queen-street-place, Cannon-street, London, ‘‘ Im- 

ovements in the treatment of crude or pig iron and other carburets of 
ron, and in the apparatus employed for such purposes.’ 

1435. HENRY BESSEMER, Queen-street-place, Cannon-street, London, ‘‘ Im- 
provements in the construction and mode of working blast furnaces 
employed for smelting the ores of iron, and in the mode of employing and 
utilising the gaseous products of such furnaces, and also in the construc- 
tion and mode of working blast engines employed to force air into blast 
and other furnaces.”—10th May, 1869. 

1452. PaiLip WILLIAM FLOWER, Briton Ferry, Neath, Glamorganshire, and 
WICKHAM FLOWeR, Great Winchester-street-buildings, London, ‘ Im- 
provements in the method and process of producing impressions upon tin 
and terne plates and sheets of metal, and in furnaces or ovens for heating 
and drying p/ates or sheets which have received the required impressions. ’ 
—A communication from Emile Reneé Peltier, Albert Adolphe Paillard, 
and Laurent Delangre, Billaincourt, near Paris. —12sh May, 1869. 

1479. CHARLES WILLIAM LANCASTER, New Bond-street, London, “ Improved 
apparatus for concentrating shot.”—14‘h February, 1869. 

1499. RUDOLPH BODMER, Osborne House, Holland Park, London, JOHN 
JAMES BODMER, Newport, Monmouthshire, ane LOUIS RUDOLPH BODMER, 
Lansdowne-road, Notting-hill, London, “Improvements in fire-grates, 
applicable to steam-boiler furnaces and other furnaces.” —17th May, 1>69. 

1520. GEORGE ALLAN, Leadenhall-street, London, ‘‘ Improvements in the 
means or appliances for securing sheet metal and buckled or other metal 
plates employed for roofing, flooring, enclosures, and for covering other 
surfaces.”—18¢h May, 1869. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-oflice Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton buildings, Chancery-lane, London, 
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All persons having an interest in opposing any one of such applications 
should jeave particuiars in writing of their objections te such application at 
the office of the Commissioners of Patents, within fourteen days Of its date. 








ABSTRAOTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly = Tas 
ENGINEER, at the office of Her * Majesty’ 's Commissioners of Pateni 


’ _ Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 

J.Howarp and B. 8. Bousrretp, “Tubular boilers."—Dated 14th 
November, 1868. 

This invention relates toa patent, dated February 8th, 1968 (No. 430), the 
objects being, First, to facilitate the removal from such boilers of the scum 
that is thrown up by the impure water employed in certain localities, 
Secondly, to improve the connections between the vertical and horizontal 
tubes composing the boiler; and. Thirdly, to facilitate the detachment and 
removal of any one or more of the vertical tubes when required. 

3479. J. J. Navet, Paris, “ Sleam generators.” — Dated 16th November, 1868. 

This consists ina new arrangement of steam genefator with rapid water 
circulation, heated by petroleum or mineral oil by the aid of particular appa- 
ratus, and applicable to all industrial purposes, but more especially te steam 
locomotion on ordinary roads. The boiler is composed of a single serpentine 
coil (preferably of copper) communicating by its lower extremity with a 
double metallic envelope, and by its upper end with a steam reservoir formed 
by an outer envelope of iron, steel, or Copper. The water is fed in at the 
lower part of the double envelope by means of a feed pipe, and filisthe’samne, 
and then enters the serpentine coil at its lower end, in which it rises and es- 
capes from its upper end in the form of steam into the steam reservoir, which 
surrounds the whole apparatus. The furnace is placed below the serpéntine, 
the coils of which are _— in such a manner as to form 4 wall ali round. 
The gases of led to pass upwards through the eylifi- 
pee envelope thus formed, and them descend between the exterior of the 

iral and the interior of the double envelope, and pass by a@ circular 
7 amber which surrounds the steam reservoir to the chimney. 

3481. E.andA. Pusixst, Huddersfield, “‘ Carding engines.”—Datéed \6th No- 
vember, 1564. 

The inventors apply a card roller mounted 80 as to rotate under and in néar 
contact with the first doffer cylinder at a slow speed, or such different surface 
speed to the doffer as wild enable it to strip or take off thé aforénamed bits of 

fr and thereby prevent them passin; haaep 


3468. 


busti 








ward through the cana along with the pfo carded fibre, ano 
stripper being applied to work in cormection A this rotier, oD nucck of off or or 
remove the said bits therefrom.— Not 

ae B. Harars, Edinburgh, ‘* Driving an’ '—Date® @st November, 


This relates to a novel mode of manufacturing driving bands which ensutes 
both strength and durability at @ counparatively small cost. The inventor 
first forms a core composed of woven wife embedded in a sheet of soft val- 
canised india-rubber or g ae compounds of those tae oy W He 
employs one or more layers of this entbeddea woven wire accordin, t 
strength of band required toform the core, and of a length and 

proceeded 


determined by the size of band required to be made,—Not with, 


> 


Class 2.—TRANSPORT, 


| sigadiog Raiheaye and Plant, Road-Making, Steam Vessels, Ma- 


} 





nd Fittings, Sailing Vessels, Boats, Carriages, Carts, 
= 
3469. C. K. ~— ee Lynnfield, N.S.W., 


** Veocipedes.” — Dated 14th No- 
ve 


This ae hing pirst, in the gaplermets of a compound crank sliaft, that is, 
of a shaft composed of or ded with two or more cranks of different 
lengths, the longer ef which is to be employed in ascending an inclined 
plane or grade, and when more power and less speed is desired, and the 
smaller to be brought into use when the vehicle is traversing a comparatively 
level and smooth plain, and a greater rate of speed is desitable, and a fess 
amount of power is required. The invention further consists in a novel em- 
ployment of a rope or chain for stecrifig the vehicle, and its application 
directly or nearly so to the axis of revolution of the third or steering wheel of 
the vehicle, by means of which much more @iréct and powerful controi is 
had over this wheel than would be the case were this power applied, as is 
now generally the case, at a greater or less distance from such axis. 

3472. J. H. Jounson, Lincoin's-inn, London, “ Railway wheels.”—A commutt- 

cation.— Dated 14th November, 1*63. 

This consists im arranging strengthening ribs within the hollow rien, and in 
making the flanged side of the rim straight or nearly so, and at right angles 
or thereabouts to the internal strengthening ribs above referred fo ; the objects 
of tltis part of the invention being, firet, the affording of facilities for easily 
casting the bollow rim with its internal ribs. The invention also consists in a 
cast iron ratiway wheel, in which the nub and rim are connected together, 
partly by two concavo-convex plates and partly by a single plate or web, 
forming a continuation of the said concavo-convex plates from the point 
where the two meet; also of an annular rib made on the inner circumference 
of the rim, and forming a continuation towards thé ceotre of the wheel of the 
flange, whereby greater strength is obtained. Strengthening ribs extend 
from the concavo-convex plates above referred to, and terminate at their 
outer ends upun the annular rib before mentioned. 

3508. B. Beii, Regent's Park, * Iron ships.” — Dated \8th November, 1864, 

This consists, First, in increasing the depth of the hollows just men- 
tioned by the introduction ef a strip of iren or other metal or material 
between each inside and outside plate, for the purpose of filling the enlarged 
hollows thus formed; and, Sceendly, in filling these hollows with wood, 
planking, or other material of such a thickness as to make the exterior of 
vessel a flush surface. The flush surface is then coated with sheets or plates 
of zine or other metal sheeting of such a breadth or size as to overlap and 
entirely cover the exterior iron plates, and sheeting or plates are fastened into 
the wood planking.—WNot proceeded with, 

3522. E. H. Bayiey, Newington Causeway, “ Caris.”"—Dated 2th November, 


1568 
This consists of the combination of a furnace and snow melting apparatus 
with a cart or other vehicle which may or may not be used as an ordinary 
water-cart. A wrought iron tank is raised on wheels, say, four in number, 
and has shafts or a pole fitted thereto, together with a seat for the driver, as 
in ordinary water-carts; at the top or the cart, and constituting the whole 
of its upper surface, and except the seat for the driver, is a hopper or other 
suitable receptacle for the snow as it is delivered from the shovels or hods of 
the scavengers. The hopper is divided igto two paris, an upper and a lower 
chamber, by means of a sieve or perforated plate which prevents the entrance 
of sf0nes and other foreign bodies into the lower chamber.—Vot proceeded 
with, 
3485. R. M. Bontweut, Richmond, Surrey,“ River boats.” — Dated 16th Novem- 
This consists in two boats which are so nicely constructed in capacity and 
weight that their displacements are equal. These boats are held together by 
connecting braces. Nearly in the centre of these boats are constructed and 
fastened on to the deck of each double bearings through which revolves a 
crank shaft, which has two cranks constructed thereon at 180 deg. from each 
other. On each crank bearing there are two swivel links working on the 
crank at each end, and on the end of the treadles which work at the 
opposite end on two swivel links, which links swivel on the centre portion of the 
race, 
3487. S. W. Campatn, Spalding, “‘ Steam tilling.” — Dated 6th November, 1868, 
The inventor provides the anchor carriage with a revolving anchor to restrain 
its forward motion. This anchor consists of an axis mounted on the carriage 
and having tines or teeth projecting into the ground; on the axis there is a 
ratchet wheel, into the teeth of which a stop enters and holds the axis so long 
as it is not desired that the carriage should move forward, but when a forward 
movement is required the stop is lifted by a hand lever, and then the anchor 
carriage draws forward freely until such time as the stop comes to the next 
tooth of the ratchet and again locks the axis with the tines or teeth upon it. 
The tines or teeth are arranged so that they may be adjusted to project more or 
less from the axis, according to the degree of resistance desired. The front 
wheels of the anchor carriage are arranged so as to be steered by means of a 
hand lever centred to the carriage and linked by a cunnecting rod with the 
axis of the leading wheels near their outer end, so that by means of the lever 
the axis of the wheels can be turned about the centre er perch pin on which it 
is mounted. The wheels of the anchor carriage are made of a spur-like form 
with radial spikes, which, as the carriage moves forward, penetrate the land 
and prevent the carriage ineving sideways with the strain which comes upon it. 





FABRICS, 
rations connected with 
rinting, and Dressing 


Class 3.— 
Including Machinery and Mechanwal OV, 

Preparing, Manujacturing, Dyeing, 

Fabrics, dc. 

3467, W. Ricwarpsoy, 
1863. 

The inventor dispenses with the usual card-or other roller used for doffing, 
and applies a reciprocating com’ in conjunction with a roller grooved at 
right angles to its axis. This comb removes the material, and delivers it to 
the grooved roller, which then retains it in separate slivers. 

3476, J Smurrn, Cheetham, ‘* Finishing fabrics.”—Dated 16th November, 1868. 

This consists in finishing woven fabrics by passing them over and under a 
series of rollers covered with card fillets or emery, or any other rough sub- 
stance, or perforated metallic rollers may be nsed. This coating of covering 
the rollers with card fillet or other rough surface is for the purpose of causing 
the fabric to adhere to the rollers, whilst an end to-and-fro motion is given to 
them by eccentrics on a side shaft or otherwise.—Not proceeded with. 

3466. A. Tuaner, L:icester, ‘ astic fabrics.” —Da'ed 14th November, 1868. 

The object is to weave the fabric in such a manner that the silk may be 
made to cover the cotton weft at the selvage of the fabric, and thus present 
the appearance of a silk selvage instead of a cotton one as heretofore. This is 
effected by drawing off a somewhat longer length of silk than of cotton weft 
by causing the s 1k weft to pass round the selvage wire when itis raised 
higher or dropped lower than when the cotton weft thread passes round it.— 
Not proceeded with. 

3480. J. MaTHEson, jun., 
November, 1868, 

This consists in effecting these opetations on the yarns by means of appa- 
ratus such as is at present used for dyeig and washing Turkey red cloth. The 
hanks of yarn are connected together to form chains by means of rings of 
brass or other suitable material. The rings are made in any convenient way, 
so as to admit of easily connecting and disconnecting the hanks.—Not 
proceeded with, 

3521. J. Green, Lisburn, 
November, 1868. 

This consists in treating the materials after they have been manufactured 
in the ordinary way, and after having been passed through a troagh of water or 
size, as is commonly practised, by drawing the same, by means of the revolving 
reel or reels, by which the material, when finished, is taken up, under and 
over @ series of revolving cylindrical bars or free pulleys placed at intervals 
outside the periphery of a large drum or cylindet. These bars or pulleys are 
grooved, so as to admit and guide the material under process, and they are 


Oldham, “‘ Carding engines.”—Dated 14th November, 






Glasgow, ‘‘ Dyeing and washing yarns,” — Dated 16th 


Ireland, “ Manufacture of rope.”"—Dated 19th 


borne by adjustable snugs or brackets attached to bolis, each having a screw 
threaded end, and working inte a secket in or upon a fixed framework at the 
end of the drum or cylinder, or by adjustable slot pieces in or upon said fixed 


framework, or by other similar adjustable bearings, vy which the material 

under process may be subjected to a greater or less extent of contact with the 

drum or cylinder, 

3513. 8. Catenron and J. Tart, Manchester, “ Grinding cards." —Dated 19th 
November, 1368, 

The inventors arrange the grinding roller with its axis at right angles with 
the line of direction of the travers¢, or at an angle therewith other than aright 
pale, ip contradistinction to the parallel or, nearly parallel arrangement. 

e réfler is caused to revolve on its axis, and at. the same time has a to- 
and-fro motion in the direction, or nearly inthe digection, of its axis, and is 
also traversed from end to end of the flat or Mats, or of the card roller, licker, 
or other roller or rollers, or cylinder or cylinders, being at the same time 
operated upon, as will be well undérstood ; or, if preferred, the roller flat or 
cylinder being rated upon may be traversed in the direction of its axis or 
of its length. Pre traverse is effected by means of a revolving screw fitted 
with an arrangement for reversing the djrection of motion of the screw whep 
the grinding roller reaches ¢ach end or side of the surface being ope tated upon, 
ot may be effected by other suitable or well-known meané; and the motion of 
the said grinding roller endwise is effected by means of eccentric or cam 
sliding on # revolving shaft, or by otlier suit#dle means, the revolving motion 
being imparted to the said grinding roller by means of bevel gearing, or by 
méans of a flying band or etWise, as found most suitable. 
om AA Rees, Duniiee, ‘* Uniwisting ropes.” —Daied 20th November, 


tir in Pk 8 Be idee ‘llouea. ‘AR nator? spine Bolae 


4 td ny Bs made to rotate therein by means of a 
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3530, W. Brooxes, Chancery-lane, ‘‘ Lace machinery.”"—A communication.— 
Dated 20th November, 1868. 
This consists in doubling the size of the hole or mesh by uniting two-by-two 


the bobbin threads, which, while making the or net, only form a single 
thread, but, on the contrary, are while the muslin or fining. 
For this purpose there is em: with each set of two bobbin threads two 


the stump bar and the other by 
one of the independent bars generally em d for gymping and embroidery 
—Not proceeded with. 


3538. J. Scnouss and J. Leacu, Huddersfield, “‘ Preparing wool.”—Dated 2st. 
November, 1868. 


This relates to means and apparatus for treating wool other fibre after being 
ey eet by eo ens wn as the “scribbier” to prepare it to be 
ed to either the second carding engine or the condenser carding engine. The 


‘ing 

inventors employ any ord means for forming the fibre into roping as it 
is stri from the doffer cylinder of the scribbler. The is then 

tween two pairs of rollers, supported on suitable framing, which 
deliver it upon an endless travelling belt. This belt conducts the ro; from 
the rollers to a certain distance, where the first pair of rollers remain station- 
ary while the other pair continues to rotate, whereby the roping is broken or a 
length is separated the remainder.— Not proceeded with. 


3549. J. Stms, Liverpool-road, ‘‘ Ornamenting woven fabrics.”"—Dated 21st 
November, 1868. 


The ornaments which it is proposed to apply will take either the form of 
trimmings or continuous _— or of isolated pallers or devices, and itie 
to form them of woven fabrics of various colours and characters as 
taste and circumstances may dictate, and to use in their fabrication either one 
such fabric or two or more of such fabrics combined. The inventor takes 
any desired h of these ornamental fabrics, and coats the same at the 
back with an adhesive substance which will become sticky by the application 
of heat, but will have no tendency to run and discolour the substance to which 
itjis applied; and when dry will serve as an elastic cement when the trim- 
mings or patterns are in place. The manner of coating the back of the fabrics 
is as follows :—Upon the back of the extended s'Ik or velvet he lays a thin 
sheet or film of gutta-percha, and by the application of damp, heat, and a 
moderate pressure, he causes it to adhere and form a cement backing to the 
woven fabric. The gutta-percha thus applied will have no tendency to pene- 
trate to the face of the woven fabric and so injure its appearance, which would 
infallibly be the result if an adhesive solution were used. From compound 
fabrics thus produced he proceeds to form the trimming or design. 





Class 4.—AGRICULTURE: 
Including Agricultural 7 ree Implements, Flour 
3506 \ 2. Sperone, Manchester, “ Phosphatic manures.” —Dated 18th Novem- 


The inventor takes animal charcoal or the substitute for animal charcoal, 
described below, and treats it with sulphuric acid and then separates the sul- 
phate of lime so produced from the solution of acid phosphates of lime by 
filtration, or other convenient means. He then agitates this sulphate of lime 
with iacal liquor ting from the destructive distillation of carbona- 
ceous substances. By this means he obtains in solution sulphate of i 





handle is by can be lifted or A small water- 

t pr dd mary ip he bor tothe front oe the boty bat 
hammer and nails, bandages, pins, lint, and other by la 
succouring the wounded. One or more saws are fitted at the sides of the body, 
and pioneers’ tools on the lid thereof, whereby the will be rendered, to a 
certain extent, bullet proof, The carruns upon two w which are by pre- 
ference made of su’ diameter as to be exactly six in erence, 


This refers to such kilns as consist of a series of ovens arranged in an annu- 
lar form. The invention consists in making the said annular 5 between 
the ovens and the stack Sate 2 series of chomben, unfer which iciscoben 


ovens. — Not proceeded with. 
3495. W. R. Laxz, Southampton-butldings, “ Bayonets.”—A communication.— 
The handle of tas tepart fo made with provisi 

yonet le ion for it upon and 
locking it to the end of a musket or rifle barrel, and papa to the bade by 
a shank, the construction of the handle and shank being the same, or substan- 
tially the same, asin the common bayonet. The blade is made trowel or spade- 
shaped, except that its body is preferably curved transversely the better to 





adapt it for use in earth upon its surface; and it will be obvious that 
by bringing the front end to a as seen in the drawings, the impl 
may be as readily used as an jive and defensive weapon in hand-to-hand 


encounters as when made in the long slender form of the common bayonet. 
ome, . 5. Guesewwanan, Plumstead, “ Caps and cartridges.” —Dated 18th 
This re‘ates to portable apparatus or machinery for capping central-fire 
cartridges, for removing the exploded cap from the shell or cases of cart- 
—- which have been fired, for restoring the form of such shells or cases, 
for re-capping the same.—WNot proceeded with, 


~—S. Vv. <n and V. C. Cowxzy, ‘‘ Breech-loaders.”—Dated 19th 


lovember, 1868. 

The box slides in vertical grooves in the breech chamber, and is raised or 
depressed therein by a lever pivoted at the rear of the chamber. The firing- 
pin extends th the block and lever. The block and lever are depressed 
to open the breech, and the empty cartridge shell is ejected and the piece 
cocked by one movement of a sliding extractor bar which is arranged at the 
side of the breech chamber. A stud on this sliding bar works in an inclined 
slot or passage in the lever and acts as a cam to raise or depress the same. 
The main ing is attached to the under side of the block lever. or when the 
lever itself forms the breech block or stopper the spring may be fixed directly 
on the block. The lock is provided with a hammer, which, by means of an 
ordinary trigger, is caused to drive forward the firing pin. The block lever 
is sometimes provided with a plate, which is caused by the extractor bar to 
start the pin from the base of the shell.— Not proceeded with. 


Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Ui ils, U3 X Musical Instru- 
a fon ee ne 


3474, J. C, Bowen, Hale, “ Castors.”—Dated 16th November, 1868. 

This relates, First, to that class of castors usually termed ball castors, and 
the improvements consist in forming the interior portion of the cup or socket 
against which the ball rests of a swivel or movable curved piece, the 
remainder of the socket containing the ball being rather larger than the ball, 
which when revolving touches it on the side opposite to the direction of its 
motion a little belowgthe centre of the ball. The swivel or movable top- 
bearing forms a resistance against the ball in a direction that adapts itself to 
the varying | movements of “the castor. § dly, in adapting inclined 








which he separates from its solution by its evaporation. The solution of acid 
phosphate of lime resulting, as before mentioned, is evaporated with a proper 
proportion of tribasic —— of lime until upon cooling it crystallises as a 
superphosphate, suitable for manure or other pi in the arts. He also 
prepares a product which he can use as a substitute for animal charooal in the 
above process by taking substances in a fine state of division containing phos- 
phate of lime, and mixing with small coal or pitch or other carbonaceous 
substances, and submitting the mixture to thejaction of heat in the closed 
vessels, 

3510. W. S. Basserr, Sydney, N. S. W., “ Dressing sheep.”—Dated \8th 

November, 1268. 

The apparatus employed in carrying out this invention may be of astation- 
ary character, or it may be so constructed and arranged asto be capable of 
being moved from place to place, on land, in trucks, or otherwise as required, 
or it may be mounted on pontoons or otherwise arranged so as to be capable of 
being floated;from place to place and worked either on land or water. The animal 
to be washed is taken when either on land orin water and secured, by preference 
when in the water, to travelling bearers and yokes, and carried through the 
apparatus, and it is preferred to secure the animal to such travelling yokes 
when laid upon its back. Adjustable collars, clips, or other suitable contri- 
vances, are provided attached to the travelling bearers, by means of which the 
neck or other part of the animal is held in the desired position whilst being 
carried Napee ren ape ere and it is eee aomebe ae pens —— 
and yokes w ess c! or ropes, may be otherwise moun! 
and ted ac ding to this i jon, such chains or passing around 
chain or other wheels to which movement is imparted by means of suitable 
driving wheels or pulleys, so as to cause the chains, and bearers, and yokes, 
to travel and carry the animal through the apparatus, the movement of the 
chains and bearers being under the control of an attendant, who either gives 
motion to such travelling chains or has the mechanism by which they are 
actuated under entire command. 

3526. A. Gutuatt, Craigs, N. B., “‘ Ploughs.”—Dated 20th November, 1868. 

This relates to improvements on that class of ploughs in which two or more 
furrows are turned simultaneously, and the whole weight of the implement is 
supported. upon wheels. The body of the plough consists of arectangular frame to 
which the coulters and mould boards are fastened in such a manner that they 
can be readily shifted in position to form any required breadth of furrow. The 
guiding and land side wheels are attached to this frame by means of adjust- 
able levers, which will admit of the coulters and mould boards being raised 
or lowered and guided so as to formtwo or more furrows simultaneously of 
uniform breadth and de These levers are under the control of the atten- 
dant, and can be instantly shifted to suit the varying nature ofthe soil without 
the necessity of stopping the horses. The axle of the hind or trailing wheel 
is attached by a movable bracket to the frame. This bracket is so formed 
that the trailing wheel can readily be shifted to a greater or less angle, so as to 
have more power over the mould boards. 











Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
am, & . D. Horxins, Bedford-square, “ Window sashes.” — Dated 20th Novem- 


, 1868. 
This consists in winding the suspending cords of window sashes around 
drum-wheels or cylinders beneath the sills of the frames or in any 
other convenient situation, the drum-wheels or cylinders being operated upon 
by gearing worked by a cranked handle or otherwise. 


a532. W. R. L . @ Law | 
Pees Southampton-buildings, Reciprocating saws. 


procating motion to a scroll saw from a 
ps gat pe by means of flexible bands attached to the upper and lower 
ends of the saw, the said bands passing over suitable pulleys, and being con- 
nected to disposed eccentrically upon driving wheels secured on the saia 
shaft, or to a se wheels secured eccentrically thereon. Rods, 


links, or other ions between the saw and its motive power are 
thus dispensed with, 

Class 6.—FIRE-ARMS. 
Including Guns, Cannon, Shots, Shells, Gunpowder, Im- 


Swords, 
plements of War or for Coast Defence, Gun Carriages, &c. 
3473. T. Benner, Bracon Hall, ‘‘ Ordnance and armour.”—Dated 16th Novem- 
ber, 1868. 
dated January, 1 
applying defensive 


‘ : an invention for which a was — 
armour.” —M 


This is ly based 
No. 193, for “Im 
ot proceeded 
3475. H. A. Beseersnen, Paris, “‘ Missiles."—A communication.—Dated 16th 
1 


November, e h 
bg Py FG we SR oye gt BR, 


say, it is composed 
the of 


bendoned outward! woe vag thee  aceak ies tegen 
wardly renew 
If hollow, it has an ins Rand (Bene henny 
hardened inwardly by causing a current of cold water to 
through this chamber, thus rapidly cooling the yet has 
been poured into the chill. 

3478. T. Mantix, Dublin, ‘‘ Ammunition cars."—Dated 16th Ni » 1868. 


as — | against which the castors are secured; these 
inclined bearings are capable of being moved forward simultaneously by 
means of screws.—Not proceeded with. 
3477. H. Canter, Manchester, “ Gas burners."—Dated \6th November, 1868. 
The application of gas burners of the well-known hydrocarbon burner, and 
the improvements consist in supporting or attaching to one end of a balance 
lever the hydrocarbon , which consists of a flattened piece of metal 
that is constructed to slide upon and fit the ordinary gas burner, so as to 
divide the flame opposite thé end of the lever to which this piece of metal 
is attached, The latter is connected by a rod to an eccentric crank or other 
equivalent that is caused slowly to revolve through the medium of a coiled 
spring and wheels similar to the works of a clock. the revolving of which 
transmits a rising and falling motion to the hydrocarbon burner, which, when 
in its lowest position, rests upon and divides the flame of the gas burner, and 
when raised and free from the burner leaves the flame of gas to burn in the 
ordinary manner. — Not with. 
= 2 Hane, Handsworth, “ Expanding tables.”—Dated 16th November 


This consists in making the screws used in table expanding apparatus or 
machines by twisting or compressing the metal into the forms required to 
produce the threads instead of cutting a portion away. 

3520. J. McGrarn, Belfast, “ Shirts.”— Dated 19th November, 1868. 
This consists in applying to shirts of the ordinary shape and construction a 


breast or front having a band or plait of the same or some different material 
or pattern, so as to imitate the appearance and dispense with the use 
of aneck scarf. The outer ply of the or plait extends or rises ina 


loose flap or tongue over and to the — edge of the neck band, and is 
fastened up in that position by means of a stud, or pin, or some imitation 
thereof, passing through it from the neck band. The under-ply of the band 
or plait is attached to the neck band, which may, if desired, be fastened 
round the neck by a button in the ordinary way.—Not proceeded with. 

3529. F. D Surmen.anp, King William-street, “ Cravat holder.” —Dated 20th 


M , 1868. 

This consists, First, in the use of a double-hook shaped piece of metal or 
other material, the hooks of which are bent in opposite directions into some- 
thing like the shape of the letter S flattened. Secondly, in making the 
double-hook piece in two parts, capable of sliding upwards one within the 
other, so as to enable the compound hook-shaped piece to be adjusted to suit 
cravats of different widths; or the inventor employs a piece of metal formed 
with a hook at one end only, and a hole near the other end with a slit below. 
—Not proceeded with, _ 

3539. C. D. Ane, Southampton-buildings, “Tobacco pouch and cigarette 
."'— 4 communication.— Dated 2\st November, 1868 

The framing of the pouch is formed of such a depth at the top as to contain 
the cigarette former, the frame of which is formed by the part of the pouch 
frame to which is hinged the part. This frame carries three rollers, two of 
which are of — diameter, while the other is rather larger. An endless 

idth corresponding to the length of the cigarettes to be made, 
passes over the three rollers in the manner shown, operating ina similar manner 
to the cigarette formers now in use; a small ribbon is attached to the ribbon 
at the point, and serves to make the same travel in one direction or the other 
over the rollers by drawing either at one end or the other. Spring catches 
hold of the pouch when closed up. Two studs, by being pressed 
inwards, release the catches. 


3540. C. SmiTH and J. MacrARLANE, Glasgow, ‘‘ Washing machines.” —Dated 
21st November, - 


, 1868. 

This consists in fixing ribs or feathers on the ends of the box, placed at an 
angle inclining upwards from each side of the box, so as to form inclined 
planes, meeting each other in the centre of the end. The box is moved back- 
wards and forwards by a lever which is attached to links centred on the ends 
of the box at equal d from the centre, and during this operation the 
clothes are thrown from side to side of the box over the inclined planes 
hereinbefore described, and the increased agitation caused 
= saving of time and Jabour in the washing of clothes or other articles. 

n place of giving a backward and forward motion to the box containing the 
ad by means of a lever, a wheel and crank may be used.—Jot proceeded 
with, 
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ms. Arrxen, Falkirk, N.B., ‘‘ Treating tron ores.” —Dated 14th November, 


The iron ores or iron stones are in any convenient kind of 
-tight as 
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3507. A. W. Drayson, Woolwich, “ wort.”"—Dated 18th November, 1868 

This relates to the of liquids by em; the well-known 
of evaporation, which is induced or expedited 
of air, to produce greater coid on the surface of the vessels 
cooled than the liquid indicates which is evaporated on those 
vessels. This result is obtained by alternately moistening and then drying 
the surface of the vessels containing the fluid to be cooled. 


—_—> Hoae, Gateshead, ‘‘ Straightening and planishing tron.” —Dated 16th 


, 1868. 

This consists in the use of steel or chilled cast iron frictional rollers, suited 
to the shape of iron required to be straightened or planished, such rollers 
being arranged so as to admit of the iron under operation being passed through 
them in a straight line. The pair of rollers in the centre of the machine is 
horizontal, and has a pair of 
suitable distance on each side of the llers. 

Is, one of which, on the vertical 
from the 


led by w 
shaft of one of the said rollers, is driven by suitable gearing the main 
shaft. The other roller is adjustable as required by means of ascrew. The 
top vertical rollers are also adjustable. 
3484. A. McNrex and W. Wuearoy, Exeter, “ Salis of ammonia.”—Dated 
16th November, | 


This relates to a process for obtaining em ow salts of ammonia from 
ammoniacal liquor, more particularly that obtained in the manufacture of gas, 
the principal object being to obtain the ammonia in such a form and combi- 
nation that it may be used asa manure. The inventors take the ammoniacal 
liquor as it comes from the gasworks, and add thereto a compound of earthy 
matters, of which gypsum, or impure sulphate of lime (as obtained in the raw 
state), and chloride of sodium, or common sa't, form pri ingredients. 
Gypsum or sulphate of lime, when added to ammon ‘iquor, becomes 
decomposed, and the acid contained in the gypsum combines with a 
portion of the ammonia and forms sulphate of ammonia and hydro-sulphuret 
of ammonia, but it has been found that sulphate of lime alone will not be 
sufficient to take up or disengage all the ammonia contained in the liquor. 

3503. C. E. Brooman, Fleet-street, ‘‘ Greasing wool.”—A communication.— 

Dated 18th November, 1868. 

This consists in an unctuous liquid product for oiling or greasing wool, silk, 
jute, and other textile materials. The base of this product is the common 
fucus (a kind of plant of the family of the ficoidal cryptogames), collected in 
the form of grass on the sea coast, and from which the fatty part and the soda 
which it contains are extracted.—Not proceeded with. 

3515. C. D. Apex, Chancery-lane, ‘* Phosphorus.”"—A communication.—Dated 
19th November, 1868. 

This consists mainly in the treatment of materials intended to produce phos- 
phorus directly in the presence of the fuel inside a blast furnace, in which 
the combustion is accelerated by the application of an air blast. This new 

pplication of blast fi in combination with blowing machinery to the 
manufacture of phosphorus, constitutes the essential feature of the invention, 
the principal advantage of which consists in substi for the laboratory 
apparatus employed heretofore for this purpose, an justrial 
namely, the blast furnace of simple construction and operation, thus really 
rendering the manufacture of phosphorus an industrial o on Ci of 
being carried on on a large scale. This apparatus may be employed with 
equal advantage for producing both vari of phosphorus, namely, the 
ordinary phosphorus and the amorphous phosphorus. 
3516. H. Canrgicc, Manchester, ‘‘ Tribasic phosphate of lime.”—Dated 19th 

November, 1868. 

This consists in the manufacture or production of tribasic phosphate of lime 
from horn piths or solid bone, or other osseous substances, by decomposing 
them in diluted hydrochloric acid and afterwards precipitating the phosphate 
with slaked lime. The phosphate thus produced is used with great advantage 
for cupelling flint glass, making polishing plate and similar materials, and 
also for phosphatising flour, sweetmeats, and similar articles.—WNot proceeded 
with. 


3527. A. Leyxaur, Nuremburg, Bavaria, “‘ New colouring matter.”—Dated 
20:h November, 1868. 

The process is best practically performed as follows :—The inventor takes 
pure manganese, or the cheap residuary compounds of manganese, the 
preparation of chlorine, and mixes it with phosphoric acid. He heats it till 
liquified. After cooling. the 4 is precipi d ia or car- 
bonate of ammonia, and is poured, with the liquid fiowing from the coarser 
undecomposed manganese ore. into another vessel, in which the mixture is 
evaporated. Iron, or an oxide, or other compound of iron hereinafter ex- 
plained, may be added for certain shades. 

3534. C. Descat and H. GutLtuaums, Paris, “Fixing colours.”—Dated 20th 
November, 1868. 

This consists in the employment of metallic solutions of iron, copper, man- 
ganese, or chromium, either singly, mixed together, or in conjunction with 
colouring matters for printing on textile fabrics, consisting of wool and cotton 
wool and thread, goat’s hair and cotton, goat’s hair and thread, = 
cotton, alpaca and thread, and all other tissues composed of a mixture of 
textile, vegetable, and animal matters, either by means of the cylinder 
machine or otherwise, the process being the same as that for pi thre: 
tissues, thread and cotton, or cotton. The fabrics are allowed to oxidise after 
the application of the soluti and colouring matters, the oxidation being 

ing them to an alkaline or bichromate bath, 
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Class 9,—-ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
3490. R. my Bayswater, “ Covering telegraph wires.""—Dated \7th No- 
vember, 1868. 

This consists in adapting and employing an exterior tubular covering or 
casing of suitable thickness and strength, which is proposed to be manu~ 
factured of lead or other soft or suitable metal, inside which covering or tube 
is enclosed or contained the telegraph wire or wires, covered or surrounded 
with the ordinary insulating medium of india-rubber or other suitable in- 
sulating substance, the wires and insulating material fitting tightly inside the 
metallic covering or tube.— Not proceeded with. 


3501. C. W. Stemens, Great George-street, S.W., “ Fastening telegraph wires.” 
— Dated 18th November, 1868. 

The object of this invention is to provide a ready and simple means for 
attaching telegraph line wires to insulators, whereby such wires may as 
readily be released again when required. For this the inventor 
constructs an eccentric or cam carried by a pin upon which it can turn, and 
situated between two studs or grooves in such manner, that when the cam is 
turned into a certain position the telegraphic line wire can pass freely 
between its edge and the studs or grooves, but when turned into another 
position it is caused to upon the portion of the wire between the two studs 
or grooves, and to bind it down, whereby the wire will be securely held. In- 
stead of two studs or grooves, one only may be employed, and the wire be 
bent down on one side thereof by the eccentric or cam, or two such ec- 
centrics or cams may be made to bend the wire down, one on each side of 
the stud or groove. 

3535. A. V. Newron, Chancery-lane, London, ‘*' Sewing needles."—A com- 
munication.—Dated 20th November, 1*68. 

This consists in constructing the eye with a lateral opening, and an elastic 

hook, and an inelastic head at the root of such hook, or wii 


an inelastic abutment, 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
one, SS Keune, Kilburn, ‘‘ Linking railway points.” —Dated \7th Novem- 


The inventor mounts a chain, wheel, or drum, so as to turn freely in bear- 
ings on a suitable framing or standards. A chain passes over this drum, one 
end being connected to the chains by which the signal point or switch is 
operated, and to the other (which is pendent from the wheel) is attached a 
counterbalance weight for keeping the links or rods taut, and at the same 


as desired. other-extremities of their 

to the ordinary hand lever by which they are os 

operating the signal or switch.— Not proceeded with. 

3473. J. C. MacDonaxp and J. CALvertey, Croydon, “‘ Stereotype print- 
ing.” —Dated 14th November, 1868. 

The object of the First part of this invention is to facilitate the casting of 
semi-cylindrical stereotype and refers to a former patent dated 
December 6th, 1866, No. 3222. The core is now formed with grooves around 
its circumf and so that 
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ting machines in which the 
through the machine from a roll. The inventors 
which passes through the roll, and which is 
yurpose the portion of 

of paper is divided 
of paper is divided 
of which wedge-formed 
the spindle and roll are 


aby 


roll of ; 
wedges, Fehich are embed in recesses in inclined faces of the two 
halves of the spindle being moved endwise by screws, and so caused to stand 
up above the faces in which they were previously embedded. 


486. W. Low and G. Tuomas, Cardiff, “ Suspension bridges.” ~Dated 16th 
November, 1868. 


The inventors form the suspension chains for suspension bridges by com- 
dining together a number of oval link chains. These chains are placed side 
by side, and filling blocks or keys are driven in through the alternative cor- 
responding links of the several chains, so as to bind them all together. They 
also combine several such com d chains by laying them one over the 
other, and driving filling blocks or keys through the several chains by the 
4inks which previously were left void. 

3488. J. Jones and S. P. Bipper, Mitcham, “ Breaking down coal.”—Dated 
17th November, 1863. 
® This consists in breaking down coal, slate, stone, and other minerals by 
means of apparatus wherein two or more wedges are caused to be driven con- 
secutively by hydraulic or screw power between the surfaces of the substances 
to be broken down. 
3489. H. A. Bonnsvitie, Paris, ‘‘ Prognosticating the weather."—A com- 
munication.— Dated 17th November, 1868. 
i is posed of the motor, which imparts motion to the 
index needle. The motor is composed of two wooden strips or thin blades 











stuck one upon the other, the one op g the of attraction, 
which is called the positive, and the other operating the of repul- 
sion, which is called the negative. These strips or thin blades of wood are 


curv assume form of an arc of a circle. One of the extremities 
of this arc is fixed to a square held by screws on to a brass disc; the other 
extremity is loose and movable. It is connected by a silken thread ing 
round one of the two grooves of a pulley, with an arbour forming the axis of 


the index needle. The attraction of the motor is counterbalanced by a spring 
fixed upon the brass disc, and connected by another silken thread with the 
arbour, round the second groove of which it is wound. 
3404. L. M. Prewert, “ Stays.”—Dated 17th November, 1868. 

This consists in the application to certain parts of stays or bodice of metal 


eyelets formed withj stamped heads, shells, or covers, and rings or washers 
affixed thereto which may be placed on the outside, back, and front, if re- 
quired. The eyelets thus made are inserted through the material of the stays 
or bodice either at or through the ends of the ribs or bones of the same, 
which are usually formed of whalebone or steel. the shank or open end of the 
eyelet being secured in the ordinary manner.—Not proceeded with. 

3497. Geragp Marauis pe Montricuagp, Paris, “ Transmitting motion.’ 

—Dated 17th November, 1868. 

This consists in an apparatus, in the lower part of which, assuming the 
shape.of a curved tube or divided into two compartments communicating 
4ogether, a liquid of great density is used as counterweight to a column of 
liquid of lighter density, sucked or supported, or both, simultaneously, 
answering the purpose of a piston. 

3497. A. Cuarx, Chancery-lane, “ Making ginger snaps.”—A communication.— 
Dated 17th November 


This consists in a box in which the dough is placed, and which is securely 
attached to the frame of the machine. The dough has openings formed in its 
dottom, through which the dough is pressed by the action of the follower, 
which fits into the dough-box and is securely attached to the lower ends of the 
bars, the upper ends of which are pivoted to the cross bar so that the follower, 
when raised out of the box, may be conveniently swung to one side to allow 
free access to the interior of the box. In the ends of the cross-bar are formed 
holes having screw threads cut in them, through which pass the screws, so 
that the follower may be raised and lowered by turning the screws. The 
lower and upper ends of the screws work in sockets or bearings attached to the 
qame. 

OPP, G. Beemansepe, Gracechurch-street, *‘ Looms.”"—Dated 17th November, 


This relates to improvements in looms for weaving, in which the shuttle is 
driven across the loom by a current of air acting directly upon each shuttle, 
and this invention mainly consists in certain improved arrangements and com- 
binations of mechanisin for effecting this object. 

3500. J. M. Paicuarp, Park-street, Hackney, ‘‘ Fountain penholder.”— Dated 
18th November. 1868 . ° 


The barrel of this penholder, either in part or altogether, serves as the ink 
reservcir, and all separate tubes or other apparatus inserted in or attached to 
the penholder for holding the ink are therefore dispensed with. The pen is 

hed to the penholder in the method ordinarily employed, when hollow 
eee are used, by being inserted in a tube whose opposite end is 
into the barrel of the penholder in such a manner that it may be 
withdrawn at pleasure. This end of the tube is perforated with one or more 
holes, to allow the ink to flow to the pen, or the end may be left entirely 
open for the purpose, the sides of the tubes being made to fit into the barrel in 
an air-tight manner by a coating of india-rubber or otherwise.—Not pr 
with. 





3502.. W. P. Nasu, Great St. Helens, *‘ Patent boxes.”—A communication.— 
Dated 18/h November, 1868. 

The inventor takes Manilla hemp paper, or other strong or tough paper, and 
cuts the same into such a form or configuration that, when doubled up, a box 
can be formed of the same. Before forming the box he so covers or partially 
covers the paper with tinfoil or lead that the box, when completed, is lined 
-with the tinfoil or lead.—Not with. 

3511. H. D. Hoskoxp and G. P. Wueever, Cinderford, Gloucester, ‘‘ Artifi- 
cial fuel.” —Dated 19th November, 1868. 

The inventors take small coal, coal-dust, lime coal, slack, culm, or other 
bitumenous substance, which they grind fine; and to this they add, during 
the process of grinding, coal shale clay, and, by preference, make choice of 
that particular shale which is always found associated with coal of every kind 
under ground. This they intimately mix with the coal-dust, slack, or culm, 
and pass the same into a mixing pan, when, to the substance mixed, they 
add pulverised resin, a proportion of asphalte, or pact natural bi 
to which a vegetable glue is added, made in the following manner:—To fifty 
gallons of water the inventors add five pounds avoirdupois of rice and five 
pounds avoirdupois of the glue or gluten extracted from Indian corn, meal, or 
maize, which, when boiled for half-an-hour, is fit for use. The above 
quantity, in solution, is used with the above ingredients, and when thoroughly 
mixed together in the mixing pan, the whole is caused to adhere and form a 
compact paste, and can then be moulded into blocks, which they do by 
pressing machinery, and under such a pressure that the block will become 
sulid. The part thus moulded into blocks is placed in a drying chamber or 
vessel, in order to be desiccated, when it b in a short time so hard as to 
bear carriage to a considerable distance. 

3514. W. THompson, Dublin, ‘‘ Packing cases."—Dated 19th November, 1868. 

This consists in so constructin* cases or boxes for packing bottles or jars 
that these are held securely in their places by means of springs of metal, 
ae ac or other material, made to press against one or both eads 
thereof. 


3517. W. Avery and A. Fenton, “Redditch, “‘ Needle cases.”—Dated 19th 
November, 1868. 

The inventors form a quiver or flat case to receive a packet of needles, one 
end of the case being open for such purpose. At or near the bottom end of the 
case in one side they cut aslot in which works a thumb bit or small stud 
attached toa clipor holder. Into this clip or holder the end of the needle 
packet is inserted, so that to expose or extract the needles the thumb bit or 
stud is pressed and slides upwards in the slot, taking up and partly out of the 
case the needle packet which is pressed down into its place when required. 
3519, D. Jones and J. Jackson, South Hackney, *‘ Heating the body.” —Dated 

19th November, 1868. 

This consists in a box or chamber which may be constructed either of any 
suitable form so as to be portable, or movable, or a fixture, and formed of 
metal, wood, wicker-work, papier mache, or other suitable material alone, or 
combined with other materials. The sides or bottom, or both the sides and 
bottom of the box or chamber, are perforated or provided with apertures, which 
may. be _— by wire gauze or finely perforated metal so as to effectually 
confine the flame of the lamp within the box or chamber, these perforati 

-orapertures being for the admission of air to the interior of the box or chamber 
for the support of combustion, and the inventors prefer to provide the box or 
chamber with feet or s rts to raise the bottom of the box or chamber a 
short distance above the floor or place upon which it may stand. Within the 
box or chamber they arrange a vessel containing oil or spirit, which it is pre- 
ferred to be so arranged as to be readily removable, and they provide this 
vessel with one or more wicks, burners, or other contrivances for burning the 
fluid contained in the lamp or vessel. Ordinary burning oils or spirits may be 











with the two rollers, as heretofore ; Thirdly, | the ordinary way, and they may be either 


taper in length or parallel. They 
are pene we pn eel Fa pe dnc 
may bé obtained by sl ly case-hardening them by the common process, or 
by their surfaces with tallow or other fatty matter and heating them 
to a sufficient temperature to burn or carbonise the tallow, and then cooling 
them in the air. 
=, = B. Cowett, Islington, ‘‘ Distributing water.”—Dated 20th November, 
The matter to be distributed is placed in a trough in which is supported the 
M7 brushes, the rotation of which, by a 
handle or otherwise, the matter in the trough is taken up, and then by the 
edge of a plate, which may be capable of adjustment in bearing upon the 
surface of such brush as it revolves, the matter so taken up from the trough 
is spirted or thrown forwards in quantities dependent on the position of the 
edge of the plate in bearing upon the brush.—WNot proceeded with. 
3533. J. EoutLiow, Paris, “ Suspending bells.” —Dated 20th November, 1868. 
This consists in suspending bells by means of three oscillating levers. 
3535. M. Witkin and J. Cuanx, Teddington, ‘“‘ Mining.” — Dated 18th 
November, 1863. 
* The inventors propose to use lamps having gas, oil, or other illuminating 
materials ; but, instead of allowing these lamps to draw the air proper for 
their bustion from the ding air, they furnish them with air a 
pelled from a pure source, such as the bottom or top of the shaft. They 
convey the air to supply the combustion in air-tight tubes to the interior of 
the lamps. They supply a greater quantity of air to the lamp than is neces- 
sary forthe combustion of the gas or other illuminating material, and the 
overplus is caused to blow gently out of the escape valves or covers near the 
top of the lamps, thereby preventing the entrance of foul air or air which has 
become mixed with inflammable gas in the mine, known as fire-damp.—Not 
proceeded with. 





3536. W. R. Laxe, Southampton-buildings,; London, ‘‘ Preparing and bailin; 
straw.’’—A communication. — Dated 2ist November, 1868. 

The inventor first cuts the hay or straw quite short, say from one fourth to 
one and a-half inch in length, with any suitable hay-cutting machine. 
A crushing machine is placed in close proximity, and in such relation to the 
cutting machine that the cut hay or straw will pass pass directly from the 
cutting machine to the crushing machine, and be crushed or flattened in it 
passage through the machine, and that made soft and edible. The cut or 
crushed hay is winnowed or subjected to a current of air, for the purpose of re- 
moving therefrom such dust, dirt, grit, and foreign matters, as may be col- 
lected thereon. 


3537. J.G. Toncuz, Southampton-buildings, Chancery-lane, London, “ Yarnst 
or threads.”—A ton. —Dated 2\st November, 1863. 

Arubbing of the thread against itself is produced by any suitable me- 
chanism, or by causing. it to interlace among or around bars having a to- 
and-fro or reciprocating movement. —Not proceeded with. 

3541. C. E. Brooman, Fieel-street, ‘‘ Manyfacture of gas."—Dated 21s 
November, | 


The apparatus is combined with a motor which obtains its power from a 

tion of the gas produced, and which directly feeds the carburator or 

ydrocarbon reservoir with the atmospheric air y for the generation 
of the gaseous vapour. 











BIRMINGHAM AT WORK. 


(From our own Correspondent. ) 

AN important change has been effected in the process of mortice- 
lock making in Birmingham and the district, which is likely to lead 
eventually to a considerable reduction in the price of these articles, 
as well as to an improvement in their ‘‘ finish ‘ap 
ance. There is nothing original in the or it has 
adopted long since in London by Mr. Hobbs, but it is at least com- 

tively new to Birmingham, and quite new to the contiguous 
istrict of South Staffordshire. I refer to the old-fashioned hand 
rocess of “‘scouring ” or brightening the surface of the lock having 
supplanted by the “‘ bobbing” process; or, in other words, 
the substitution of machinery for manual labour in the exterior 
polish of mortice locks and latches, Those only who have witnessed 
- Fay = of “ ie . a the filing of iron = 
of the into a bright and smoo pearance —can at a’ 
understand the waste of time and wear tutede it involves. The 
same result is effectually produced in half the time and at less than 
half the cost, by a steam-propelled “‘ bob ” offprepared emery, simi- 
lar to that de in ‘‘ glazing” bolts and other component parts of 
ordinary locks. There can be no doubt whatever that if mortice 
locks are to be brightened at all machinery is best adapted to that 
P , but most practical locksmiths aver that the whole pro- 
cessis not only unnecessary but undesirable, since it weakens the rivets 
and renders the lock more liable to rust. Insome of the commoner 
descriptions a coat of japan is used with success by way of finish. 
The question, however, has lately been ‘again revived r. 
Rupert Kettle, ‘‘ What does the manufacture of mortice locks 
imply?” It is, certain, as he says, that ordinary door locks to be 
ed outside are as a rule so deficient in artistic merit, and are, 
indeed, so offensive to a correct eye, that the only alternative is 
to entomb the lock in the casement of the door, and hence the 
need for the mortice lock. It is, however, noticeable that recent 
progress has done much to lessen the need for mortice locks by in- 
troducing artistic patterns of rim, dead, and drawback locks, both 
in brass and iron, which add to the beauty of the furniture in 
modern chambers instead of proving eyesores as in olden times. 
So long as mortice locks are used the new double-handed samples, 
invented and manufactured by Messrs. Carpenter and Co., Willen- 
hall, will certainly command an increased public jfavour, and Bis- 
sell’s patent morticing machine will not fail to experience a con- 
siderable request. 
Red lead, an important ingredient in the manufacture of flint 


glass, has long been a “staple” of Birmingham industry. 
merly glass-makers’ red lead was obtained from Derbyshire, but 
the quality was inferior, and imparted to the glass an objectionable 
shade of colour known in the trade as the ‘‘ Derby biue.” For 
many years Blair and Stephenson, of Tipton, sec a monopoly 
in the supply of this commodity. In the year 1817 a manager of 
this firm, Mr. Boyle, entered into partnership with Adkins and 
Nock, of Smethwick, as manufacturers of red lead, and when 
Messrs. Blair and Stephenson retired from the trade, this firm be- 
came the largest producers. We are indebted to Mr. Henry 
Adkins for a description, which follows, of the process of manufac- 
ture. A quantity of lead is placed on the bed of a reverberatory 
furnace of a a construction, and exposed to a high tempera- 
ture, while the metal is constantly agitated by striking it upon the 
surface with a rake. A combination takes place between the lead 
and the oxygen of the atmosphere, and the oxide of the lead thus 
formed is removed by the rake to the back of the furnace. These 
operations are continued during a period of twelve hours, at the 
expiration of which time any metallic lead which may have failed 
to become oxidised is removed, and the remaining oxide is ex- 
posed by constant turning to the action of the air, and at the termina- 
tion of afurther period of twelve hours is withdrawn from the furnace. 
The substance thus produced, which is called litharge, is now 
ground into an impalpable powder with water, and flows into a 
series of tubs, where it is kept in a state of agitation by a re- 
volving stirrer, furnished with arms. The particles of metal which 
have escaped oxidation, having a greater specific gravity than the 
oxide, remain in the stirring tubs, while the oxide of lead passes 
on into another series of tubs, where it subsides from the water. 
The supernatent water is afterwards removed by a syphon, and 
the most litharge transferred to a reverberatory furnace, where 
it is exposed to the combined action of a low temperature and a 
current of air for a period of twenty-four hours. During this pro- 
cess the litharge enters into combination with a further quantity 
of oxygen, and minium or red lead is produced. The manufacture 
is completed by passing the substance through a revolving cylinder 
of wire gauze, to remove any lumps that may have. been formed, 
or any large particles of foreign matter with which it,may have 





-employed for combustion in the lamp, but ding to their imp ts the 
inventors prefer to employ spirits of wine or methylated spirits owing to the 
absence of smoke and unpleasant smell during the combustion of these liquids, 


3528. B. Britren, Redhill, ‘‘ Fishing rods.”— Dated 20th November, 1868. 
Instead of wood for those parts which are required to be pliant and elastic 
the inventor makes use of steel, iron, or other suitable metal of such form in 
transverse section as will secure the requisite longitudinal strength combined 
with lightness and elasticity. He makes the rods of different lengths, sizes, 
and proportions, and with such fittings of the ordinary kind as are required. 
‘He constructs thiem generally of stée] or iron in the form of tubes of very thin 
Substance; the thickness of metal varying from about No. 25 to No. 33 of the 
wire gauge, The tubes are either welded or soldered and drawn into shape in 





intermixed during the previous operations. THe principal 
manufacturers in this district are Messrs, T. Adkins and Co., 
Smethwick ; Messrs. Lloyd and Co., Smethwick,; and Messrs. 
Burr, Brothers, and Co., Shrewsbury. 





TuHE Oastler monument at Bradford proves very attractive to 
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THE IRON, COAL, AND GENERAL 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. , 
(from our own Correspondent. 


Present CONDITION OF THE Inon TrapE: Lamentably Quiet 
When Works Begin for the Week : Northern Orders still Deferred 
Good Inquiry for Railway Work: Girders in Better Demand 
The Lighter Qualities Actiwe—Prices: List Quoted—Pic Iron 
Slow of Sale—Tone oF TraDE: Good — Tue Export TRADE: 
Returns Given — Coat Trave: Quiet: Prices—THe Minne 
ENGINEERS AND THEIR VISIT TO CLEVELAND: Trade Patriotiem 
by Cleveland It sters—PROGRESS OF MINING ENGINEERS’ 
InstiTuTe : Meeting in Wolverhampton on Wednesday Night— 
BIRMINGHAM ENGINEERING Firms WELL’ TO DO — MESSRS, 
Tancye BrorHers’ WORKS, AND WHAT IS BEING DONE THERE — 
THE VELOCIPEDE TRADE—RalILwaY FastTENInGs: Good Inquiry 
—Marive Ironwork: Manufacture of Safety Cable Springs: 
Whal the Spring is—A Nove.ty tn TorLeT WarE—AUTOMATON 
Sponce — FalLure or A Copren Broker or LONDON AND 
BramincuamM: Who He is, and who He is not. 

THE iron trade of this district continues in a lamentably quiet 

state. Asarule, the works do not resume for the week with any- 

thing like spirit until Tuesday night, or in some cases Wednesday 
morning. e quantities ordered keep very small, and are quick 
got out of hand. Makers wait the accumulation of. orders, n= | 
almost expect to be worked out week by week in most of their 
mills by Saturday afternoon. This is a state of things almost 
without precedent in South Staffordshire at this period of the 
year. Usually we are about now in the full burst of the season 
demand, which comes chiefly from the North of Europe, but now 
these orders are neither coming here, nor is it known that they are 
going elsewhere. It is not believed that they have come at all in 
other than very small quantities. In such lots they now and then 
arrive, but they are scarcely more than sufficient to remind makers 
of what they once did for the same markets. 

It is not believed that we have lost the trade altogether, but it 
is understood that the purchases this year will continue slow, be- 
cause of the heavy character of those of last season having left 
stocks which will go into consumption this season. 

There is a good ae eg rails, which are being made alike 
of best and inferior qualities. There is more profit oe upon the 
inferior than the better kinds. Railway axles and wheels are also 
in fair demand, and the girder ing and bridge building firms 
are using more iron ; but the consumption is not sufficient to occa- 
sion briskness in nt es mills in scarcely any instances. Angles, 
though they are usually regulated by plates, yet are in somewhat 
better request. 

Activity, however, where it is seen at all, relates chiefly to thin 
sheets and hoops. 

Prices keep low, but they are not so low as in some quarters has 
been stated. For instance, a boilermaker who has read somewhere 
that plates are to be had at £7 10s., has been making di t 
inquiry throughout the past week with a view to ascertain w 
he could obtain iron of this class at such a value, but he has not 
been fortunate enough to find out the place, nor is he likely. 

Pig iron is slow sale. The poorer qualities, perhaps, are in the 
better request. 

The tone of the iron trade is in great part kept up by the very 
satisfactory export returns. These, in reference to the month of 
April, show an increase in iron and steel of perhaps 30 per cent. 
upon April last year. 

The following is given as the exports of iron and steel :— 








1867. 1868. 1869. 
Iron, pig and puddled .. «+. £177,123 .. £167,409 .. £202,917 
Bar, angle, bolt and rod iron.. 180,629 .. 191,612 249,816 
Railroad iron of all sorts ee 343,549 .. 446,000 .. 654,062 
Iron wire (not telegraphic) .. 29,022 .. 33,007 .. 34,701 
Iron castings .. .. oc eo 52,424 .. 70,121 .. 80,115 

Iron hoops, sheets, and or eo ene - 

boiler plates .. te ri 140,937 .. 132,936 .. 180,72 
Wrought iron of all sorts - 192,059 .¢ 191,650 .. 192,582 
Old iron for remanufacture .. 11,244 20,485 . 39,025 
Steel, unwrought .. .. «. 82,710 .. 83,551 .. 87,309 
£1,209,697 £1,337,461 £1,721,341 


Coal is not in large demand for the works, but where the pro- 
prietors have got into the domestic market at a distance there is 
still a fair inquiry alike about Dudley, upon Cannock Chase, and 
in Shropshire. I’rices, however, are as low as they well can be 
with « profit, 

The mining engineers who went last weck to the Cleveland dis- 
trict speak in terms of the highest gratification of the unpre- 
cedentedly hearty reception given to them alike by ironmasters, 
by Government inspectors, and by men of their own order. The 
thorough trade patriotism of the ironmasters, who promised that if 
there was anything they had seen which they thought might be of 
service to the trade of their own district, drawings or tracings 
should be furnished to them if they would only make the requisite 
—— is quoted as indicative of a generousness which is not 
often observed in mercantile circles. 

These facts came out ata meeting of the Institute of Mining 
Engineers of South Staffordshire and East Worcestershire, which 
was held on Wednesday night in Wolverhampton, when a 
resclution was passed formally thanking the men of the north for 








visi! the Leeds Mercury says, and since its: erection has beei™ 
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more 
of Mr. tler and the two factorychildren, 


the reception they had given the five-and-twenty who went upon 
the excursion. 

At the same meeting it was determined to purchase for an 
institute building the ground attached to the Dudley Geological 
Museum. Here the appliances of practical mining will be shown 
in a room having an opening into the Geological Museum, Also 
on Wednesday evening seven new members were elected and as 
many as seventeen more nominated. 

Most of the engineering firms in Birmingham and the district, 
where really valuable goods are got out, are fairly off for orders, 
as well for the export as the home markets. Messrs. Tangye 
Brothers, for instance, find full employment for from between 300 
and 400 men at their works at Soho. As is pretty well known, the 
variety of their products is very considerable. Their Weston’s 
patent differential pulley blocks are greatly in request, notwith- 
standing that already some 60,000 or 70,000 sets of them have been 
distributed throughout the United Kingdom and elsewhere. 
Their hydraulic jacks are going from the works in rapid succession. 
As many as 400 are understood to have been purchased by the 
British Government alone. They are likewise now taken out 
extensively on board ship. Their ‘‘ special” steam pump (A. S. 
Cameron’s patent) is also getting well out, and we are informed 
that it is giving satisfaction wherever it is used. Its compactness 
adapts it for very varied uses. It is not unusual now to 
see it fixed in the centre of an establishment, and the great brewers 
have found out its value in forcing their product to different parts 
of their manufactories, Last year as many as 490 of these pumps 
were sold at the Soho Works. It was stated last week in ‘ Bir- 
mingham at Work” that Messrs. Tangye were sending away large 
quantities of velocipedes. It may be added here that they have an 
order embracing no fewer than 3000 of these bicycles. They are of 
the description most in favour in Paris, and sold by the Paris 
Velocipede Com . At first some little difficulty was reo 
by the makers ae ocipedes because of the shortness of hickory 
wood within immediate reach. Hickory wood, it will be remem- 
bered, is used for the spokes of the wheels and the like because it 
is extremely tough and at the same time light. Now, however, 
there is very little trouble found in that respect, the makers havin: 
found out a means of supplying their wants with regularity an 
in tolerable abundance. 

There is a fair demand for railway fastenings, such as spikes and 
bolts ; and where low prices are being accepted there the works are 
very busy, so much’so as to have been compelled in the past day or 
two to refuse orders, Others, however, are not so busy. This is the 
case chiefly where good prices are demanded. The orders are 
chiefly on Russian account, 
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there is a good for the safety cable which have been 
invented - wien ders, wt fr associated with 
the National Institution. The article ismade exclusively in 


last cyclone, its value bei ’ 
used it, whilst those which had not its advantage were drifted 
away, notwithstanding that some of a 
rage. The invention is a simple. It consists of 
spring buffers containing my ote pads 
which are ble of being fixed to the ) 
or to the anchor itself. tain Saunders is just preparing another 
spring capable of a so’ different application. 
Attention is being drawn to an article which promises to be of 
some service in the toilet line. It is a hand shower-bath and 
in one, which has just been oe 4 out by Mr. F. Walton, 
of the Old Hall Tinplate and Japan Works, ‘olverhampton, 
whence it is not customary for any but tried inventions to be sent 
abroad. The invention is called the ‘‘ Automaton Sponge,” 
because it answers the i. alike of the ordinary sponge and 
the usual hand shower- It is cylindrical in shape. Each end 
has metal japanned fittings. One of the ends has a oe. valve- 
hole of a lerge size for the inlet and outlet of the air and the*water, 
whilst the other is perforated. These are connected a. élastic 
tube or cylinder of best vulcanised red india-rubher, which admits 
of the depression and elevation of the ends, The end in which 
there is a valve-hole is placed in the water in the bath and com- 
pressed by the foot or hands. When the pressure is removed it 
returns to its original size charged with water. The apparatus is 
then inverted and the water flows through the perforated end, and 
may be applied as an ordinary sponge to convey water to any part 
of the person. Inachamber at each end is placed a valcanised 
rubber disc or valve which rotates, and each valve is raised simul- 
taneously in one direction, either upwards or downwards, according 
as the article is placed, inverted or otherwise. Its self-action is 
produced by a spiral spring, such as a chair or sofa spring, which 
is tinned, then electro-coppered, and then japanned to preserve it 
from the action of the water. It is — with two handles, 
Considerable surprise was occasioned throughout this district on 
‘Wednesday morning, when it became known that Messrs. E. G. 
Muntz and Company, of London and Birmingham, had issued cir- 
culars intimating that they were under the necessity of calling a 
meeting of their creditors, which will be held on an early day ; 
and that in the meantime their books have been placed in the 
hands of accountants, in order that a statement of accounts may be 
prepared. As was to have been expected in the case of such a firm, 
the liabilities are believed to be heavy. The creditors lie chiefly 
in South Wales and London. It is important that it should be 
understood that there is no connection whatever between this firm 
and Muntz’s Metal Company. That this is understood in Birming- 
is conclusive from the fact that on ’Change in Birmingham, 
after the announcement, Muntz’s metal shares were firmer than on 
the day before. 100 shares had been put upon the market at 1} dis- 
count ; they found ready purchasers, and now there are buyers at 
that price but no sellers. Mr. E. G. Muntz is only distantly re- 
lated to the Muntzes of Birmingham. His business was in great 
part speculative, and consisted not a little in buying up job lots of 
copper ore and copper in the cake and the like. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Iron Trave: Increasing Demand for Rails: Prospects of 
the Rail Branch more Encouraging than they have been since the 
Panic of 1866: Rail Mills Actively Employed : Marked Increase 
in the Quantity of Iron turned out: Higher Prices looked for- 
ward to with something like Certainty : Slight Decrease in the 
Exports to the United States : Several Fresh Engagements in the 
Market for both the American and Russian Markets: Heavy 
Exports to Russia: Tolerably Good Inquiry for Bars from the 
Continent—THe TINPLATE TRADE~THE STEAM AND House 
CoaL TRADE—NEW Sarety LamMp— BLowine IN A Buast 
FURNACE AT BriTON FerkY—BOILeR EXPLOSION AT ABERAMAN. 

THE only alteration worthy of note in the iron trade during the 

past week is the steady increasing demand for rails, and the pros- 
cts of this important branch of the trade are now more encourag- 

ing than they have been since the panic of 1866, the mills at the 
leading establishments being actively occupied, and every prospect 
of their continuing so during the summer months. It is now 
evident that the quantity of iron turned out at the various works 
in the district will show a marked increase on the records of many 
past years of the iron trade, and, with a steady increase in the 
demand, makers may well look forward with something like 
certainty to u nreeys A obtaining higher prices, Exports to the 

United States have somewhat decreased, not owing so much toa 

falling off in the demand as to the scarcity of vessels. It must, 

however, be admitted that on American account business received 

a slight check, owing to the unfavourable impression created by 

Mr. Sumner’s speech ; but the market has already recovered from 

its temporary flatness, and as Mr. Motley, the new American 

Minister, has repudiated entirely the statements which have been 

promulgated to the effect that he comes to this country armed 

with authority todemand an immediate settlement of the Alabama 
claims, hopes are now entertained that transactions will continue 
on the same extensive scale as they have done forsome few months 
omen There are several fresh engagements in the market for 

th the American and Russian markets; but makers, as a rule, 
are indisposed to accept heavy contracts for future delivery 
at present prices, as they have sufficient orders to keep them 
employed until the end of the summer, The exports to Russia 
keep heavy, and vessels and steamers are now wanted to convey 
rails to the Muscovite empire, merchants and shippers experiencing 
some difficulty in obtaining tonnage sufficient to convey the rails 
away as speedily as they are brought from the works to the local 
ports. Inquiries from the Continent are tolerably good for bars, 
and a fair average quantity is being sent to the various warkets. 

There is a steady increase in inquiries from home buyers, the rail- 

way companies purchasing with more freedom thanthey have done 

for some time past. The improvement referred to in a previous 
report in the pig iron trade is fully maintained, and there isa pros- \ 
pect of this branch of the trade shortly attaining a more satisfactory 
position. The demand for tinplates continues unabated, cokes more 
especially being in demand. 

Steam coal proprietors report a slight increase in the d d 
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indication of the terribly racking fire of stones and iron of which 
it was made the target. Mr. Williams, the deputy-coroner, opened 
the inquiry on Tuesday, but the proceedings were merely formal, 
being adjourned for a week to allow an examination to be made in 
the meantime. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LiverPoot: The Wew Line to Manchester ; Feathering the Blades 
of Screws for Yachts: Rivers Pollution Commissioners, &c.— 
NorTH-EasTERN District: Acceleration of the Through Pas- 
senger Trains on the North-Eastern Railway : Railway Progress 
—VISIT TO THE CLEVELAND DIsTRIcT OF SOUTH STAFFORDSHIRE 
AND East WORCESTERSHIRE MiNING ENGINEERS : J'he Cleveland 
Iron Trade, &c.—Pumrrxe out DrownEeD CoaL WorKINGS— 
OPENING OF A RAILWAY IN THE LAKE DiIsTRIcT—LAUNCH OF A 
ScrEwW ARMOUR-CLAD FRIGATE AT GLASGOW—LEEDS CORPORA- 
TION WATERWORKS—StTaTE OF TRADE: Leeds: Shefield— 
STEAMERS FOR THE AUSTRIAN LLOYDS. 


Messrs. BENTON and WoopRIss have contracted to complete the 
new line from Liverpool to Manchester in two years. The line, 
which is undertaken by the Manchester, Sheffield, and Lincoln- 
shire Company, in conjunction with the Midland and the Great 
Northern Companies, will have a capacious station in Ranelagh- 
street, and wi — the Garston line about a quarter of a mile on 
the Liverpool side of that village, leaving Woolton to the left. It 
will then run through Farnworth and the heart of Warrington, 
taking in its course to,Manchester the edge of Carrington Moss, 
Flixton, and othersplaces, and it will join the Manchester, 
South Junction, and Altrincham line near Old Trafford. 
There will be a fork from the line near Carrington to 
join the line at ‘present constructed, leading through 
Stockport, and it will form a connection with the Midland 
eee sob new linewunning through Derbyshire and the neigh- 
bourhood of Woodley; a junction will also be effected with the 
Manchester, Sheffield, and Lincolnshire line at Godley, thereby 
forming a through route to London.and the eastern coast. The 
line from Liv Manchester will be almost straight, and 
thirty-two and a-half miles in length; trains will traverse the 
distance in forty-five minutes. The line presents but few 
engineering difficulties, the chief work of art being a bridge over 
the St. Helen’s and Warrington Canal. 

Mr. R. B. Bevis, managing engineer to Messrs. Laird Brothers, 
of Birkenhead, has patented an arrangement for feathering the 
blades of screws fitted to yachts. The arrangement has just been 
put to a practical test in the Kathleen, a yacht constructed for the 
Marquis of Downshire, by Messrs. Laird. The Kathleen flies the 
burgee of the Royal Yacht Squadron, and is of the following 
dimensions :—Length between perpendiculars, 140ft.; width, 22ft.; 
burthen, 326 tons. The Kathleen is fitted with a pair of inverted 
cylinder surface condensing engines of 60-horse power nominal, 
and she has capacity for about seventy tons of coal in her bunkers; 
her draft of water is 11ft. abaft and 8ft. forward. She is rigged asa 
fore and aft schooner with a good spread of canvas. The speed 
obtained at the trial trip was 11°27 knots per hour, the number of 
revolutions being 121 per minute. It was found that with the 
screw feathered the yacht not only had a speed of one and a-half 
to two knots per hour more than with the screw fixed, but 
she was also more lively in cominground. The gear for feathering 
the blades is well protected, being worked in the screw shaft 
tunnel by a rod passing through the centre of the shaft; the levers 
which move the blades are enclosed within the boss of the screw 
propeller. 

The Rivers’ Pollution Commissioners sat in Liverpool on Tuesday 
and Wednesday. Yesterday they were to be at Birkenhead. At 
a meeting of the Liverpool Health Committee yesterday week it 
was stated by the borough engineer that, during 1868, 163 new 
streets had been adopted by the town council as highways. The 
aggregate length of the streets was twelve miles. 

The North-Eastern Railway Company bas accelerated and im- 
proved this month the passenger train service over the east coast 
route. Mr, Tone hasa good staff of men employed on the Pelaw, 
Jarrow, and Tyne Dock contract, recently let by the North-Eastern 
Company. Messrs. T. Nelson and Son are cee out with vigour 
the contract concluded with the North-Eastern for the extensibn 
of the Team Valley from Durham to Ferryhill. It is expected that 
the Blyth and Tyne Company will shortly commence its proposed 
extension into the middle of North Shields. On Saturday evening 
Messrs. Whitley, Alexander, and Co. launched their first vessel from 
the Middleton building yard at Hartlepool. The vessel (named the 
Maria Isabel) is built entirely of iron and is for a Spanish firm at 
Santander. Yesterday week a party of the members of the South 
Staffordshire and East Worcestershire Institute of Mining Engineers 
visited the Cleveland district. They inspected the works of Messrs. 
Stevenson, Jacques, and Co., the Linthorpe Ironworks, the Teeside 


Ironworks, the Tees engine works (Messrs. Hopkins, Gilkes, and° 


Co.), the Middlesbrough Ironworks, Messrs. Backhouse and Dixon’s, 
Messrs. Bolekow, Vaughan and Co.’s, &c. The Cleveland iron trade 
continuesina healthy state; insomedepartmentsthe demand exceeds 
the available supply. This is capusldiey the case with pig, although 
the production is now very large in the Cleveland group. For 





and hopes are entertained of the trade recovering from the depres- 
sion which has extended over a longer period than has been known 
for a considerable time past, the demand having slightly increased 
and the wind set in in a quarter favourable for vessels to arrive at 
the local ports. Prices continue remarkably low, although an im- 
provement has taken place in the inquiry, and several of the 
collieries in the district are not working more than half time; and, 
in consequence of the smallness of the demand, stocks are about 
the average. A fair amount of business continues to be transacted 
with French houses, and about the ave quantity is being seut 
to the Mediterranean ports; but to all the other foreign markets 
the clearances are not so large as they generally are at this period of 
the year. There are more inquiries for house coals, but thedemand 
y Amey sufficient to keep the colliers employed more than two-thirds 
e. 

Mr. Evan Thomas, of Aberdare, is now manufacturing a safety 
lamp patented by Mr. Thomas Gray, of Tarback, Glamorganshire. 
This lamp; so far as experiment and practical use go, appears to 

the desiderata of asafety lamp. The main features of Mr. 


rails the demand is larger than ever, and the are turning out 
large quantities, princt for America and Russia. The North 
Yorkshire Ironworks, South Stockton, are about to be opened by a 
company for the manufacture of iron, under the management of 
Mr. J. Stevenson. 

Before leaving the North, the party of South Staffordshire and 
East Worcestershire mining engineers proceeded to the wharf of 
the Wallsend Colliery, where they were received by Mr. J. B. 
Simpson, of the Tyne Coal Company. They were conducted by 
Mr. Simpson to the old pit, where the extensive pumping operations 
and vast machinery were minutely explained. The pit was stated 
to have been flooded thirteen years since, and at the present time 
20,000 acres of coal are still unworkable on account of the accumu- 
lated water. The present endeavour of the com is to clear the 
workings; pumping has been going on in the old d shaft for 
nearly two years, and satisfactory —— ‘has ‘been made. - The 
workings of the Hebbura pits on opposite side of the river, 
which were drowned about ten years since, have involved the pro- 
secution of another distinct set of ‘ tious, and the 
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pumping 
water in the workings is being reduced ata Tate. 

Col. Hutchinson, Government Inspector of passed 
the. Newby Bridge line on Snes tederemr tense Gamal 
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rendered necessary 
Town Council for obtaining water supply of the borough 


the valley of Washburn, is to be commenced during the presen’ 
summer. The for the formation of the ——— at 
Lindley wood, about two miles from the union of Washburn 
aie, ign yang ays Neng x 
C.E., but had not reached t the close of last 


they a 

When the whole of the works‘on the W; 
pleted, the waterworks committee of the Leeds Town Council have 
determined to carry out a large extension of the filter beds at 
Weetwood. Four additional beds are to be laid down; their extent 
in the aggregate will be about 2} acres. It is calculated that the 
requirements of the borough 
sumption exceeds 14,000,000 or 15,000,000 gallons. The new beds 
will be lined with clay puddle, will be faced with stone pitching, 
and will have a substantial stone coping on every side, 
H — —— is reported = ae trade of Leeds 

uring the mon e i ve no heavy orders 
for Ssesnnstioes lately ; some of them, hi ployed 
on general work, such as stationary engines, steam hammers, and 
rolling mills. The steam plough works are fairly employed. 
_ In the armour plate and one or two other branches of Sheffield 
industry there is considerable activity, and the manufacture of 
eainty Moctaxiones & poeenetings ily; this branch of business 
is, in fact, making progress in the neighbourhood. The railway 
companies have been giving out orders more freely of late. A fair 
mee for steel has been experienced both on home and foreign 
account. 
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PRICES CURRENT OF METALS AND OILS, 


1869, 
a4 £41 4\2 














CopPER—British—cake and tile,| & & & 8 wd 

per ton .. Odcccscces 72 0 0.. 73:16 0} 80 © 6...82 0 0 

Best selected cccoscecee |: 00 SC. SS 6. E88 6 Oe SO 0 

Sheet .....6 ssesccnccceceee| 17 O O.. 79 0 O84 O 0.86 @ 0 

Bo cecccececccccesess| SL 0 0. 0 O 01 88 0 0. 89 06 

A ton .. 76 @ 0.. 7310 0} 81 © 0.. 8819 0 

Spanish Cake ..... 72 00. 0 0 076 0 0.77 00 

Chili Bars... i 67 10 0.. 68 0 06| 7610 0...77 0 0 

Do refined 72 @ 0.. 73:10 0| 79 0 0.. 7910 0 

YELLOW METAL, per lb. | @ 0 6 0 @ 7 0 8 7k 8 O07 
1R0N, pig in Scotland, ton...... 211 3 cash, 211 7 coh. 

Bar, Welsh, in London ......; 612 6.. 615 0} 6 5 0.. 615 0 

Wales...... «| 6.2 6. 6 5 0} 510 0. 60 6 

Staffordshire..| 7 5 0.. 7 7 6 750.000 

Rail, in Wales.............| 6 2 6. 6 5 0| 510 0.. 6 0 0 

Sheets, singles in London 95° 000 95 o.. 000 

850. 8 7 6 8 5 O.. 810 0 

710 0.. 715 0} 7 5 O.. 710 0 

10 0 0.. 1010 0} 10 0 0.,10 6 O 

i8 15 0.. 0 0 0) 1810 0., 0 0 0 

2010 0.. 0 O O21 5 0. 000 

19 2 6.. 19 10 6) 19 7 6.. 1910 0 

20 0 0..20 2 620 5 0. 0 0 0 

22 5 0.. 2215 0} 2210 @.. 221% O 

2010 0.. 2012 6) 2015 0.. 21 0 0 

27 0 0.. 29 0 0/27 0 0.. 29 0 O 

27 0 0.. 30 0 0] 26 0 0.. 239 08 0 

240 0... 0 0 0} 24410 08. 6 0 0 

617 0.. 618 0} 617 &. 0 00 

20 5 0.. 0 0 0] 2010 0., 2012 6 

20 56 0..'0 0 02) 5 Og.9919 0 

2510 0.. 26 0 0] 2510 0.26 @ 0 

STEEL, Swedish faggot . 000. 90 '}; 00%. 000 

KGS. ccccccccccoves 0 0. 0 0 0 1415 0.15 0.0 

TIN, per cwt.. 617 0.. 619 0} 416 0. 06 0 0 

Straits, fine—cash . 616 0.. 0 0 6} 41113. 412 0 

For arrival ..... 615 0.. 616 0} 412 0. 41210 

blocks 6 6 0. 6 7 6 418 0.. 419 0 

eocccccecesecoeces® -| 6 7 O. 6 8 Oo} 419 0. 0 0 0 

Refined, in blocks ....... -| 613 0. 613 of 5 0 OL 510 

TINPLATES, per bx of 225 sheets 

Be oe 138 6. 15 6 110.1286 

196. 111 6 170.18 0 

110 0.. 112 0} 1 8 oO. 19-0 

1.6 0.. 118 0} 114 O 115 0 

017 6. 000 O18 3%. 000 

014 6. O16 9 O15 0., 016 6 

OILS, per tun, Seal, pale ......| 37 0 0.6. 0 0 0 38 0 0. 0 vo O 

ae 3l 0 0.. 32 0 0 33 0 0.4. 0 0 0 

9% 0 0. 0 0 0100 0 0.. 0 06 0 

40 0 0.. 41 0 0} 36 0 0.. 0 0 O 

39 0 «0.. 40 0 035 0 0.. 0 0 O 

37 0 0... 0 0 034 00.. 000 

320 0.. 0 0 034 00.. 0 0 06 

52 0 0.. 0 0 O71 0 0. 0 0 0 

50 0 0.. 51 0 0} 68 10 0., 0 0 O 

Palm ooccoccccccoveseeseree | 4010 0.. 0 0 640 ¢ 0.. 00 0 

Linseed .ove-+esecccceseoees| 31 0 9. 31 5 0) 3215 0.. 338 0 O 

Rapeseed, English pale ......| 38 10 0. 000300. 000 

Brown .ccccsescovececees| 2610 0.. 0 & 0) 3210 0. 09 0 0 

alo 0.. 39 9 0} 37 0 0. % 0 O 

3% 6 0... 36 5 0 B4 O 0.. 3410 0 

72 0 0.. 73 » 0} 70 0 0.. 71 0 O 

6 60 0. 9 0 037 0 0. 000 
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. | 1868. | > \ 
£54 &|4 & & &|| Per load— 24e4t0 4624 
.10 10 12.10 |12 © 12 10|| Yel. pine, per reduced ©. | 
+315 415) 3 5 4 15|| Canada, lst quality 16 10190 17 01830 
-3 5 410 213 4 «| 2Qnd .. 12 613 011 018 6 
+0 @ 0 0] 0 0 O 6)| Archangel, yellow. 1010 13 10| 11 018 0 
+510 6 6] 5 5 510)| St. Petersburgye 10151219 10 018 6 
birch -45 417/455 gua 0 710i 70608 °0 
45 510) 615 5 oo @000 
emel «0 000/000 915] 8 6 910 
- 40 510; 406 wi 8b) 8o0980@ 
fir. 21040) a5 4 eos 9 ¥101)3] 9101050 
° + 210 810}; 304 - 81/10 0} 9 01010 
Riga ..scsee + 915 3 0| 8 0 3 3)) Christiania,perO, 
Swedish ....+.. 23 210; 117 38 18f. by 3 by Wwwbin oBo 
sus 66 + siete in, yellow .... 
. 6 0|| Deck plank, Dat. 
rd.pine0 0 0 0] 0 0 O Ol] per dor. 033 018) 015 1 8 
Lathwood,Dantafm. 6 0 7 0| 610 7 10)| Staves,per 
St, Peters 8 0 9 0) 810 9 19)| Quebeo pip>.. +. 721975 0 000 
Queteebtpress a 817" 0118 099 0 Sr s °S oeee:* 
w Bali crowa 
GeJoha whtapruce 12 015 0/1810 3520|| Pips c-, | 22924) 040.0085 0 








small piece of steel may acquire by the great f skilled 
i L , power of s 
hanical ‘aamoning of a watch. From its 
extreme fineness and delicacy 4000 weigh not more than one ounce, 
and exceed in value £1000. A most interesting little work, de- 
scribing the rise and of watchmaking, has been 

by J. Sense Old Bond-street, and the City Steam 
Factory, 58 and 60, Ludgate-hill. The book, which is 
illustrated, gi: 
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ON THE STEAM PIPES OF LOCOMOTIVES. 

Iw a recent impression we published a letter from a cor- 
respondent who, . -? > “Student,” wrote modestly 
as a student shoul e stated that the locomotives on a 
certain line were fitted with steam pipes of 2°3in. internal 
diameter, and very plainly hinting that he considered 
these pipes too small, he asked our readers whether he 
was t or wrong in his conclusion. He has received 
two replies to the same effect, which will be found in 
another place, and one of these at least deserves some 
notice at our hands. We allude to the letter written by 
Mr. Poole, which contains a es nag attack on the pro- 
fessional abilities of the gen an who designed the 
engines in question. We happen to know something of 
these locomotives, and of their performances, although we 
are not uainted, and for the present do not care 
to be acquainted, with the designer's name. But even 
did we know nothing more of the engines than “Student” 
has told us, we should still know enough to satisfy 
us that Mr. Poole’s accusations of incompetency are not 
justified by the facts. Whether Mr. Poole is or is not an 
engineer we have no means of knowing, but we do know 
from his own letter, that he has had no practical experience 
in the designing of locomotives; and no other acquaintance 
with the that the proper area of steam pipes has 
been decided long since by experiments than the infor- 
mation derived from Professor Rankine’s work, which he 
quotes. As the questions raised possess some interest, 
and have a rather close connection with the flow of elastic 
fluids through orifices—a matter treated of in our last 
impression—we purpose here to say a few words which 
may tend to enlighten Mr. Poole, and possibly remove 
the impression which his words might otherwise convey. 

Lest we should be mistaken in any way, we shall begin 
by stating that the steam pipes in question are unques- 
tionably too small; but paradoxical as it may appear, we 
argue from this fact that the gentleman who designed 
them knew rather too much than too little about locomo- 
tive engines. If Mr. Poole had only known half as much 
he would, we fancy, have eliminated certain very uncivil 
sentences from. his letter. As we have before stated, we 
know nothing of the designer of the engines under consi- 
deration; but certain broad facts stand out prominently 
in “Student's” letter, and one or two of these are 
80 ive that our correspondents might well have 
stopped to ask their meaning before going on to criticise 
in a very hasty and uncourteous spirit. One of the first 
points which will strike the thoughtful reader of the 
entire correspondence is the singular and abnormal 
diameter of the pipes criticised. Why should a pi 
the diameter of which cannot be stated without the 
use of a decimal be used by a man who, according to 
Mr. Poole, works only by “rule of thumb?” Why not 
use a 21 or a 2! pipe instead of a pipe 2°3 in diameter, 
corresponding pretty accurately to a-sectional area of 4in.? 
Obviously there should be some reason for this. If it be 
madness, there is at least method in it; and at the risk of 
astonishing Mr. Poole we may eay that there are very 
excellent reasons for adopting this dimension of 2°3in. 
What these reasons are we shall now proceed to show. 

The foundation of all knowledge is experience, and ex- 
perience is especially valuable in dealing with the locomo- 
tive. It is very well to lay down certain premisses, and 
arguing from them insist that certain dimensions must be 
right and certain others must be wrong; but it is obvious 
that if the premisses are false the remaining links of the 
logical chain must be untrue also. Theoretically, a steam 

ipe 2°3in. diameter is too small, but in practice it has 
n found that no advantage whatever follows on adopt- 
ing a larger opening of regulator than one which will give 
an area of four square inches for a pair of 15in. cylinders, 
or J;th of the ag; te area of the two pistons, The 
only comprehensive and able paperon the subject with which 
we are uainted, isto be found in Mr. D. K. Clark’s 
“ Railway Machinery,” and particulars are there given of 
numerous experiments carried out on the Caledonian 
Railway, which conclusively prove that no _bene- 
fit is derived from increasing the area of regu- 
lator opening beyond four square inches. It is 
naturally to be concluded that as the quantity of 
steam passed by a pipe is measured by its smallest part, 
no advantage will be derived from making the steam 
pipe larger than the regulator. It is evident that the 
designer of the engines alluded to by “Student” took 
the results of Mr. Clark’s experiments as conclusive, and 
adopted the four inches of area stated by Mr. Clark to be 
as good as any other. We think that Mr. Poole will now 
begin to see that he has been just a little too hasty in 
charging a gentleman of whom he knows nothing with 
gross incompetence. Far from manifesting ignorance op 
the part of the designer, the engines in question prove 
that their designer had mastered the results of experiment, 
and had acted in tolerably close accordance with the rules 
laid down by one of the authorities on the subject of 
locomotive construction. 

Having said so much in favour of the engines in 
question, it is now time to justify the statement contained 
in a pre ph. We think that four inches 
of area is too little for a steam pipe intended to supply 
a pair of 16}in. cylinders, because it approaches the 
minimum dimension too closely. It, in a word, runs 
things too fine. A powerful  pogy bey ine was at one 
time, and may be still, worked on the Great Northern 
Railway with a steam pipe only one inch in diameter. 
The engine performed satisfactorily; but we do not, there- 
fore, recommend all locomotive engineers to use lin. 
steam pipes. The adoption of a 2°3in. steam pipe is the 
result of a too rigid in tation of the results of Mr. 
Clark’s —- but it is not, as Mr. Poole would 
have us believe, any evidence of gross incapacity on the 
part of the adopter. 

When our correspondent speaks of “increased coal bills ” 
we in to doubt the soundness of his own attainments 
more ever. The only effect which can follow on the 
use of too small a steam pipe, is that the in the 
valve chest will be less than that in the boiler; but it does 
not ensue asa consequence that the consumption of coal per 








perience that their engines do better, and burn less coal, 
when they run with the ially closed than 
ae aang pa: oN ically, this ought not to 
be the case, regulator should be full open at all times 
when the engine is running, the speed being regulated by 
the position of the links; but, in practice, many engines at 
all times, and all engines when working with dirty water, 
oy continuously to a greater or less extent, if the regu- 

ris kept full open. When the steam is throttled it 
finds its way and “lively” to the cylinders ; when it 
is wet it moves ishly. the steam is dry the diffe- 
rence in pressure between the cylinder and boiler may, 
wine miles an hour or so, amount to 16 per cent.; 
of which loss not more than one-fourth is due to the re- 
sistance of the steam pipe and r, the remainder 
being wasted in the ports. If the steam is wet the loss 
may rise to as much as 40 percent. From this it is easy 
to ~ 4 - a large regulator opening _—s 5 Erma 
pipe, by inducing priming even in a very moderate degree, 
may actually por} pyr of pressure which would not be 
experienced if smaller pipes were used. We need scarcely 
add that the evil effects of the use of damp steam would 
not end with a diminished valve-chest pressure, we should 
have in addition a cool cylinder, a sluggish exhaust, an 
augmented back pressure, and a heavy consumption of 
fuel, which means a heavy fire and an increased tendency 
to priming. 

As a general rule, the diameter of a steam pipe cannot 
be too great, and the area of the re; r should not be 
less than ten square inches for a pair of 16}in. cylinders. 
But to this rule there are numerous exceptions. Theadop- 
tion, for instance, of a 10in. regulator and a 16in. pipe, 
that is to say, 44in. diameter, can only be justifiable when 
the engine has ample steam room, and is worked with clean 
water. If the engine is a heavy primer, either because the 
water is dirty or the design of the boiler bad, then large 
steam pipes and regulators will do more harm than good, 
— they are managed by men who never open the latter 

ully. 





REPORT ON THE BHORE GHAUT ACCIDENT. 


Tue following report on an accident which excited no 
small attention even in this country, has just been made 
public in India. The facts have such a bearing on the 
working of mountain railways, and the paper is so admir- 
ably drawn up, that, in spite of its length, we reprint it in 
full. We may add that we are indebted to our contem- 
porary the Bombay Builder for our copy of the report :— 

We, the Commissioners, appoin by Government Resolution 
No. 192, of the 29th January, 1869, for the purpose of thoroughly 
investigating the circumstances of the accident which occurred to 
@ passenger train on the morning of the 26th January at the 
reversing station on the Bhore Ghaut, and the causes which led to 
it, and of rting on the measures which should be adopted to 
secure the future safe ae | of the line, have the honour to 
report, for the information of his Ex the Governor in 
Council, that we have carefully investigated the subjects referred 
for our consideration. We have visited the scene of the accident, 
have read the reports written on the subject, and have personally 
inspected both the Bhore and Thull Ghaut inclines, and we have 
examined numerous witnesses with reference to the circumstances 
of the accident, and also as to the general system of working these 
inclines, as well as those in other countries ; and we now beg to 
submit minutes of the evidence which we have taken, and result 
of our deliberations thereon. 

2. Circumstances of the accident.—With reference to the first 

int suggested in the Government resolution above quoted, viz., 

‘The circumstances of the accident,” we beg to report as follows:— 

3. a ion of train.—The train left Lanowlee station at 1.10 
a.m. on the 26th Jan , formed as under :—Ghaut engine, large 
class, No. 115, driver John Arton ; four incline brakes, hes third- 
class am one ayy te my , two saloon i one 
secon: , two carriages, one — vati— 
fifteen vehicles in ail: 

4. Persons in charge of train.—Incline guard Robert le was 
in charge of the train from Lanowlee. Main line guards William 
Mather and George Bosworth, who had accompanied the train 
from Poona, were in the fourth incline brake. There were four 
native brakesmen, Luximon Narayen, Shaik, Vitto Bugwanee, and 
Baghoo Bhewa, each having charge of an incline brake. There 
were two native firemen on the engine with driver Arton, their 
names Suyd poo and Shaik Mahomed. There was also a man 
named Robert Taylor on the engine; he had formerly been in the 
7 “> G.LP, Railway my yoy engine driver. 

. The following passengers were in the train :—First-c 1; 
second-class, 11 ; third-class, 203 ; total number, 215. mm 

The first three third-class carriages next the incline brakes con- 
tained native male passengers, among whom were several gun- 
lascars. The fourth carriage contained native females; the first 
second-class carriage the mails and post-office servants. 

6. The weight of the train may be said to have beenapproximately 
as under :— 

Tons cwt. qrs. Tons cwt. qrs. 
‘ = 0 





Four incline brakesat.. «2 «2 of «« 9 1 0 

Six third-class carriagesat.. «. «© « 5 2 1=30 13 2 

Two second-classat .. «ss «2 « «© 6 2 4=12 4 2 

Twosaloonsat .. + «os of eof eo 6 5&5 L=12 10 2 

Qmevan .. co cc cf oc of co os Pom eS 

215 passengers at112Ib.each .. «+ «+ 10 1 0 
Total, say tons .. «. «. o- 1103 0 0 


= engine with coal and water would weigh about forty-eight 
ns. 

7. The evidence shows that when the train left Lanowlee the 
Soe, gual, firemen, and poe were all perfectly sober, 
an t the engine, brakes, an i were in good order; the 
driver of the engine, John ‘Arton, had thirteen months’ experience 
in working over the Bhore and Thull Ghauts. Incline 
guard Cogle had worked as on the Bhore Ghaut for twelve 
months, and the firemen brakesmen were all accustomed to 
wy of i, = PS 

i of line and the reversing station, 

Bhore Ghaut.—Lanowlee station stands on the level above the 

i i from Bombay. The Ghaut incline 

beyond the seventy-ninth mile, and the 

—s gradients between that point and the reversing station 
are as un 


Khundalla station 1 


ee 
5. 
a 
& 


« eo 33 
Reversing station _level eo oo 18 


Total length, about ., 342 chains, or about 43 miles. 
There is a short tunnel, No. 25 (about four chains in length), the 
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ms Rawr weer ny Ro pee ad the accident. 
i e train left Lanowlee four minutes after 
time. There was an a eee or mists were hanging 


the 1 in 330 incline, and it stopped at the platform of the Khun- 
dalla station at the usual spot. 

10. Precaution taken at Khundalla.—The incline guard le 
here placed a wooden sprag between the spokes of one of the 
leading wheels of the third-class carriage next the incline brake. 
Neither he nor the engine driver appear to have considered that 
any further precaution was necessary to secure the safety of the 
train in descending to the reversing station. Previous to leavi 
Lanowlee the lever brake of the road van in rear of the train 
been pinned down, and the brake power with which the train was 

costed when it left Khundalla station may be put down at about 
orty-five tons, viz. :— 


Tons. 
Four incline brakes, say «2 «2 «0 of of «+ of «8 of 39 
van, with brake pinned down, say.. .«. «+ «+ «+ 2h 
One third-class carriage, loaded, with one pair wheels spragged* 3, 
Total .. oc « 45 


exclusive of the engine brakes. 


11. The train left Khundalla two or three minutes after time, 
It had been delayed longer than usual at the station, but time had 
been made up in descending from Lanowlee as above described. 
According to incline quest Guide statement it is the practice to 
allow trains to on to the 1 in 37 incline below undalla 
station at very low speed, and to keep the full brake power applied 
until the whole train has been drawn over the crest of the incline 
and the full weight of it is felt, after which the brakes are eased, 
if necessary, until the regulated speed is attained. According to 
the evidence of the witnesses who were on the train, this course 
was followed on the present occasion. The speed of the train, 
however, quickly increased, and two or three train lengths from 
the crest of the incline it had attained an unusual and improper 
velocity. The guard appears to have endeavoured to regulate his 
brakes so that they might allow the wheels to revolve slowly and 
prevent their skidding. The driver states that the engine brakes 
were fully applied, and the incline guard states that he saw the 
driver himself handling the brake, and apparently instructing the 
fireman how to work it. The train had, however, attained a velo- 
city estimated at eighteen or twenty miles an hour by the time it 
had reached a point about half-way down the first 1 in 37 incline 
on the Khundalla sive of the short tunnel, No. 25. Here the 
driver eased the engine brakes and reversed the engine. The 
result of this, osountin ig to the evidence of those witnesses who 
were riding in the brake vans, was that the engine immediately 
shot forward with a jerk that was felt through the train, and the 
speed thereafter — increased, until the train reached the 
second tunnel, No. 24, on the 1 in 75 incline. The velocity now 
was about forty miles an hour; the oscillation was considerable ; 
the brake van lamps became extinguished, and the brakesmen 
could hardly keep their footing. From this point the evidence of 
the train hands is of little value as to what was done to stop the 
train, which ran down the second incline of 1 in 37 and on to the 
level of the ae pe ay woe at undiminished speed. Once on the 
level the speed rapidly decreased, but too late to save the train. 
The incline guard Cogle, and the two main line guards Mather and 
Boswood, jumped from the train as it approached the end of the 
station. The engine driver Arton jumped off a second or two 
later. Of the native firemen and brakesmen, some appear to have 
jumped and others to have held by the train. The European who 
was on the engine, Robert Taylor, jumped off near the entrance of 
the reversing station. 

12. Description of reversing statien.—The reversing station com- 
mences on a viaduct and ends on an earthen embankment, the 
height of which, at the dead end of the station, is from 20ft. to 
30ft. above the natural surface of the ground. Four principal 
lines of rails run through the station, and at the end of each line 
there was a buffer-stop, consisting of a simple timber framing filled 
in with stones and earth. 

13. Description of the aceident.—The train ed through the 
reversing station, as above described, at a which was becom- 
ing rapi y reduced, and which, in all probability, did not exceed 
fifteen miles an hour when the buffers of the engine met the sta- 
tionary buffer at the end of the station. The assistant station- 
master, who was on duty at the time, describes the train as having 
passed the office at an unusual speed, the brake wheels flashing 
fire; and both the driver and the guards concur in stating that the 
engine was then steaming in back gear —a statement which is borne 
out by the position in which the lever was found after the accident. 
Had the distance from the foot of the 1 in 37 incline to the buffer 
stops been 200 yards more, it is probable the train would have 
come to a stand before it reached them; but, as it was, the 
momentum was sufficient to drive the engine through the buffer 
~~ at the end of the line of rails on which the train was running, 
and it fell about two-thirds down the earthen slope of the embank- 
ment, burying itself up to the footplates in the earth. The four 
incline brakes were thrown over the engine, and fell a to 
the left-hand side, being knocked to pieces in the fall. The four 
leading third-class carriages and one second-class followed the 
brake vans over the end of the bank. The two leading third-class 
carriages fell over on the right of the engine, and were completely 
smashed ; the third third-class carriage pitched into a nearl 
vertical position; the fourth third-class carriage ran into the third 
and the buffers went through the end; it was slightly inclined 
over. The leading second-class carriage remained near the top of 
the slope at the end of the embankment, and the front of the 
eg ag carriage, which did not leave the rails, was stove in 
by its ers. The other vehicles remained on the line and were 
uninjured. 

14. Number of passengers killed and injured.—Of the passengers 
in the four leading third-class carriages fourteen (natives) were 


killed, or died on the spot ; two died in being removed to Poona, 
and have since died in hospital, making up the number of 
deaths to the present time to nineteen. Besides these, forty-two 


native third passengers and one European first-class passenger 
were injured. A few other native passengers, of the number of 
whom there is no official report, and who of their accord continued 
their journey to Bombay, were slightly bruised or shaken. The 
train hands escaped with slight hurts. 

15. Proceedings of railway company’s servants after the accident. 
—The persons first on the spot where the accident occurred, exclu- 
sive of those in the train, were—1. The station-master at the re- 
versing station, Mr. Stephen Burns. 2. The assistant-station. 


* This sprag held to the end, and was taken out after the accident. 
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j 3. Two sepoys of the railway 
of the Tanna police. The assistant- 
ter ing the clerk to tele- 
the accident to Lanowlee, went to the place 


master, Sorabjee 
police, Two sepoys 
station-master, 
graph the fact of 
where the train had gone over the embankment. The four 
policemen were directed by him to look after the 

their property. The assistant station-mast Mather, who 
was unhurt, and a European passenger, Mr. Crisp, endeavoured to 
render assistance to the wounded. The station-master had con- 
stantly to attend to the work at the station and receive and 
despatch other trains; he could not therefore remain at the scene 
of the accident. The passengers who were unhurt got out of the 
carriages and sat on the side of the line. About 2.45 a,m., or one 
hour and a-quarter after the accident, assistance arrived from 
Lanowlee by special train. Mr. Buyers, the assistant-engineer on 
the Bhore Ghaut, and permanent way inspector Raeburn arrived 
about the same time, and the work of extricating the dead and 
wounded from the wreck proceeded as rapidly as possible. Much 
could not be done for the wounded in the absence of medical aid, 
but they were carried up to the tank-house, and were afterwards 
put into carriages with a view to their being taken to meet the 
special train with the medical men, which was on the way from 
Poona. The special, however, arrived at the reversing station at 
about 6 a.m., and the wounded were immediately attended to on 
the spot by Drs. Lord, Asher, and Arnott. 

17. The uninjured passengers, and a few of those slightly hurt 
who wished to proceed to Bombay, were sent on early in the 
morning. The dead and the remainder of the wounded were sent 
to Poona by special train at 8.30 a.m. Arrangements were made 
by the chief constable, who arrived at the scene of the accident 
with the special from Lanowlee, for the protection of property, 
and Mr. Smith, the inspector of police, who arrived from Poona 
with the special containing the medical men, and Chand Khan, 
jemadar of police, saw the passengers’ baggage collected and tied 
up into bundles. It was subsequently made over to police in- 
spector Curtis, who took it to Bombay the same day. A list of 
the articles was made, and they were sealed up in a wagon at 
Boree Bunder, and have since been in part made over to claimants 
at Bombay and Kirkee. 

18. False and exaggerated statements in certain vernacular papers. 
—Statements have appeared in some of the vernacular papers to 
the effect that many more persons were killed and wounded than 
the numbers given above. We are clearly of opinion that there 
are no grounds whatever for such statements, and we are satisfied 
that the number of passengers actually killed and injured, exclu- 
sive of the few who went immediately to Bombay, is correctly 
given in the detailed lists furnished by the inspector of police, 
copies of which are appended to this report. The fact that not a 
single inquiry has been made for a missing relative or friend 
proves conclusively that all the dead and wounded have been 
accounted for. 

19. Complaints of passengers’ property having been stolen after the 
accident.—Complaints have also been made of the property of the 
dead and wounded having been stolen, and, in particular, we have 
received copies of the proceedings of a court of inquiry, held at 
Kirkee on the 29th January, or three days after the accident, from 
which it appears that several of the gun-lascars, who were in the 
train, then declared that they or their female relatives had lost 
clothes, jewellery, and money; the amount of individual claims 
varying from 15 Rs. to 107 Rs. Three of the witnesses before 
this court stated distinctly that their property had been stolen by 
the police Sepoys who were on the spot after the accident occurred, 
Their evidence, however, was not given on oath, nor was anything 
found in the houses of the police sepoys or porters, who were on 
night duty at the reversing station at the time when their houses 
— aa (see the evidence of constable John Smith, p. 56, 
Appendix A). 

20. Since the above court of inquiry met, some property, which 
was among that taken to Bombay by inspector Curtis as above 
related, has been claimed by and made over to certain of the 
Lascars, but many articles are stated to be still missing. 

21. We consider that there would have been a better prospect of 
ascertaining whether the charges made by the witnesses against 
the railway police are true, and of recovering any property that 
may have been stolen, had the military authorities at Kirkee at 
once communicated with the commissioner of police, by whom the 
matter has now been taken up. 

22. Within the last few days it has transpired that the police 
have discovered a few articles, value about 1 R., in the possession 
of three syces of the 3rd Light Cavalry, which they acknowledged 
they had picked up at the scene of the accident. Two of the syces, 
we understand, have been convicted before the railway magistrate 
at Poona of criminal misappropriation, and are now undergoing a 
sentence of three months’ rigorous imprisonment. The assistant 
station-master at the reversing station deposed (see Appendix A, 
p. 52) to heving seen some sowars looking for luggage, and to 
having ordered the policemen to keep a look-out on them, and 
there can be no doubt that in the imperfect light, and in the first 
confusion after the accident, it was possible for any evil-disposed 
person to have possessed himself of articles of property not his 
own; but, up to this time, no misconduct has been proved against 
the police; and the evidence shows that, as soon as assistance 
arrived from Lanowlee, proper steps were taken to protect the 
baggage and prevent all pilfering. As no complaints against the 
police have been made by any of the other passengers to any of the 
company’s officials, we are not prepared to place reliance on the 
evidence given by the Lasears, as recorded by the Kirkes court of 
inquiry, or to believe the charges of wholesale robbery which have 
appeared in certain native prints, notably in the Indu Prakash 
newspaper. 

23. In concluding this account of the accident, we may state 
that we caused advertisements to be published in the principal 
English and vernacular papers, both in Bombay and Poona, in- 
viting any persons who wished to give evidence as to the circum- 
stances of the aecident to communicate with the secretary to the 
commission, and that the days fixed for the meetings were duly 
notified. No one unco with the railway company has, 
however, come forward to give evidence on this subject. 


. (To be continued.) 











Tax Board of Trade have laid before the House of Commons a 
bill for the voluntary registration of trade marks on payment of 
a fee not exceeding £5, and a further annual fee not exceeding 20s. 


CENTENARY OF THE STEAM ENGINE.—I suppose the engineers of 
Britain are not forgetting that this is the centenary of the birth of 
‘Watt’s condensing steam engine. Before 1769 his invention lay in 
an embryotic state in his model room; but in April of that year a 
patent was granted for it, and the world first knew of the tender 
child which brought poverty to its rearers, but which has grown to 
a wealthy giant in these latter times, and coined and scattered 
millions over the world. If Watt and his masterpiece deserve the 
honours that have been poured upon them, then have they a right 
to some sort of commemorative recognition during this, the 
hundreth year of the engine’s life, and one naturally looks to the 
taster ty fry La a ee ~ = excuse for 
crowning the of a poet orfor ting the birth of a musician, 
let us not be backward im honouring the memory and the works of 

inscribed on Sresioeiesinien, 
country, increased the power of man, 
Place the real benefactors of the 
year, too, is the fiftieth since the death of Watt. It 
is also yas acon of the birth of his.son, James Watt, the 
younger, and o: & great man besides. Humboldt, Cuvier, 
the first Brunel, W i Marshals Soult and Ney, and Sir 


Thomas Lawrence were born in 1769. Arkwright’s. spinning- 
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FOREIGN AND COLONIAL RAILWAYS. 

Tue Paris, Lyons, and Mediterranean Railway is steadily pro- 
gressing with the lines which it has now on hand in Algeria. As 
regards the Algiers and Oran line, We may note that two sections, 
from Algiers to Blidah and from Relizane to Oran, are now in 
working order. The intermediate part from Blidah to Relizane is 
in course of construction upon its whole length. The first section, 
from Blidah to Bou-Medfa, 25 miles in length, has now reached a 
very advanced state, and will be opened for traffic in a few months; 
the second section, from Bou-Medfa to Affreville, 18} miles in 
length, presents serious difficulties of execution, but it has been 
vigorously attacked, and everthing leads to the belief that it will 
be completed before the close of 1870; the third section, from 
Affreville to Orleansville, 543 miles in length, involves only ordi- 
nary works; and, although some difficulty was experienced in 
commencing operations, the section will certainly be completed in 
the course of 1870. Between Orleansville and Relizane, a distance 
of 55 miles, the works are completed, with the exception of the 
laying of the girders of some bridges. The laying of the way has 
been completed over a distance of 21} miles; the guard-houses and 
station-buildings, are very advanced, and the line will probably be 
opened for traffic before the close of the current year, The com- 

tion of the Philippeville and Constantine line has been 
Siened by the difficult nature of the ground traversed, and by 
diseases which broke out among the workmen. Neverthe- 
less, the earthworks are drawing to a close, and the works of 
art and station-buildings are pretty well completed. Workshops 
at Philippeville have also reached an advanced stage. The perma- 
nent way has been laid for a distance of 334 miles, and, on the 
remaining 21} miles, a good deal of the ballasting has been com- 
potas, while the permanent way matériel has been accumulated at 

hilippeville. The whole line, from Philippeéville to Constantine, 
is expected to be opened in September. 

The Southern and Western Railway of Queensland has been 
opened as far as Allora. The question of railways is occupying 
attention in the somewhat sluggish colony of Western Australia, 
but netbing bee yet been determined on. The works of the Laun- 
ceston and Western Railway (Tasmania) are progressing satisfac- 
torily, and it was expected at the last dates that locomotives would 
shortly be at work with ballast trucks upon a portion of the line. 

Among the projects “‘recognised” last session by the Ontario 
legislature to the extent of granting a charter to a company for 
carrying it out was a wooden railway to connect Lakes Simeoe or 
Cowchiching and Muskoka. The distance over which the proposed 
road would run is about 14 miles, and the cost of the line is esti- 
mated at about 80,000 dollars. Mr. Donald Robertson has received 
instructions to commence the works of the Hamilton, Grey, and 
Bruce Railway. The prospectus of the Kingston and Frontenac 
Railway Company has been issued; the object of the company is 
to open up the wooded country in the neighbourhood of Kingston, 
and to bring it into cheap and easy communication with that town. 
It is believed that a wooden railway can be built for 4000 dollars 
per mile, and the capital stock has been fixed at such an amount 
as to provide for the building of 25 miles, the road to be extended 
further if found advisable afterwards. The road, which is to be 
of the narrow gauge, will resemble other projected new railways 
from Toronto, except that the materials of construction will be 
cheaper and not so durable. 

A committee of the council of the Governor-general of the 
Dominion of Canada has considered a memorandum of certain 
senators and members of the House of Commons of New Bruns- 
wick, praying that the general Government of Canada may assume 
a section of railway between the European and North American 
Railway in New Brunswick aud the Nova Scotia border (generally 
known as the ‘‘ Eastern Extension”), so that it may form part of 
the Intercolonial line. The committee has recommended the 
adoption of the *‘ Eastern Extension” on the following conditions :— 
**(1) That the entire line from the European and North American 
Railway to the Nova Scotian border, including the western abut- 
ment of a bridge over the Missiquash, be finished to the satisfac- 
tion of the Intercolonial Railway Commissioners, and a perfect 
title given therefor, including the lands acquired and held for the 
purposes of the railway; (2) that the price to be paid for the 
extension be 894,000 dols., being at the rate of 24,000 dols. per 
mile; (3) that the Government of Canada be held liable for any 
claim, whether from contractors or others, connected directly or 
indirectly with the work or its contemplated extension to Truro; 
(4) that the offer of these terms be accepted within sixty days, 
and, if not, that the commissioners be authorised to proceed with 
the construction of the direct line, so as not to impede the com- 
pletion of the whole road. Surveys continue to be actively pro- 

ted in tion with the unlet sections of the Intercolonial 
Railway. A further section has been let. It is stated that no fewer 
than 252 tenders were sentin, sothat there would seem tohavebeen a 
keen competition for the contract. The section is known as No. 5, 
and the contract was let to Mr. E. Haycock, of Ottawa, at 13,907 
dollars per mile. Section 6 has also been let to Messrs. Jacques, 
Tobin, and Co., at 11,500 doHars per mile. 

Several plans have been under consideration at Sydney, New 
South Wales, for bringing the railway terminus there to a more 
central part of the city. The most recent scheme on the subject is 
that suggested by Mr. Lucas, who would have a passenger station 
erected on the site of the old markets in George-street and bring 
the line by way of Darling Harbour. The colonial engineer-in- 
chief to whom the matter has been referred, has been directed also 
to report upon three other schemes, termini being proposed, first, 
at Hyde Park, at the back of St. James’ Church; secondly, near 
the deep water at Woolloomooloo; and thirdly, the Circular Quay. 
Messrs. Abbott and Packham have signed a contract for the com- 
pletion of the Oreti Railway in Southland, New Zealand, and 
there is every prospect of the work being commenced without 
further delay. The revenue of the Victorian Government railways 
has exhibited a falling off thus far this year, as compared with 1868, 

A new railroad route is projected from Kennebunkport through 
Alfred and Springvale to Milton, there to connect with the Great 
Falls and Conway Railroad. Mr. G. Crocker, C.E., has been 
directed to commence grading the Maryland Central Railroad, near 
Priestford Bridge, in Hartford county. The Maryland Central line 
is intended to run from Baltimore through the Long Green Valley 
and vid Belair to the Susquehanna, which it will cross at the 
mouth of Deer Creek. It will connect with the Baltimore and 
Philadelphia Central Railroad, and also with the Columbia Road, 
thus affording direct and speedy communication with a rich and 
fertile region in Maryland, and also with the Pennsylvania coal 
mines. The first iron for the Montgomery and Selma Railroad 
has been received at Montgomery, coming over the Montgomery and, 
West Point road. When the link between Montgomery and Selma 
is completed, there will becontinuous and nearly straight railroad 
communication between Savannah and Vicksburg; this communi- 
cation will soon be extended to Shreveport. A connection between 
the Pennsylvania and Northern Central Railroads has been ef- 
fected in Wrightsville. The Northern Central will during the 
summer lay down new and heavier rails between Wrights- 
ville and York, the new rails being rendered necessary by the 
character of the freight which will hereafter pass over theroad. An 
extension of the Missouri Valley Railroad has been completed to 
the western division of the Missouri read, forming another direct 
route from St. Louis to St. Joseph, and thence to Omaha. The 
Hudson River Railroad Company have placed twelve Mansell wooden 
car wheels on a drawing-room car, These wheels cost three times 
as much as the ordinary cast iron wheels, but they are said to 
secure extraordinary smoothness of running to a car. 

Messrs, Paine, Tuttle, and Sherman, Pacific Railroad Commis- 








sioners in California, have made a rt to the United States’ 

of the Interior as to the completion and equipment of 100 
miles of the Central Pacific tom the 570th to the 670th 
mile post. The commissioners recommend the acceptance of the 
—_ and that bonds and land patents be issued im respect to the | 


BLAST FURNACE ENGINES AT THE LILLE- 
SHALL COMPANY'S WORKS. 

ATTENTION was drawn in a recent impression in the usual 
weekly letter of our + in the Birmingham and South 
Staffordshire district to the Lilleshall Company's Works. The 
Dudley and Midland Geological Society and Field Club have just 
visited a portion of the property. Nothing excited their admira- 
tion more than the engines by which the blast is applied to a 
plant of five furnaces which have just been raised to the con- 
siderable height of 7ift. As these engines are of no ordinary 
elass, and exhibit an effectiveness ‘and a finish by no means fre- 
quently to be seen at ironworks, we believe the following descrip- 
tion will be found interesting :— 

The beams are of the horsehead class, and are 30ft. from centre 
to centre of cylinders, and they are cast of the Lilleshall Com- 
pany’s cold blast iron. Each m is composed of two flitches 
about Sin. apart, the thickness of the bosses for the main centres 
being 9in. The beams are supported midway between the cylinders 
upon an entablature 3ft. deep resting upon four massive columns, 
mean diameter 17jin. The columns and entablature, as also the 
nozzles, are elaborately decorated in the Doric order. The spring 
beams, which are of pine, 20in, by 12in., pass through cast iron 
saddles upon the entablature, and rest upon the walls of the 
house. The beamsare 4ft. 8in. deep at the centre. The main centres 
are 21ft. Gin. above the floor of the house, They have journals 
18in. long and 10in. diameter, and the plummer blocks are fixed 
on saddles upon the entablature, and are each held down by five 
bolts, one bolt 3in. diameter passing down right through the 
colwan into the foundation. The main links are 4ft. 3in. long 
between end centres, with bearings Gin. long and 4jin. diameter, 
and the radius links are connected to studs carried by brackets 
fixed to the spring beams. 

The steam cylinders are 40in. diameter, with a stroke of 8ft. 6in. 
They are clothed with felt and mahogany lagging, and have an 
ornamental packing stage round them. The piston rods are of 
Bessemer steel, 4jin. diameter, and the pistons are fitted with 
metallic packing. The valves are of gun-metal, of the double-heat 
class, 10in. diameter, and are worked by cams keyed upon a hori- 
zontal shaft below the floor, which is set in motion from the 
crank shaft, through the intervention of a lay shaft and bevel 
gearing. The steam is cut off at quarter stroke. The air 
pumps are 29in. diameter and 4ft. 3in. stroke, and are worked by 
rods attached to the beams midway between the centre of the 
cylinders and main centres. The condensers are 29in. diameter 
and 5ft. 9in. high, the eduction pipes being led into the top. To 
the other end of each beam, at a distance of 4ft. from the main 
centre, are attached three rods bracketed together, which work 
respectively two Gin. feed pumps and one l4in. cold water pump. 
The connecting rods are of massive oak between two wrought iron 
straps Din. by ljin., with Jin. bolts through, and fitted at each end 
with cast blocks, brasses, gibs, and screw cottars, They are 
27ft. 5in. between end centres, and are coupled to the beams ata 
point 13ft. 4in. distant in a straight line from the main centre. 
The lower ends are coupled to cast iron cranks 5ft. 2in, throw, the 
crank pins being of hammered iron, with journals 64in. long and 
5in. diameter. The fly-wheel is 20ft. diameter and nineteen tons 
weight; the rim, which is 8in. by 18in. is cast in one piece, The 
arms, eight in number, are blocked and keyed into the rim, and 
the other ends are turned to fit holes in the centre boss to receive 
them. The centre is bored and keyed on the shaft. The fly-shaft 
has journals 18in. long and 13in. diameter. The seat of the wheel 
is 14in. diameter. The blowing cylinders are 86in. diameter, and 
same stroke as the steam cylinders, viz., 8ft. Gin. Inlet valves 
are placed in boxes on the cylinder covers and on grids in the 
cylinder bases, and their combined area at one end of the 
cylinder is 5} square feet. Outlet valves are placed in 
wrought iron boxes at top and bottom of cylinders. Their 
area at one end is 1°33 square feet. These valves are made of two 
thicknesses of leather sewn together; and as all the inlet and out- 
let openings are grated, no plates or weights are required, and the 
valves answer the piston readily, the result being a superior 
blast. The piston rods are of Bessemer steel Gin. diameter. The 

istons are packed with cotton gasket—-which when set hard and 
Fabricated with black lead is found to work satisfactorily—and are 
cast with loose segments for convenience of packing. The blast is 
supplied cold to five furnaces at a pressure of 34 lb. per square 
inch, the engines running seventeen strokes per minute, with a 
steam pressure of 351b. The blast is delivered from cylinders 
into wrought boxes at top and bottom of eylinders, connected by a 
3ft. wrought iron pipe, and thence through a conical pipe to the 
5ft. main, which supplies the tuyeres. There is a large opening in 
the engine-house in Dover et the blowing cylinders louvre-boarded. 
to admit the air to the inlet valves. The cylinders are all firmly 
bedded upon stone foundations, and are each held down by four 
2hin. bolts passing down 15ft. below the floor. 

The engine-house is 58ft. long, 25ft. wide, and is built of stone 
and brick, the walls being 3ft. thick. The engines are supplied 
with steam by five Cornish boilers 31ft. long, 7ft. Zin. diameter, 
each with two 3ft. flues through, and are fired entirely by the 
waste gases from one furnace. 

As illustrative of the progress which is now being displayed in 
most of our ironmaking district, it is a source of gratification that 
blast furnace proprietors elsewhere in England, and also in Scot- 
land, have obtained from the Lilleshall Company duplicates of the 
machinery which we have just described. 








SoutH KENSINGTON MusEuM.—Visitors during the week ending 
5th June, 1869.—On Monday, Tuesday, Wednesday, and Saturday, 
free, from 10 a.m. to 10 p.m.: Museum, 15,550; Meyrick and other 
galleries, 2620. On Thursday and Friday, admission 6d., from 10 
a.m. till 6 p.m.: Museum, 1478; Meyrick and other galleries, 176; 
total, 19,824. Average of corresponding week in former years, 
11,363. Total from the opening of the museum, 8,503,252. 


CutLt.—There is a suspension of branch railway work in Chili on 
account of the depressed state of the copper market. There was 
every appearance that the valleys in Northern Chili would be filled 
up with railways communicating with the coast. As it is, the 
Tongoy Railway is doing badly, and the upper parts of the Copiape 
systems are so unproductive that a proposition is still under con- 
sideration for selling part of the rails and removing them to the 
district of Huasco, The Copiape people are willing to sell, but the 
Huasco people cannot raise the money. With regard to the great 
lines in the Santiago and Concepcian districts, we regret to learn 
from the last advices that the considerations of them has been 
postponed by Cong 

Four-CYLInDER LOCOMOTIVE IN ENGLAND.—On Tuesday last the 
four-cylinder locomotive ‘* Progress,” built three or four years ago, 
by Mr. Cross, of St. Helens, underMr. R. F. Fairlie’s patents, was 
tried on the Midland Railway. The engine was worked for some 
time in Wales, but she has recently become the property of Mr. 
England, of Halcham. We described her first trial trip in THE 
ENGINEER for December 22nd, 1865, to which we must refer our 
readers for a minute —— of the os Since that cas 
she has undergone sev terations and improvements suggest 
by experience, and the trial trip of Tuesday was intended to test 
the value of the modifications. The trial, which was of a private 
character, was corey | successful, the engine taking a train 
consisting of 65 loaded wagons, averaging 13 tons each with their 
load, five empties of 4 tons each, and threo brake vans, in all 
73 vehicles, or a gross weight of about 885 tous, from Hendon 
to Kentish Town. The engine accomplished the task with great 
ease, and made abundance of steam. A more extended trial will, 
we believe, be made in a few om, Be particulars of which we 





shall take care to place before our rs. The engine has four 
Lbin. cylinders eight wheels arranged in two bogies, 19ft. of 
grate, and weighs full 46 tons. 
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RAILWAY MATTERS. 


Tue agitation amongst the share and bondholders of the Grand 
Trank Company is assuming formidable proportions. 


THe Midland Counties and Shannon Junction Company are 
moving vigorously to complete this line before their powers 
expire. 


Tux Erie Railroad Company sell through tickets by the Union 
— from New York to San Francisco for 197 dols. 
cents. 


THERE are 1500 miles of railroad under contract in Indiana. 
That State has never made such progress in the construction of 
railroads as she is making this year. 

A SUDDEN rise in the Arc, a torrent in the Maurienne Alps, has 
caused some damage to the Mont Cenis Railway, the two bridges 
of Tennett having been carried away. 

THE chairman of the North British Company at the company’s 
meeting on the 8th, expressed a hope that by next Tuesday some 
final arrangement will = made with the Caledonian. 

Tue chief engineer of the Metropolitan Board of Works does not 
anticipate that the railway between Westminster Bridge and 
Cannon-street will be ready for opening by the beginning of 1870. 

THE Boston Journal of May 19th reports that in the second week 
of May the Hoosac tunnel at the east end was driven thirty-two 
feet, and good progress made at the shaft and other headings. 
—- and a-third feet on one face is the best progress thus far 

le. 


THE Kansas Pacific Railway is now in operation from State line 
(Kansas City) to Sheridan, near eastern boundary of Colorado 
and head of Smoky Hill river, 405 miles; Leavenworth and Law- 
—_ branch, 34 miles ; Wyandotte branch, two miles. Total, 441 
miles. 


Ir has recently been decided by the New Hampshire Supreme 
Court that travellers must withdraw their baggage from the keep- 
ing of railway companies upon arrival; that the companies are 
under no obligation to store the baggage, and are not liable for its 
loss if ‘‘ not removed within a reasonable time.” 


Ir is determined to transfer the Tenbury and Bewdley line to 
the Great Westerm Company from February Ist, 1870, in considera- 
tion of the latter company granting to the preference shareholders 
for every £100 of their shares £75 of the Great Western irredeem- 
able 6 per cemt. preferetice stock, and granting to the ordinary 
shareholders for every £100 shares £62 of the Great Western pre- 
ference stock. 

A COMPANY has been organised to build a railroad from Euporia, 
Kansas, to Holden, Mo. This will put Southern Kansas in con- 
nection with St. Louis by a route 150 miles shorter than the line 
connecting the sume région with Chicago. From Euporia south- 
west the contemplated road will pass through the Osage Indian 
lands to Albuquerque, New Mexico. This line, it is said, will 
traverse some of the finest agricultural and grazing land on the 
continent. 


AT noon on Wednesday a fast train, known as the London news- 
paper train, from London to Leeds, was run into at Woodesford 
Junction, five miles from Leeds, by a Loudon and York goods 
train. The latter had drawn up in a siding to let the Midland 
train pass, and before the latter had started again the fireman of 
the London and York set his engine in motion. It ran into the 
Midland engine broadside, and both were forced off the metals. 
None of the passengers were hurt. The traffic was stopped for 
nearly two hours. 

Tue report of the directors of the Oude and Rohilcund Company 
states that the company are now prepared, with preliminary infor- 
and survey, to fix the whole system as a connected series of 
lines from the Punjab to Benares, and that there are no difficulties 
of imyportance other than the crossing of the valley of the river 
Rumgunga, near to Bareilly, and the three crossings of the Ganges, 
viz., on the main line extended from Moradabad; at Rajghat, on 
the Allyghur branch ; and at Cawnpore, on the Byramghat, Luck- 
now, and Cawnpore branch. 

THE Isle of Wight Company have determined, as the best mod: 


of relieving the company from its difficulties, to file a scheme in 
Chancery, id which they propose to raise £71,500 by the issue of 
debentures 5 per cent interest. Of this sum, about £65,000 
i to pay the creditors, and the balance will be devoted to 
the purchase of rolling stock. In filing this seheme the directors 
have consulted the best interests of the bondholders, the ordinary 
shareholders, and the creditors, and if they had not adopted this 
scheme the company would have been thrown into Chancery and 
@ receiver appointed. 

Ir is stated that a meeting of the promoters of the Brighton and 
Metropolitan Railway — a project which was so favourably 
received on its announcement last autumn — was held in the 
City on the 7th inst., and that it was determined to renew the 
application to Parliament for the Act of Incorporation in 
the ensuing session. Mr. Brunlees, the engineer, explained 
some modifications in his plans of the mode by which the 
ee line would enter Brighton, which he thought would 

acceptable to the town and still further reduce the cost of 
construction. 

In view of the great expansion of commerce which the Suez 
Canal and the Turkish railways will create in the empire, it is pro- 
posed, among other works of magnitude, to make spacious harbours 
for the chief seaports, such as Constantinople—whieh is totally 
without accommodation of this kind—Salonica, &c. As regards 
Turkish railways, the nearest connecting point with Austria will 
now Sissek, and not Brod, as formerly. Here the junction 
with the Southern line will be effected, and by this means the 
route to Trieste and Fiume, as also to Vienna and South Germany, 
vid Northern Italy, to Southern France, will be accomplished. In 
the other direction the State Railway from Gross Kikinda to Bel- 
grade will be constructed, and thence be connected with the Ser- 
vian Railway. 

THE report of the directors of the Dunaburg and Witepsk Com- 
pany states that the Imperial Government of Russia has, in antici- 
pation of a very large and immediate accession of traffic, called on 
certain of the railways of the empire to increase their rolling stock 
and station accommodation, and among them the and 
Witepsk Railway Company. It is estimated that the total increase 
of rolling stock and other accommodation will ultimately amount 
to about £300,000. The Imperial Government has offered 
to advance the sums necessary for these purposes ; and the interest 
on such sums, as well as the sinking fund for their 
will, by the sanction of the Government, be chargeable on the 
traffic receipts of the railway, the guarantee of the Government on 
the original nominal capital remaining in full foree, 

THE Newby Bridge branch of the Furness Railway is now 


opened. This is an addition to the many lines 
of England, and affords the best railway with 
Windermere Lake. The line commences about two from 


Ulverston, and skirts the Greenodd estuary of Morecambe Bay as 
far as that village, which is situate at the confluence of the rivers 
and Leven. The line crogses these rivers by a wrought iron 
viaduct, and follows the magnificent valley of the Leven, 
the vi of Haverthwaite and Backbarrow, and terminates 
the shore and at the level of Windermere Lake, The i 
appropriately called ‘‘Lake Side Station,” is very convenient 
designed for tourist and lake excursion traffic—the trains arriving 
and arting on one side of a platform about 35ft. in width, 
whilst the steamers of the Windermere Steam Yacht Company arrive 
and on the other side. The length of the line is eight miles, 
and it has been two and a-half years in construction. The works 
are of a very heavy character, nearly all the excavation being in 


ae. = works have — executed by - aj Deeks — 
Dae, under the superintendence company’s 
po tg a cClean and Stileman. 








NOTES AND MEMORANDA. 


Herr A, Rove has recently communicated to the Academy of 
Vienna a note on the coloration and the phosphorescence of the 
sea, A slight phosphorescence can be excited by energetic friction, 
such as takes place in the foam of the sea in strong tempests. The 
same phenomenon, sometimes observed alsoon the waters of rivers, 
proceeds ——— froin organisms or in process of decompo- 
sition. The au 
phenomena, and én the different tints of sea waters (milk-white, 
yellowish, brown, bright green, bluish-red, and rea). 

Ir is usual before bottling beer, lime-juice, &e:, to coat the 
interior of the bottles used with a film of a solutionof preserving 
fluid. The coating of the bottles with this fluid is generally ac- 
—- herp al oan - then one 

uid. r. as ly i an a which he 
injects a fine spray of the preservative fi into rh bottles, 
thereby saving ¢onsiderable time and waste of fluid. The appa- 
ratus consists of a closed vessel; to which is attached a simple, 
neat, atid effective hand-pump made of eboriite. The mouth of 
the bottle is plated over a nozzle, from which the'spray is ejected 
by one or two strokes of the pump. 


M. Emre Rovsseav and M. Bonnaterre are about to make an 


living 
or gives a series of bibliographic data on this | 


MISCELLANEA. 

Tue growth of opium in Vermont is making progress. 

THE music printers of Leipsic print one-third of all the music 
published in Germany. 

Mr. THEED has just finished a statue “heroic size” of the Earl 
of Derby, a commission for St. George’s Hall, Liverpool. 

Tue value of the geld found in the Sutlierland diggings up to the 
end of May wasdbout £7000. The present aunmber of workers 
is 200. 

THE first invoice of tea from Japan'for St, Louis was shipped on 
the 10th May, thus inaugurating the overlanil trade with China 
and Japa®. 

Tue #ihabitants of Barking are making great exertion to stop 
the sewage d t near and which at present is alleged to 
be very forntidable and very 

Iowa plants every three years a forest of 5,000,000 trees, and 
within considerably lees than half a dozen years 25;00,000 forest 


| trees have been planted, and are now growing there. 


| 
| 


| there immediately. 


experimetit én an extensive scale, in order to’'test a new method of | 


extracting sugar, which, in their hands, bas'sticteeed well in the 
laboratory. new method consists in transforming all the 
sugar, of any saccharine juice whatever {ently applicable to the 
sugar-cane and to the beetrdot), into compound known as 
sucrate of lime, which is obtained in grains as s0lid and hard as 
sand, and can be transported to'any distatice, or kept almost any 
length of time, without deterioration of atiy kind. About 30,000 Ib. 


of this sucrate of lime, obtained in the French colonies of Guada- | 
loupe, St. Jacques, and Martinique, have been recently forwarded | 
to Paris to be refined, so that we shall soon be able to judge of | 


the advantage of the new protess. 


Dr. WALLNER asserts that when he passes rapid discharges | 


from a Leyden jar through an ordinary Geissler’s tube, and 
examines the light with the spectroscope, he finds that if the 
length of the discharge is increased a little the sodium line 
appears, and with a proper length of the discharge, exceeds in 
brilliancy the spectrum of the gas in the tube. By still increasing 
the length of the discharge, a calcium line is produced with such 
intensity that it cannot be better seen by any other method. If 
the length of the discharge be now again imereased the light in 
the tube assumes'a dazzling splendour, the calcium line forms a 
continuous brilliant spectrum, in which the spectroscope reveals a 
completely black line in place of the sodium line. The author 
looks upon this as the artificial production of a Fraunbifer line. 


DvrRInG the Miocene epoch the polar ice was certainly many feet 
thinner than it has been during or since the Glacial epoch. Sir 
W. Thomson tells us that the accumulation of something more 
than a foot of ice around the poles (which implies the withdrawal 
of, say, an inch of water from the general surface of the sea) will 
cause the earth to rotate quicker by one-tenth of a second per 
annum. It would appear, therefore, that the earth may have been 
rotating throughout the whole period which has elapsed from the 
commencement of the Glacial epoch down to the present time one 
or more seconds per annum quicker than it rotated during the 
Miocene epoch. But, according to Sir W. Thomson’s calculation, 
tidal retardation will only account for a retardation of twenty-two 
seconds in the century, or ,43; (say }th) of a second'per annum. 
Thus, assuming that the accumulation of polar ice since the 
Miocene epoch has only been sufficient to produce ten times the 
effect of a coat ‘of ice 1ft. thick, we shall have an aceelerating 
cause which covers all the loss from tidal action, and leaves a 
balance of 4 of a second per annum in the way of acceleration. 
If tidal retardation can be thus checked and overthrown by other 
temporary conditions, what becomes of the confident assertion, 
based upon the assumed uniformity of tidal retardation, that ten 
thousand million years ago the earth must have been rotatingmore 
than twice as fast as at present? 


By passing sulphuretted hydrogen through solutions of lead at 
various temperaturés, and containing various proportions of nitrie 
acid, though notsolargean amount of this reagent thata precipitation 
of sulphide shall form, sulphide of lead is thrown down either amor- 
phous or more or less crystalline. From strongly acid liquids the 
sulphide separates as a crystalline meal exactly resembling 
powdered galena. In one experiment Muck found the side of 
the cubes of artificial galena 0°048 millimetres in length, the 
mean of ten measurements being 0°028 millimetres. Becquerel 
found tetrahedra of sulphide of lead by immersing a leaden 
plate in a mixture of cimnarbar and chloride of magnesium, 


and allowing these bodies to remain in contact six weeks | 


in a closed tube. The same result was obtained on im- 
mersing a tube filled with a metallic sulphide, and having a 
capillary opening, in a lead solution. Senarmont obtained distinct 
crystals of artificial galena in the last way, though not under 
ordinary conditions; he allowed sulphuretted hydrogen water to 
act on amorphous sulphide of lead under great ure in closed 
tubes. The elder Bischof observed the formation of crystallised 
sulphide of lead in a dilute solution of oxide of lead in sugar 
which was exposed for a long space of time to an atmosphere con- 
taing a small proportion of sulphuretted hydrogen. Flach has 
recently noticed that by placing a rod of sulphur in a liquid con- 
taining oxide of lead dissolved in potash the sides of the vessel 
were soon coated with amorphous sulphide, and that after the 
lapse of a ty! this film and the surface of the sulphur were 
covered with cubes of sulphide of lead, which were recognisable 
with the naked eye. 


THE very varied and discordant statements respecting the 
poisonous characters of nitro-glycerine that have been made by 
observers have led Tilberg, who has also investigated this substance, 
to assume that the several experimenters have not employed one 
and the same body for examination. There are clear proofs of 
this. Williamson and Railton call it a timitro-product, De Vry a 
limitro-product. Some make in specific gravity 1°28, others 
1°59—1°6. Tilberg examined some nitro-glycerine made at the 
Stockholm factory, and came to the following results :—Its 
behaviour with potash solution did not accord with what has been 

ticed by Willi 1 and Railton. They found the resulting 
products of its decomposition to be saltpetre and glycerine; the 
author, however, remarked the presence of the lye-products, 
ammonia, cyanogen, oxalic acid, muric acid, and nitrous acid. 
When burnt with oxide of and metallic co in vacuo it evolved 
two volumes of carbonic acid and one of nitrogen, which shows 
the Swedish nitro-glycerine to be a timitro-product. Its comport- 
ment with concentrated sulphuric acid seems remarkable ; it 
dissolved without discolouration or rise of temperature, forming a 
clear liquid, which contained two acids that formed crystallisable 
salts with balls, the more readily isable potash salt of one 
of which was minutely examined. It melted at a gentle heat, 
evolved nitrous acid and vapours that smelted like acrolein; its 
Charfed residue had an acid reaction, and when ignited 
left behind neutral sulphate of potash. Heated in a glass 
‘tube to 120 deg. Cent. merely, it changes to a soft dull mass, from 
which, on the addition of water, oily drops possessing the pro- 
perties of nitroglycerine separate, leaving an aqueous solution of 
acid sulphate of potash. A combustion analysis gave three 
volumes of carbonic acid and one volume of nitrogen. Regarding 
iltroglycerine as an NO, substitution product ‘of glycerine, and 
ruppoding the new acid to bear the same relation to nitroglycerine 
that sulphoglyceric acid does to glycerine, but two equivalents of 
hydrogen can be replaced by NO, in the new acid, and it must 
consequently be binitrosulphoglyceric acid. Sufficient nitrogly- 
cerine could not be separated from the potash salt for an analysis ; 
if, however, the f assumption be correct the nitroglycerine 


oregoing 
in this reaction must be binitroglycerine. 











A TUNNEL, similar to the Chicago tunnel, for supplying the 

city of Cleveland, Ohio, with pure water, is to be commenced 
It is to cost about 300,000 dols. 

THERE ate at present in Liepsic 47 printing dstablishments, 
which employ 1000 men, 450 women, and 300 apprentices; 100 
binding shops, employing 400 binders and 160 apprentices. 

THE large new turret-ship built by Messrs. Palmer and Co., 
Jarrow-on-the-Tyne, for the Admiralty, made a trial trip off the 
Northumbedand coast on Saturday, and her performance was 
deemed satisfactory. 

THE statistics of the book trade at Leipsic show that one-sixth 
of all Geruiam books is published there. The inerease of the trade 
may be seeti from the fact that in 1789 355 works, and in 1859 1582 
works were sent from the Leipsic presses. 

Panties in Albany are niaking arrangements to commence the 
manufacture of matches by a new process. They wil! use sodium 
instead of phosphorus. Sodium is as easily ignited, and is free of 
the unpleasant smell! that attends phosphorus. 

On the 4th inst. Mr. H. H. Styan, principal trustee of the 
Fleetwood estate, cut the first sod of the new Fleetwood Docks, 
which are to be 600ft. long and 400ft. wide, with 23ft. of water at 
spring tides. There were great rejoicingw in the town. 

THE award has been made in the case of the concession of 

Reuter’s Telegraphic Conipany to the Government. The ttal 
amount of conmipensation claimed was £1,243,000; but the amount 
awarded is £726,000, the company to pay its own costs. 

It is said that the introduction of the waters of the Mediter- 
ranean to the lakes by the Isthmus of Suez has sensibly increased 
the hygrometric humidity of the atmosphere, and that fogs, as 
dense as those of Paris, have been observed in this rainless district. 

Fr haw already been announced that the Prince and Princess of 
Wales will visit Manchester on the occasion of the approaching 
show of the Royal Agricultural Society. Their Royal Highnesses, 
it is now arranged, will arrive on Monday, July 19, and their visit 
will extend to the Wednesday evening or Thursday following. 

THE green colour of leaves, one element of which must be a 
vegetable blue, has led an American experimentalist to the con- 
clusion that leaves turn red at the end of the season through the 
action of an acid, and that the green colour could be restored 
by theaction of an alkali. The conclusion has been verified by experi- 
ment. 

A CONVICT in the Vermont Penitentiary, who has just been re- 
leased after two years’ service, took out with him a neat box, of 
his own manufacture, six by nine inches, composed of over 7000 
different pieces, made by himself, and filled with many small 
articles nicely manu ured by other convicts, from the bones of 
the beef which supplied their dinner. 

THE wasps of Allahabad are at present suffering from a curious 





epidemic. Almost every wasp will be found on examination to be 
afflicted with parasites, which may generally be seen with the 
naked eye crawling in and out from beneath the scales a little 
above the sting. After a time the lower part of the body becomes 





discoloured, and premature death, it is believed, ensues, 
Tuer Chemical Society, wishing to do honour to the memory of 


its late distinguished fellow, Professor Faraday, and at the same 





time to promote the personal intercourse of the society with 
eminent foreign chemists, has recently instituted a Faraday medal, 
to be awarded from time to time to some foreign chemist upon his 
accepting the invitation of the president and council of the society 


to deliver a lecture to the fellows. 

THE whole of the French Submarine Cable hus been shipped on 
board the Great Eastern at Sheerness, and on Thursday a grand 
banquet was given on board in celebration of the event. As 
soon as the Great Eastern has completed the task of laying this 
cable she will return te Sheerness, and commence preparations for 
receiving the Anglo-Indian cable, which is intended to be laid 
between Suez, Aden, and Bombay, and is exactly the same length 
as the French-Atlantic cable—viz., 3250 miles. 

Tre inhabitants of the banks of the Caspian Sea recently 
witnessed a singular phenomenon. Amongst the islands studding 
that vast lake is one th at contains several wells of naphtha or petro- 
leum oil, A large quantity of the inflammable liquid escaped 
from the source and spread itself over the surface of the lake, and 
having by some chance caught fire, the Caspian Sea was seen 





blazing up like a bow! of punch ; only with this difference, that it 
has a superficies of 16,850 square leagues. A similar occurrence is 
mentioned by Herodotus as having occurred in ancient times. 

TRE annual science examinations of the Science and Art Depart- 
ment were brought to aclose on Saturday, the 29th of May. This 
was the ninth general examination that has been held since the 
establishment of the system of aid to instruction in science in 
1859, The examinations are superintended by local committees, 


They were in this way held at 437 centres, this year, while last 
year they were only held at 261. At that time there were about 
15,000 students under instruction, this year there were 25,000, and 
the number of papers worked shows a similar increase, having 
risen from 13,112 to 23,997. 

AN engineer of New York proposes to employ the waves of the 
ocean as a motive power forrunning mills, factories, &c. His plan 
is to build on the beach (at Long Branch, Rockaway, or elsewhere) 
a dyke several hundred feet in length, against which the waves of 
old ocean are privileged to break as wildly as they will, but are not 
to be allowed to recede. In the sea face of the dyke are the open- 
ings of conduits which conduct the water to a reservoir within the 
dyke. A canal from the reservoir reconducts the water, by a cir- 
cuitous route, to the ocean, to turn on its way the wheels of as 
many mills as can be built on the canal banks. 

A SOMEWHAT remarkable pamphlet has recently been published 
by M. J. A. Grosham at Rotterdam, entitied ‘‘Studies and Con- 
siderations on the Nature of the Elements” (non-decomposable 
substances of chemistry). In this little work of twenty-three 
pages, the author endeavours to prove, that of the elements at pre- 
sent recognised by chemists, some are really simple substances, but 
that others are unquestionably compounds. Carbon, hydrogen, 
and oxygen are certainly elements, he says, and their vapour 
occupies two volumes. The density of their vapours, at 0 deg. Cent. 
and 0°76 cm. barometric pressure, is proportional to their atomic 
weights; their specific heat is in inverse ratio to their atomic 
weight. Passing on to compound bodies, the author shows that the 
densities of steam and ether, at the point of ebullition, are in 
direct ratio to the numbers three and fifteen atoms, and the same 
law applies to twenty-eight different bodies, which he gives in a 
table. He then enumerates the substances to which this law does 
not apply, and arranges, in categories, those compounds for which 
the derivation is the same. 









| 


tes TI 


= 
= mae 


“a8 


= 
‘ 


; 


























408 


THE ENGINEER 


Jorn 11, 1869. 








OIL-BURNING FIRE-BOX.—EASTERN RAILWAY OF FRANCE. 
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Some months ago a series of experiments was arranged by M. 
Sainte-Claire Deville and M. Sauvage, a director of the Eastern 
Railway Company of France, with the view of areas em 
what success heavy oils might be burned in locomotives. i ex- 
periments were, to a great extent, conducted by M. Dieudonné, 
an engineer of the company. The locomotive to which the appa- 
ratus was fitted, of which the fire-box is shown in our engraving 
weighed about twenty tons, and the tender fifteen tons. The load 
on the driving wheels was 8 tons 9 cwt. The heating surface was as 
follows :—Fire-box, 564 square feet; tubes, 589} square feet ; 
altogether, 645} square feet. In ordinary use it required 9322 lb. 
of coal per mile with ten carriages. 

A heavy tar oil from the Paris Gasworks was used. This liquid 
was of a dark brown colour and very fluid, weighing 10°41b. per 
gallon. It sold at 50f. (£2) per ton. 

A reservoir for the oil was placed above the boiler in the fore 
oy of the engine, so that the oil could flow down to the fire-box 

y its own weight, But as this reservoir only held 130 gallons, a 
quantity insufficient for a lengthened journey, another and larger 
tank, capable of holding 440 gallons, was laced on the tender, and 
pumped into the small one when required. 

A tube A led from the engine reservoir to the back of the fire- 
box, where it branched into two other tubes B and O, each fitted 
with stop-cocks, D, D; between the two ends ofthese branches was 
a horizontal brass chamber or large tube E, F, which constituted 
the distributer of the oil. This distributer was fixed a little below 
the fire-door, which was closed with an iron plate, and the oil 
allowed to escape from it through a number of holes in a 
line in its underside. In order to shut off the oil when required, 
a second and slightly smaller tube O, pierced with corresponding 
holes, rotated, by means of a pinion and the worm L, inside the 
distributer ; thus, when the holes were coincident the a. 
and not otherwise. The oil flowed from the holes down little pipes 
or conduits N to the grate Q, where it was burned. A damper 
S was used to regulate the admission of air. The fire-box was 
furnished with fire-brick arches N, V, and the bottom V was also 
of fire-brick, supported on a thick plate of iron. No special 
arrangements were used for injecting steam or forcing in air; the 
oil was lighted in the ordinary way by placing a small fire of 
embers on the dead plate U. Little if any trouble was expe- 
rienced in working the apparatus, which, as will be seen, is cheap, 
and can be fitted to an — 

The trials were, on the whole, very satisfactory, and it was found 
that the expenditure of oil per mile, while performing as closely as 
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could be judged the normal amount of work, was as nearly as 
possible half the weight previously used of 





TRRIGATOR PUMP. 


TxE portable pump or irrigator illustrated below is made by Mr. 
Rigg, of Chester, and possesses several novel and useful features. 








convey the machine from place to 
place, and when the machine is fixed by sinking the three wheels 
the pole may be placed in one of the 
sockets. Any motion now given to it will be communicated by a 
strong hollow cast iron shaft to a large spur wheel shut up in the 
wooden framing. This wheel drives a pinion, from whence a re- 
ciprocating motion is given to the two rams by a crank. The 
valves — made of leather or en at the ripen of 
access to them are readily seen. @ packing of the rams is 
hemp, which can be replaced in distant colonies by ie atte 


ur. 

The general arrangements of this pump are so simple and com- 
pact as to need but little description. It will be notloed what an 
admirable protection is afforded to the main — by its 
being altogether boxed-up in the oak ere 3 wheels are 
avoided, and the general solidity of the whole machine seems to 
augur well for its powers of enduring hard work and very probably 
rough usage. 





THE STIEHL EXPLODICAUTOR, FOR THE PRE- 
VENTION OF BOILER EXPLOSIONS. 


Tue Explodicautor owes its origin to the known experiments of 
Dufour and Kayser, who have shown that a retardation of ebulli- 
tion is often the cause of explosion, and further, that such delay 
can be prevented by keeping the water in motion. To effect a 
continuous and adequate disturbance in the water of the boiler is 
the aim of Mr. Stieh!’s invention. The principle is that a quantity of 
water is sucked up and then again dropped down from the obtained 
height. The construction of the instrument will be more clearly 
understood from the annexed drawing. On the upper end of the 
tube R, which is outside of the boiler, a kind of box is constructed 
containing the swimmer 8, which is partly balanced by the weight 
G. In the upper part, K, of the box there is also another weight 
g, attached to the lever, b, which is arrested by the catch,k. A 
safety valve, V, and a cock, h, areon the box. The space above the 
valve communicates 
by means of a little 
tube r with the 
vapour-room in the 
epee ry — 4 
the cock h is 0} 
the water from the 
boiler ascends in the 
tube R and lifts the 
swimmer 8, whereby 
the lever a frees the 
catch k. The libe- 
rated lever 6 pushes 
against the valve V, 
and opens the same. 
The steam enters the 


back into the boiler. 
The swimmer then 
draws the lever 6 
into its oe inal posi- 
tion, the valve closes, 
the catch sets again, 
and the process be- 
i afresh, By 
means of the cock h, 
the number of lifts 
can ted. 
Below the swimmer- 
box as well as in + 
steam passage to the 
valve is acock. The 
two cocks make a 
separation of the 
apparatus from the 
boiler possible, there- 
by allowing eventual 
irs without any 
inconvenience. The 
following advantages 
are pointed out— 
First, the apparatus 
works even at over- : 
= of 1} Ib. persquare inch (0°1) kilo. per square centimetre), 
ondly, the disturbance caused in the water is equally intense 
be the tension high or low. Thirdly, the adjusting of the ap- 
paratus is exceedingly simple and safe whether there be few or 
many lifts, Fourthly, as to the consumption of steam it may be 
said that the same is small. Three to five lifts per minute 
be sufficient to properly stimulate the stagnant water. Ex- 
periments have shown that 80 cubic inches (1°32 litres) per lift is 
the average of steam used. Thus the apparatus would only use 
7 lb. of coal in twenty-four hours. It is hence to be recommended 
that the explodicautor be kept at work at all times, thus prevent- 
ing accident by neglect. The cock, h, may, according to more re- 
cent observations in ordinary cases, be kept closed, since the 
condensation of the steam in the or of the box is suffi- 
cient to set the aan going wi teen lifts per minute. 
Fifthly, there is little orno wearand tear. Sixthly, there being no 
stuffing-box the costs of maintenance are equal to zero. Lastly, 
access is gained to all loose by removing the lid of the box. 
The apparatus hus a height of 40in. (1'046 metres) above the 
boiler, 12in. (315 mm.) to 16in. (420 mm.) width. A 4in. (105 mm.) 
hole in the plate of the boiler is sufficient to pass the tube, R. 
Four conic steel screws, which are furnished with the apparatus, 
serve to fit it on. The explodicautor has been tried by Herren 
Forstmann and Hoffmann, and G. 
Baedeeker, at Essen. According to 
their experience it works at all ten- 
sions down to 1lb. per square inch 
(0°07kilo. per square centimetre) 
with the same amount of certainty. 
The apparatusis patented in Prussia, 
England, France, Belgium, Austria, 
Saxony, and Russia.—Zeitschrift. 











Tus Bermupa Dock.—The huge 
iron ———. dock, “Senuston, 
by Messrs. am ti) nD, 
= Company, will leave England 
on or about the 20th instant, 
convoyed by a squadron of our 
most powerful men-of-war. She 
a oon one 

e Terri ro) assis y 

ay y eantle, She 


rendezvous, these ships will be 
by the court and 
Northumberland, w: will take 
her within a distance 
her here the 

into 


pert. é 
THE Hull Western Dock will be inaugurated on the 28th inst. 
The area of the dock is 23a. Or. 1p.. and it increases the aggregate 
dock area of Hull to 84a, Or. 16p. 
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In a previous number we made slight mention of a very inge- 
nious switch, gg to do away with facing points, which was 
exhibited by Mr. Price Williams at the Institute’s conversazione, 
which took pond a short time back. In our present issue we give 
a drawing of this switch in detail, which will doubtless render the 
arrangement clear toall who had not the advantage of examining the 
inventor's model. As re; the mechanism for working the 
switch, we have copied the motion which was adopted in the 
model, which eppeared both simple and safe; and, judging from 
the satisfactory ‘ormance of the model throuchout the time of 
its exhibition, this leaves little to be desired. Nevertheless, the 
inventor has already devised an ement of the parts which 
will render the motion still more simple than at present, and is 
better calculated for the practical manipulation of the switch. We 

to describe the action of the switch with reference to the 
wings appended. 

The switch as shown is set for the up main line, and it is obvious 
that no facing points exist such as are found in the case of the 

tongued switch. All the rails which compose the switch 
are secured at both ends by fish-plates to the adjoining rails in 
manner to be hereafter described, and thus the points are locked, 
so as to be ineapable of shifting out of place in the slightest degree, 
The branch line rails in the inventor’s model are not abruptly ter- 
minated, as shown in the diagram, but are continued for some dis- 
tance alongside of the main line rails, which they cross by means 
of a pair of obtuse crossings. By this contrivance a run- 
away truck on the branch does not obstruct the up main line, but 
runs clear across it on to the down line. In the case of a single- 
line railway, a blind siding would be provided to receive such a 
runaway truck after it had crossed the main line. 

When it is required to divert a train on to the branch, the switch 


al 


a a ee 

















is twisted into position, as shown by the dotted lines on the 
diagram. The switch rails pivot about the points G and H respec- 
tively, at which points they are loosel: fished 1 to the adjoining rails 
in the usual manner. When this is done, and the rails are secured 
in their new position, as explained below, the switch is set for the 
cross over. 

But in this position, if nothing more were provided than the two 
pairs of rails which compose the switch, it will be seen that the 
main line is broken at the point M. If, therefore, by some inad- 
vertence an engine be allowed to back on the main line, or a truck 
run back by reason of an up-hill gradient, it would run off the line 
into the ballast and block the way. This accident is guarded 
against by the side pieces attached to the switch, as seen on the 

; these form what is known on American railways as a 
“drop crossing,” by means of which the engine or truck mounts 
upon the main line rails of the switch when set for the branch, and 
passing clear over the top of these rails drops down in a position to 
continue on the main line beyond the switch. 

Thus it is provided that nothing can run off the line in whatever 
position the switch is set. For the protection of the switch it is 
intended to employ a distant signal to be worked by the switch 
lever, as well as a semaphore indicator at the switch itself, similar 
to the signal which was attached to the model. With this provision 
it ae seem impossible that any accident could happen at the 
switch. 

It now remains to point out the manner in which the requisite 
motions are communicated to the switch. In every position the 
free ends of the switch rails are fished to the adjoining rails ; this is 
managed by means of sliding fishes, as may be gathered, from the 
drawings. Hence it is seen that three separate operations aré 
necessary for each shifting of the switch :—First, the free ends 
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must be unfished ; secondly, the rails must be thrown over ; and, 
thirdly, they must be fished up in their new position. All these 
motions are communicated in the model by one complex lever 
through the medium of bell-cranks and straight rods. The 
motion of the lever by which the rails are thrown over is parallel 
to the rails and is communicated immediately by means of two 
bell-cranks, as seen in plan at E. The lever is jointed half-way, 
and the upper part can play in a direction perpendicular to the rails; 
this latter motion unfishes and fishes up the rails, and is communi- 
cated 7 means of rods and bell-cranks to the rollers, which pass 
under the free ends of the rails, and so to the sliding fishes by 
means of small jointed cranks. All these motions of the lever are 
guided by recesses in the frame as shown, and the whole 
; a consists in first moving the lever perpendicularly towards 
the rails, this unfishes the switch; next in sweeping the lever par- 
allel to the rails, this throws the switch over; and, lastly, in moving 
the lever perpendicularly from the rails, and this motion securely 
fishes the ony in their new position. 

There is little doubt but that this switch or a modification of it 
will soon come into use at junctions on main lines, where a high 
speed is attained, and where the danger of facing points is con- 
sequently so great. This danger has long been fully recognised 
by all concerned in the working of trunk lines, and now that Mr. 
Price Williams has shown the possibility of constructing a switch 
so as to present no me fey! whatever, it is natural to sup- 
pose that the invention will not long lie dormant without practical 
application. For sidings in stations the switch does not appear 
well fitted. In its present form it takes up too much room for such 
a position, and moreover the need of the safety switch is not so ab- 
solutely pressing in such situations; but for switches on main 
lines it is undoubtedly a well designed improvement. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves —" the opinions of our 
Correspondents. 





A SHIP RAILWAY. 


Sim,—Some fifteen or eighteen years ago Messrs. Gisborn and 
Ford made a section of a line of railway to be laid between the 





Atlantic and Pacific Oceans. crossing the Isthmus of Panama. 
The revenue, for the outlay of capital in the construction of the | 


on twelve or more single lines of rails, without disturbing the | 
carguv. You will find by my plans that I have shown eight loco- 
motives for the transmission of heavy ships and their cargoes. The 
distance, I believe, is under fifty miles, and the gradient about 
lin 150. A ship of 2000 tons could be taken across in one hour 
and a-half easily. The lines could be used for ordinary traffic as 
well, I find that a similar plan has been lately touched upon in | 
another scientific paper, but I can easily prove that I it in | 
contemplation fifteen years ago. M. Moreans. 
Mansion House, Old Park, Bristol, May 26th, 1869, 
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LONCITUDINAL SECTIONAL ELEVATION 











such, that it is out of my power to avail myself of their protection 
—if protection it may be called—consequently, I may as well give 
at once those practical ideas which from time to time I have 
matured, as allow them to remain buried, with the hope--I antici- 
pate a vain one—that should any person or firm deem such ideas 
worthy of adoption, they will have the generosity to acknowledge 
it in a practical manner. 

There are many ladies who object, and with reason, to gentlemen 
standing immediately over them during playing, for the purpose 
of turning over the leaves of their music, This well-known 





line, depended principally on the traffic derived by ‘the trans- 
shipment of ships’ cargoes on one side en tp the Sl, end oe: 
ship the same goods into another ship on the other side, and 
vice versa. At that time it clearly occurred to my mind that 


SOMETHING NEW IN MUSIC-STANDS, 
Sim,—You were kind enough to publish some time since an 


invention of mine of a duplicate and collapsing rear wheel for 


es. I send you now an invention for superseding the 


—_ up to 2000 tons burden could be easily transmitted in a | necessity of turning over the leaves of music. I have neither the 


water (as shown in the plan and section), viz., 





nor means to carry out these things, and the patent laws are 





objection is avoided A the arrangement I propose. I have 
made one myself. a 
machinery 


e motive wer simply the 


of a metronome scre upon the top of fs 


frame; two removable rollers carry the music, which 
rolled upon the lower one, before performance, and secured upon 
both by copper clamps in slots; the whole, so adjusted, will stand 
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upon the ordinary music-stand of a piano. When the performer 
is y to commence, the pendulum of the metronome is set in 
motion, and the music passes gradually before the performer. To 
ensure uniformity of action, the upper and lower rollers are con- 
nected by a fine gut band. The difference of speed, from largo to 
restissimo, is regulated by the pendulum bob of the metronome. 
have ascertained from music publishers in town that the cost of 
printing music upon thin paper (the music passes over a white 
und) continuously printed, would be far less than as now pub- 
ished; and I doubt not, as the whole thing could be carried in the 
size of a book, and would simply be put where the music is now 
laced upon a piano, that ladies would adoptit almost universally, 
he cost should not be above fifty shillings. I send you this 
simply, as I have before said, because the patent laws are such 
that the invention is of no practical use.to me. I do trust that 
legislation may be shortly turned in that direction, in order that 
the many valuable ideas existing now in secret may be available 
for public benefit. I have also a self-feathering screw propeller, 
which, I believe, would supersede the necessity of hoisting up the 
auxiliary screw of sailing vessels, of gun-boats, and especially 
merchant vessels, the result of which is, that in the event of a 
vessel’s outsailing, or, as it is termed, over-running her screw, the 
blades become useless. I have made a working model in gun- 
metal of 10in. diameter of screw, and would willingly submit this 
to any well-established firm, which would moderately recompense 
me, but as the patent law stands now, I should, by taking out a 
parent for it, simply involve myself in certain litigation, and pro- 
able ruin, The Admiralty offered to send an officer to inspect 
this invention, but, unprotected, I should have been mad to have 
submitted it. Eight years’ service in the navy has made me pretty 
well acquainted with the recompence to be expected in that 
—. I may mention that I havedriven gun-boat engines in 
hina, and for the last three or four years the engines of a small 
screw experimental vessel, belonging to my brother and myself, of 
about 7-horse power, so that I may not exactly be regarded as an 

entirely unpractical man, 

PercivaL A, ForHerGitt, B.A., F.R.AS. 
Watford, Rugby. 





VELOCIPEDES. 

Srk,—Having slightly caught the velocipede mania, I forward.a 
sketch exhibiting the results of the malady in my case. Fig. 1 
represents a side view, and Fig, 2 an end view. In both figures 
like letters denote like parts. W and W?, the wheels; B, the box 
containing seats for two persons to face each other; this box is 
suspended by two bow springs S* and S*(the latter not seen in Fig.) 
on the spiral springs S and S*, the guiding rods, Gand G*, to which 
being fixed loosely on, and encircling axle, in order that the box 
may remain stationary whilst the axle is in motion; C, C? to C® 
are cranks, and R to R? connecting rods. On the main axle there 
are three cranks, C, C%, and C®; on the bottom axle there are six 
cranks, C* to C’; both the axles pass through the sides of the box. 
The large crank C® is to be worked by the hands; it might be divided 
into two or four smaller cranks at varying angles, The cranks O°, 


























C4, O°, and CO are worked by the feet, either directly with or with- 
out foot rests, or by the intervention of treadles. The wheels may 
have a ratchet motion at their axles like ordinary velocipede 
wheels. To lessen the strain on the main axle the spiral springs 
with their guide rods may be placed between the wheels and the 
cranks cand c*. Although there are two pair of springs shown in 
order to prevent jolting as much as possible, it would not be 
necessary in ordinary cases to have more than one pair. The 
vehicle is intended to hold two riders, but one rider could easily 
work it either with or without any luggage, but when luggage is 
to be carried it should be placed on the side unoccupied, and 
would thus assist to balance the rider. The box and seats should 
be as low as practicable, in order to keep the centre of gravity as 
much below the axle as possible: therefore, the larger the wheels 
the better this could be done. They should not be less than 5ft., 
nor need they in any case exceed 8ft. high. 

The vehicle as represented being worked by both hands and feet 
may be called a Weioemapanee?) with the. crank c®, and none of 
the other cranks, it would a-welocimane,. and. .with, 
bottom cranks, c to c*, to be worked by the feet alone, a veloci- 
pede. A brake and guide can be easily attached if desired, but 
the handle or crank c* may be used for both purposes. 

Rochdale-road, Manchester, 1869. J. HackIna. 





Srr,—Your paper.ds;far too influential, and has too large a 
circulation for me to allow such mistaken calculations as those of 
**X. Y. Z.,” in your last number, to remain undisputed. 

Your correspondent calculates the work done by a man walking 


as 1400ft. per minute; and then says, without any proof, that the }, 


tractive force required to drive a velocipede is 7 1b.; and, by the 
help of this assertion, makes out velocipede riding to be about as 
hard work again as walking. 

Now, Sir, allow me to submit to your notice the following facts: 
—The crank shaft of a bicycle having a 3ft. wheel is three-quarters 
of an inch in diameter; yuently, friction is reduced in the 
ge a mp of 48 to 1. Further, axle friction in a well-oiled bearing 

only one-fifteenth to one-twentieth of the weight; and, if the 
weight of man and e together be taken as 2001b., we get 


tractive force due to friction on level road = = 0°28: Ib.. 





48 X15 





the: four. 


This, I know, is pure theory; and besides, the rolling resistance is not 
considered. But allow for these by multiplying, if you like, by four, 
four, or even by five, and you find the traction necessary =0'28 x 

1°40 1b., instead of 7lb.—a trifling difference. Taking “X.Y. Z.’s” 
estimate of the work done by a man walking as right, we should 


then get the speed for the bicycle = 14= 1000ft. per minute, or 


eleven and one-third miles per hour. 

Although I have had only one month’s practice on a bicycle, I 
can safely affirm that, on a good, hard, level road, ten miles 
hour can be done with no. more fatigue than walki 
up-hill is another thing, because gravity comes into play. 

London, June Ist, 1869. C. E. 

N.B.—The great difference between walking and velocipede 
riding is this:—In the one case the legs have to carry the weight 
of the body; in the other they have only to overcome the necessary 
tractive force. 

S1r,—Your correspondent ‘‘X. Y. Z.” asks with commendable 
modesty if there is anything wrong in certain st t ted 
with the velocipede which he offers for criticism in your journal. 
This spirit augurs fayourably, and gives me.more confidence.in.the 
ability of the writer than if he asseverated too decidedly the cor- 
rectness of his.conclusions; but at the same time I must. inform 
him. that I detect an error in-his second proposition, which is.as 
follows:—‘‘ Suppose the same man mounted on a velocipede, and 
that he and his steed weigh together 200.1b. ; about 7 Ib. .will draw 
this weight along a good level road. Therefore,” he adds, ‘‘1400 
units of force will move it 200ft. per minute.” This does not 
follow at all; we must ascertain at what speed 7 lb, will draw this 
weight along a level road before we can find the rate of work, and 
thus make comparisons. 

I must also remind your correspondent that the expression unit 
of force is misapplied: units of force are statical measures. Units 
of work would have been the suitable expression, A. B. CO. 

June 2nd, 1869. 
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THE “MARTINI” BREECH, 


Sm,—In support of my statements which appeared in your 
columns denouncing the so-called ‘‘ Martini” as an infringement 
upon the “‘ Peabody ” breech-loader, I cannot adduce better evidence 
than that of Mr. Martini himself, whose words I quote from a legal 
document, a translated copy of which is annexed, drawn up and 
signed by himself in 1866. He there mentions ‘‘my invention 
consisting in an improvement of the Peabody breech-loading 
system,” and further on he speaks of “‘ my Peabody gun.” 

After such crushing evidence I think the question of the want of 
originality of the so-called ‘* Martini” is clearly established, and 
also its “‘ Peabody ” parentage. H. GIELeup, 

Agent, Providence Tool Company's Armoury. 

3, George-yard, Lombard-street, London, E.C., 

June 3rd, 1869. 
{Translation from German original.] 
(Stamp) DECLARATION. 
I, the undersigned, Frederick Chevalier de Martini, of Fr in 


fold 


giving a proportion of sixty-nine tons of dead weight to carry one 


ton of paying weight. © can wonder at such results when 

we are informed that two ie of 164in. in diameter are sup- 

plied by one steam pipe 2‘3in. bore? CARLISLE, 
June 5th, 1869. 


§1n,—In last week’s ENGINEER your correspondent, ‘‘ Student,” 
states that it is the pee. of a railway company with which he 
is connected to locomotive steam pipes with an internal 

of 2°3in., or an area of four inches; and as this 
pipe-has to supply steam.to two cylinders of 164in. diameter, the 
ortion of steam pipearea to cyli area is asl to 107. He 
also inquires if any of your correspondents can inform him of the 
advantages of working steam on this plan. I venture to quote 
Professor Rankine’s remarks on locomotive steam pipes for 
“* Student’s” 1 :-—** Among other general results,” says Mr. 


—_ 


“Mr. D, K. Clark finds that the effect of the resistance 
in the steam pipe is inappreciable when the sectional area of that 
pipe is not less than one-tenth of the area of the piston for steam 
in an ordinary state as to dryness, and not less than one-thirteenth 
for steam in a very dry state, the mean speed of the piston not 
exceeding 600ft. per minute, or 10ft. per second. It follows that 
in a well-constructed engine the steam pipe should be so pro- 
portioned that, supposing the density of the steam. to be the same 
initandin the cylinder, the velocity of the steam through the steam 
pipe shall not-exceed about 100ft. per second, and then the resist- 
ance in the pipe may be neglected. This result is.corroborated by 
the. known effect in practice of the ordinary rule, that where the 
velocity of the piston is from 200ft. to 240ft. per minute, the area 
of the steam pipe should be about one-twenty-fifth of that of the 
piston.” 

I hardly think your correspondent will now ask what the 
advantage of this 2‘3in. deformity is; if he does I can tell him. 
It is greatly to the advantage of the coal merchant. 

I am happy to see this malconstruction shown up in your 
columns, and regret the name and history of the interesting 
designer has been omitted. It is most melancholy to see the 
power—which ought only to be wielded by one Bs scientific 
attainments, the result of study, thought, and experience, entitle 
him to be called an engineer—in the hands of a person who must 
be.the inferior of many of his workmen in intelligence. But he is 
by.no.means a solitary instance. In some parts of the country 
engines representing thousands of horse-power are designed by 
ignorant men, whose only rule is the rule-of-thumb, Pumping- 
engines are constructed by persons as perfeetly innocent of the 
contaminating influence of the science of hydrostatics as they are 
of Hebrew ; and water is dammed off in deep mines by individuals 
of the same stamp. Dams constructed on this happy-go-lucky 
principle must, in many instances, be absurdly too strong, in others 
too weak; when, sooner or later, a crash comes, resulting in the 
death of all the horses—which are valuable property—and in the 
loss of life of a large percentage of the hands. While such quacks 
as I have endeavoured to describe are flourishing, men of talent— 
good men and true—are pining in the garrets of our great cities, 





Switzerland, do hereby oblige myself to cede and transfer to Messrs. James 
R. McDonald and Co., of Hamburgh, my invention consisting in an improve- 
ment of the Peabody breech-loading system, together with any future improve- 
ment of this system ; also all business transactions closed with respect to this 
system within three months from this date, say up to 23rd February, 1867, to 
be their exclusive and lawful property, on consideration that they pay to me 
between now and the 23rd February of next year, 1867, the sum 

payable to me at Frauenfeld, in Switzerland. 

Should Messrs. James R. McDonald and Co, not pay to my hands the above- 
} mentioned amount of consideration in full within the terms specified, from 
| any reason whatever, I shall be entirely free from all obligations which I have 
| now taken upon myself, and this present document will then become null and 
| void, On payment, however, of the above-mentioned amount of considera- 

tion in full and within the time specified, I oblige myself to execute and 
| deliver to Messrs. James R. McDonald and Co. all documents required for 
a transfer to them in due form of law of my Peabody breech-loading system and 
of al; business transactions closed with respect to the same within three 
months from this date. (Signed) Fs. Martini. 

mg pee rg 1866, 

Anton. Kirchhammer, = 

Gustav Long, } Witnesses, 

G, F. 6954,—I, Notary Public, do hereby certify (stamp) that Frederick, 
Chevalier de Martini, engineer, whose identity is confirmed to me by the two 
witnesses Mr. Anton Kirchhammer and Mr. Gustav Long, known to me, has 
personally signed this document before me. 

(Seal) (Signed) 
Vienna, the 23rd November, 1866, 





Dr. LEopotp MAyRuAFER, 
Imp. Roy. Notary. 





PATENT LAWS, 

Srr,—That the patent laws require some alteration or ameliora- 
tion is a fact not only generally admitted, but evident from the 
opinions expressed in the recent debate in the House of Commons. 
It is more in the nature of the alteration than in its necessity that 
opinions differ. Mr. J. Howard in his speech referred to the 
American system as superior to our own, and mentioned the 
Patent Museum at Washington as an exhibition calculated to 
forward the interests both of inventors and the public. May I be 
allowed to suggest that something of the same kind would meet 
the difficulties and requirements of ourselves. 

That the patent laws should be altogether abolished and no pro- 
tection whatever afforded to inventions, seems, as a measure, to 
carry with it a great amount of hardship to inventors; in fact, 
there seems a natural right, that he who benefits by his thought 
and application his fellow creatures, should not only receive some 
kind of reward, but also be rewarded by the community he 
benefits. What I would suggest is this—that the patent laws as 
they now stand be abolished; that a committee, paid by Govern- 
ment, should have charge of an invention museum; that an 
inventor should be able to carry his invention to that museum and 
subject it to the committee, and that on their approval of it as 
worthy of registration, it should be so registered, its plans and 
models lodged in the museum for public inspection; that a small 
entrance or registration fee be paid, say of from £5 to £10, and on 
the adoption of such invention by any firm or other party, a royalty, 
fixed by the commissioners, be paid for a certain number of years; 
and for the general information of manufacturers and others a 
weekly paper of such registered inventions be issued. 

Such a scheme, or one somewhat similar, would prevent no poor 
man from bringing forward the results of his opportunities of 
experience and practical knowledge, and, as he would be defended 
by the committee in case of infringement, one of the great obstacles 
to taking out a patent would be removed, for, after all, it is notalone 
the patent fees which deter men, but the necessity of legal defence 
afterwards. general which would result from the power 


to ins such & museum, 1 believe tobe great. The vast amount 
of.information weekly disseminated by the South ingt 
) Museum i attests: this. Nor would it, perhaps, be im- 


that that institution might be merged into such a museum 
as I have indicated. It may be urged that it would be difficult to 
find commissioners qualified to adjudicate and superintend such 
an institution; but, doubtless, such men exist, and it would be far 
less expensive to pay such at a high rate, even a very high rate, 
I to expend the enormous sums yearly spent, directly or 
i y, on patents. If there be patent laws of any description, 
money must be spent on them in some way or other, and it would 
appear to be a justice that public money should be spent on public 
improvements, rather than that the mdividuals who benefit the 
public should be half ruined by private expenses before they 
PEROIVAL A. FOTHERGILL, 


receive any reward. 
Watford, Rugby. 
STEAM PIPES IN LOCOMOTIVES. 

Sir,—If “Student” will observe the beneficial (?) results that 
have emanated from a thirty years’ experience, I think he will be 
inclined to prosecute his studies elsewhere on some better model. 
With an engine thirty-one tons, to which add a tender of about 
eight tons, and five carriages of say six tons each, we have a 
weight of -nine tons dead weight. On such a railway in this 

bourh the ee at of will not exceed 
fifteen per train, whose} weight will be about one ton,|thereby 














ting their best years and their energies in the vain hope of one 
day witnessing their efforts crowned with success. 
C. M. Pootz, A.K.C. 
50, Richmond-road, Bayswater, June 7th, 1369. 


THE CAPTIVE BALLOON, 

Str,—I have read with interest the account in your journal of 
the 28th ult. of the balloon in Ashburnham Park. This balloon 
appears to be substantially made of several folds of cloth united 
by sheet caoutchouc, shellac, linseed oil, &c. These substances 
(lac, oil, &c.) require a temperature greater than that of boiling 
water in order to melt or vaporise them; so that the balloon 
might possibly be inflated with steam, more especially as the cold 
of the higher regions of the atmosphere would tend to keep the 
composition solid. The capacity of the balloon is 421,161 cubic 
feet, and the weight of this volume of atmospheric air is about 
fourteen tons. The weight of a similar volume of steam would be 
seven tons, and as the balloon, cordage, car, &c., weigh twoanda-half 
tons, there would remain an ascensional force of four and a-half 
tons. If from this we allow one and a-half tons for boiler, fuel, 
three or four persons, &c., there would remain when completed 
an ascensional power of three tons, or rather better than one-fifth, 
so that it would rise till the barometer sunk six inches, which 
would require an elevation of about six thousand feet. 

The best manner of generating the steam would probably be by 
means of a vertical boiler heated by a large gas or oil lamp; 
there are, I think, lamps so constructed as to vaporise the oil 
previous to combustion, and which are regulated by a tap in the 
manner of an olefiant gas light. If an adequate lamp of this 
description were applied to the heating of the steam, the balloon 
would rise or fall according as the flame was raised or lowered, 
i.¢., simply by the turning of a gas tap. The power of ascending 
or descending at pleasure would be a great advance in aerial navi- 
gation, as it would give the zronaut power of choosing a favourable 
stratum of air, or of descending if ne and waiting a favour- 
able turn of the wind ; and I think I could point out means of in- 
creasing the speed of. the balloon, and perhaps of gaining a point 
or two on the wind’s course. It is unnecessary to dwell on the 
importance of this art, as it would bring the most distant part of 
the earth within the voyage of a week or two, and is probably the 
only real solution of the Australian difficulty. M. G. 


[We believe that the condensation which would unavoidably 
take place, would be fatal to the success of our correspondent’s 
highly original scheme.—Eb. E. | 


CAPTURING WHALES BY ELECTRICITY. 

Srr,—In your notice of my paper on ‘‘ Capturing Wales by Elec- 
tricity,” in your impression of the 4th inst., I observe a;slight 
imaccuracy. 

You say that “the explosion of a bomb, if attached to the har- 
poon, simply destroys the flesh in its neighbourhood, and hence 
also the holdjon the fish, which is thus lost and uselessly killed.”— 
The explosive bomb used for this purpose has no barbs, hence is 
not intended to hold to the whale; it merely consists of a hollow 

with powder and provided with a fulminate, so that on 
the shell striking the whale it explodes ; but the projectile in most 
cases consists of an elongated bullet fired out of a gun, which can 
very 8 be trained with sufficient accuracy to strike,the whale 
in a vital part. | , 

The chief reason why the whale fishery has languished of late is 
that the dangers and uncertainties attending it are so serious that 
men either fear or are unwilling to risk them ; in many cases only 
one whale out of twelve that are struck being captured ; but by 
this invention all danger and uncertainty will be effectually avoided. 

Watford, June 7th, 1869. Henry J. ROGERS. 








THE USE OF FUEL IN COOKING. 

Srr,—I have read with pleasure your comments on my book, and 
shall, I suppose, surprise you by saying that your views coincide 
with mine to an extent that you are evidently unprepared for. I 
beg to.say, that though I have adyogated the use of the closed fire 
in kitchens, I am entirely opposed to its use for most other 
domestic ae ge I fully appreciate all the advantages of the 
open fireplace. I like the healthiness and cheerfulness which are 
its concomitants, and I would not upon any account depend on any 
other system of warming in any apartment I might devote to my 
own use. Why, then, you may say, should I not suppose, and allow 
for similar proclivities on the part of domestic servants? I reply, 
that I wish te make every allowance for such proclivities, but that 
it is better they should indulge in an open fireplace constructed 
specially for their convenience and comfort, rather than the system 
of cooking should ever be a t source of waste. I say that the 
kitchen that is either open, as in the common range 
or | y so, asin the kitchener, is most imperfect on the points of 
w and economy, and in warm or close weather is a nuisance, 
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I say that the total consumption of coal in most kitchens is pro- 
bably equal to that of the rest of the house, and that if any one 
presumes, like myself, to endeavour to enlighten the public, it 
is his duty, di ing custom, ignorance, or prejudice, to go to 
the root of the matter, and show what a little science can really 
effect. You will not consider me to be over-sanguine as to mm 

ing I may accomplish, when I say, that possessing as I do ample 
facilities, I have not as yet placed myself in a position for supply- 
ing my sympathising readers with cooking apparatus constructed 

to my special recommendations. 

Now, as to the respective merits of the open kitchen range and 
the semi-closed one we call a “‘ kitchener.” The latter is exposed 
to all the objections you mention. Plates crack, or become warped, 
the bars and other parts are often quickly destroyed, the brickwork 
of the flues gets Fn pee the white tiles fall down, the dampers 
are neglected, and the consumption of fuel is, in fact, quite as much 
or more than with the open fire. Added to all this, the flues are 
often allowed to get choked, the means for avoiding the taint of 
baked meat are neglected, and the closed chimney often ‘causes a 
disagreeable effluvium to pervade the house. But, with all these 
real or possible objections which may arise from defects in manu- 
facture, in construction, in erection, or in use, how is it that the 
kitchener has succeeded in becoming so common an article of use ? 
I can state from my own familiar knowledge, that twenty years 
ago, no ironmonger or builder in London, or in some twenty sur- 
rounding counties, would look at a close cooking range for a 
moment. Now the matter is so far altered, that in all the superior 
classes of houses many more kitcheners than open ranges are 
erected, and that it is quite a common thing for the suburban 
builder of houses let at £50 to £70 a year to put in the kitchener 
asa popular thing- The kitchener has, therefore, some intrinsic 
merits which have caused it to make its way among servants and 
their employers. These merits are the hot plate surface, the 
absence of smoke and dirt, and consequently the saving of trouble 
in cleaning cooking vessels. 

Now, I believe that as a very large proportion of domestic 
servants have got so far as not only to tolerate the kitchener, but 
to like it, that they will advance sufficiently far some day to use 
the kitchener carefully, and even to be prepared for something 
better. You want me to give practical instructions how to educate 
servants. I fear I can give nothing more practical than this:—I 
went last evening into my garden and was perfectly astonished at 
the development of a young damson tree since last year. You 
raise a slight demur at my simile. Well, ‘‘the ministering angels 
of the kitchen ” have, I dare say, been familiar in their time with 
crinolines and chignons. Who shall say that they will not one day 
consider that a hot open fire injures their complexion. 

FREDK. EDWARDS, jun. 

Great Marlborough-street, May 26th, 1869. 








NAVIGATION EXPERIMENTS ON THE MEUSE 
IN BELGIUM. 

A sertzs of highly interesting experiments, or rather a general 
exhibition of the first line of considerable length, on which a new 
principle—the application of wire rope and clip-drum for river 
navigation—has proved practically successful, took place on the 
4th and 5th inst., between Liége and Namur, in Belgium. The 
Governments of England, France, Prussia, Austria, Wurtemberg, 
Holland, and Belgium, sent their special engineers; the Suez 
Canal Company, and steam navigation companies from the 
Danube, the Elbe, the Rhine, and the Rhone were represented, 
and the presence of gentlemen from almost every country in 
Europe proved the importance which must be attributed at the 
present moment to all successful improvements in the methods 
of inland navigation on rivers and canals. 

The Meuse has, between Liége and Namur, a length of nearly 
seventy kilometres (forty-four miles), leading through one of the 
principal coal districts of Belgium. The river forms one of the 
most important links of the long chain of canals and streams 
which connects Belgium, and particularly Antwerp, with Paris. 
A company, the Société Anonyme Liégeoise de Tonage, received 
a year and a-half ago the concession for supplying the system 
patented by Bon. C. de Mesnil and M: Hyth to this line, 
and begun their operations by laying an iron wire-rope of lin. 
outside diameter on the bed of the river. There are eleven locks 
to pass, which do not interrupt the continuous length of 
flexible rail thus placed in the a:is of the whole water- 
course. Small holes: are provided in the gates near the 
sill, so that the wire passes through the locks without inter- 
ruption, and the gates being opened are perfectly free to be 
moved by the machinery, The only places where the rope is 
actually fixed or moored are two temporary. ends at Liége and 
Namur, everywhere else it follows in acomparatively slack state 
all the bends and curves: of the centre line of the river. The 
mechanical principle of the system now consists-in mounting on 
the tug-boat which carries the machinery a clip-drum, vertieal or 
horizontal, which takes hold of the rope, the boat taking it up 
from the river bottom by suitable pulleys near its bow, and 
dropping it again near the stern into the water. The clip-drum, 
turned by the steam machinery, will thus haul the boatalong the 
so-called fixed rope, pulling, in fact, on the weight of the wire and 
the frictional resistance of the same on the river bottom. In 
principle, therefore, the idea is the old one of chain navigation, as 
applied during the last twelve years or so on theSeine. But the 
practical difficulties which prevented the more general introduc- 
tion of the latter, in spite of the great advantages inherent to the 
principle, are avoided in the new methods to 20 considerable a 
degree that M. Eyth’s system seems to be destined to raise again 
inland navigation to the relative importance which its physical 
peculiarities warrant, and which it has, in most cases, lost by the 
introduction of railways, 

The first tug of the Société de Tonage started on the line on 
which the experiments took place about a yearago. It is an 
iron boat, flat bottomed, of twenty metres length, four metres 
width, 2°25 metres depth of hold, drawing 0'95 metres, and carry- 
ing a 14-horse power horizontal double-cylinder high-pressure 
engine. This engine works a vertical clip-drum on the side of the 
boat, of Gin. diameter, over which, by means-oftwo guide pulleys 
of the same diameter, the wire rope takes aturn. The 
machinery was constructed, like that of the greater number of 
cable tugs now in Belgium, in England, by Messrs. Jélm Fowler 
and Co., Leeds, who have made the construction of this sort of 
boats one of their specialities, 

The speed of the clip-drum can be altered by suitable gear, 
thus giving ten, five, amd two and a-halé kilometres, or rather 
more than one and a-half miles»per hour, to the-tug. The first 
was intended to be used in towing down stream but it was 
found that, with long trains in sharp bends, it could not be 
worked safely, and thatthe speed exceeded the requirements of 
the trade. The gearing proper to it was therefore removed, 
The speed of two and a-half kilometres is only used in winter, 
for towing up-stream im the: most rapid currents, which may 
amount, in certain places of the river, to ten or twelve miles an 
hour. The greatest amountof work done by this tug is, if going 
up-stream, at the rate of four miles an-hour against an average 
current of two or three miles. Working with the full power of 
two 7{in. cylinders, 12in. stroke, seventy revolutions, 80 lb. or 
90 lb. pressure, it towed 1500: tons. of freight, as taken in ten 
boats of varying burdens; also, om another occasion, 1000 tons of 
freight in eighteen boats more or less freighted. ing winter 
the tug worked against currents, which the 45-horse power pas- 





senger steamers of Seraing were not able to overcome ; 400 to 
500 tons freight were taken in three boats, with the speed of two 
and a-half kilometres, keeping thus the navigation open during a 
season which, up to now, was considered lost for the boat interest 
of the Meuse. 

In consequence of the great delays at the locks, if towing eon- 
siderable trains, the average mileage of the tug per day is small, 
amounting only to about forty-five kilometres, and being about 
double of what is done by horse towing on the same line. But 
the Belgian Government, being satisfied of the beneficial influ- 
ence this enterprise already effects on the movement of the 
river, have now decided to increase the dimensions of the locks, 
so that in future a whole train will be locked through at a single 
operation. So the mileage may be raised in future to fifty or 
sixty miles a day easily. 

The coal consumed per of ten hours was about half a ton, 
the ton costing 114f. on the . ‘There are five men on board, 
a captain or pilot, two sailors, an evgine driver, and a fireman, 
and the total monthly working expenses amounted to about 
600f. (£24.) In towing 800 tons thirty-five kilometres per day, 
which may be considered at the an average per- 
formance of the tug, the daily receipts are under the present 
tariff of 0°006f. per ton and kilometre (about one-third cheaper 
than horse towing for hire), 168f. Now the tug requires two 
days to go the seventy kilometres from Liége to Namur, and 
comes back frequently empty in one day. It has, therefore, 
twenty working days in the month, which pay, and the whole 
monthly receipts (if nothing is to be towed down stream) are 
3360f. (£134.) Three more tugs are now in the possession of the 
company, of which two were successively tried during the expe- 
riment. They worked, especially in the sharp bends and comsi+ 
derable currents above Seraing, with regard to hauling and 
steering, with a steady ease which left nothing to be desired. It 
was generally feared that sharp bends with strong currents 
would be fatal to the system. These tugs are five metres 
longer, carry engines of 20-horse power, and differ in their 
constructive details considerably from the original type. 
They are all provided with an auxiliary screw, so that 
they can moor independent of the rope if required. This 
gave, some weeks ago, an opportunity of carrying out a very 
interesting experiment. The whole power of the engine can be 
brought to bear on the screw, and in that case the propeller was 
able to tow a 250-ton boat against the average current of the 
river, but no more. Working by means of the wire rope, she 
towed with ease five times as much at the same rate. It nmust 
be said that the form of the tug and the dimensions of the screw 
are not the most favourable for the propeller, and some 20 or 25 per 
cent. more might be got out of more suitable proportions. Sutill, 
taking in account everything in this direction, there remains an 
effect of the engine about three times greater when working with 
the clip-drum than if using the screw. 

Besides the line on the Meuse, there are now wire ropes on 
the Canal de Charlervi, in Belgium, on the Canal de Beveland, in 
Holland, and on the Canal de Terneuze, which connects Ghent 
with the Schelde, and a short experimental rope for the Rhine. 
Considering the short time the idea has had for its practieal 
development—the first experimental machinery being made in 
Leeds in 1866—these results speak for its importance and the 
undoubted success it has obtained on the lines in actual 
operation. 

We shall shortly lay before our readers interested in this 
matter a more detailed account of the system, which seems 
fairly to promise the removal of the great drawbacks impeding, 
during the last half-century, a development, of inland navigation, 
which otherwise could have corresponded with the requirements 
of our times. 








ODESSA HARBOUR APPARENT LIGHT. 

Iv is frequently of advantage to exhibit lights on pier-heads, 
sunken rocks, or’ other dangers where it is not practicable or 
desirable to establish a regular lighthouse involving considerable 
cost, and the continued attendance of a lightkeeper. The fol- 
lowing are cases where apparent lights have been constructed— 
that is, where the actual light has been placed at some distance 
from the point where it is desired to be seen by the mariner. 

At the entrance to Stornoway Bay, in the Island of Lewis, 
Scotland, there is a dangerous rock at a short distance from the 
Arnish Point. The erectiom ofa lighthouse on this rock would 
have been attended with greater expense than the placing of one 
on shore, and a boat would have been necessary for the light- 
keeper to land with, except at the low water of spring tides. 
The difficulty was very ingeniously got over by building a light- 
liouse on the Arnish Point, and by erecting a small beacon or 
apparent light on the dangerous rock. On the top of the light- 
house is fixed a revolving light on the holophotal system, to act 
as a sea-light, whilst at the bottom a small holophote is employed 
to throw a beam of light onto the top of the beacon, where the 
incident light is reflected and refracted over an angle of 62 deg., 
which is sufficient for vessels entering the bay. Further par- 
ticulars of this interesting apparatus are to be found in an ex- 
cellent work “On Lighthouse Illumination,” by Mr. Thomas 
Stevenson, C.E., of Edinburgh. 

Captain Illyne, of the Imperial Russian Navy, having heard of 
the success of this, the first'experiment with an apparent light, 
wished to try a second at the entrance to one of the harbours 
of Odessa. It was suggested to erect a lighthouse on the ex- 
tremity of both moles, but this was objected to on account of the 
expense, and two lightkeepers ‘would have been required on ac- 
count of the distance round from the end of one mole to that 
of the other. The conditions given were, to show one light on 
the Richelieu Mole, which should be visible about six miles, and 
on the head of the other mole another light, over an angle of 
180 deg., was to be shown, but a greater range than one mile 
was not required, as it was only to prevent vessels from running 
against the head of the Mole whilst entering or leaving the 
harbour. No reflection fronma metallic surface was to be allowed, 
otherwise a silver-plated reflector, having a parabolic section in 
plan, and bounded by its latus rectum, would have solved the 
problem. 

Mr. David M. Henderson, C.E., designed an apparent light to 
satisfy the foregoing conditions, and to him we are indebted for 
the following description and the drawings on page 412. 

Fig. 1 is a front elevation, and Fig. 2 a side elevation, of the 
beacon, which consists of a castiron bed-plate bolted to the stone- 
work of the Mole; four side frames of open cast iron work, 
forming a truncated pyramid, a cleaning gallery of open cast 
iron plates, with a wrought iron balustrade all round, carried on 
four brackets bolted to the side frames, a wrought iron ladder 
leading through the cleaning to a trap door made of 
wrought iron chequered plate, and the lantern which contains 
the optical apparatus. A sectional plan is also given in detail, 
as originally designed in Fig. 3. The lantern has a top and 
bottom: plate of cast iron, which are kept apart by vertical 
plates, three of these latter being fitted with gun-metal blank 
windows a, a, a, to allow of the passage of a man’s hand for 
cleaning the glass apparatus. The two panes, 2, and b', in the 


corners, are bent round the centres f, and f', and secured by 
gun-metal strips and screws. The central window is made in 
halves, c and c', so as to be more easily handled and less liable 
to breakage, in case of the lightkeeper opening them on a windy 
day to clean the interior of the lantern. All the parts securing 
the glass are of gun-metal to prevent oxidation and facilitate the 
replacing of a pane, if at any time one should be broken. There 
are four sets of vertical prisms inside, each set being complete 
in itself, and contained in a cast iron frame, which has secured to 
it racks of gun-metal of the proper shape to secure the prisms. 
Each rack is made in halves to allow the placing of the prisms 
im their frames after these latter have been bolted together, and 
jin. clearance round each prism is provided for the setting and 
putty, as the is nowhere allowed to bear on the metal racks 
or frames. e two sets of prisms d, and d', are each composed 
of five equilateral right-angled prisms, and are placed V-shaped 
so that the reflecting face of each set makes an angle of 45 deg., 
with the direction of the incident rays. The light from the 
holophote in the tower enters by the window c and cl, in the di- 
rection of the arrows g and g' and falls upon the rectangular 
prisms d and d,, one half of the rays being bent through an 
angle of 90 deg. to the left, and the other half through 90 deg. 
to the right. The two sets of prisms ¢ and e', collect these 
emerging rays into the foci f and s', from whence they diverge 
through an angle of 90 deg., and pass normally through the 
bent glazing } and b', so that 180 deg. of the horizon are illumi- 
nated, the effect to the mariner being the same as if two 
small lights were placed at f and f* each illuminating the 90 deg. 
shown. There is no objection to the distance between the foci 
f and j', but in this case it is of considerable advantage, as it de- 
creases the angle through which the beacon is obscured by the 
tower on the Richelieu Mole. The setting of each prism was 
done separately. A fine thread was suspended vertically in each 
of the foci, f, and f. The centre of each prism was marked with 


in the centre of each angle illuminated by each prism. Every 
prism was placed or adjusted so that the post, soap line, and fine 
thread appeared in one line from top te bettem of the prism, 
then secured in the racks at the corners with plaster of Paris, 
and finally all the intermediate spaces were filled in with putty. 
Each prism having thus been set, the whole was fitted together 
and tested at night with the holophote lighted, when it was 
found that opposite the junction at J, of the first and second 
rectangular prism in the second refractor at m, there was a fine 
band of colour. The cause of this defect was that the acute 
angles of the rectangular prisms were slightly rounded, and 
therefore a small quantity of light escaped. In practice it is 
necessary to slightly round all acute angles of prisms, as the 
edges would not otherwise stand; but it was not anticipated 
that the ordinary amount of rounding would have stopped so 
much light as to have been perceptible in the refractor. In 
this case there was very little divergence to form an over! ng 
of the rays, as the holophote was placed at a consider: 

tance from the beacon. The remedy was to diminish the : 
the first two rectangular prisms, and introduce a small pris 
tween the two, so as to have no joint in the rectangular prisms 
opposite the centre of the refractor. It may be here stated that 
the joints of the rectangular prisms coming opposite the reil 










of the e and é' panels did not produce any colour, the defect be Lg 
confined te the refractors alone. The alteration, as finally exe- 
cuted, is shown in Fig. 4. Five equal rectangular prisms were 
originally chosen for each of the panels d and d', as that number 
gave a convenient size for execution and avoided the complica- 
tion of several sizes ; whilst the ordinary section of a fifth order 


light was adopted for the sets of prisms ¢ and ¢’, as it happened to 
be the size required, and saved the calculation of a special section 
for one small apparatus, The exact position of the apparent 
light is given in the Admiralty Chart of Odessa Bay (No, 2206), 
and its position in reference to the main sea lights is shown in the 
chart, sheet No. 2, for the Black Sea, No. 2231. 

The lighthouse erected on the Richelieu Mole was of cast iron, 
23ft. high and 6ft. internal diameter, having on its top a fourth- 
order lantern containing a fixed dioptric apparatus illuminating 
three-fourths of the horizon. About half way up this tower a 
sixth-order holophote was placed to collect the light from a small 
Argand burner, and throw a beam of light across the entrance to 
the harbour to illuminate the beacon above described, and which 
was fixed on the opposite Mole some 3O0ft. distant. ‘The com- 
plete details of this lighthouse, and the optical apparatus it con- 
tained, were given in a paper read by Mr. Henderson before the 
Institution of Civil Engineers on the 17th November, 1568. 

These apparent lights are naturally of small power, as only a 
small plane is used in the first place, and light is lost—(1) in the 








divergence of the holophote; (2) byabsorption in passing through 
so much glass ; and (3) by superficial reflection. Experiments 
have been and are being tried to light up beacons in inaccessible 
places by means of electricity ; but in the meantime, we only 
know of the two foregoing places where apparent lights are 


actually in operation, and where the common colza oil is used, 








TRIAL TRIP OF THE STEAMSHIP JOHN VAUGHAN.—On Thursday, 
June 3rd, 1869, the screw steamer, John Vaughan, built by Messrs. 
Backhouse and Dixon, Middlesborough, for Mr. Thomas Vaughan, 
took her trial trip. Asteam tug took a number of gentlemen from 
the dock entrance, Middlesborough, to the steamer, John Vaughan, 
which was lying in the bay off Hartlepool. After arriving on board 
the beautiful new vessel steamed gently towards Hartlepool, and 
took on board Mr. Thomas Richardson, who had put in the engines, 
after which she ran her trial trip as far as Staithes. The Jol 
Vaughan is 500 tons burden, 180ft. in length, 25ft. in breadth, 15ft 
in depth, and 80-horse power. Against a head wind she ran eleven 
knots an hour, At one o’clock the company, including Mr. Rayl- 








ton Dixon (the builder), Mr. Thomas Kichardson (of Richardson 
and Son, engineers), Mr. Ald, Harris, Mr. McEwan, Mr. Godfrey, 
Mr, Hill, Mr. Bonniwell (of Lioyd’s), Mr. Thornton, Mr, Purvis, 
&c., sat down toun excellent luncheon. A number of complimentary 


toasts were given, after which the company returned to deck and 
enjoyed the pleasant sail. ; 

Were’s Train InrERcoMMUNTICATION.—The French Government 
having taken up the important subject of intercommunication be- 
tween the passenger and the servants in charge of the train, 
appointed a commission of whom Mons. Couche, Chargé du Con- 
tréle des Chemins de Fer de Paris a la Méditerranée, has been 
selécted to test Weir's system of atmospheric signals, which have 
been now fora month in daily use on the London, Chatham, and 
Dover Railway. We had the pleasure of meeting the commis- 
sioners and M. Couche’s collaborateurs, M. Z. Virllmin, and M. 
Deloy, engineers of the Paris and Lyons Railway, yesterday at 
Dover, where they minutely examined the system, already fully 
described in Tue Encrneer. A trip to Canterbury and back was 
then made, during which sixteen signals were passed to guard, and 
sixteen altogether from guard to driver, not one of which failed to 
be received. The train was four carriages in length, with a van 
in rear and one in front. The time was taken by Sir S. Canning, 
C.E., and Mr. Martley, C.E., respectively, and the average was 
one and a-half seconds. We have the authority of M. Couche to 
state that the trial was entirely to his satisfaction and to that of 
theother members of thecommission. We are requested to add 





that a second publio trial of this system will be made in a few days 
on the London, Chatham, and Dover line. 


a soap line, and vertical posts were erected at some distance off 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM, Xavier and Borveav, Rue de la a 
BERLIN. —Messrs, A. ASHER and Co., Onter den Liv 
VIENNA.—Messrs. GEROLD — 
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A og gre M. Wotrr, aa. os 
MAD .—D. JosE Editor Proprietor 2, 
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PUBLISHER’S NOTICE. 

*,* With this week's number of THE ENGINEER will be issued, as a 
Su; No. XX. of our Portfolio of Working Drawings. 
mt ond Pana Seaman t Wy the pe 

and su 8 are to notify fact at our 0, 
should they not receive it. f ta 





There is reason to believe that the weekly sale of Tue 
Encrveer is actually more than double that of the re- 
maining engineering journals combined. Of the in4uential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 





*,* Ap TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O’cLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INOREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, and 
must therefore our to keep copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must b wanied by the name and address of the 
writer, nct necessarily for publication, but as a proof of good 
faith. No notice whatever will be taken of y i 
cations. 

J.E. Write to the Editor of the Mechanics’ Magazine. 

Sussckiser.—See Tue EnGineer for March 24th and February 23rd, 1865, 
for papers on turbines. 

E. G. F.—Mr. L. Olrick, C.E., 27, Leadenhall-street, London, supplies the 
Field boiler. A letter lies at the post-office, Manchester, for you. 

A Constant SusscRIBER.—We can only suggest that you should try to meet 
with a Turk who knows a little English, and converse with him daily. 

J.8. R.O.—The North Moor Foundry Company, Oldham; Messrs. J. and 
H. Gwynne, Hammersmith Ironworks, p owe Re and Messrs. Easton, 
Amos, and Anderson, Erith Ironworks, Kent. 

IT. R. (Keighley).—There are no perfect works. Try Dr. Seoane's Dic- 
tionary, published by Longmans, and for the French and English, the 
“ Dicti ire Technologique,” published by Triibner. 

J. S. (Stanley-terrace, Rathgar).—We have fully considered your second 
letter, and admit the force of what you say, but it is evident that to prevent 
the pipes becoming frozen certain precautions, such as the maintenance of 
a@ current, §c., must be taken. But the standard of mechanical excellence 
required in train communicators is 80 high that human interference is 
almost excluded, The thing must be nearly automatic, and practically 
indestructible. Your invention, though excessively ingenious, fails to 
reach the standard. 

A CogRESPONDENT.—Strictly speaking, no accurate comparison can be drawn 
between the effects of a blow and a steady load. A blow which would be 
competent to deflect a rail lin. would in ail probability be able to break it, 
and would certainly injure the upper table at the point of impact, but it 
does not follow that the rail would be unable to bear a steady weight or 
pressure producing a deflection of lin. There is but one way of even 
approximately solving your question, and that consists in ascertaining the 
amount of work done in causing the deflection. Thus, suppose that the rail 
or bar is carried on supports 3ft. apart, and that its section is such that a 
steady load of 12,000 ib. produces a deflection of \in., we then find that 
12,000 1d. have fallen one-twelfth of a foot, so that 1000 foot-pounds of work 
have been expended in bringing about the stated deflection. This being the 
case, a weight of 11b. falling from a height of 1000ft., or a weight of 100 ib. 
Salling through 10ft., ought to produce the same results. It is at least cer- 
tain that each in its fall is capable of doing 1000 foot-pounds of work, but 
it is also certain that this work is done in a different way and in an infi- 
nitely shorter time. As one result, the inertia of the rail comes in to prevent 
defiecti The question is one of no practical value or importance because 
it admits of no practical application. It is not dificult within certain 
limits, as we have shown to-day what blow is equivaient to a given pressure 
on paper, but, as a matter of fact, percussion and pressure are incongruous, 
and no one ever thinks of comparing the effects of blows and pressures, 
Your question, indeed, reminds us of the celebrated problem :—Given the 
length and breadth of a ship, and,the price of rope per ton, what is the 
name of the captain’s grandmother? Here we deal with incomparable 
— and your question really embodies a precisely similar 

m. 

















LOCAL MANAGEMENT OF TOWNS ON THE SUSSEX COAST. 
(To the Editor of The Engineer.) 

S1n,—Allow me to correct an error in the last number of THE ENGIness, 
wherein it is stated the drainage of Hastings was designed by Mr. Bazalgett 
It was not so. It was designed by Mr. William Andrews, the borough 
. Mr. Bazalgette designed the drainage of St. Leonards, but not 
that of Hastings. Joun Banks. 

Bleak House, Hastings, June 7th. 1869. 

—_ 
BOILER COMPOSITION. 
(To the Editor of The Engineer.) 

S1r,—In answer to your correspondent who wants advice as regards boiler 
composition, the most effective that he can use will be caustic soda applied 
in small quantities, and frequently, but not sufficient to cause priming. This 
loosens any scale that has already formed, and lessens the deposit for the 
future. Tallow is also a useful agent. RicHaRD Moorg, jun, 

Liverpool, June 8th, 1869. 

P.S.—The chemical action of each is well known. 








BATH AND REDGATE v. BERTIE, 
(To the Editor of The Engineer.) 

S1r,—I perceive that there is one sentence in your sub-article, relative to 
the dates of patents, which may possibly lead to misapprehension, although 
not of any great im . I refer to the sentence :—*‘ The rule, with two 
exceptions (one in 1854 and the recent one), has been to make the date of 
application the date of the patent.” 

language seems to imply that in the two excepted cases the patents 


being that in each case the patent belonging to the earlier application was 


according to the date of original application, unless some reason be adduced 
why the law officer or Lord Chancellor should see fit in his discretion to make 
it later or to refuse the grant altogether. ILLIAM SPENCE. 
Quality-court, Chancery-lane, London, 
June 9th, 1869, 





MEETING NEXT WEEK. 

ROYAL UNITED SERVICE INSTITUTION. — Eveni meeting, Monda 
June 14th, at half-past eight p.m. The following pers “it read : oo 
the ‘‘ Launch of her Majesty’s Ship Northumberland,” by Rear-Admira} Sir 
John C. D. Hay, Bart., M.P.,C.B. Instead of the paper by Licut, Philip 
Nolan, R.A., on “ Finding the Range,” a paper will be read by Lieut.-Col. 


Baillie, Bengal Staff Corps, on “‘ The Application of Photography to Military | 
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THE REWARD OF INVENTION, 

Tue statute of monopolies which abolished the iniquitous 
privilege of fettering industrial art through the reservation 
of certain branches to certain favoured individuals, and by 
the abuse of which Tudor and Stuart sovereigns inflicted so 
much to their country, established one important 
reservation asis well known; and under various modifications 
the reservation has come down to our own times. oe 
it was confessedly impolitic, if not iniquitous, and su 
versive of every principle of justice and of political economy, 
that theCrown should be empowered to grant to some court 
favourite the exclusive privilege of working this manufac- 
ture or that; to one soap, to another glass, and so on through 
a long catalogue, it was felt, nevertheless, when the right of 
conferring such patent privileges was abrogated, that the 
inventor or discoverer of some new and useful process, occu- 
ae a totally different ground from that of the monopolists 

yy favour—as we may call them—a — sanctioned by 
justice and morality. It was held such inventor or 
discoverer might lay claim to property in the product of his 
brains; ond het, considered iain the most feasible 
scheme of giving effect to that property would consist in 
allowing him to monopolise the same for a determinate 
period of years. It is hard to see how on any 
equitable consideration, these first principles can be 
disputed ; yet at any period within the ten years gone 
by, they have been disputed, and that by men 
whose name and social position should seem to convey a 
guarantee that they are not actuated by the moss troopers’ 
simple plan of might against right. Sir William Arm- 
strong, we pelieve, was the first who—in this country at 
least—stated the conviction at which he had arrived, 
that the system of granting letters patent for invention 
and discovery was a national disadvantage; and subsequent 
to him the same doctrine has found no more strenuous 
advocate than Mr. Macfie. Unfortunately for Sir William 
Armstrong, the circumstances under which he propounded 
his dogma were unfavourable to its reception by the 
public as being the conviction of a perfectly unbiassed and 
disinterested mind. It isa well-known fact thatSir William 
at the very beginning of his career as a manufacturer of 
ordnance, felt himself cramped and restrained by the 
force of existing monopolies through letters patent for 
discovery and invention. Certain systems and appliances 
he would willingly use, but might not use until he had 
come to terms with parties who—being inventors—claimed 
monopolies in the same. It is easy to understand that 
such a condition of things pressed hardly on Sir William; 
easy further to understand that—a quasi-Government ser- 
vant as he was—the sweeping away of all patent rights 
would have been to him a result to be desiderated—in 
short, Lis major policy. Unfortunately, then, we say, for 
the independence of Sir William’s advocacy, the conditions 
under which it was propounded are such as destroy its 
validity, considered by the light of public equity; and, we 
may add, public justice. Mr. Macfie isnow otherwise circum- 
stanced. He is not a State manufacturer, and may there- 
fore be assumed as a fairer exponent of the views on behalf 
of which he seeks to gain acquiescence. To do this gentle- 
man justice, moreover, he is for dealing with inventors in 
a spirit infinitely more liberal than that enunciated by Sir 
William; for, whilst the former would not abrogate letters 
patent without encouraging discoverersand inventors byState 
dotations, the artillerist would, if he could have his way, 
grant no equivalent at all. Now, about State dotation, 
we apprehead that Mr. Macfie would be considerably 
puzzled—as all who are his way of thinking would be con- 
siderably puzzled—to indicatea thoroughly workablescheme 
for carrying out into practice that species of reward. First, 
the conditions would imply the existence in the Board of 
Trade, or other Governmental department, of a fitting 
tribunal before which the claims of discovery and inven- 
tion might be brought for adjudication. The possibility of 
this we deny, as all must deny who have any practical 
acquaintance with the interminable diversity of character 
and application discovery and inventiveness may assume. 
For the sake of argument, however, let us concede the 
existence of such a tribunal, or, at least, the possibility 


| of bringing it into existence; assuming either, then we 


would inquire at what stage of discovery or invention, 
at what point of practical application, after what 
amount of evidence as to utility, would the tribunal 
of adjudization settle down to its task? The full 
value of many patented processes is not evident on their 
inception, or, indeed, until long years of patient trial have 
gone by; wherefore a judgment pronounced on inception 
would be reversible by a judgment subsequently recorded. 
Would Mr. Macfie and those who think with him advocate 


were granted, but dated subsequently to the date of application, the fact | @ Succession of considerations and re-considerations? If 


ase tt | not, we argue that the pretence of State reward would bea 
stopped. The practical inference is the same, viz., that all patents are dated | t g 


pretence—no more. Further, assuming a State verdict 
given in favour of the utility of an invention—assuming the 
right of reward conceded—then we should like to know 
where the :noney is to come from? The Consolidated 
Fund isthe «nly source available,and not for one day would 
the tax-payi..g general public tolerate the always uncertain, 
often extreine pressure this new responsibility would lay 
upon them. To cite a case in Mr. fie’s special manu- 





facturing department—sugar—we will specify the vacuum- 
, and patented process of boiling sugar in vacuo. Had a 
Board of ‘Trade committee of adjudication sat to take into 
| consideration the merits and value of that system, it is more 
than probable they would have decreed it as being of no 
| practical value at all. At any rate, the olden race of sugar- 
| refiners were opposed to vacuum boiling; and their opposition 
‘was not not devoid of countenance from theearly shortcomings 
of the vacuum-pan; but from the olden race of sugar-boilers, 

| to a very great extent, evidence as to the value of the new 
| system must have been taken. Speaking generally, we enter- 
| tainnodoubt butthat existing manufacturers would,asa body, 


always tend to pronounce against the introduction of new 





processes; and this for very sufficient reasons, when they 
come to be examined. Thus, for example, a case of very 
frequent occurrence is the following:—A large capital has 
oan cngented in Gs balding of senumutinng gouees, 
the machinery, and the getting toge er of a 

competent to work that machinery. Under these 
circumstances, we will assume a process to be devised for 
epee cheaper, and in all better, the article 
or which that organisation has been established, for which 
that outlay has been incurred. Still the factory pro- 


rietor, if be not a man havi large spare capital, if 
e be making a satisfactory aio, moreover, even 
possessing he be not endowed with the needful 
clearsightedness to p new principles and realise in his 
mind their eff e cannot be ex to throw himself 


out of gear for the sake of imitating the newer and better 
process. Not finding his interest in the adoption himself, 
considerations of policy may be expected to induce him 
to disparage the new process, to disuade rivals otherwise 
circumstanced than himself from taking it up. If it were 
a function of the Board of Trade to sit in slicllatien on 
the reputed merits of new inventions as a preliminary 
to Government reward, the council of adjudication would 
have to take evidence. The evidence, or much of it, 
would be naturally sought in the ranks of existing 
manufacturers ; —~ | we should like to know how 
discoverers and inventors could be expected to receive 
substantial justice at the hands of such. Reverting to the 
vacuum pan, we say that its inventor—the Honourable Mr. 
Howard—would probably not have received one stiver 
gratuity had he been made to rely for reward on the discri- 
mination of a Board of Trade tribunal, or any other 
tribunal of similar constitution. Yet what was the ulti- 
mate fate of the vacuum pan? What reward did the 
inventor ultimately win through the free operation of 
patent law? Ultimately sugar manufacturers found it 
their interest to use the vacuum pav for the consideration 
of twenty shillings a ton on the sugar evaporated by it. 
In this way the Howard patent or patents netted for many 
— the sum of half a million pounds sterling per annum ! 
ere, then, was an invention rewarded on terms not 
deemed exorbitant by manufacturers, but yielding a 
princely revenue to the inventor. [If legislators in their 
wisdom should see fit to abrogate the patent laws, giving 
an honest equivalent, here we have in the history of the 
vacuum pan some notion as to what the Consolidated Fund 
might come to be burdened with. How would the general 
tax-paying public relish—how would any British Chan- 
cellor of the Exchequer relish—the idea of increasing the 
estimates by, say, half a million a year? The contingency 
is under, not over stated; for, granting that we have 
painted our illustration by citing the case of an 
exceptionally remunerative patent, yet on the other 
hand, we have said nothing about the possibility of 
hundreds — why not thousands ? — of less remunerative 
patentsfor compensation, which in the bulk, on anything like 
present terms, would be an enormous and unendurable bur- 
den on the national exchequer. The real fact is that Mr. 
Macfie, and those who think with him, do not entertain the 
notion of State reward in any way equivalent totherewards 
frequently secured by patentees for themselves under the 
operation of existing patent laws, Their minds do not ex- 
pand beyond the notion of small State gratuities to such 
inventors as the tribunal of investigation might have found 
itself unable to condemn. Of the two many will rather 
refer Sir William Armstrong’s outspoken cruelty to the 
Fland suavity of Mr. Macfie. Inventions, argues the knight, 
will still be made, patent laws or no patent laws, The inven- 
tive mind (sayshe) can nomore swerve frominevitable destiny 
than a leopard can change hisspots, oranegrohiscomplexion. 
When made, inventions—he goes on to say—will gravitate 
towards — as stones or cannon balls to the ground. 
Capital will utilise such inventions, manufacturers will im- 
prove thereby, and the general public will be benefitted. 
As to the inventor personally, Sir William’s cold 
hilosophy takes no heed of him; but wholly 
the argument on assumed public advan The 
whole of Sir William’s ratiocination frames itself on the 
proposition that the pro of inventiveness would not be 
checked through any failure of reward to the inventor. If 
this proposition be not assented to, the whole superstruc- 
ture of argument falls to the ground. We are astonished 
that a mere postulate has been so widely accepted and 
argued upon as though it represented a necessarily 
irrefragable fact. The question whether prospect of 
reward stimulates, or fails to stimulate, inventiveness, is 
surely not so self-evident to a mind of any complexion 
but that it is amenable to debate. To many minds it will 
seem to need no debate, but there is the possibility 
of inventions being made and concealed—of the 
inventive faculty culminating in mere ideas, and in 
convictions of success, but not going beyond. Herein 
would lurk a Nemesis for those who uphold Sir 
William and bis policy. The subject of patent protection 
is one much too for exhaustion by such ments 
and reasonings as we have been able to adduce ay. We 
shall revert most probably to the subject; discussing the 
analogy or non-analogy of patents and literary copyrights; 
considering the value of a patent-office as a court of regi 
tration; and passing in review some other. phases of thi 
most important topic. 
THE PUBLIC WORKS’ DEPARTMENT OF INDIA. 

Or all the Government appointments that, in accordance 
with the liberal spirit of the times, have for some years 
past been thrown ye to public competition, none have 
passed through so fiery an ordeal of criticism and animad- 
version as those to which we are about to call attention. 
The questions relating to the salaries, allowances, and 
other emoluments will not, at present, be discussed; and 
the subject will be confined more ially to the nature 
of the examinations and the educational and professional 
qualifications required of the candidates. The first point 
which claims attention is the limiting age at which candi- 
dates are admissible; and also—what is of greater import- 
ance—the average age at which they obtain appointments. 
Twenty-four is the limit of age; but very few go up at 
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this age, and twenty-one or twenty-two may be assumed as 
a fair average. Many, undoubtedly, obtain appointments 
at a younger age; but for our present purpose it will be 
consid that twenty-two isa fair average. Now, it is 
quite impossible to expect any great amount of professional 
experience from a young man of this age, more particularly 
when it is borne in mind, that in addition to practical ex- 
perience, he must possess considerable mathematical and 
scientific knowledge in order to the examination. 
While every engineer who hopes to succeed in his profession 
must, to a certain extent, unite theory with practice, yet 
we would submit to the consideration of the examiners for 
the Indian appointments that they cannot expect to obtain 
a thoroughly practical foreman of works and a highly edu- 
cated engineer in one and the same person. The question 
naturally arises, What is the best kind of man to send out 
to India? Is it a foreman or an educated engineer? Some 
will say the former and some the latter. So far as the ex- 
amination goes, the authorities evidently lean towards the 
side of theory; and for this very reason they have been 
frequently blamed for establishing a test that is more 
calculated to display the scientific and mathematical attain- 
ments of the candidate than his absolute professional 
knowledge and practical experience. There may possibly 
be some truth in this, but it is a contingency that is per- 
fectly unavoidable. All examinations—especially those in 
which the written portion predominates above that con- 
ducted on the vivd voce principle—must necessarily be of amore 
theoretical than practical nature. It is exceedingly difficult 
to arrive at the source or origin of a person’s information 
by a technical examination, So long as any question is cor- 
rectly replied to—so long as the answer given is the true 
one—the purpose for which it is putis fulfilled, and an in- 
quiry into the precise means by which the candidate was 
enabled to answer it would be both useless and unjustifi- 
able. Thus, whether a candidate learnt the principles of 
orthographic projection by the use of a piece of chalk 
and the floor of a room, or with a pencil and drawing- 
board, is not of the slightest consequence so long as he 
replies correctly to the questions connected with that par- 
ticular branch of a draughtsman’s knowledge. 

Many persons are inclined to consider that a high stan- 
dard of scientific and mathematical attainment is not neces- 
sary to constitute a good engineer, and significantly point 
to the fact that the majority of our greatest constructive 
works have been carried out by those who were not in any 
sense highly educated men. Even at the present time, 
with the exception of military engineers, the members of 
the profession, as a rule, do not receive what is termed a 
liberal education; and there is, therefore, some reason for 
outsiders to imagine that it is a luxury, a kind of super- 
fluous addendum, the expense of which it is wiser to save 
than incur. With respect to the India Public Works exami- 
nation, it is alleged that the candidates who can “cram” 
best are those who have the best chance of succeeding, to 
the detriment of those who may be far in advance of them 
in actual professional knowledge. This allegation is doubt- 
less to some extent true of the case in question, as of all 
other examinations. A man never becomes senior wrangler 
or takes high honours in a university career without some 
amount of “coaching” or “grinding.” The very nature of 
the Indian examination imperatively demands that the 
candidates must coach up for the more scientific parts of it, 
unless they are fresh from the professional schools of uni- 
versities and colleges. This fact corroborates the state- 
ment we have already made, that a candidate of two-and- 
twenty who has spent his time for three or four previous 
years continually on works, must “knock off” the practical 

rt of the profession, for some time at least, and betake 

imself to the close study of algebra, trigonometry, statics, 
dynamics, theory of strains, engineering constructions 
in general, and other scientific subjects, of which he knows 
little or nothing. Herein lies the difficulty. A young 
man who has been articled to an engineer soon after leaving 
school, and is employed in office drudgery and the ordinary 
routine of field work, may, if he chooses, become practically 
acquainted with the elementary duties of the profession, 
but he rarely if ever makes any progress in those branches 
of mathematical and scientific knowledge which he had 
barely commenced at school, and none at all in those which 
are of a higher and more advanced description. To one 
placed in this situation may be applied the line 

“*Sed revocare gradem ; hic labor, hoc opus est;” 

and it will be fortunate if, during the term of his appren- 
ticeship, he has not acquired an absolute distaste for 
scientific and mathematical analysis. Although occasionally 
the qualifications requisite to enable a candidate to obtain 
an appointment in the Public Works Department of India 
may be rather “exigeant” in individual cases, yet there is 
no question but that the course prescribed by the examiners 
is in the main sound, and calculated to accomplish the 
desired purpose. It is not half so severe as that laid down 
for the cadets of the Ordnance corps, even in those subjects 
which are alike common to civil and military engineering; 
and with the exception of those branches of knowledge of 
a purely military type, such as gunnery and fortification, 
the civil engineer should not be satisfied with a standard of 
education inferior to that selected for his military brethren. 
It must also be borne in mind that the young engineer, 
whether despatched to India or elsewhere, is not only able 
to acquire daily practical information, but is expected to do 
80. lt is otherwise with scientific knowledge. That must 
be acquired in early years, or not at all. 





Tue Frencu Artantic Capie.—The Great Eastern steamship, 
having completed shipping her portion of the cable, will sail from 
Sheerness to-morrow (Saturday) for Portland, where her coal forthe 
voyage will be put on board. The great ship will then at once 

roceed to Brest and commence laying the cable, under the direc- 
Hon of Sir Samuel Canning, C.E., who will be aided by the present 
commander of the Great Kastern, Captain Robert Halpin, whose 
name will be familiar to our readers as the ‘ Mr. Halpin ” who, as 
chief ofiicer, rendered such valuable assistance in picking up and 


-laying the English cables, A banquet on. a s id scale wes 
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THE AMERICAN PATENT LAW. 


No. II.—On THE QUALITIES NECESSARY TO BE POSSESSED BY THE 
Supsect Marrer or A PATENT. 

In the foregoing section the different kinds or classes of 
inventions described in the Statute as the subjects of letters- 
patent have been considered. It is now necessary to ascer- 
tain with as much precision as possible what is the nature 
of the presumed invention that will entitle it to form the 
subject of a patent.* We must bear in mind at the outset 
of the inquiry that it is the discovery or invention of any 
new and useful art, &c., or any new and useful improvement 
on any art, &c., which the statute makes the subject of a 
patent. Remembering this, we have therefore to consider 
whether there is any special quality or character necessary 
to a patentable invention, apart from its novelty and 
utility ; and if so, what that quality or character is. 

In discussions on the patentable character of a particular 
subject, the question is frequently raised, whether there is 
“a sufficiency of invention” to support a patent. This 
does not depend on the quantity of thought or labour ex- 
pended by the inventor on his production, for the patent- 
able character of any subject is not affected by its being 
the result of a careful study or of a merely accidental dis- 
covery.t Nevertheless it may often be necessary to see 
whether the character of the invention is such as to war- 
rant the supposition that some thought, design, or experi- 
ment, or labour have been bestowed upon it. The question 
to be considered is, not whether-the invention has been the 
subject of thought, design, or ingenuity, but whether it 
may have been so. For, although a thing both new and 
useful may have been produced by an accident, yet it may 
also have been the fruit of study and design. If, however, 
the character of an invention is such as to show that no 
study or design could possibly have been exercised in its 

oroduction, then this character tends strongly to show that 

it either does not differ substantially from @what has 
been produced before, or that it is frivolous and imma- 
terial. In fact, it may be doubted whether an inquiry of 
this kind is not one form of conducting the examination 
as to whether the subject for which a patent is desired 
is novel and useful, both of which qualities must be found 
in it. 

The comparative utility of achange in pointof fact, and the 
consequences resulting therefrom, may be such as to show 
that the inventive faculty may have been at work ; and in 
such cases, though the change was the result of accident, its 
comparative utility and importance will afford a test of 
the amount of invention involved in the change. ‘Thus, 
in Crane’s patent the invention consisted in the use of 
anthracite and the hot-blast in the manufacture of iron, in 
the place of bituminous coal and the hot-blast. The court 
decided that although the use of hot air in the blast had 
already constituted the subject of a patent,t yet its use 
with the anthracite was not only novel, but productive of 
great good, and was therefore legally a subject for a patent. 
The great object and desideratum before the granting of 
the patent had been to smelt ironstone by means of an- 
thracite, and the court decided that Crane, by many experi- 
ments and much expense, had justly placed himself in a 
position to claim the rights of an inventor. 

It is obvious that the results in this case, and that of 
Hall's§, alluded to below, with regard to the gas flame, fur- 
nish complete tests of the sufficiency of invention, because 
the importance of the result shows that, whether exercised 
or not, the possibility of the exercise of design and inge- 
nuity is not excluded, The merit consists in having realised 
and carried out the idea, no matter whether by design or 
accident, But if the idea and practice involve no beneficial 
results superior to what had been attained before, there 
could have been no scope for the exercise of any inventive 
faculty, because the result excludes the supposition of its 
having been exercised. 

The American courts, without always using the 
same terms, have applied the same tests of “sufticiency 
of invention” which our authorities employ in de- 
ans whether alleged inventions of various kinds 

asess the necessary element of novelty. That is to say, 
in determining this question the character of the result, 
and not the apparent amount of skill, &c., exercised, has 
been examined; and if the result has been substantially 
different from what had been effected before, the invention 
has been pronounced entitled to a patent. By the word 
“result” we allude, of course, to the result of the inven- 
tor’s skill, and thought—that is, to his invention, and not 
to any result from the use of his invention, as might pos- 
sibly, at first sight, be supposed. 

An invention, though it have the element of novelty, is 
not a subject for a patent if it be absolutely frivolous or 
foolish, So, too, mere colourable variations, or slight and 
unimportant changes, will not support a patent. For in- 
stance, the substitution of steam for hot iron bars in heat- 
ing hollow rollers over which wool was to be passed was 
pronouncedl to be unsuitable for a patent. 

In this case the consequences resulting from the change 
were unimportant, and the change itself consisted in the 
use of an obvious substitute. Supposing, however, that 
the wool had been improved by the use of the steam, the 
invention would have been patentable, provided that it 
could be shown that steam had not been so used before. 
An instance of this was Hall’s patent** for applying the 
flame of gas to singe off the superfluous fibres of lace in 
cases where the flame of oil had been previously used. 
Here the change was insignificant, but the result was 
widely different, for the gas effected completely what the 
oil flame had hitherto only imperfectly accomplished. 

Mr. Curtis cites the following very concise and lucid de- 
finition used by Chief Justice Buller in the case of Rex v. 
Arkwright as a capital test of the sufliciency of many in- 
ventions.:—“ If there be anything material and new which 





* The reader who is interested in this subject will do well to refer to 
Curtis’ work on the “‘ Law of Patents,” from which these articles are, to a 
great extent, derived. 


+ Crane v. P. and Others, Webs. Pat, Cases, p, 411. 
t Neilson’s Patent. Sept. 11th, 1828. 
H Hall v. Another. Webs. Pat. Rep., p. 100. 
hy Webster, “ On the Matter of Patents,” p. 26. 
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is an improvement of the trade, that will be sufficient to 
support a patent.” 

he American law lays down that a simple change in 
the form or proportion of any machine shall not be deemed 
a discovery. The word “simply” here is of great import- 
ance, for it was manifestly not every change of form or 
proportion that was declared to be no discovery, but that 
which was simply a change of form or proportion and 
nothing more. The question will be, therefore, whether 
the change has produced a different effect; and if so, this 
new effect will reflect back on the change itself, and assist 
in determining it. 

Again, if the different effects produced by an alleged in- 
vention had been produced by a similar application of ma- 
cbinery in separate parts, and the inventor simply combined 
these separate parts or added a new effect to them, such 
combination would not maintain his patent for the whole 
machine. The case of a watch exemplifies this. The in- 
ventor of the patent lever—which obviously was an addi- 
tion by which the working of the whole machine was im- 
proved—could only claim a patent for his addition. 

As we have seen, there must be something more than a 
mere change of form, or of the juxtaposition of parts, or of 
the external relations of things, or of the order or arrange- 
ment in which things are used. The change, or the new 
combination or relations, must introduce or embody some 
new mode of operation, or accomplish some effect not be- 
fore produced. This is what is called, in the judicial 
sense, introducing a new principle. 

No rules, however, can be laid down which will admit 
of application to all hypothetical cases. We can only 
exhibit a few general doctrines. 

One question to be determined is, whether the new ap- 
plication is anything more than a double use, or whether 
something has been discovered, or some effect produced, 
which goes beyond the mere skill of a constructor in 
adapting a well known method to different occasions, and 
whether it enters the domain of what is calledinvention. For 
instance, when acertain description of wheels had been used 
on other than railway carriages, it was held that the 
plaintiff in the case could not claim a patent merely for 
the use of such wheels upon railway carriages. Again, if 
it were discovered that a medicine, known and used as a 
remedy for a specific disease, had great efficacy in curing 
another and different disease, there is a case of double use 
of the medicine. If, on the other hand, the effect itself is 
new, and there are no analogous uses of the same thing, 
then there may be ground for a patent. When the new 
use of a thing produces an important effect never before 
produced, or developes or makes practical some new pro- 
perty of matter not previously known, the new use is not 
analogous to the former uses, and therefore the novelty of 
the mere agent is immaterial. 

The mere quality of cheapness, or other superiority in 
the material of which an article is made, disconnected with 
any new or different mode of applying that material in 
the process of making the thing, has not been held to be 
the subject of a patent. 

With regard to those inventions which have relatign to 
new processes or combinations, it appears to be ruled that 
if the result produced by the new combination is either 
a new article, a better or cheaper article to the public 
than that produced by the old method, the new combina- 
tion is patentable as an invention or manufacture intended 
by the Statute. 

We now proceed to the question of “ priority.” In every 
case of alleged priority there arises the necessary inquiry 
whether there was a completed invention or discovery by 
another before the invention or discovery by the patentee. 
If the thing patented has once been actually and com- 
pletely invented or discovered before —however limited the 
use—the patent is invalidated, unless the former article 
was an pe ogg or unpublished foreign invention, never 
introduced into America, 

By the seventh section of the Act, the commissioner is 
authorised to rm a patent, if it does not appear that the 
subject applied for “had been invented or discovered by 
any other person in this country prior to the alleged inven- 
tion or discovery thereof by the applicant, or that it had 
been patented or described in any printed publication, in 
this or any foreign country.” And in the fifteenth section 
of the same Act, one of the defences that may be made, 
under the general issue and a special notice, is, that the 
invention had been “described in some public work, an- 
terior to the supposed discovery thereof by the patentee”; 
and this is followed by the proviso, “that whenever it 
shall satisfactorily appear that the patentee, at the time of 
making his application for the patent, believed himself to. 
be the first inventor or discoverer of the thing patented, 
the same shall not be void on account of the invention or 
discovery, or any part thereof, having been before known 
or used in any foreign country ; it not appearing that the 
same or any substantial part thereof had before been pa- 
tented or described in any printed publication.” Thus it 
follows that an inventor who does not consciously borrow 
from a foreign discovery, that is, who believes himself to 
be the original inventor or discoverer of the thing patented, 
can only be deprived of the benefit of his patent by it being 
shown that the thing had been before patented or described 
in some printed publication. 

It will not be enough to show that the thing had been 
known or used in a foreign country, if it had not been 
patented or described in a printed publication. 

Inventors may permit the use of their inventions by 
individuals for a period of two years prior to the applica- 
tion for a patent, and still obtain a valid patent nothwith- 
standing such use. But if the use thus allowed extends 
over a period of more than two years prior to the applica- 
tion, or if it amounts to an abandonment of the invention 
to the public, whether for a longer or a shorter period, the 
patent will be invalid. 

The person so licensed will continue to have the right 
to use the patent after it is protected. 

The last point in this section which we have to consider 
is that of the “ utility” of a patent. 

By “useful invention” in the statute is meant such an 
one as may be applied to some use beneficial to society in 
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contradistinction to an invention which is injurious to the 
morals, the health, or the good order of society*. Practically 
when the invention is not absolutely frivolous or insignifi- 
cant the law takes no notice of the ree of its utility, 
nor is it necessary to establish that the invention is of su 

general utility as to supersede all other inventions now in 
practice to accomplish the same purpose. It is sufficient 
that it has no noxious or mischievous tendency, that it may 
be applied to practical uses, and that so far as it is applied 
it is salutary. 








RECENT LECTURES AT THE ROYAL 
INSTITUTION, 


May 131s. — Licut. 

Proresson TYNDALL began his sixth lecture upon light with an 
‘experiment illustrating the cause of Fraunhofer’s lines in the solar 
spectrum. He placed a small piece of charcoal on the lower 
carbon of the electric lamp, and surrounded the piece of charcoal 
with pieces of sodium, chloride of lithium, and other salts. When 
‘the piece of charcoal was ignited to intense whiteness in the 
electrical current, it represented a miniature sun; the heat also 
raised the sodium and other substances to the state of luminous 
vapours, thereby representing the atmosphere of the sun, The 
spectrum of the whole was thrown upon the screen, and was seen 
to be cut by many lines, all representing the substances in the 
vapours surrounding the piece of charcoal. Now and then the 
onlen line became quite dark from absorption by the metallic 
vapour. When carbon is used alone, without other chemicals to 
produce a vaporous atmosphere, there are no lines in the spectrum. 
On this principle, by examining and mapping the lines given by 
the spectruin of the Tight of the sun, it is known what substances 
are present in a state of intense ignition in the solar atmosphere. 

In another absorption experiment, wherein a solution of per- 
manganate of ee | was made to act upon the spectrum, it was 
shown that this beautifully-coloured liquid lets the red and violet 
rays of the spectrum pass freely, but absorbs the green, yellow, 
and many of the blue rays. 

He then passed to thesubjectof theinterferenceof light, and said 
‘that in wave motion we must clearly distinguish the motion of the 
wave from the motion of the individual particles which at any 
moment constitute the wave. For while the wave moves forward 
‘through great distances, the individual particles of water concerned 
in its propagation perform a comparatively short excursion to and 
fro. A sea-fowl, for example, as the waves pass it, is not carried 
forward, but moves up and down.t+ Here, as in other cases, the 
distance through which tho individual water particles oscillate, or 
through which the fowl moves vertically up and down, is called 
the amplitude of the oscillation. When light from two different 
sources passes through the same ether, the waves from the one 
source must be more or less effected by the waves from the other. 
This action is most easily illustrated by reference to water-waves. 
Let two stones be cast at the same moment into still water. 
Round each of them will spread a series of circular waves. Let us 
fix our attention on a point Ain the water, equally distant from 
the two centres of disturbance. The two first crests of both 
systems of waves reach this point at the same moment, and it is 
lifted by their joint action to twice the height that it would attain 
through the action of either wave taken singly. The first depres- 
sion, or sinus, as it is called, of the one system of waves also 
reaches the point A at the same moment as the first sinus of the 
other, and through their joint action the point is depressed to 
twice the depth that it would attain by the action of either sinus 
taken singly. What is true of the first crest and the first depres- 
sion is also true of all the succeeding ones. At the point“ the 
successive crests will coincide, and the successive depressions will 
coincide, the agitation of the point being twice what it would be 
if acted upon by one only of the systems of waves, The length of 
-@ wave is the distance from any crest, or any sinus, to the crest or 
sinus next preceding or succeeding. In the case of the two stones 
‘dropped at the same moment into still water, it is manifest that 
“the coincidence of crest with crest and of sinus with sinus would 
also take place if the distance from the one stone to the point A 
exceeded the distance of the other stone from the same point by a 
whole wave-length. The only difference would be that the second 
wave of the nearest stone would then coincide with the first wave 
of the most distant one. The one system of waves would here be 
retarded a whole wave-length behind the other system. A little 
reflection will also make it clear that coincidence of crest with 
crest and of sinus with sinus will also occur at the point A when 
the retardation of the one system behind the other amounts to any 
number of whole wave-lengths. But if we suppose the point A to 
be half a wave-length more distant from one stone than from the 
-other, then, as the waves pass the point A, the crests of one of the 
systems will always coincide with the sinuses of the other. When 
a wave of the one system tends to elevate the point A, a wave 
from the other system will, at the same moment, tend to depress 
iit. Asa consequence, the point will neither rise nor sink, as it 
‘would do if acted upon by either system of waves taken singly. 
‘The same neutralisation of motion occurs where the difference of 
path between the two stones and the point A amounts to any odd 
number of half wave-lengths. Here, then, by adding motion to 
motion, we abolish motion and produce rest. In precisely the 
same way we can, by adding sound to sound, produce silence, one 
system of sound-waves being caused to neutralise another. So 
also, by adding heat to heat, we can produce cold, while, by adding 
light to light, we can produce darkness. It is this perfect identity 
of the deportment of light and radiant heat with the phenomena 
of wave motion that constitutes the strength of the theory of 
undulation. This action of one system of waves upon another, 
whereby the oscillatory motion is either augmented or diminished, 
is called interference. In relation to optical phenomena it is called 
the interference of light. We shall henceforth have frequent 
-occasion to apply this principle. 

In speaking of diffraction, or the inflexion of light, Professor 
‘Tyndall said that Newton, who was familiar with the idea of an 
ether, and, indeed, introduced it in some of his speculations, 
objected that if light were propagated by waves shadows could 
not exist; for that the waves would bend round opaque bodies, and 

abolish the shadows behind them. According to the wave theory, 
this bending round of the waves actually occurs, but the different 
portions of the inflected waves destroy each other by their interfer- 
ence. This bending of the waves of light round the edges of opaque 

ies, receives the name of diffraction or infraction (German, 
Beugung). We have now to consider some of the effects of diffrac- 
tion. And for this purpose it is necessary that our source of light 
should be a physical point ora fine line: for when an extensive 
luminous surface is employed, the effects of its different points in 
diffraction phenomena neutralise each other. 

A point of light may be obtained by converging, by a lens of 
short focus, the forges rays of the sun, admitted through a small 
aperture into a darkroom. The small image of the sun formed at 

¢ focus is here our luminous point. The image of the sun formed 
on the surface of a silvered bead, or indeed upon the convex sur- 

face of a glass lens, or of a watch-glass blackened within, also 
answers the purpose. A line of light is obtained by admitting the 
sunlight through a slit, and sending the slice of light through a 
= rical lens, ‘The rectangular beam is contracted to a hysical 

e at the focus of the lens. A glass tube, blackened within and 
placed in the light, reflects from its surface a luminous line which 
also answers the purpose. For many experiments, indeed, the cir- 
cular aperture, or the slit itself, suffices without any condensation 
by a lens. 


* Story, J, in various cases. 
+ Strictly speaking, the water particles describe close curves, and not 
straight vertical lines. 














In the experiment now to be described a slit of variable width 
was placed in front of the electric and this slit he looked at 
from a distance through another slit, of variable aperture. The 
light of the lamp was rendered monochromatic by placing @ pure 
red glass in front of the slit. With the eye p the straight 
line drawn through both slits from the incandescent carbon points 
of the electric lamp, he said an extraordinary a was ob- 
served. Firstly, the slit in front of the lamp was seen as a vivid 
rectangle of light ; but right and left of it was a long series of rec- 
tangles, decreasing in vividness, and separated from each other by 
intervals of absolute darkness, 

The breadth of the bands varies with the width of the slit placed 
in front of the eye. If the slit be widened the images become nar- 
rower, and crowd more closely together ; if the slit be narrow 
the images widen and retreat from each other. It may be prov 
that the width of the bands is inversely proportional to the width 
of the slit held in front of the eye. Leaving everything else un- 
changed, let a blue glass or a solution of ammonio-sulphate of 
copper, which gives a very pure blue, be placed in the path of the 
light. A series of blue bands is thus obtained, exactly like the 
former in all respects save one ; the blue rectangles are narrower, 
and they are closer together than the red ones. If we employ 
colours of intermediate refrangibilities between red and blue, which 
we may do by causing the different colours of a spectrum to shine 
through the slit, we should obtain bands of colour intermediate in 
width and occupying intermediate positions between those of the 
red and blue. Heats when white light passes through the slit the 
various colours are not superposed, and instead of a series of 
monochromatic bands, separated from each other by intervals of 
darkness, we have a series of coloured spectra placed side by 
side, the most refrangible colour of each spectrum being nearest 
to the slit. 

When the slit in front of the camera is illuminated by a candle- 
flame, instead of the more intense electric light, substantially the 
same effects, though less brilliant, are observed. What, he said, 
is the meaning of this experiment, and how are the lateral images 
of the slit produced? Of these and certain acconipanying results 
the emission theory is incompetent to offer any explanation, but 
they are pocorn we | for by the theory of undulation, as he would 
explain in his next lecture, 


May 147TH.—THE NEWEST ARTIFICIAL CoLOURING MATTERS. 


Mr. W. H. Perkin, F.R.S., gave a Friday evening lecture upon 
the above subject. He said that although it is only thirteen years 
ago since the first coal tar colour was introduced, they have since 
risen to be of very great importance in commerce. The aniline in 
coal tar is very difficult to separate, therefore benzole rather than 
coal tar is the substance chosen from which to make aniline in 
large quantities. He then proceeded to show some of the properties | 
of benzole, among others the great weight of its vapour. He inserted | 
a somewhat hot slab of iron in some benzole, at the bottom of a 
large glass jar, in order that the benzole might be raised to the 
state of vapour. This invisible vapour was then poured into one 
end of a wooden trough about 9ft. long, when it ran along the 
trough, and was set on fire by a lighted match at the other end. 
The benzole is made into nitro-benzole before it is transformed into 
aniline by the agency of nascent hydrogen. Commercial benzole is 
never pure, but always a mixture of benzole and toluol, which 
latter substance possesses many of the properties of benzole. 
Bichromate of potash added to aniline gives a dark black precipi- 
tate, which, when added to spirits of wine, gives the very stable 
and beautiful colour, mauve. Mauve contains an organic base | 
called mauvine, which dissolves in spirits of wine with a dull 
violet colour, but with acids it produces the colour mauve. Even 
weak carbonic acid will affect the colour of mauvine. He proved 
this by pouring some mauvine into a white china basin and by 
breathing upon it, when the mauvine changed to dark purple. 
The lecturer next described the method of making rosaniline, 
which then itself becomes the basis for the manufacture of many 
other coal-tar colours. 

The lecturer showed by experiment that ‘‘aniline pink” and a 
colour called ‘‘ Magdala” have the curious property of being 
fluorescent to the green rays of the spectrum. In the course of 
his lecture he went deeply into the organic chemistry of the coal 
tar colours, and uarrated much of interest about azophenyldinap- 
thyldiamine (!), azotrinapthyldiamine, and azodinapthyldiamine, 


May 157TH.—Roman History. 








Professor Seeley, the reputed author of ‘‘ Ecce Homo,” gave 
his second lecture on the above subject on the above date. 


May 187TH.—STELLAR ASTRONOMY. ; 


Professor Grant, F.R.S., in this lecture spoke principally of the | 
method of measuring the velocity of light by observations of the 
eclipses of Jupiter's moons, and he then entered into details 
respecting the phenomena of the aberration of light, and the effect | 
of such aberration upon the apparent motions of the stars. 


May 20Ta.—Lieur. 

Professor Tyndall in this lecture began the explanation of the 
philosophy of the experiment shown at the close of his last one. 
He said that, for the sake of simplicity, he would consider the case 
of monochromatic light. Conceive a wave of ether advancing 
from the first slit towards the second, and finally filling the second 
slit, When the wave passes through the latter it notonly pursues 
its direct course to the retina, but diverges right and left, tending 
to throw into motion the entire mass of the ether behind the slit, 
In fact, every point of the wave which fills the slit is itself a centre 
of new wave-systems, which are transmitted in all directions 
through the ether behind the slit. Now examine how these 
secondary waves act upon each other. 

First, regard the central rectangle of the series. It is manifest 
that the different parts of every transverse section of the wave, 
which in this case fills our slit, reach the retina at the same 
moment. They are in complete accordance, for no one portion is 
retarded in reference to any other portion. The rays thus coming 
direct from the source through the slit to the retina produce the 
central band of the series. But now consider those waves which 
diverge obliquely from the slit. In this case the waves from the 
two edges of the slit have, in order to reach the retina, to pass 
over unequal distances. Suppose the difference in path of the 
two marginal rays to be a whole wave-length of the red light, how 
must this difference affect the final illumination of the retina? 

Fix attention upon the particular ray or line of light that passes 
exactly through the centre of the slit to the retina. The differ- 
ence of path between this central ray and the two marginal rays is, 
in the case here supposed, half a wave-length. The least reflection 
will make it clear that every ray on the one side of the central line 
finds a ray upon the other side, from which its path differs by half 
an undulation, with which therefore it is in complete discordance. 
The consequence is that the light on the one side of the central line 
will completely abolish the light on the other side of that line, abso- 
lute darkness being the result of their mutual extinction. The first dark 
interval of the series of bands is thus accounted for. It is produced 
by an obliquity which causes the paths of the marginal rays to be 
a whole wave-length different from each other, When the difference 
between the paths of the marginal rays is half a wave-length, a 
partial destruction of the lightis effected. The luminous intensity 
corresponding to this obliquity is a little less than one-half—accu- 
rately 0°4—of that of the undiffracted light. 

If the paths of the marginal rays be three semi-undulations 
different from each other, and if the whole beam be divided into 
three equal parts, two of these parts will completely neutralise 
each other, the third only being effective. Corresponding, there- 
fore, to an obliquity which produces a difference of three semi- 
undulations in the marginal rays, we have a luminous baad, but 
one of considerably less intensity than the undiffracted central 
band. Witha inal diff of four semi-undulations 





erence 
we have a second extinction of the beam, a space of absolute 





proceed further, the general result being that, whenever the 

obliquity is such as to produce a marginal difference of path of an 

even number of semi-undulations, there is plete extinction; 

w when the marginal difference is an odd number of semi- 

undulations, there is only partial extinction, a portion of the beum 
as a luminous band. 

A moment's reflection will make it plain that the shorter the 
wave the less will be the obliquity required to produce the necessary 
retardation. The maxima and minima of blue light must, there- 
fore, fall nearer to the centre than the maxima and minima of 
light. The maxima and minima of the other colours fall between 
these extremes. In this simple way the undulatory theory com- 
pletely accounts for the extraordinary appearances stated. When 
a slit and telescope are used instead of the slit and naked eye, the 
effects are magnified and rendered more brilliant. 

The foregoing facts solve the important problem of measuring the 
length of a wave of light. The first of the dark bands corresponds, 
as already explained, to a difference of marginal path of one undu- 
lation; the second dark band to a difference of path of two undu- 
lations; the third dark band to a difference of three undulations. 
and so forth. With a slit 135* millimetre wide Schwerd found 
the angular distance of the first dark band from the centre of the 
field to be 1 min. 38 sec. The angular distances of the other dark 
bands are twice, three times, four times, Xc., this quantity, that is 
to say they are in arithmetical progression. 

Draw a diagram of the slit with the beam passing through 
it at the obliquity corresponding to the first dark band. Let fall 
a perpendicular from one edge called E, of the slit on the marginal 
ray of the other edge. The distance C d, between the foot of 
this perpendicular and the other edge is the length of the wave of 
light. From the centre E, with the width E C as radius, suppose a 
semicircle to be described; its radius being 1°35, the length of this 
semicircle is readily found to be 47248 millimetres. Now, the 
length of this semicircle is to the length C d of the wave as 
180 deg. to 1 min. 38 sec., or as 648,000 sec. to 98 sec. Thus we 
have the proportion— 

648,000 : 98 4248 to the wave length C d.t 
Making the calculation we find the wave-length for this particular 
kind of light (red), to be 0°000643 of a millimetro, or 0°000026 of an 
inch, 

Instead of receiving them directly upon the retina the coloured 
fringes may be received upon a screen. In this case it is desirable 
to employ a lens of considerable convergent power to bring the 
beam from the first slit to a focus, and to place the second slit or 
other diffracting edge or edges between the focus and the screen, 
The light in this case virtually emanates from the focus. If the 
edge of a knife be placed in the beam parallel to the slit, the 
shadow of the edge upon the screen will be bounded by a series of 
parallel coloured fringes. If the light be monochromatic the bands 
will be simply bright and dark, The back of the knife produces 
the same effect as its edge. A wooden or an ivory paper-knife 
produces precisely the same effect as a steel knife. The fringes are 


darkness corresponding to this obli yo In this way one migh® 





| absolutely independent of the character of the substance round the 


edge. A thick wire placed in the beam has coloured fringes on each 
side of its shadow. If the wire be fine, or if a human hair be em- 
ployed, the geometric shadow itself will be found occupied by parallel 
stripes. The former are called the exterior fringes, the latter the 
interior fringes. In the hands of Young and Fresnel all these 
phenomena received their explanation as effects of interference. 

A slit consists of two edges facing each other. When a slit is 
placed in the beam between the focus and tho screen, the space 
between the edges is occupied by stripes of colour. 

Looking at a distant point of light through a small circular 
aperture the point is seen encircled by a series of coloured banda, 
If monochromatic light be used these bands are simply bright and 
dark, but with white light the circles display iris-colours. These 
results are capable of endless variation by varying the size, shape, 
and number of the apertures through which the point of light is 
observed. The street lamps at night, looked at through the 
meshes of a handkerchief, show diffraction phenomena. The 
diffraction effects obtained by Schwerd iu looking through a bird's 
feathers are very gorgeous. ‘The iridescence of Alpine clouds is 
also an effect of diffraction. Following out the indications of 
theory Poisson was led to the paradoxical result that in the case of 
an opaque circular disc the illumination of the centre of the 
shadow, caused by diffraction at the edge of the disc, is precisely 
the same as if the dise were altogether absent. This startling 
consequence of theory was afterwards verified experimentally by 

0. 

Respecting the colours of thin plates, Professor Tyndall said 
that when a beam of monochromatic light—say of pure red, which 
is most easily obtained by absorption—falls upon a thin, trans- 
parent film, a portion of the light is refi: cted at the first surface 
of the film; a portion enters the film, and is in part reflected at 
the second surface. This second portion having crossed the film to 
and fro is retarded with reference to the light first reflected. If 
the thickness of the film be such as to retard the beam reflected 
from the second surface a whole wave-length, or any number o 
whole wave-lengths—or, in other words, any even number of half 
wave-lengths—the two reflected beams, travelling through the 
same ether, will be in complete accordance; they will therefore 
support each other, and make the film appear brighter than either 
of them would do taken singly. Bat ii the thickness of the film 
be such as to retard the beam refiected from the second surface 
half a wave-length, or any odd number of half wave-lengths, the 
two reflected beams will be in complete discordance, and a destrue- 
tion of light will follow. By the addition of light which has 
undergone more than one reflection at the second surface to the 
light which has undergone only one reilection, the beam reflected 
from the first surface may be totally destroyed. Where this total 
destruction of light occurs the film appears black. If the filin be 
of. variable thickness, its various parts will appear bright or dark 
according as the thickness favours the accordance or discordance 
of the reflected rays. 

Because of the different lengths of the waves of light, the 
different colours of the spectrum require different thicknesses to 
produce accordance and discordance; the longer the waves the 
greater must be the thickness of the film. Hence those thicknesses 
which effect the extinction of one colour will not effect the extine- 
tion of another. When, therefore, a film of variable thickness is 
illuminated by white light, it displays a variety of colours. These 
colours are called the colours of thin plates. The colours of the 
soap-bubble, of oil or tar upon water, of tempered steel, the bril- 
liant colours of lead skimmings, Nobili’s metallo-chrome, the 
flashing colours of certain insects’ wings, are all colours of thin 
piates. The colours are produced by transparent colours of all 
kinds. In the bodies of crystals we often see iridescent colours 
due to vacuous films produced by internal fracture. In cutting 
the dark ice under the moraines of glaciers internal fracture often 
occurs, and the colours of thin plates flash forth from the body of 
the ice with extraordinary brilliancy. - : 

Newton placed a lens of small curvature in optical contact with 
a plane surface of glass. Between the lens and the surface he had 
a film of air, which gradually augmented in thickness from the 
point of contact outwards, He thus obtained in monochromatic 
light a series of bright and dark rings corresponding to the different 
thicknesses of the fil of air, which produced alternate acoordance 
and discordance. ‘The rings produced by violet he found to be 
smaller than those produced by red, while the rings produced by 
the other colours fell between these extremes. Hence, when white 
light is employed, ‘** Newton’s rings” appear as a succession of 
circular bands of colour. A far greater number of the rings is 
visible in monochromatic than ia white light, because the differently 
coloured rings, after a certain thickness of the filu has been 
attained, become superposed and reblended to form white light. 












* The millimetre is about one-twenty-fifth of an inch. — 
t C disso minute that it practically coincides with the circle drawa round E. 
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LEGAL INTELLIGENCE. 


ConcERNING A LIQUID poe, FURNACE. 

Pe Veues treet police-court on oe last, Mr. John 
a nuapeletir prof a sugar omer ef agg le ~ 
pee ile-end New Town, attended before Mr. 
answer to an adjourned summons, which charged him with ih having, 

in contravention of the provisions of the Nuisances Removal Ac’ 

net 3 eee cap. 20, sec. 27, occasioned a nuisance an: 
injary to beak pote 4 ing dead oil, or creosote, in lieu of coal. 
Mr. clerk to the Board of Works of the Whitechapel 
district, at ot ot the: instance of whom the summons had been taken out, 
ported the complaint ; Mr. H. B. Poland, barrister, was for the 
Fo awe tat It appeared that the liquid known as creosote, which 
is a refuse in the manufacture of was at one time much em- 
ployed as a preservative of timber, but that it fell into disuse on 
the larger railways being com leted, at a time when the demand 
for it had almost poo § e defendant discovered that it was 
admirably adapted for heating purposes, inasmuch as a pound of 
the oil, the cost of which is one y, will evaporate nearly twice 
as much water as a corresponding weight of coal. Accordingly, 
erecting a large tank for the reception of the creosote, he heated 
two furnaces of 140-horse power with the oil, which was conducted 
to them by means of a pipe, and which was disseminated by steam 
in a fine spray over a fire made up of coke. It was expected that 
neither smoke nor effluvia would be emitted ; but in a short time 
it became a matter of general complaint that the use of creosote 
was attended with the most injurious a to the health 
of those who lived in the neighbourhood. After hearing the evi- 
dence, Mr. Ellison said there was no doubt that a nuisance was 
caused, and it was necessary that it should be abated. It had been 
urged that some persons were not affected by the effluvia, but it 
had been proved that several had been, and the health of those, 
to whom it caused vomiting and pain, "must be studied. Under 
these circumstances he was ready te make an order for the abate- 
ment of the nuisance, unless at this, the eleventh hour, some 
arrangement could be effected witn the Board of Works, which 
would obviate the necessity of such an order and do away with the 
nuisance. A consultation was then held between the parties, and 
ultimately it was a that the defendant had agreed to dis- 
continue the use of the creosote, to reconstruct his furnaces in ac- 
cordance with the provisions of the Smoke Nuisance Prevention 

Act, and to employ coal only for the future. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 


1243, ALFRED BORGNET, Swansea, Glamorganshire, South Wales, ‘‘ An 
improved composition to be employed as a paint.”—22nd April, 1869. 

1352. CHARLES in HIEME LIERNUR, Frankfort-on-the-Maine, Prussia, ‘‘ Im- 

rovements in the daily inodorous removal and agricultural utilisation of 
Raman excrements, known as Liernur’s pneumatic sewage system.”—3rd 
y. 1869. 

1495" ROBERT FERDINAND Hoppe, Cheapside, London, “‘ Improvements 
applicable to musical boxes, albums, and other similar articles.” —A com- 
munication from Carl Heinrich Schwarz, Berlin, Prussia.—10a May, 

869. 


1439. THOMAS DuNN, Windsor Bridge Ironworks, Manchester, ‘ Improve- 
ments in the construction of velocipedes.’ 

1448. ALEXANDER HENRY, Edinburgh, Midlothian, N.B., 
in breech-loading fire-arms.”—1lth May, 1869. 

1513. THOMAS Norris, Frome, Somersetshire, ‘‘ Improved means and 
apparatus for mowing and cutting grass and other similar substances.” 

1517. JAMES NorTON, Sheffield, ‘‘ Improvements in ball and other cocks, 
taps, and valves.” - "18th May, 1869. 

1539. WILLIAM ROBERT LAKB, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved Process for obtaining gelatine and other products 
from animal sub —A tion from David Kitchell Tuttle, 
Orazio Lugo, William John Hooper, and Theodore Hooper, Baltimore, 
Maryland, U.S. 

1541, PuTER MoGREGOR, Falcon Works, Manchester, ‘‘ Improvements in 
machinery for spinning and doubling. 

1543, JosePH EMERSON DOWSON, jin, and ALFRED Dowson, Victoria- 
street, Westminster, ‘‘Improvements in the construction of foundations 
for piers, bridges, and such like structures.” 

1545, WILLIAM MITCHELL, Waterfoot, L hire, “I in the 
manufacture of felted cloth, and in the machinery or apparatus employed 
in such manufacture.” 

1547. GEORGE VINCENT Fospery, Cowley, Middlesex, 
breech-loading fire-arms and cartridges for the same.” 

1549. WILLIAM MCADaM, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the manufacture of pottery, and in the machinery or apparatus employed 
therefor.” 

“— JOHN LANGHAM, Leicester, ‘(Improvements in ashpans for fire- 


** Improvements 








“ Improvements in 


1553. JOSEPH BOWMAN, Peasholme Green, Yorkshire, ‘‘1mprovements in 
fittings for window blinds. 

1555. ALAN LAWRIE MoGavim, Barge-yard, Bucklersbury, London, ‘“ Im- 
provements in propelling and manoeuvring vessels, and in the Faroe 
employed for such such purposes.”—A from 
Dickinson, Hopetown, Darjeeling, India.—19th May. 1869. 

1559. GEORGE PERKIN, Derby, “ An improved cup-and- -ball castor.” 

1561. JOHN RID, Glasgow, Lanarkshire, N.B., ‘Improvements in com- 
municating between passengers and persons in charge of railway trains, 
and in apparatus employed therefor.” 

1563. MATTHEW JARVIS, Mansell-street, Goodman's-fields, London, and 
EDWARD MILLWARD, Northern-buildings, Skinner-street, Somers Town, 
sai “‘Improvements in lock spindles and door knobs to be used there- 
wit 

1565. HENRY EDWARD NEWTON, Chancery-lane, London, “ An improved 
portable coffee mill.”—-A communication from Charles Frederic Dietz- 
Monnin, Paris. 

1567. WintIAM =ROBERT LAKE, Southampton- buildings, Chancery-lane, 
London, “ ene in boat-detaching apparatus.”— A communication 
from James Foster, a. Y ag Hand, and Charles Sloan, Camden, New 
Jersey, U.S.—20th May, 1 

-_. — JACKSON, Bradford, Yorkshire, “Improvements in window 
shu 

at EDWIN HORSELL PULBROOK, Tooting, Surrey, ‘‘ Improvements in 


organs. 

1574, JOHN PLATT, Birmingham, “Improvements in the manufacture of 
brooms and brushes.” 

1575, CHARLES WILLIAM SIEMENS, Great George-street, Westminster, “ Im- 
provements in calcining and smelting ores and in furnaces and apparatus 
pny wok in connection therewith, which furnaces are also applicable to 

T purposes.” 

1576. =aaaeet sat Sam Chancery-lane, London, ‘ Improve- 
ments in app of 8." — 

a a Jeon “Augustin om, iw a aan communication 

1 ILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved machine for Gaming, —_ bending, ond 
otherwise working metal and metallic articles.”—A communication tee 
Edward Charles Bowen, Sherbrooke, Canada. 

1578. CHARLES JOSEPH FOSTER, Maldon, Essex, ‘ Speetemante in obtaining 
the ing motions of the cutter bar in reaping, mowing, 
and other similar ‘agricultural machines, and improvements in wheels for 
agricultural machines, which last-named improvements are also applicable 
to traction. e wheels.” 














1580. JAMES HUDSON and CHRISTOPHER CATLOW, Burnley, Lancash’ 
bes 7 vements in looms for weaving.” ; sa 

1 (LIAM MORRI8s, South Hackney, London, ‘‘ Im: in con- 
une and ether the rails of railways.” —2ist Me 

1582. Hawny ROBERT LUMLEY, cape a St. coos, 
London, “Improvements in treating crude iron, and in 
making steel, and in an a for’ ay ee 

1584. JOHN Lockwoop, 8, pen ea oF, its in i for 
railway engines, carriages, and w: ses 

1585. EDWARD THOMAS HUGHES, acorn, London, “ Parent 
in horse-shoe nails, and in mac! the manufacture of the same.”— 
A communication John from Starr fing New Haven, U.S. 


1586, GBORGE TOMLINSON poe, a Park, Brixton, Surrey, 
nication from 


** Improvements in at se — 
Jon Abercrombie Burd ‘roy, New ye US. ar 


1587, JOHN HENRY Davis, Fenchurch ‘h-street, London, 
1686 ca trt T: hoa taffordshire 
TTHEW ee, 8 
the manufacture of " sy , 
1589, SAMUEL a thagtag jun., Hedaite, Worcestershire, 
envelopes or wra’ for needles. 


“Improvements in 
“ Improvements in 
“ Improvements in 


1590. Wint1aM HEWkY Biss, Bayswater, London, “Improvements in the 
arrangement velocipedes.”—! 23nd May, 1869. 


and construction of 





1592. W: 


ILLIAM FURNESS, New-street, Borough-road, Surrey, 
improved clip or fastening for uniting the ends or other parts of driving 
belts or bands, applicable also to braces and other useful purposes.” 


“A new or 


1593, WILLIAM MITCHELL, Manchester, ‘‘ Certain improvements in the 
method or process of grinding metallic articles, and in the mechanism con- 


therewith.” 
1594, BALDWIN FULFORD WEATHERDON, Chancery-lane, London, ‘‘ An im- 
roved re-acting turbine wheel.”—A communication from Damian Tort, 


1595. WILLIAM ARMAND GILBEE, ge ge Finsbury, London, “Im- 
provements in ice-houses, store-rooms, ”—A communica- 
tion from Edwin Dwight Brainard, Albany, 0.8 

1596. MARC HYACINTHE DE GORSBRIAND, oulevart Bonne Nouvelle, Paris, 


bad yo in steam motors.” 

1597. Epwakp THOMAS HuGHES, Chancery-lane, London, ‘‘ Improvements 
in machinery or apparatus for the manufacture of brushes.”—-A communi- 
cation from Albert Milton White, Thompsonville, Wind Us. 

1598. GEORGE SALT, Saltaire, Yorkshire, and WILLIAM INGLIS, Bolton, 
Lancashire, ‘“‘ Improvements relating to steam engine governors and 
admission or throttle valves.” 

1599. ANDREW BARCLAY, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in 

paratus for injecting and ejecting liquids or fluids, ejector condensers, 
blow-through condensers, and in mechanism connected therewith.” 

1600, JOHN BRITTAIN, Bowling-green-lane, aay eaten London, “Im- 
— in the construction of telegraphic instruments.”—24th May, 


1001 = wn Great George-street, Westminster, ‘‘ Improve- 
ments in veloci 

1602. JOHN DICK, Conthridge, Lanarkshire, N.B., “‘ Improvements in the 
rolls for rolling-mills.” 

1603. JoHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘ Producing 
imitations of and substitutes for wood, ivory, stone, and other hard sub- 
stances, applicable to the manufacture of billiard balls and other articles.” 
—A communication from David Blake, Albany, New York, U.S. 

1604. JOHN TROTMAN, Painswick, Gloucestershire, *“ Improvements in 
fastenings for uniting the ends of machine driving bands or straps.” 

1605. WILLIAM JONES and THOMAS SHEFFIELD, Manchester, “ Certain 
improvements in mathematical instruments to be employed for scribing or 
sh’ Gat geometrical lines.” 

FRANCIS THOMAS BLAKE, Boulogne, France, “ Improvements in 
aie motive power.” 

1607. GEORGE HENRY HOARE, Southampton-row, London, ‘‘ Improvements 
in velocipedes.” 

1608, ALEXANDER MCNBILE and JAMes SLATER, John-street, Pentonville, 
London, ‘‘ Improvements in carriage wheels.” 

1609, Louis ROMAN, Paris, “‘ Improvements in apparatus or mechanism for 
obtaining and applying hydraulic motive power. 

1610. ROBERT WHEBLE, Cockspur-street, London, ‘‘ Improvements in hats 
or coverings for the head.” 

1611. RUDOLPH SCHOMBUKG, Fleet-street, London, ‘‘A new apparatus for 
receiving and discharging cigar and tobacco ashes in railway and other 
carriages, — i ion is also applicable for advertising purposes.”— 
25th May, 1 

1612. MARTIN BENSON, South te Ch y-lane, London, 
“ Improvements i in tools for cutting glass and other vitreous substances.” — 
A communication from Joseph Beales, Wendel Thornton Davis, and 
Austin De Wolf, Greendfield, Franklin, Massachusetts, U.S. 

1612, WILLIAM PALLISER, Pall Mall, London, “ Improvements in vents and 
screw nuts or collars for ordnance, which latter improvements are also 
applicable to screw bolts and nuts generally.” 

1614. HugH DUNBAR MCMASTER and ABRAHAM DALE, Gilford, Down, ‘‘ An 
improved governor or regulator for steam engines.” 

1615. THOMAS VAUGHAN and EMILE WatTregv, Vulcan Works, Middles- 
bk Ss Yorkshire, ‘‘A new or improved machine for nutting 
screw bolts. 

1618. JOHN DICKINSON BRUNTON, Leighton-crescent, Kentish Town, 
London, ‘ Improv ements in machinery for tunnelling, shaft sinking, and 
stone dressing. 

1619. CHARLES FREDERICK CHEW, George-street, Chalk Farm-road, London, 
“ Improvements in pianofortes.” 

1621. CHARLES HANSON, Chapel-hill, Huddersfield, Yorkshire, and JOHN 
BOTTOMLEY, Kirkgate, Huddersfield, Yorkshire, “Improvements in 
means or apparatus for obtaining motive power.” 

1622. JAMES CXANSTON, Birmingham, “Improvements in the construction 
of glass houses for horticultural purposes, 

1623, JaMESs Buip@es, Ludgate-hill, London, “An improved lever lock or 
fastening, suitable for various useful put poses.” 

1624. GkORGE HENRY ELLIS, Gracechurch-street, London, ‘‘ An improved 
apparatus for cleaning boots and shoes.” 

1625. RICHARD Price WILLIAMS, Great George-street, Westminster, ‘‘ Im- 
provements in fishes for fishing railway rails. 

1626. FRANCIS HENRY LLOYD, Wednesbury, Staffordshire, ** Improvements 
in the manufacture of steel and iron tubes and gun barrels.” 

1627. EUGENE GEORGE BARTHOLOMEW, Chepstow-villas, York-road, Upper 
Holloway, London, “ he gan - the construction and arrangements 
of electrical apparatus.”—26th May, 1 





hnildi 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1630. ALFRED EDLMANN, nines buildings, Bishopsgate- street, ion, 
“Improvements in for the f pea 
for charcoal, peat, fuel, and fire light, “and for other purposes.” —; 37th May, 

1869. 








1647. WILLIAM ROBERT “am, South ton-buildi Chancery-lane, 
London, “I hi loyed in the manufacture of 
bolts and nuts. A communication from Orin Clark Burdict, Providence, 
Rhode Island, U.S.—28th May, 1 

1682, WILLIAM ROBERT Laks, 3 th ton-b Chancery-lane, 
London, ‘I ts in h . for ling and guiding 





ai 











273. JOmN Box, South Sea Hous ppotel co eee 
, i, eum, Lenton, ae ta lee 
found in wool otha int ot bd coenaieaa caine Soumary, 


mrt  Jomx Barraanncoy, JAMES a ag beeen and ding and pera 
ILD, She: “ Lmprovements ed ps my ro = ~s | 
pe  E accuracy is saaied.” netnne se 
surfaces w req! 
276. GeorGE HAWKSLEY, Montrose-villas, Caledonian-road, London, “Im- 
provements in the manufacture of ventilators and chimney 
277. WALTER MACLEAN, Glasgow, Lanarkshire, “ Improvements in print- 
ing, and in the machinery or a) employed therefor.” 
kshire, N.B., “ Improvements in the 


B, 

278. JOHN PICKERING, pom pe 
propulsion of ships, vessels, and 

280. JoHN MCDONALD, Hackney, > “Improvements in stoppers or 
valves for bottles and other like vessels. 

282. GrorcE HAWESLEY, Montrose-villas, Caledonian-road, London, “Im- 

vements in pumps and in apparatus connected therewith.” —29th January, 

302. ABRAHAM SURRY ANDREWS, James-street, Old-street, London, “‘Im- 
provements in horse collars.” "—30th January, 1869. 

305. CHARLES DEéNTON EL, buildi Chancery-lane, 
London, “Improved modes of and apparatus for casting ingots. "—A 
communication from Zoheth Sherman Durfee, Troy, New York, U.S. 

306. THOMAS GEORGE Daw, Re; London, “ An improved machine 
for forming stereotype matrices.” 








307. JAMES ALFRED lomeee, Kent, “I its in ma- 
chinery or apparatus for raising, Sones and moving hi war hye = 
and o' 


for operating punching machines and the feed motion of c 
saws.”—lst , 1869. 

312. ANDREW BAROLAY, Kilmarnock, A , N.B., ‘‘ Improvements in 
ejector-condensers, and in exhausting algeias ‘and fluids from condensers 
and other chambers.” 

315. DAVID JOY, Saltburn, Yorkshire, ‘‘ Improvements in means and aj 
ratus for extracting. oils and other liquids from the substances in whi h 
they are con’ 

$17, ALFRED ELLIS ‘Harris, Mile-end-road, London, “An improved method 
of making plates or palates for artificial teeth. #z 

318. WILLIAM ISAAC PALMER a Waste PURDHAM Goutpme, Reading, 
Berkshire, * I alkaline 
which have been ¢ used to boil * vegetable fibres. "—2nd jp temo 1869, 

324. VALENTINE BAKER, Aldershot, Surrey, “ io eee in vessels for 
containing hot liquids.” 

331. FERDINAND VAUDERAEY, Uccle, Belgi ts in appa- 
ratus for the manufacture of bricks and other moulded or formed 
from clays and other plastic material.” 

332. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements 

the construction of corsets or stays.”—A communication from Leontine 
—_ — Paris. 

334, WILLIAM MADDICK, Manchester, ‘Improvements connected with the 
intemal fire tubes of locomotive, marine, and other boilers.” —3rd February, 

840. HENRY BRYCESON, JOHN BRYCESON, and THOMAS HONOR MORTEN, 
Stanhope-street, Euston-road, St. Pancras, on, ‘‘ Improvements in the 
construction of organs, and in the application of electricity and hydraulics 

to.” 


thi 

342. JOHN JAMES BAGSHAWS, Thames Steel Works, Sheffield, and WILLIAM 
FOTHERGILL BaTHO, Birmingham, “I in y for 
manufacturing semolina and flour, and in app 
of such machinery.” 

349. EDMOND MOREWwoOD, Rock Cottage, Briton Ferry, Glamorganshire, 
\ rrr in the manufacture of tin and terne plates.” —4th February, 











a 


for 





P 1S 


356. WALTER BLUNDELL, Upper Thames-street, London, ‘‘ Improvements im 

— or apparatus applicable to chimneys for the prevention of down 
Taught.” 

857. JOHN PAGE, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in |» rhgener 
and in cement for the same, also suitable for cementing other articles, such 
as building materials” 

362. JOHN HALFORD, Brettel-lane, Kingswinford, Staffordshire, “ Improve- 
ments in puddiing furnaces used in oy — of iron and in other 
reverberatory furnaces.” —5th February, 1 

367. toe plone SorBy Dawson, Thames —. Surrey, ‘‘ An elastic stamp 

ting on paper, linen, parchment, wood, stone, glass, metal, or any 
ts suitable material.” 
368. HECTOR AUGUSTE DUFRENE, Rue de Fidélite, Paris, ‘‘ Improvements. 
in the manufacture of ice and of the agents employed therein, and in the 
agua connected therewith.”’—A communication from Charles Tellier, 


we pine 





sn. _ CHARLES SHAW, Patricroft, near ‘* [mprovements in: 

machinery or apparatus for cutting wire and rods of metal and other 
—A —— from William C. Flinn, Nashua, New 
Hampshire, U.S.—6th Fe 

384. JOHN HENRY JOHNSON, Lincoln’s-inn- -fields, London, ‘‘ Improvements 
in steam engine governors." —A communication from William Bellis, 
Richmond, Indiana, U. 

387. WILLIAM Reome Lane, 8 buildi Chancery-lane, 
London, “ Improvements in kn‘ rane AY —— —A pM aoe from. 
Frederick Gardner, Hamilton, C: 

388. Bristow HUNT, Serle-street, Lincoln, ge “ An improved 


‘icable also as a 
safety valve.”—A communication from Jean Baptis' Site. ava Mignon and 
Stanislas Henri Rouart, Paris.—8th » i 

412. WILLIAM LEVER, Union Hall, Union-street, Southwark, Surrey, “ Im- 








vehicles, and for driving machinery by muscular f power. am A 
— from William Smith Hall, Quincy, Massachusetts, U.S.—3lst May, 


Patents on which the Stamp Duty of £50 has been Paid. 

1522. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Deodorising 
crude rock or mineral oil.”—31st May, 1866. 

1570. ANTOINE GRIVEL, jun., Rue de Grenelle, St. Germain, Paris, ‘‘ Safes, 
&c.”—Tth June, 1866. 

1535. SAMUEL TURTON, Heaton Norris, Lancashire, ‘‘ Apparatus applicable 
to steam boilers or generators.” —2nd June, 1866. 

1539. ANDREW BETTS Brown, Cannon-street, London, “‘ Pumping water.”— 
2nd June, 1866. 

1548, ALEXANDER ag Edinburgh, “‘ Mounting and working of 
ordnance.""—4th June, 186 

1588 DAVID COCHRANE, Dunmurry, Antrim, Ireland, “ Spinning frames.” — 
11th June, 1866. 

tm CLARK, Chancery-lane, London, ‘‘ Embroidering machinery.” 

1581. CHARLES HENRY MURRAY, yg Southwark, Surrey, ‘‘ Ma- 
chinery for making bricks.” —8¢h June, 

1726. CLINTON EDGCUMBE gee Thsss-ctest, London, “Obtaining alka- 


line permanganates.” —28¢h June, 

1560. WILLIAM LAWRENCE, Sumnaie, , Paddington, London, “‘ Worts.” 
—6ih June, 1866, 

= Huan GREAVES, Abingdon-street, Westminster, ‘‘ Railways.”—6th 
‘une, 1 


sat 
a6" 


1582, JOSIAH Gris South b 
“ Cards, tablets, be. -84h June, 1866. 





Chancery-lane, London, 





Patents on which the Stamp Duty of £100 has been Paid. 


1655. JAMES KING and JOHN PARTINGTON, Moss-hill, Rochdale, Lancashire, 
“ Looms for weaving.” —2nd June, 1862. 

1663, JOSEPH WHITWORTH, Manchester, ‘‘Shells.”—2nd June, 1862. 

1684. GIOVANNI BATTISTA "TOSELLI, hreadneedle-street, London, ‘“‘ Freezing 

and cooling liquids, &c.”—4th June, 1862. 





Notices of Intention to Proceed with Patents. 


5 c “Imopr in the pr tion of tapes or 
2 Hes 4 Vena nds " Ri; Ww 8 I ents in 
ENRY DOWNS BOWYER, , Wol “ Improvem: 

Ubud uM”... 7. 

234. JOHN ROBERTS and SAMUEL R Westb ich, 
Improvements in the manufacture of moulds for casting, and in mi 
chinery . tc be employed in the said manufa cture.”--25th 


January, | 
241. JOHN Wusor, Poppleton, Yorkshire, ‘‘ Improvements in machinery for 


oa 
Chancety-lane, 
communication 








ventilating ay 
Canada,—20th Ji 
- 'AYLOR, Britannia a Birkenhead, Sabie 
ments in machinery or also 
as hoisting tackle, bay pn ms an a rtd 
253. HENRY ay agent The Glen, near Newry, Armagh, Ireland, ‘‘Im- 
ane a manufacture of damasks and other similar materials, 


255. THOMAS Brown, New; ewgate-street, London, ‘Improvements in liquid 
pane ny Sy ‘harging apparatus for nen peer fire and other — _ in the 
od within such apparatus,”— A communication from 

William a Losde Be Boston, Massachusetts, U.S,—27th January, 1869, 








in the manufacture of hats and other similar head coverings.” 

419. PETER TAYSEN, Leith, Scotl “T ts in the manufacture 
of stearic and oleic acids. "— A communication ng a Christiar 
ae Bock, Copenhagen, Denmark.—1l0th F 

. WILLIAM JoaN Hogton, Warrington, Lancashire, Certain improve- 
aa in railway chairs.” 

444. FRANK CLARKE HILLS, Chemical Works, Deptford, — “ Improve- 
ments in the furnaces of gas retorts, and in means and _— for 
ns the combustion of fuel in the said furnaces.”—12th February, 

460. ARTHUR HORNBY Lewis, Fenwick-street, Liverpool, “ Improvements 
in extracting copper from its ores.”—A communication from Thomas. 
pon ay Montreal, and James Douglas, jun., Quebec, Canada.—lith 





481. JOHN ieee BENJAMIN WOOD, and RICHARD WooD, Sowerby = 
Yorkshire, ‘‘ Improvements in or applicable to steam engines.” — 


Ff 
492. JOHN DARLINGTON, M te org ate-street, London, 
anshire, “ An improved 


“ Improvements in mineral and rock drilling app: 
— fo as Lag rings to the cylinders of steam or other 


500. THOMAS HENRY MARTIN, Swansea, G 

510, WARD Somaet, London-street, London, ‘‘Improvements in means 
employed there, which faprovere , and working metals, and in furnaces’ 
— therein, which vements are also applicable to heating and. 
otherw: and other substances.” 

519. Heapanr THOMAS JENNINGS and THOMAS —-., by aang 
oo » London, “Im steam engines.”—; February,. 


547. JOHN LBACE, THOMAS _ LEACH, and comms GOODYEAR, Rochdale, 
hire, in apparatus for winding 
of ‘wool, flax, cotton, or other “fae materials.” — 


‘ebruary, 

561. BARmaa WILLIAM FaRey, Bermondsey, Surrey, ‘‘ Improvements in 
the seatings or facings of gas valves.” 

566. HENRY B&S8EMER, Queen-street-place, Cannon-street, London, ‘‘Im- 
provements in the construction and arrangement of machinery, apparatus, 
and buildings employed in or for the manufacture or production of cast 
steel and malleable iron {from pig or other carburet of iron.”—23rd 


epee, “Im- 


treet-ch h 








Lancas! 
slivers or la 


February, 1869. 
587. EDWARD DUNNING BARKER, Weston-su! ey he, 
vements in apparatus for actuating rai 


635. FREDERIO NEWTON GISBORNE, West Strand, London, and HERBERT 
Ampthill-square, London, “ Improvements in the manufacture 

of tubes of metal to be employed in the construction of tubular telegraph. 

masts, and spars, steam tubes, and similar purposes.” —2nd March, 


651. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements’ 
in the construction of water-closets.".—A communic: m John. 
ea ig ane U.S., and George Hunter Brown, Washington Hollow, 

ew Yor! F 
652. RICHARD WRIGHT, Richmond, Yorkshire, ‘‘ Improvements in doors for 
way "— 3rd March, \ 1869. 

662. THOMAS FORSTER, Streatham, e-y: and —— TAYLOR, Warwick- 

street, ym “ Improvements in the manufacture of printing rollers.”— 


4th March, 1869. 
684. RESTEL RATSEY Bevis, Birkenhead, ‘‘ Improvements in screw pro- 
Pg my —16th 1869, 
. JAMES PALMER Bupp, Ystalyfera, near Glamorganshire,, 


near Swansea, 
‘ Improvements in in the manfacture of iron and steel.” —8th March, 1869. 
715, Tsao Rpm Stockport, “Certain improvements in self- 
for casks, barrels, or other receptacles.” 
SPEBNORB, Cannon-street, London, 


727, Guonen London, and JOHN BARKER, St. 





June 11, 1869. 
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cloths, floor cloths, tarpauling, table 
aera soos of manufacturing the same.”— 
846, SILVESTER RAIT WYBRANTS, Dundee, F » ‘*Improve- 
eek Hasaiee boon he textile fabrics.” —| 1h Mareh, 1869. ad 
1 ae todhtg tad ecteokinn salieey one yr na levers.” —24th 


larch, 1869. 
938. GUSTAV BLOEM, Dusseldorf, Prussia, and EenstT SCHEIDT, New York, 
US., therewith and wth breech-loading fire-arms and in cartridges to be 
as and with other descriptions ef breech-loading fire-arms.”— 


1007. Ramat “Ata, anata, Senate, N.B., “Improvements in 

mac manufacture of paper.”—3rd April, 1869. 

ws Speldcations willbe forwarded by pot from the Paten-fce on 
postage. 


receipt of the ae « pees Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Hetbom. te + Bennet t Woodcroft, her Majesty’s Patent-office, South- 
ampton- buildings, Chancery-lane, London. 


List of Specifications published during the Week ending 
a 
* $184, 10d.; 3185, 8d.; o108, 108. 3199, 10d.; 3200, 8d.. 3204, 1s.; 8208, 


Is. 4d.; 8217, 6d; 3225, ‘8d.; 8297, 6d.; ; $293, %. 6d.; 
3235, 28.; 240, 10d.; 3243, 8d.; 3254, 10d.; 3257, 10d.; 3261, 8d.; 3267, 4d.; 
8268, 4d.; , 4d.; 8270, 4d.; 3271, 4d.; 8272, 6d., 8273, 8d.; 3275, 4d.; 
8277, 10d.; $279, 4d.; 3281, 4d.; 3282, Is.; $283, 1s.; , 4d.; » 4d; 

» 4d; , 6d.; 3298, 4d.; 4d.; 3295, 6d.; 3297, 6d.; ; 
3300, 8d.; 3801, 10d.; 8302, 4d.; 3308, 4d.; 8306, 10d.; 3807, 4d.; ; 
S811, 4d.; $812, 44.; 3813, 4d.; 8815, 6d.; 3317, 4d.; 8819, 4d.; 3320, "4a: 


S821, Bd.; 8822, 4d.; 332s, 3 3324, Is.; 3326, 0d.; 3327, 44.; 3329, 4d.: 
a 8388, 4d.; 833%, 4d.; 3352, 4d; 3362, 8d.; 3377, 18.; 3380, 4d.; 
> 
All persons having an interest in oe dhe ged ge 
iy cael tou 


pwr beapee Fg en te writing of 
the office of Commissioners of Pelantn, otlhte feeotese deaeet te Gam 





ABSTRAOTS OF SPECIFICATIONS. 


following descriptions are made Abstracts prepared expressly T 
Encinzrnr, at the office of Hr Mejaty Commissioners of — bg os 


Class 1.—PRIME | MOVEBS. 


1868. 

The standards are now pete a be made of Bessemer metal or cast steel, 
and in order to prevent the injury caused oe the sudden Re agrenpeen of the 
molten metal, the cross ribs at each end of the moulding box are made loose 
and capable of yielding when the metal is contracting. The steam cylinder 
is made of a plain shell of cast steel or other metal, either cast, forged, or 
rolled, the ends of which fit in the cruss piece connecting the two standards, 
= in the cylinder cover, both of which are made of Bessemer metal or cast 
8 


—> Ineuis, Manchester, ‘‘ Steam engines. 
1 


The First part of the invention relates to the adaptation of separate cylin- 
drical slide valves for steam and exhaust to the compound, or high-and low 
pressure system, of steam engines. The Second part of the invention relates 
to improved appliances for closing the steam valves (four) of engines, or for 
closing any steam valves having the “‘ cut off” effected or controlled by 
means of liberating gear. p 
3550. J. Hupson, Stockport, “ Steam engines.”—Dated 23rd November, 1868. 

The inventor employs a square vessel, having at two sides a number of 
ledges and one open _ which can be closed by a plate bolted to it, and at 
the top an opening for the injection water, and at the bottom a nozzle, 
connected by a pipe a the air pur:p. The ledges support dishes having holes 
in the centre, hw hichfis passed a pipe extending from above the vessel, 
where it is connected to the ordinary eduction pipe.— Not proceeded with. 

3555. W. H. Inuert, Jewin-street, P. tg ** Inducing motion.” —A communi- 
cation.— Dated 18rd November, | 

This invention consists in a tube, paaed or otherwise, through which the 
actuating bod oo motor is conveyed. Secondly, ina larger, longer, and similar 
tube, within which, and at the entrance thereof, the first-named tube is placed, 
the axes of both being in the same line. Thirdly, in a communication 
between the space outside the second tube and the interval between the 
two tubes, through which the body to be acted upon is drawn or conveyed. 
In some cases the offices of the} first tube and this last communication are 
transposed in the fancient as well as the more modern devices, but such 
changes are immaterial. 

3568. W. G. Beatriz, Surbiton, ‘‘ Slide valves.”—Dated 24th November, 1868. 

This consists in constructing slide valves in such a manner as to relleve them 
from or to reduce the —_- of the steam thereon and the consequent friction 
th this purpose the inventor forms the valve and 
the ae hy of the steam chest of a cylindrical shape, and extends the steam 
ports partly round its circumference. He forms the steam port bars of loose 
circular rings of metal or other suitable material in one or more parts, 
in grooves in the steam chest and compressed against the cylindrical valve by 

spiral or other metallic springs, or by an adj screw d to draw the 
pn of the rings together, so as to form a steam-tight contact with the valve, 
and to compensate for the wear of the valves and rings. 

— H. E. bey Saree, “ Atmospheric hammers.”"—.A communica- 
— Dated 24th November, 1 


"— Dated 23rd November, 








L_ the heat derived from 
ee he But he generates the heat in a 
ae way bom Set jopted im the case of the steam engine, and he 
transforms the heat wean er by a method not heretofore in use, and 
with a smaller consumption of teen ty ony snsthe’ pot procined. 


3599. L. Roman, Paris, “‘ Hydraulic motive power.”—Dated 26th November, 

Se Senaiite in tue cntiem chesine Seemaet af hase et flat ;iron, with articu- 
These paddl 

an endless chain of paddles, which chain is Jaid over two or more drums 


pulleys, or wheels, the axes of which are situate parallel to the level of the 
water, and revolve in vertical standards provided in boats or other suitable 


movable or fixed supports; endless chain is laid in the direction of the 
current and kept at such height that the paddles of the lower portion of the 
chain are immersed 


icularly in the water, whilst the remainder of 
them are out of this '.—Not proceeded with. 


3600. F. Hout, Gorton, ** Steam engines.""—Dated 26th November, 1868. 

The ob is to reduce the friction in the working surfaces of steam 
and to ent the escape of steam 
by means of an | improved metallic packing. The lubri- 
cator consists of a vessel provided above and below with a valve seating. The 
ue of the upper valve is screwed into the spindle of the lower valve, and 

upper and lower valves, and are held up against their seatings by the 
spring which abuts against the fixed washer and the loose washer placed be- 
low the — of the hand wheel fixed to the spindle. The upper valve is 
to pour the lubricant into the vessel by screwing the upper into the 
, and it is closed by turning the spindle in the contrary direction. 
cylinder or other part requires to be lubricated the Jower valve is 
by turning the upper spindle to allow a portion of the lubricant to flow 
out of the vessel through the elbow ripe. ¢ a upper portion of which serves 
as a guide for the square lower part of thi dle, which is made with dia- 
gona] perforations to convey the lubricant. to the pipe. The quantity of 
lubricant allowed to escape is governed by the diameter of the shoulder on 
the spindle passing through the opening above the seating. 
3603. x3 Lincocx, Birmingham, ‘‘ Ratchet bracs."—Dated 26th November, 


This consists in the employment of a sliding pawl acted upon by a helical 
spring enclosed in a s box for actuating the ratchet wheel of a ratchet 
brace orlever. The sliding pawl, spring, and“spring box (which latter may 
a with a screwed cap or cover for the facility of removing the pawl 

springs) are all contained in the head of the actuating lever of the brace 
and access to the ratchet wheel can be obtained by removing the hoop or bush 
which serves to keep the ratchet wheel inits place. This hoop is held in its 
by two or more screws, on removing which all the parts can be readily 

taken out. 





This consists, First, in casing around and within the neck of a glass reser- 
voir a metallic ‘collar for the of connecting the reservoir to the sup- 
porting stem ; Secondly, in combining with the collar a threaded bushing or 
tube of harder metal for the reception of the stem; Thirdly, in employing 
within the hollow stem of a lubricator a regulating rod, provided at its upper 


end with an enlargement or on" for the purpose of supporting the rod | 


out of contact with the journal; and, Fourthly, in the use, in place of the re- 


rod, of a hollow tube open at the bottom and closed at the top, and | 
having a hole drilled in its side near its upper end, so as to communicate with 


the reservoir, the tube being screwed into the hollow stem, as shown, for the 


= of facilitating the regulation of the flow of oil to the journal or | 
F | 3620. J. H. Daves and J. F. Marcnove, Wood-street, “ Looms.” —Dated 27th 





Class 2.-TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

een Scarborough, ‘‘ Sleeping berths.”— Dated 23rd November, 


This consists in supplying sleeping accommodation or berths in railway 
passenger » formed by fitting and arranging one, two, three, or other 
number of sliding or folding horizontal boards or frames of any desired 
width, by preference stuffed on their upper sides, and placed over the usual 
seats at any suitable desired heights or distances apart found most useful. 
3589. W. E. Gepox, Strand, “ Tug-boat.”"—A communication.—Dated 25th 

November, 1868. 

An endless chain or iron wire cable thrown into the watercourse along the 
whole line to be worked, and fixed only at the up-stream end, serves as 
fulcrum to the travelling tug, resisting the traction of thi< latter by its weight 
alone. Thus the most powerful tugs may be attached to it at a distance from 
each other of less than 1094 yards (one kilometre), and mount the stream 
without those up stream being in any way hindered by the traction or pulling 
of those below at the bands. Movable guides keep the fulcrum in the centre 
of the breadth of the stream.— Not proceeded with. 

3605. G. E. Sopname — G. A. Huppart, Bron y Garth, Carnarvon, 
bed — Dated 26th November, 1868. 

The abutting ends of the rails, whether they be double-headed or formed 
with a flat base, the inventors - to clip between two plates, suitably 
shaped to embrace the web and the foot or lower head of the rail, and, by 

ference, to extend vertically a sufficient distance below the rail to admit 
of being pierced to receive clamping bolts. The plates they secure like 
ordinary fish-plates to the rails by passing bolts through them and through 
the webs of the rails, and by the additional bolts below the base of the rails 
the coupled ends are held as in a vice. The vertical continuation of the 
plates below the rails are made of a sufficient depth to act as an under girder 
or plate to stiffen the joint.— Not proceeded with. 
3609. W. R. Lake, Chancery-lane, ‘‘ Paddle-wheels.”"—A communication. _ 

Dated 26th November, 1868. 

This consists in pivoting the blades of paddle-wheels in the centre of their 
width, so that they can freely turn, to accommodate themselves to such a 
position as will offer the least resistance to their entrance into the water, and 
as soon as submerged assume and maintain the perpendicular position until 
the wheel in its revolution raises the upper edge out of the water. The blade 
will then directly assume the best possible position to pass up out of the water 
with the least resistance, viz , an incline, so that it raises no water, and con- 
there is no loss of power. One method of carrying this invention 





Thien relates to that class of hammers in which a cushion of fined atmo- 
spheric air interposes wpe the lifting and striking 
itself, so that concussion on the actuating mechanism 
of a revolving crank and connected to a piston-rod. 
piston of the rod is in an aircylinder formed in the hammer itself. The piston- 
Tod passes through a stuffing-box, and hence the confined air in the cylinder 
above the piston forms a cushion for lifting the hammer, and the air below the 
piston forms a cushion in striking the blow. 

3574. H. E. Newton, Chancery-lane, ‘‘ Multipi; motion.” —Dated 24th 
November, 1868. iad 


The shaft is supported on the standards, and carries the bevel wheel or disc 
which is keyed ~~. The standard has a slot t receive the pinion to con- 
One of the wheels is cogged on both sides, and revolves 


pinion which gears into this wheel and also into a similar wheel which also 
drives two similar wheels. All these wheels are provided with slotted lugs to 
receive pinions for transmitting motion from one to the other. The two wheels 
last mentioned are allowed to revolve on the shaft. 

3580. W. Wixip, Oldham, “ Driving shafts.""—Dated 25th November, 1868. 

The invention is designed for the purpose of —s and regulating the 
speed, motion, or velocity of revolving shafts, spind] er y by 
an adaptation thereto of a compensating movement, by ‘which the time ‘and 
speed of connected parts is provided for in such a manner that the resultant 
motion is entirely freed from “ back lash.”—Not proceeded with. 


3592. E. T. Van Sm Cenee, Paris, “‘ Steam boilers.”—Dated 25th 


November, | 

The boiler is aes cylindrical of plates of metal with a dome-shaped 
or steam chest, The fire-box is also cylindrical, with a dome- —— top, 
the bottom of the boiler and fire-box rest upon and are affixed to an annular 
flat plate of metal, with water space between the two ; a series of tubes extend 
from the top of the fire-box to the of the boiler, to which parts the tubes 
are fixed water-tight by their ends. e inventor surrounds the boiler with 
a jacket of metal for a portable or isomnetive boiler, and with brickwork 
for a stationary or fixed boiler, the space between the boiler and jacket being 
for the of the the heat, gases, and smoke from the furnace , and on a 
level with the bottom of the boiler and fire-box, and in a line with the top of 
the boiler he forms two short horizontal flues leading from the flue that 
outarien) fe — + one $0 Ea ok short flues = — an upright 

jue form: ec e passage of smoke and uncon- 
cunedl gases from pay hat fire, and this upright flue he surrounds as high 
as is necessary with a reservoir to contain water to supply the boiler. 


pe D. Spartauxi, Liverpool, “‘ Heating boilers.”"—Dated 25th November, 


l 
This relates me te ee and efficient application of liquid hydro- 
carbon as a fuel for heating steam , whether , stationary, or 
I ti i tion to boilers as as at present con- 

structed, the inventor applies to the fire chambers or ae ae 
auxiliary, or su th one or —= longitud! fire-flues 
through it, and the fire-flues (in which it is 

ited) to heat the same in he liquid fuel is forced 
the form of spray—into the fire-flues by high-pressure steam ye ny 
in rear of the mouth ed end; air 

fire-flue to fan the the ignited 








g 


increase its intensity if required. 








into effect is to have the convex side of the blade, or that part that is below 
the axial line, forward, so that the convex curvature will be in advance of 
the terminus of the curve at the lower edge of the blade, and the upper wing 
of the blade will have the concave side forward, and the result will be that 
when completely submerged the blade will assume the perpendicular position, 
and keep such position as long as it is so submerged. 





Class 3.—FABRICS. 

Including Machinery and Mechanical 

Je mg J Manufacturing, Dyeing, 

3548. J. Bowpen, and M., N., and B. R. Mirus, Manchester, 
—Dated 23rd November, 1868. 


ions connected with 
inting, and Dressing 


“ Carding 


The inventors pose to introduce a roller covered with card teeth between 
the main cylinder and the doffer cylinder, to prevent the accumulation of 
fibres between the doffer and main cylinder, and thus to prevent the clouding 
or uneven thickness in the web, which is the chief cause of the web dropping 
or breaking between the doffer cylinder and the delivery rollers or calender 
rollers. They also propose to apply certain mechanical arrangements for 
sto) the feed rollers and doffer when the web breaks between the doffer 
cylinder and the draft rollers or calenders.—Not proceeded with. 


3560. W. E. Newron, eee, “ Felted fabrics." —A communication,— 
November, | 


This invention chiefly relates to an improved method of laying the fibre for 
— felts, waddings, and other similar goods, so that they may be crossed 
in ajl directi for the purpose of causing them to adhere 
vo firmly together, and thereby produce fabrics of durable quality. The 
fibres are into the bat by causing one sheet to be laid transversely 
back and forth on another sheet; or on the fabric being built up is moved 
back and forth in the direction of its length past the place of receiving on its 
surface the first-mentioned sheet. 
3579. R. Lakin and W. H. Raopes, Manchester, ‘‘ Spinning and doubling.” 
25th November, 1868. 

This consists, —_ in  ompe J the under-faller lever and brake lever 
used for regulating the winding on by means of a spring instead of a chain ; 
Secondly, in attaching the tension on the headstock used for tightening 
the rim band to one end of a lever, and applying a spring at the other end of 
the lever to exert a force on the band, in order to produce the degree of 
tension necessary to ensure more regular turning of the spindles; Thirdly, in 
hinging to the faller leg an elbow lever mounted on the stud, the lower end of 
which is connected with the faller leg. The object of the Fourth improve- 
ment is to prevent the break. which occur when the mule fails 
to make the change required to put the clutch-box in connection with the 
back or drawing-out shaft out of gear. To accomplish this the studs of one 
or more of the wheels which are used for drawing out the carriage are 
attached to the lever instead of to the frame side, as now customary. 
$585. S. Brook and C. Tuompson, Halifax, ‘‘ Looms.” — Dated 25th 

November, 1868. 











St, 5- Bonen Se, EB,“ Beaten. of test and eastine, pane m 
Dated 25th November, 1868. 





of by means of a lever hinged to the 
loom end, and e ing over or under the crank shaft, and also under the 
lathe or going part of the loom. A bracket with a friction roller is fixed on 
the stop-rod, the roller of which is over the lever, and a cam is fixed 
on the Woyty pm shaft rotates, acts the lever, and, 
through it, on the stop-rod, and consequently on the swell in like manner. 
3602 A. M. Crank, “ Sizing threads.”—A communication — 

-Dated %th Ni 

This consists in a formed by the combination or mixture of the 


preparation 

lowing in about oe following proportions: —Gelatine 13 Ib., 
dextrine 8} 1b., sulphate of zinc 1 Ib., glycerine 110 Ib., chloride of calcium 
l¢oz., spermaceti 11 Ib., phenic acid ijoz., caustic soda 3oz., syrup of fecula 
11 Ib., stearine 4; Ib., starch 12 Ib. 


> Buscu, Schwelm, *‘ Making laces and braids.— Dated 26th November, 
This consists in an improved arrangement of the carriers for enabling the 


machines to occupy much less space than those at tin use. Instead of 
placing all the carriers in one concentric circle, as hitherto, the inventor divides 


the number into two inequal numbers. In the larger of these numbers two 
of the carriers are drivers, their pinions being geared into a driving toothed 
wheel. The pinions of.the drivers gear into the 


= ene of two other carriers, 
~ the A agt = -ge of the latter into two others, so on, continuing in a con- 
le. The remaining number of carriers are placed in pairs ina 
pend circle around the inner series, and the pinions Boosh pair gear into 
the pinions of two of the inner carriers. The two driver carriers revolve in the 
same direction, and al] the other carriers revolve in opposite directions to each 
other as in the old machines. 
3617. J. PETRIE, jun., “* Washing wool.” — Dated 21th November, 1868. 

This consists in effecting the object by giving motion to washers through 
cams or wheels and connecting rods driven from the centre of motion, on which 
the teeth revolve bodily or within the frame which carries them. Secondly, 
in mounting the rake upon a frame to which a reciprocating motion is 
imparted, but the said rake is capable of turning upon an independent centre. 
The material having been lifted from the trough, a series of — oor causes the 
said independent turning of the rake upon its centre, whereby the material is 
delivered at the further end of the travelling surface.—Not proceeded with 
3611. J. H. Moretanp, Belfast, and J. Coxtone, Blackburn, “ Pacumatic 

looms.” — Dated 26th November, 1568. 

This relates, First, to an improved mode of constructing the shuttle boxes 
of pneumatic looms, the object being to render them more perfectly air-tight, 
while they offer less friction to the shuttle on its entrance and exit than here- 
tofore. To this end the inventors line the shuttle boxes with corkwood of 
about one-quarter of an inch in thickness, and extend the lining for about 
two-thirds the length of the shuttle. The boxes may be formed outwardly of 
wood or iron, and f to a stay in the usual manner. If the boxes be of 
wood, they fit wrought iron straps on, having set screws on the front and top 
sides for contracting the diameter of the box, to compensate for the diminu- 
tion of size of the shuttle by friction in working. The invention relates, 
Secondly, to a novel mode of obtaining the pick in pneumatic looms. This 
object is attained by fitting on each end of the crank shaft an additional crank 








This reiates to means of acting upon the swell in looms for weaving, so as | 
the shuttle at any time except immediately after the shuttle 
has got into the box box, and which is relieved again before the shuttle is picked 





or eccentric of about the same throw as the crank used for working the slay, 


} and fitting on the back of the slay, at or near the ends thereof, two light 


metallic cylinders, which communicate with the shuttle boxes, and in which 

work pistons connected respectively to the cranks or eccentrics on the crank 

shaftends. These pistons and cylinders act like air-pumps, and thus impart 

the required reciprocating motion to the shuttle. 

3618. T. on E A. L. Dicxins and H. Herwoop, Middleton, “ Washing and 
silk.”’—Dated 27th November, 186s. 

This consists in placing hanks of yarn upon a framework or rollers sub- 
merged in a vat and raised upward and lowered, or otherwise moved therein; 
and they also impart rotary motion to the said rollers while they,are alternately 
lifted out of and plunged into the fluid, or moved to and fro therein. 


November, 1868. 

This relates to an improved mode of manufacturing hair cloth and other 
similar fabrics, and also to improvements in looms used therefor. The shuttle 
is fed or supplied with the hairs forming the weft alternately at either side of 
the warp, by which means the texture of the cloth produced is rendered much 
more uniform than hitherto, and is otherwise improved. The hairs are 
much less liable to break in weaving, and the manufacture is also greatly 
accelerated. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, de. 
3544. C. J. Foster, Maldon, “ Agricultural machines."—Dated 2ist Novem- 
ber, 1868. 

The inventor forms around the inner periphery or run of the motor wheel 
a continuous series of zig-zag slots, grooves, or projections, or they may be 
semicircular or curvilinear. The traverse motion desired to be produced, 
such as, for example, in a reaper or mower, is effected by means of a pin, pro- 
jection stud, or lever attached to the longitudinal knife bar, entering the con- 
tinuous groove or bearing on the projections or ridges, when it follows that 
the revolution of the motor wheel will draw the bar to and fro, thus accom- 
plishing the requisite reciprocating action for the cutters. The arrangement 
for obtaining the adhesion of the wheels is effected by means of a starred or 
long-toothed point-wheel, the teeth of which pass through the rim of the 
road wheel, apertures being cut in the rim free from the slots, grooves, or pro- 
jections ; this starred wheel has its bearings in a slotted guide in connection 
with the axis of the motor wheel, and strengthened by the frame to which it 
is attached.— Not ith. 

3559. A.V. Newton, Chancery-lane, ‘‘ Dressing milist 
— Dated 23rd November, 1868. 

Instead of employing the ordinary arrangement of furrows, they are each 
made to lead from the eye, whereby the feed is facilitated. The sides of the 
furrows are parallel for the greater portion of their length, and they are 
formed by a combination of straight and curved lines. —Not proceeded with, 
3562. T. Smrra and J. N. N. Bazaucerre, Langham Hotel, W., “ Deodoris- 

ing.”—Dated 23rd November, 1868 

The sewage or other fluid is introduced into the settling tank through 
openings in the wall of the tank at different heights, so as to obviate the 
disturbance caused in the process of precipitating the solid matter by the 
falling of the sewage stream from the upper surface of the tank wall ; also 
communicating a slow horizontal rotary movement to the fluid at the level of 
its entry into the tank. A horizontal rotary motion may also be given by an 
open circular duct or ducts constructed in the interior walls of the tank, 
delivering the sewage or other fluid at the level in the tank, and communi- 
cating a slow horizontal motion to the fluid at or near its surface. The form 
of the bottom of the tanks may be varied to suit the shape of the tank, 
whether square, round, oval, or otherwise; the bottom of the tank being low 
on one side, or on both sides, with a ridge in the centre, or rising from all the 
sides to the centre in a conical or pyramidica] form, or sinking from the 
sides to the centre in a conical or pyramidical form, for the purpose of col- 
lecting the deposit or residuum from the sewage, or one or both sides, or at 
the four corners, or at the centre of the tanks. The deposit at the bottom 
of the tanks is drawn off by aged pm or pipes fitted with valves or traps, 
or similar apparatus for opening and closing the pipes. They draw off the 
sewage deposit from the bottom of the tanks into the drying bed or other 
receptacle provided for receiving it. Chain buckets or elevators are used 
when necessary to raise the fluid sewage deposit into the drying beds. In 
cases where the hydraulic pressure in the tanks does not raise the fluid deposit 
to a sufficient elevation, filters are employed having beds, on to which the 
liquid is admitted, and over them are layers of gravel, sand, and charcoal, up 
through which the liquid forces its way, and so is filtered. Or peat may be 
used as the filtering material. 


3566. T. Cunpin, Reading, * 
1868. 


"4 





‘ Reaping and mowing.”—Daied 24th November, 


The beam is composed of two plates of steel fixed at a given distance apart, 
thereby forming atrussed beam, giving greater rigidity with a given quantity 


of material.—Not 
3572. W. Dinwoopie, Lanrich Castle, N.B — Dated 24th November, 
1868. 


«* Fences.” 

Along the upper part of the fence a stiff bar, rod, or tube is fitted into the 
upright posts or perpendiculars. This bar is kept in a state of compression 
by means of strained wires in the lower part of the fence; thus the fence is 
rendered stiff by means of the forces of compression and tension opposing 
each other, and the necessity of employing stays, as in iron fences at present 
in use, is obviated, whilst the construction of a stronger fence is obtained. 
3610. W. R. Laks, Chancery-tame, “* Harvesting hines."—A © 

tion, —Dated om November, 1868 
These d with a toothed wheel, disc, or head, sup- 
ported by its hub ‘o astem or post, which is continuously revolved when 
the machine is in motion by a pinion fixed on the shaft, which is turned or 
driven from the main carrying and driving-wheel by o: through the toothed 
wheel, which meshes with a pinion on the end of another shaft, and thus 
drives it. The opposite end of this last shaft has a bevel wheel upon it which 
works in a bevel wheel on the shaft, which is thus driven, and in turn drives 
the wheel, disc, or head. In bearings upon the wheel, but remote from its 
centre, are hung crossed axles, which are bent at their line of crossing, so 
that they may each other and still revolve, though hung in the same 
plane. Upon these cross shafts are journals set at right angles to each other, 
or nearly so, and i also remote from the centre of the wheel; and upon these 
journals the hubs of the rake or reel arms are placed, and they revolve with 
them, and at the same time they can roll upon them, to make them act as 
rakes or beaters at the will of the operator who rides on the machine. Upon 
each of the hubs there are three studs or projections. There is also a slot in 
each hub, through which a pin passess into its journal, and which pin and 
slot define the extent of the rolling motion of the rakes or beaters, whilst the 
ings studs, or projections either aid in turning the rakes or beaters or pre- 
their turning, as the case may be, 
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te C, Bamusrr, Thirsk, ‘‘ Reaping and mowing.” —Dated 27th November, 
1868. 


The First part of the invention consists in the use of a sliding segment of a 
cam applied to that class of reaper with self-delivery at the back of the 
machine, and which deliver a sheaf for each revolution of the reel, the object 
of the improved or sliding cam being to make it deliver two sheaves for each 
revolution of the recl. The segment of acam is fitted loosely on the reel 
shaft, and can be placed in working position or withdrawn by a lever similar 
to a clutch lever. The Second of the invention consists in placing a 
small whee! on the outside shoe, in advance of the knife, which, in cr iz 
furrows, prevents the fingers running into the ground; and the Third part of 
the invention consists in the better lubrication of the bearing where the knife 
is d to the ting rod. That part of the connecting-rod is made 
hollow, thereby causing it to act as an oil cup, and thus lubricating that bear- 
ing in a much better manner. 


Class 5.—BUILDING. . 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3582. T. Crate, Lincoln’s-inn, ‘‘ Hanging windows, d&c.’—Dated 25th Novem- 
ber, 1868. 

The improvements consist in cutting a groove in one or both sides of either 
the sash or frame of the window or other fittings to any required depth or 
width, and inserting therein one or more loose or detached rollers or wheels 
of india-rubber or other suitable elastic sul or compound of any required 
dimensions, which rollers when the window sash is in its place in the frame are 
toa certain extent compressed, thereby creating sufficient friction to maintain 
the sash in any position to which it may be adjusted, while at the same time 
the rollers are free to roll in either direction to allow the sash to be easily re- 
moved. In raising or lowering the sashes the rollers or wheels revolve and 
travel within the groove for a distance proportioned to that traversed by 
the sash and regain their origina) position when the sash is shut either up or 
down as the case may be. To facilitate the raising of the windows when they 
are of any considerable weight it is intended to affix cords working in 
pulleys inserted in the top of the frames, one for each sash, similar to the 
cords of Venetian blinds. These rollers can be adapted to the windows of 
railway carriages or any other structure. 

3607. E. T. Hucues, Chancery-lane, ‘‘ Dressing stone.’—A communication.— 
Dated 26th November, 1868. 

This consists in placing the stone or other substance on a movable platform 
or turntable, and causing a suitable tool to revolve against the edge or sur- 
face required to be dressed. 

3612. A. Harais, Thame, “ Warming buildings.”— Dated 26th November, 
1868. 











This apparatus consists of a fire-box with an ash pit. From the top of the 
fire-box a quantity of round, square, or any other shaped pipes, varying in 
number from three and upwards, terminating in a smoke-box, whence they 
proceed into achimney. The external cold air is introduced by.a pipe or air 
passage leading into the ash pit to the fire, up through the smoke pipes into 
the smoke-box and up the chimney, and can be stopped off by a valve at 
pleasure. The air is conducted from the most extended and coldest part of a 
building through pipes or air passages, regulated by ventilators or gratings, 
into an air chamber formed in the lowest portion, passing through openings 
into a space forming the exterior of the fire-box, circulating round the same 
and between the pipes; it then passes out at the top or sides of the apparatus, 
through apertures or gratings, into the building, causing a continual circula- 
tion of hot air throughout the building. Cold air is likewise supplied at the 
bottom of outer casing, through the pipe, for ventilation, and is stopped off 
by a value at pleasure. At the top of the smoke-box is a vessel in which 
water is placed, by the evaporation of which the hot air is moistened before 
passing out through gratings. 


Class 6.—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 

plements of War or for Coast Defence, Gun Carriages, dc. 
3601. P. Panton, Craven-hill, ‘‘ Fire-arms.”—Dated-28th November, 1868. 

The object is to effect the ignition of the charge by friction instead of by 

percussion. The inventor prepares cartridges with nipples charged with 
matter which is readily ignited by friction, such as the mixtures ordinarily 
employed for lucifer matches. In the lock of the arm, to which the inven- 
tion is applied, instead of the hammer ordinarily employed for striking a 
percussion, cap, a sliding piece is used, which can be pulled back by hand, and 
which is uwged forward by a spring. This sliding piece has notches, into 
which a detent connected with the trigger engages, so as to hold it back until 
the detent is released by pulling the trigger, in which case the spring causes 
it to slide forward.—Not proceeded with, 
8608. H. Poxttacx, Hamburgh, ‘‘ Breech-loaders.”— Dated 26th November, 

1868, 


This consists in securing to the stock of the gun by a screw a metal pipe 
having at the top an indented opening, and at the fore end an internal screw, 
to which the barrel is screwed, either with or without a seating. In this 
pipe is placed a metal cylinder open at the back, but having outside the hole 
a projecting cam to be used as a presser, and at the other end. the cylinder 
carries the locker, which consists of a flat head in contact with an india- 
rubber washer, between which and the end of the cylinder there is a layer of 
leather. The head is formed on a screwed pin having a hole in the centre 
for the needle to pass through, and the pin is fixed to the cylinder from the 
inside by means of a screw nut, there being a long key adapted for the pur- 
pose, and the inside of the cylinder is cleaned by a chamber cleaner when 
required. 


Class '7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 


3547. J. MANGNALL, Glasgow, “ Chairs, &c.”—Dated 23rd November, 1868. 

In the improved chair the oscillating part is restricted to the seat and back 
with the arms, if any, which rest on a frame comprising the legs, constructed 
like those of an ordinary non-rocking chair. The top sides of the leg frame 
and the undersides of the seat frame are curved, so that the latter will oscil- 
late or rock on the former, or one may be straight and the other curved. The 
parts are connected by diagonal links made in any convenient way to admit 
of the slight variation in their length which the oscillating motion necessi- 
tates.—Not proceeded with. 

3549. W. La Tenotiere, Bartholomew-road, “ Locks." —Dated 23rd November, 
868. 


The object of this invention is the production of a lock which when locked 
from the one side cannot possibly be opened from the the opposite side either 
by a similar key or any kind of pick lock. The essential characteristic of 
improved lock is the use of a double bolt, one bolt sliding on or over the 
other both moving in the same direction when set in motion, but each actu- 
ated by the key and shot independently of the other from opposite sides of the 
lock, and each carrying a metal plate, termed by the inventor a’shield, which 
lies close against the inner face of each lock plate and is brought over or re- 
moved from the key-hole accordingly as the bolt carrying itis shoti forward 
or thrown back. The key used for a lock of the inventor’s improved con- 
struction is so made as to act on the bolt upon the opposite side of the ward 
or guide-plate to that by which it has been inserted, and the stem of the key 
does not extend beyond the end bit, so that it cannot enter the opposite key- 
hole, 

3557. J. Srurnock, Glasgow, “Caps for bottles.”—Dated 23rd November, 
68, 


1868. 

This relates to an improved cap to be applied to bottles or other vessels for 
the purpose of sprinkling in small quantities or pouring out the liquids or 
fluids contained therein. The lower part of the cap is formed either of thin 
flexible metal or of stiff metal, ivory, bone, wood, or other materials, and 
lined with cork, india-rubber, felt, or other elastic material, so as to fit tight 
over the neck of the bottle or other vessel. On the upper part of the cap 
a secondary removable cap or cover without openings is screwed or otherwise 
fitted. —Not proceeded with, 

3558. C. Mowracv, Cannon-street, 
November, 1868. 

This consists in constructing the case, body, or frame of the pianoforte or 
other musical instrument of a foundation of wood or other ordinary rigid 
material, which, instead of being, as heretofore, veneered, is coated, covered, 
or faced with sheets, strips, or thin pseces of india-rubber, or of a compound 
whereof india-rubber constitutes the main or principal ingredient. The 
material is moulded into form or reduced by rolling pressure or otherwise into 
thin sheets, which are cut or brought to the required shape. These are then 
cemented or attached to the wood or other foundation or material of the body, 
case, or main framing of the instrument.— Not proceeded with, 

3563. W. H. Dreaper, Liverpool, “P:anoforte hammers.”—Dated 23rd 
November, 1868. 

This consists in the use or application of india-rubber, by preference vulca- 
nised india-rubber, in the covering of pianoforte hammers. 

3564, J. E. Patiures, Grantham, ‘‘ Sewing machines.""—Dated 23rd November, 
1868. 


‘* Musical instruments.”"—Dated 23rd 


Two shafts or axes are employed, one above and one below the cloth plate 
of the machine, and give motion thereto by means of toothed pinions fixed 
on the ends of shafts or axes driven by an internal teothed ring or wheel, as 
is now common with some descriptions of sewing machines, but india-rubber, 
gutta-percha, or compounds thereof are employed im the construction of the 

earing in the following manner :—For the toothed pinions the inventor 
§ ‘foundation wheel in metal, with a ring or suitable pro- 


rst casts a boss or fi 
ae thereon; he then places such boss or foundation wheel in a mould 


aving suitable cavities formed for the teeth, and he fills the space in 
the mould not already occupied by the boss or foundation wheel with india- 
rubber, gutta-percha, or compounds thereof, and which he submitste the 








action of heat to cure and cause the compound to adhere firmly to the boss. 

For the internal toothed wheel or mae first casts a plain ring of metal, and 

then applies‘or forms the teeth therein in a somewhat similar manner to that | 

described.—Not proceeded with. 

3577. B. Hunt, Lincoln’s-inn, ‘‘ Watches.".—A communication —Dated 25th 
November, 1868. 

This relates to a system of winding-up mechanism applicable to watches 
of all kinds, and by the aid of which the winding-up is performed in far less 
time and more easily than with any other system hitherto proposed or | 
employed. The winder is formed the back of the case itself, which is 
made movable, and acts on the ratchet of the barrel, which in this case is 
brought to the centre of the watch.—Not with. 

3578. J. Panny, Manchester, ‘Springs for mattresses, &c:"—Dated 25th 
November, 1868. : 
This consists chiefly in protecting the top of the s 


by means of a top 
or cap of wood, me 


or other le substance, which top or cap is made 
P y ofa h form, but it may be made oval, octagonal, or of 
other convenient shape. 
3586. D. S. Merry, Hackney, ‘ Arm protectors.”’—Dated 25th November, 1868, 
The inventor forms a covering for the arm of leather or other suitable 
waterproof or fireproof material, or combination of materials, to fit closely 
round the wrist by means of an elastic gusset, or by buttons, hooks, buckles, 
or other suitable means applied at that part. These protectors may extend 
from the elbow to the wrist, or they may be made long enough to protect the 
arm from the shoulder downwards to the wrist, in which case, when made of 
rigid or comparatively rigid material, it will be made in two parts, connected 
together at the elbow by means of a suitable elastic or flexible tube or con- 
nection. — Not proceeded with. 


7, 5. Pane. jun., Birmingham, “ Bird cages.”"—Dated 25th November, 


This consists, First, in making the basis or bottoms of bird and other 
cages of papier mache. These bottoms are made by preference of a disc of a 
larger diameter than the cage. This disc has a raised concentric ring or rim 
of somewhat less diameter than the body of the cage. The body of the cage 
is dropped around and secured to the ring or rim in the following manner :— 
On one side of the ring or rim, and at a short distance apart, one or two small 
metallic tongues are fixed, and opposite the said tongues is a spring catch 
fastening. In attaching the body of the cage to the bottom, one 
side of the metal band at the bottom of the body is inserted under the said 
tongues, and the opposite side of the said band fs passed into the spring catch 
fastening. In this way the body of the cage is secured around the rim of the 
bottom. In order to liberate the body from the bottom the movable part of 
the spring catch fastening is pulled by the thumb and finger, when the body 
becomes detached from the bottom. The method of fastening described may 
be applied to cages having bottoms of metal or other hard material, the 
— having the raised rim or ring described with reference to papier mache 

ottoms. 
3590. W. E. Gener, Strand, “ Sewing hi: 
25th November, 1868. 

In making embroidery work on a sewing or embroidery machine the great 
difficulty occurs that in making curves, circles, or other intricate design the 
entire cloth has to be turned constantly in conformity with the design to be 
made, and for this reason that description of embroidery work is not only 
difficult to execute, but can be executed with a very moderate degree of speed 
only. Toavoid this difficulty the inventor has combined the several working 
parts of an embroidery machine in such a manner thata universal feed motion 
causes the cloth to move in any desired direction, and that the hooks or needles 
which make the stitch move in combination with the said feed motion, so as 
not to change their relative positions to each other; thus, embroidery work of 
the most intricate design can be made without turning the cloth. 

3591. H. Smitu, Westbourne-terrace-road, “ Playing games.”—Dated 25th 
November, 1868. 

A block ofa polygonal formfis employed, and it is padded round the edges 
with vulcanised india-rubber or other elastic material. This block is adapted 
to stand in the centre of a circular or other table, and it may support a lamp 
to throw on to the table the uniform light which the game requires. The 
surface of the table is covered with a woollen cloth having a circle marked 
upon it which may conveniently be from 3ft. to 4ft. in diameter, and this circle 
is divided up into as many equal segments as there are sides to the block.— 
Not proceeded with, 

3595. H. MiLsTep, City-road, “ Buckles.” —Dated 25th November, 1868. 

This buckle consists of two parts combined, that is to say, the sides or lateral 
arms of the frame of the buckle instead of being as is usual—each a solid or 
continuous piece—are spring arms or sides, that is to say, each such side con- 
sists of a rod, bar, or arm, entering a hollow or tubular rod, bar, or arm, and 
used in combination with a spring, The tubular arms are capable of sliding 
on or over the inner arms, or the inner arms of sliding in the tubular arms.— 
Not proceeded with, 

3597. D. Vocu, Basinghall-street, ‘‘ Fastening scarves."—A communication.— 
Dated 25th November, 1868. 

The inventor uses an appliance consisting of two bars or plates. One of 
these bars or plates, which he calls the working plate, is suspended, or jointed 
to, or mounted in the other. This bar or plate has projecting parts at the ends 
of its upper edge oneach side, which projections engage and work in bearings, 
formed by or in bentup or projecting parts formed at the corresponding part of 
the other plate or bar.—Not proceeded with. 

3598, E. ELtenpaan, Manchester, “ Needles.”"—A communication.—Dated 25th 
November, 1868. 





"mA ¢ icatton.— Dated 





, 

This consists of a metallic tip containing passages at right angles to one 
another, into one of which the needie to be threaded is inserted with its eye 
downwards, and through the other~which is enlarged at its mouth to allow 
it to enter easily—the thread is pushed in the same way as threading a needle, 
the only difference being that instead of having to pass the thread through a 
minute hole, it is pushed into a funnel-shaped e, and such is the 
peculiar action of the hole so formed that the thread causes the needle to 
assume the proper position, to allow the thread to pass through its eye and 
out at the other extremity of the hole. This done, the needle is pulled out, 
and the thread follows it through the same hole, when the needle will be 
found to be threaded and ready for use.—Not proceeded with. 

3604, H. SwirtEnBANK, Lawrence-lane, ‘‘ Manufacture of hats.” —A communi- 
cation,—Dated 26th November, 1863. 

The inventor makes the potence receive in addition to a half block, which 
is held stationary whilst in use, a whole block, which can be turned round 
whilst the hat is upon it so as toexpose every part of the hat in turn to the 
iron, or it may be the brush which is being used. In place of fixing the ree- 
tangular projection rigidly to the standard as heretofore, he arranges it to turn 
upon a joint, so that instead of projecting to the front, as it does when in use, 
and when the half block is upon it, it can be turned to the back out of the 
way, and he also mounts similarly on the same standard a stud or pin, which 
is turned to the front when the whole block is used so as to stand out horizon- 
tally from the front of the standard.— Not proceeded with. 

3614. J. 8S. Tempxieton, Glasgow, ‘ Carpets.”"—Dated 27th November, 1868. 

In Brussels and Wilton carpets as hitherto produced those portions of the 
differently coloured warps which are not brought to the upper surface by the 
Jacquard apparatus are confined in the body of the fabric between the wefts. 
By the present invention they are thrown entirely, or to any desired extent, to 
the underside of the fabric so as to form a comparatively soft coating on that 
side. 

3616. S. G. Wenn, Manchester, ‘‘ Tumblers, §c.""—Dated 27th November, 
1868. 

This relates, First, to the separation of those portions of articles of glass 
which have been attached to the blowing iron, and which separation is usually 
performed with scissors while the material is in a heated state. ‘To accom- 
plish this the inventor uses a diamond, fixed in a suitable frame, and causes 
the surface of the article to move against it through the medium of a revolv- 
ing table, or by a reversed operation he keeps the article stationary and causes 
the diamond to revolve. By another method he brings the surface of the 
article into contact with a wire heated by electricity; the required part having 
been severed, he glazes the edge by causing a stream of heat to impinge upon- 
it by means of a furnace or a blow-pipe. 





Class 8,—CHEMICAL, 


Including Special Chemical and Pharmaceutical Prepa 
and Lightiny Materials, Preparation and Peservation of Food, 
Brewing, Tanning, Bleaching, Dyeing,\Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, £c. 
3561. J. R. Swann, Edinburgh, “‘ Burning lime.”—Dated 28rd November, 
1 


868. 

The inventor provides pipes or channels surrounding the kilns or in close 
proximity to its sides, and he forces through such pipes or channels a current 
of air by means of a fan or otherwise. This air he leads into the kiln near the 
bottom, so that the fuel in the kiln is supplied with heated air, the cold ex- 
ternal air being excluded.—Not proceeded with. 

3565. C. D. ApEn, Chancery-lane, London, “ Castjiron.”—Dated 23rd Novem- 
ber, 1868. 

This process consists in mixing together cast iron and an oxide or oxides 
in sach manner and in such pen So as to uce a solid (as distinguished 
from a fluid) mass, one of them in a solid condition, and the other of 
them in a fluid state, by reason of heat aj to it previously to such 
mixing. The inventor uses cast iron, either taken from the blast far- 
nace or remelted, and for the oxidising agent, ore or pulverised may 
be most conveniently employed, h he does not desire to restrict him- 
self to the use of any cular oxide. The mixing may be effected in any 
suitable receptacle or mould, of such dimensions as will give to the resultant 
mass the desired shape and size. An ingot mould in two pieces, united and 

by 3, will answer purpose. In the bottom of the 
mould he first places a small quantity of iron so that the mixing may 
commence as soon as the mejted cast iron is He then pours into 








the mould a stream of liquid cast iron, and simultaneously therewith a stream 
of finely crushed iron ore, keeping the flow of each as steady as possible, 
and stirring them constantly with a tool (preferably made of wood), 8 as, to 
effect an intimate admixture. Care must be taken that there shall be fully 
enough ore for the operation. 





Class 9,—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


3556. W. A. Lyrruz, Hammersmith, *‘ Electro-telegraphic apparatus.”— 


Dated 23rd November, 1868. 
The inventor employs in the instrument known as the Morse t Or 
embossér two separate levers with an inking roller or embosser to each, one of 


the levers being of soft iron and the other of magnetised steel or iron, kept 
constantly by the proximity of a permanent magnet, and each lever 
having an end adjusted so as to be attracted by the electro-magnet under 


neath, as at present.— Wot with. 
Class 10.—MISCELLANEOUS. 


Including all patents not found wnder the preceding heads. 
3551. E. T. Huenes, Chancery-lane, London, “‘ Presses.""—A communication.—. 
Dated 23rd November, 1868. 

This consists in an annular wedge or annular wedges driven by power- 
applied thereto either directly or by means of suitable gearing. This simple 
or compound annular wedge is the instrument by or through which the power 
is applied to the dies of the machine. In the application of the said annular 
wedge to various forms of machinery, various forms and combinations of the 
wedges and various subordinate devices are employed. 

3553. C. CrasTreE and J. Stewu, Bingley, ‘‘ Paper tubes.”—Dated 23rd' 
1868 


The paper of which the tubes are to be formed is ina continuous length, 
and in width — to the length of the tubes to be produced, coiled or 
wound upon a reel or , from which it is conducted by guide pulleys to 
the surface of the cmdeatoomn which is supported by its axis, and revolves 
in a trough containing paste of the consistency desired. Brushes may be 
used, if desired, to aid the laying of the paste from a separate trough to the 
surface of the paper. The surplus paste is removed from the surface of the 
paper by means of a roller which acts as a doctor. 

3554. B. and B. T. Newnnam, ** Folding steps for carriages.” —Dated 23rd 
November, 1868, 

This consists in applying folding steps so that in drawing them out for use 
they may rise into a position higher than that which they occupied when slid 
out of position and out of use, in consequence of which the steps being 
brought into use may rise up and pass over a side wheel of a carriage or other 
outside carriage fitting, For this purpose the sides or connecting parts of the 
folding steps are formed with lugs or projections, which may have rollers to 
slide in slots or grooves formed for them, and applied to the underside or 
other suitable part of the carriage, one on each side of the steps, and which 
slots or grooves are for some distance at their inner ends continued in a 
horizontal] direction, whilst at their front or outer ends they are curved 
upwards to the side of the carriage, where they have recesses adapted 
to receive and retain the studs from the sides or connecting part of the steps, 
and aided by prolongations of these sides or connecting parts, acting against 
parts of the frame in which the steps slide, serve to hold the steps correctly 
in position for use when drawn out and unfolded. 

3567. J. H. Jounson, Lincoln’s-inn, “* Raising and lowering weights."—A com- 
munication. — Dated 24th November, 1868. : 

This relates, First, to certain improvements in the safety tackle for which 
letters patent were granted to Pierre Joseph Tamel, dated Srd April, 1865, 
No. 937. It is now pro to introduce into the oscillating pulley block 
described in the specification of that patent a hinged brake which is acted 
upon by the fixed cross-piece, and applies friction to the whole of the rope on 
the upper surface of the return pulley, in lieu of one part only of such _— 
being nipped directly between the cross-piece and the pulley itself, whereby 
the rope was liable to become injured. According to the Second part of this 
invention, the oscillating motion of the upper pulley block, as well as the 
special return pulley itself, are dispensed with, a ratchet-wheel and detent, 
hinged toa brake, being substituted therefor. The ratchet-whee]l is mounted 
upon the axis of the sheaves, and into the teeth of this ratchet-wheel engages 
the detent, which is hinged to the brake. 
ae W. Carrer, Masham, ‘‘ Communicating in trains.”—Dated 24th Novem- 

er, 1868. 

The inventor fixes a a tube or tubes to one or both sides of the carriages, 
externally ov internally. This tube is composed of gutta percha, india-rubber, 
or metal, with connections or branches from the same into each compartment, 
terminating with a suitable mouth-piece hermetically closed with a stopper. 
—Not proceeded with. 

3571. T. Pripeavux, Sheffield, “ Breakwaters.”—Dated 24th November, 1868. 

This consists of iron framing for a casing or cage, and is filled in with 
rubble, stone, or any other suitable material, the outside towards the sea being 
faced with concrete. The iron casing or cage is constructed with vertical 
iron rods about one foot apart, and drilled through horizontal bars at such dis- 
tance apart as may best suit each individual design. The front and back of the 
cage are 1 by i ing wire rods secured to the horizontal rods. 
Should stone not be available, burnt clay, or any other hard mineral substance, 
can be employed in the filling for the formation of this structure. 

3575. E. R. Wernerep, Shorncliffe, ‘‘ Signalling in trains.”"—Dated 24th 
November, 1868. 

The i ges the app in such manner that in each carriage, 
or in a carriage or carriages intermediate of the length of the train, power is 
stored up, either in a raised weight or spring, and this power is held available 
for giving the signal whenever required. The commections between the 
carriages are such that when the weight or spring is liberated in one carriage, 
it releases the weight or spring in the next carriage or carriages so furnished, 
and so on throughout the train. 

3576. B. Soromons, Albemarle-street, ‘‘ Meteorological indicators.” — Dated 
24th November, 1868. 

This consists, First, in constructing thermometers with a vernier scale, by 
which the position of the mercury or other fluid is able to be ascertained to 
the hundredth part of a degree Centigrade, instead of to a tenth only as here- 
tofore.— Not proceeded with. 

3581. G. Bomparpt, Radcliffe, *‘ Regulating supply of gas.”"—Dated 25th 
November, 1868. 

This consists in arrangements and apparatus which will open a valve or tap 
to turn on the full pressure and supply of gas when the driving power in a 
manufactory is set to work, and to shut the valve or tap or turn off the full 
pressure and supply of gas when the driving power ceases to work. The 
invention may be carried into effect by various arrangements, but that which 
is preferred is an ordinary ball governor given by or geared with some conve- 
nient shaft. The action of the governor when it rotates opens the valves, 
and when it ceases to rotate it closes the valves, which (if a lifting valve) is 
connected with the governor through an ordinary water or mercury sealed 
slide. The minimum supply of gas to allow of small lights before the 
driving power begins, and after it ceases may be allowed to pass through a 
small hole adjusted by a screw plug or through a sma!l tap. 

3583. P. Spencer, Newcastle-upon-Tyne, “ Preparing indigo blue.”—Dated 
25th Nowember, 1868, 

This consists in spreading the indigo upon sheets of paper, linen, calico, or 
other like material, instead of making it up into balls or thumbs as hereto- 
fore. In making use of the indigo pany) mere or made up, a slip of the 
sheet is cut off and put in the water.—Not proceeded with. 

3584. W. R. Lane, Chancery-lane, ‘‘ Manufacturing cigars.”—A communica- 
tion.— Dated z5th November, 1868. 

This consists in the general construction of the machine, and more parti- 
cularly in the application, form, and arrangement of a number of non-elastic 
rollers between which the cigar is formed, and in the use of a follower to 
prevent the cigar from being too long, of a header for forming a point, and of 
a cutter for cutting and trimming the thick end of the cigar. 


— F. Cuarman, Llandudno, ** Packing cases.”—Dated 25th November, 








The inventor makes a series of trays or shallow boxes open at top, which, 
when piled upon one another, form a package resembling an ordinary pack 
case. The bottom tray is provided with a vertical rod at either end fixed 
firmly outside the tray. The said rods are of a length equa] to the depth of 
the series of trays combined together, and the tops of the said rods are 
screwed and are provided with screw nuts. Each of the other trays is 
provided at each end with an eye or loop, through which eyes or loops, when 
the trays are piled upon one another, the rods fixed to the bottom tray pass.— 
Not proceeded with. 

8596. W. R. Laxs, Chancery-lane, “ Sad-irons.”—A communication.—Dated 
25th November, 1868. 

This consists, First, in the combination with a ible sad-iron, p 
with a suitable burner, of a reservoir for containing oi) or other hydrocarbon 
liquid, so connected to the sad-iron as to supply the burner with the necessary 
quantity of the oil or other hy: i ; also consists in the combina- 
tion with the reservoir and sad-iron of devices or mechanism for heating the 
i i products of the 
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3613, a Stevens, Islington, “‘ Sharpening knives.”—Dated 27th November, 


1868. 
This in the First in the forming, t, and mounting 
of call como not hollow cx. dailied avagh, 0 be ned by screws, 
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rivets, or otherwise. These solid cones are formed smooth, fluted, grooved, 
or h, and equal in shape, size, and circumference. The inventor fixes 
the solid cones on suitable thin, flat, top and bottom plates. He makes a 
hole countersunk in the centre of the bottom plate, into which he inserts a 
flat-headed pin-or ecrew. 








BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 

Amon the most interesting and beautiful processes of Birming- 
"ham industry must certainly be reckoned that of enamelling iron 
with, glass, by the patented method of Charles Henry Paris, of 
France, which was first introduced into this country, A.D. 1850, by 
Messrs. Selby and Johns, in conjunction with P. F. Griffiths and 
Co. The enamel is a hard siliceous glaze or covering, formed upon 
isurfaces of wrought or cast iron, so as effectually to prevent any 
oxidation of the metal. According to a well-informed Birming- 
ham manufacturer it transpires that sea-water, salts, and acids, 
yproduce no effect upon it. ‘the process was first applied to the 
-coating of culinary articles, such as saucepans, frying-pans, baking 
dishes, &c. It is now applied to wash-hand basins, meat dishes, 
-tea-cups and saucers, dinner plates, &c. These articles, owing to 
their cleanliness and durability, command a large sale in this 
country. By far the greater part, however, are manufactured for 
use on board ship, or for the foreign and colonial market. A fall or 
blow may cause the enamel to chip, but the articles themselves are 
practically indestructible—a most important consideration where 
the replacement of breakage is difficult and expensive. Pipes for 
gas and water service have by this process been enamelled to 
some considerable extent. Upon the introduction of this 
enamelled ware it was usual to coat the articles of a grey colour, 
and owing to their dull appearance the demand for them was some- 
what circumscribed. Shortly after the white enamel was introduced 
with success, as being purer and cleaner in appearance. The 

rinting of the enamelled ware succeeded, and soon after Mr. 
Benjamin Baugh extended considerably the production by intro- 
ducing enamelled iron for door numbers, wagon plates, insurance 
plates, mill plates, sign, street, and index plates, show cards, door 
plates, station name plates, gradient plates, &c. By a later im- 
provement elaborate designs are transferred in enamelled colours 
to the surface of the plates, and subsequently burnt in a furnace, 
thus rendering them proof against atmospheric influence. Finger 
plates for doors have been manufactured on this principle with 
marked success, classic figures having been introduced, or sacred 
imagery, well according with the Serrure de Tabernacle. Another 
feature in the recent improvements is the imitation of engraved 
zine plates with remarkable exactness. Enamel has been applied 
also with marked success to corrugated iron sheets for roofing and 
small buildings (a chef d’euvre of —— product), a 
purpose to which its capability of resisting the action of the 
atmosphere adapts it to a remarkable degree. There is little 
doubt that much greater extension of this and kindred branches of 
industry is in store. 

The condition of the gun trade in Birmingham is still a source 
of considerable anxiety to all concerned. Demand and price are 
both languishing, and the labour market is in consequence greatly 
over-stocked, the most skilled artizans being in many cases unable 
to employ their labour and doomed for the present to forced idle- 
ness. The present crisis in the gun trade differs very materially 
from any that has preceded it. From the very nature of such an 
industry it must of necessity be subject to great and sudden fluctu- 
ations, according to the reign of peace or war among the nations. 
The statistics of the trade during the last twenty years afford a toler- 
ably clear index of the condition of the world from year to year 
in this important aspect. Noticing, first, the matter of price, we 
may quote, as examples, the rates at which ‘‘ African” muskets 
were sold during the three great crises of our recent history. 
January, 1848—the French Revolution year—these muskets were 
quoted 8s. 6d.; in May, 9s. 6d,; in June, 1ls.; in July, 11s. 6d.; 
in August, 12s.; and in November, 13s. 6d., which was the highest 
point reached. In June, 1849, the price relapsed to 7s. 6d. Dur- 
ing the Crimean war the rates only varied from 8s. to lls. 6d., 
the facilities of manufacture being at that time much inereased. 
Falling in due process to 7s. 94., the outbreak of the American 
‘War again sent up the rates as high as 11s., and they have since 
fallen as low as 6s. 6d. The cost of production being stationary 
to a great extent, it will be seen that this trade is naturally of a 
speculative character, alternating between extreme depression and 
extreme activity, according to the exigencies of State Governments. 
Whether the ‘advantages of the latter condition compensate 
for the evils of the former is a point we are unable to determine. 
Certainly the warning of the old adage, ‘‘ Make your hay while the 
sun shines,” applies to the gunsmith with peculiar force. Never 
perhaps, was suddenness of fluctuation in demand more noticeable 
than during the progress of the American war. It will be remem- 
bered that when the gun trade was in the hey-dey of its prosperity 
a mandate, prohibiting the exportation of. fire-arms from this 
country to the United States, was issued by the Home Government, 
which completely paralysed the trade, and threw hundreds, if not 
thousands, out of employment. During the progress of the war 
the number of military arms made in Birmingham for the United 
States was about three-quarters of a million, but the uncertain 
tenure of this enormous demand is apparent from the Proof-house 
statistics. We subjoin the total number of barrels proved during 
three out of the four years referred to :— 

Military barrels proved at the Birmingham proof-house. 











1862. 1863. 1864, 

January .2 we «2 « 16,573 40,206 | 2527 
February .. «2 «2 o« 23,652 38,706 } 2704 
March .e cc os of os 17,645 11,025 | 3660 
Aptis cc ce co ce oe 12,933 13,739 | 1389 
Pe ee ee 20,189 13,419 1893 
a aa ae ae 19,026 13,669 4010 
July cc co oe ov 29,307 24,534 3720 
August .. «2 «+ «8 ee 37,644 17,078 4946 
September ee oe oe 46,439 6715 4955 
October .. «2 «2 c2 of 60,345 5454 4116 
November .. «2 ++ oc 48,758 5307 4937 
December ee ce ee 54,705 10,226 4385 
Totals oo | 388,264 210,078 =| 42,245 








This table will afford the clearest idea of the great difficulties to be 
encountered by gun manufacturers in the regulation of their esta- 
blishments with regard to the rate of production, andalso it shows 
the precarious nature of the employment obtainable by the smiths 
themselves. 

The existing depression is, however, due to causes which at pre- 
sent appearances are likely to prove permanent. It has until 
lately been considered that the gun trade is entitled to such Go- 
vernment aid as the necessities of the War-office may from time to 
time afford, as a set-off against the surveillance exercised by the 
Home authorities over this trade in times of war between other 
nations, and the arbitrary powers exercised when the export of 
arms is prejudicial to political expediency. This theory, however, 
was exploded by the arguments which led to the establishment of 
the Government factory at Enfield. It was thought that in a 
matter so important as the supply of fire-arms the country should 
not exclusively depend upon private enterprise, but that the gun- 
producing power of Birmingham and London should be sup- 
coeeeme by an establishment under the control of the 

tate. Although this idea produced some little grumbling 
in Birmingham at the time, it was submitted to with very 
good grace in the belief that the independent 
would still have a lion’s share of the Government orders, 
Now this belief has been falsified, as our readers well 
know. Enfield has grown to such gigantic proportions as to be 
able not only to supply the present requirements of the War-office, 
but also, it is said, to compete with the private trade in the supply 





gun-makers 





In | common qualities, the profits in which are not so small as in 





of our East Indian em If the latter is really true, it will 
certainly be opposed to the genius of Government in England, and 
will, we think, establish a dangerous precedent. 

The future of the Birmingham gun trade is one of more than 
local importance. It is a question demanding the grave considera- 
tion of Government and the country at large, Let us briefly con- 
sider how matters stand. There are, in round nambers, some 
7000 gunsmiths in the ‘‘ material” and ‘‘setting-up” departments 
of the trade in Birmingham. ‘They include workmen of first-class 
skill, of acknowledged industry, and of ingenuity in the art of 
invention. At present only a moiety of this industrial army can 
find anything like adequate employment and remuneration. Th 
are, as a class, perfectly aware that to a great extent their present 
condition is due to the Government policy in regard to Enfield, 
and that, therefore, any chances of amendment are at least 
remote. What is likely to be the issue of such a state of affairs? 
The most popular panacea will of course be emigration, and the 
question arises whether it is policy, to say the least, on the part of 
the Government to observe with stoical indifference the dispersion 
of a large number of these skilled producers of ‘‘ works of war?” 
It will be argued that Government cannot of itself revive a trade 
of such gigantic proportions. True. But might not the burden 
of depression be more equally divided between Enfield and Bir- 
mingham, so that at least there may be subsistence for all until 
‘better times come round?” It is certainly advisable that our 
military-arm producing power should not be sensibly diminished, 
lest in some future hour of need the country should find itself 
outstripped in gun making by rival producers and possible foes. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPON: Slight 
Improvement in the Iron Trade—GRowINc ADAPTATION OF 
MILLS TO Ratt Work: The Prices for Best and Common 
respectively —THe Ratt TRaDE IN NortH STAFFORDSHIRE : 
Better Demand for Bars there—Toe MercHant KINDS MOST IN 
REQUEST IN SOUTH STAFFORDSHIRE: Demand for Railway Bolt 
Jron—DIMINISHED TRADE IN SouTH WaLes Bars—SHEETS 
AND Hoops: Why there is a Demand for Hoops: The Uses 
and Markets Enumerated—Tue Pic Iron Trave: Improve- 
ment: Firm Prices—CoaL: Inactive—SvUGGESTIONS BY WHICH 
SourH STAFFORDSHIRE MAY MAKE IRON WITH GREATER 
Economy: A South Staffordshire Master’s Recommendation : 
A Common Purse for the Joint Good — Lurman’s CLOSED 
Hearta: Extraordinary Demands by Patentee— ADMIRABLE 
LABOUR-SAVING INVENTION AT Buast FuRNACES—HARDWARES: 
Quieter—NeEw ScientTiric InstiruUTE—EXecELLENT Pit INVEN- 
TIONS FOR SAVING LirE—THREE COLLIERS KILLED — Con- 
TRACTING FOR SEWERAGE WORK. 

YESTERDAY (Thursday) in Birmingham, and on the day before in 

Wolverhampton, the ironmasters reported business as somewhat 

better than it has been for some weeks past. 

Firms who have not lately been doing much in rails of any kind, 
best or inferior, for home or foreign use, are now to a wider extent 
than before turning their attention to the making of iron for 
railway roads, Where the qualities are necessarily good the pro- 
fits are very small; but better those, the masters think, than that 
the works should be inoperative. As the makers proceed, however, 
they warm to their work, and those who have recommenced in 
that line show less disinclination than had been expected to 
accept further orders, This is more observable in respect of the 


relation to good rails. 

The Shelton Bar Company (Earl Granville) are turning out large 
quantities, intended, like most of those being made in South Staf- 
fordshire, for the lines in Russia. Excepting the Shelton Bar Com- 
pany, it is not understood that any other North Staffordshire 
house has gone into the rail line. The activity of the Earl of 


' Grenville’s people in rails is sending some bar specifications to some 





of the other works thereabouts ; and the demand is such as to have 
caused the prices there to slightly advance. Plates, however, are 
Need diminished requestin North as well as in South Stafford- 
shire. 

— this cause is due the closing of a portion of the Kidsgrove 
works. 

Here and there in South Staffordshire a fair inquiry is percep- 
tible for best boiler plates, so faras the demand for repairs is con- 
cerned, but new work is leading to hardly anything being done, 
girder plates and angles and best bars are likewise now and then 
required for the home yards chiefly in this part of the kingdom. 
Tank plates are likewise still going out ; but the rounds and bars 
of the inferior kind, used by the agricultural fencing makers, are 
rolled in smaller quantities than they were a few weeks back. 
But the rounds used in the making of railway bolts and spikes 
are selling fairly, and so, too, are the narrow bars for the accom- 
panying nuts, but the wants of this department of the manufac- 
turers of the district are soon supplied. Good bars and rounds 
keep up their prices better than, considering the slack trade for 
chains, they would if the South Wales houses were not full of rail 
orders. The commoner qualities of rounds and bars are made now 
in smaller proportionate quantities than they were before some 
needy makers were not long ago weeded out of the trade. So long 
as the cnain-makers here can get such iron at the rates now pre- 
as they will not be very anxious to resume purchases in 

ales, 

Sheets, especially of the thinner kinds, with also hoops, con- 
tinue in fair demand. Speaking proportionately, the orders are 
perhaps better for hoops than for sheets. 

The explanation of the recent and continued considerable 
demand for hoops is to be found chiefly in the fact that for the 
last three or four years the introduction of this iron asa substitute 
for rope in the baling of cotton in the countries where it is grown 
has increased the manufacture of that description of iron. These 
hoops are used with various patented devices for securely fastening 
together the ends whilst they are upon the bales. In their com- 
plete state these hoops, with their fastenings, are called cotton 
ties, and they are being sent out in immense quantities by, 
amongst other firms, the Patent Nut and Bolt Company, who, 
perhaps, hold the most attractive patent for fastenings. The ties 
go to the States, the Brazils, India, Egypt, and other cotton- 
producing countries. There is every reason to anticipate that the 
demand will soon be still further increased by the same baling 
material being adopted by the Australian colonies and other cotton- 
growing countries, and likewise for the baling of hemp, jute, &c., 
and in the packing of hay for exportation, 

The activity in the rail mills here is leading to more attention 
being given to the pig iron by the consumers of that article. 
There was, in Birmingham yesterday, and in Wolverhampton on 
Wednesday, less indisposition to purchase. Indeed, negotiations 
for different qualities, which were begun earlier in the week, were 
closed then; whilst encouraging sales off ‘Change in the past few 
days have been reported by agents for firms at a distance, and also 
by local firms. 

The coal market is dull. 

Amongst some of the most advanced men who are now taking 
an active part in producing alike pig and finished iron in the South 
Staffordshire district, there has for some time been a desire that 


such a combination should exist, so that experimental works 


be carried on at the cost of a joint purse and for the benefit of al 

Machine puddling, and other suggested improvements in the mill 
and forge department we have before shown in these communiea- 
tions, could, by such a method, be tested with far more 


within the last six years has made five visits to the Cleveland 
district, bases upon what is being done there an sppeal to the 
trade in his district, to devise some machinery by which they may 
at one cost try each separate experiment, and so learn what would 
prove most valuable for per t adopti ** During my first 
visit, I saw (he says) furnaces in advance of any then in Stafford- 
shire; since then, at some of the works, those furnaces have been 
altered once or twice, and are now either rebuilt, or are about 
to be. Indeed one of the Cleveland ironmasters himself remarked 
to me, in consequence of my having said that I had thought, the 
first time I was in the district, that the furnaces were so perfect 
they would probably remain for years unaltered, “‘In the last six 
years I have built five furnaces, each in advance of the other ; 
I have now pulled them all down and rebuilt, or am about to 
rebuild them as 85ft. furnaces, with 27ft. boshes, capable of 
making 450 tons of iron per week.” 

The South Staffordshire master remarks:—‘“‘ This seems a very 
lavish way of laying out money, but let us examine it more 
closely. To rebuild a furnace would probably cost somewhere 
about £1000, but if by rebuilding you can save ls. per ton on say 
200 tons per week it would amount to £520 saved per year, or 
upwards of 50 per cent.on the outlay. Now, as their furnaces 
make up to 450 tons per week, it is evident that they are wise to 
alter where they can see a saving of anything like 1s. per ton. 
What we want is a system of trying every new plan on one given 
furnace, and under the same circumstances, and in such a way as 
to obtain perfectly reliable data, such data to be open to all sub- 
scribers. This could be best done by forming a Blast Furnace 
Institute, each member subscribing so much per furnace, according 
to the number of furnaces that he owned or leased. Such institute 
would have a working committee, who would build or engage one 
or more furnaces, as well as a manager, and keep all accounts on 
the cost-book system, showing each separate account. The com- 
mittee should meet at least once a month, and individually make 
frequent visits to the trial furnace. Say they are working a 50ft. 
furnace, and at the first meeting agree to try the proper 
working height of furnaces with the different coals of 
the district. The furnace would be burthened to its very 
outside working powers at that height, with each of 
the coals to be tried, strict returns of the yields of everything being 
kept. These being finished, let the furnace be raised 5it., and then 
try them all again. Should any or all of them prove to work to 
better advantage at the increased height, then raise another 5ft., 
and go on in the same way till that experiment was exhausted. We 
might then try increased heat of blast, or a close hearth, and then 
the yield of any one or all ironstones by themselves. The value of 
such an institute no one can tell, but supposing that by trying 
heights we saved as much as five cwt. of coal to the ton of iron—in 
Shropshire they save seven cwt., and in Cleveland upwards of ten 
cwt.—it would be somewhere near equal to adding one-seventh to 
the life of Staffordshire, whilst it would improve the quality also. 

Firms who are accustomed to adopt all known improvements are 
desirous of applying the Liirman closed-hearth principle to their 
blast furnaces. That the principle might become known in this 
part of the kingdom it has, within the last two months, been 
allowed to be adopted, free of royalty, at the Old Park furnaces, 
in Shropshire, where it is working very satisfactorily. A Stafford- 
shire firm has negotiated with the patentee as to terms, but has 
been seriously checked by their character. No less a sum than 
£30 per foot of the boshes is asked for the use of the patent, As 
the boshes of the South Staffordshire furnaces are some of them 
14ft. in depth, the price is simply preposterous. For £120 a 
Staffordshire furnace might be almost built. It is not, therefore, 
at all likely that the patentee will be able to establish such terms. 
If he should continue to persist in demanding them, the result 
will be that ironmasters who want to adopt the system will use 
certain portions of it merely. This can be done in respect of nine- 
tenths of the patent without let or hindrance. Such a step 
respectable men are not desirous of taking, the more so as some of 
them are themselves proprietors of patents applicable in other 
departments of the iron trade. 

A fortnight ago we alluded to the admirable kilns, some 40ft. 
high, which are being put up by the Lilleshall Company for the 
calcining of their iron ore. Ti:ose we showed are copied from 
the Cleveland pattern. But as in their furnaces, so also in their 
adjunct machinery, the Cleveland ironmasters are not standing 








still. Recently they have improved upon their calcining kilns by 
allowing the material afrer it has been cperated npon to roll from 
the bottom intv the barrows o e fillers throu gh a kind of 


can be commenced or suspended at will 
by the mere use of alever. ‘There is, therefore, no necessity that 
the workman should use his shovel in filling his barrow. The 
result is a saving in that department of at least 50 per cent. in 
labour. This improvement has only just come to the knowledge 
of some of the ironmasters in South Staffordshire and Shropshire 
who have built calcining kilns; yet they are, as may be 
imagined, about to adopt, with as little delay as possible, the addi- 
tional improvement which we have sketched. 

The hardware firms are generally quieter than they were last 
week, and they do not look for much improvement till Midsummer 
day has turned. 

The South Midland Institute of Mining, Civil, and Mechanical 
Engineers was inaugurated in Wolverhampton on Monday last, by 
an address from the president, Mr. Henry Beckett, F.G.S., and 


shoot, the action of which 


consulting mining engineer. The roll of members already contains 
fifty names. 
The Dudley Geological Society and Field Club held their anni- 


versary on Tuesday, and then descended one of Earl Dudley’s pits 
under the Rowley Hills. The pit has been provided with spring doors 


at the bottom of the shafts, theaction of which, in the event of an ex- 
plosion, will be tolimit very considerably the fatal consequences from 
after-damp; and the winding gear has been furnished with catches, 
which will prevent the skips from going over the pulley, and like- 


wise stop a load in the shaft in the event of a breakage of the 









drawing-rope. The doors are the invention of Mr. Thomas Latham, 
the mining engineer, who is laying ont the workings; and the catch 
has been got out by him and by Mr. Passim« 

Three colliers were crushed to death on " fternoon, by 


a fall of coal, in Messrs. Fowlerand Shael’s Collier 
The tender of Mr. John Hall Clark, of Warwick 
involved in the No. 2 contract in the main drai 











of Wolverhampton has been provisionally acceptel. The works 
were advertised in Thr ENGINEER. There were seven tenders. 
Mr. Clark’s was somewhat over £6800, and was the lowest. The 
next was under £7000, and there was not £1000 between the lowest 


and highest. The length of the work is three miles, and it will 
include a tunnel three-quarters of a mile long, in which, however, 
three bore holes have already been laid down by the borough 


surveyor(Mr. Anthony Morgan), Hence the closcuessof the tenders, 


ScrENcE AND Art.—A striking instance of the immense value a 
small piece of steel may acquire by the great power of skilled 
mechanical labour is the balance-spring of a watch. From its 
extreme fineness and delicacy 4000 weigh not more than one ounce, 
and exceed in value £1000. A most interesting little work, de- 
scribing the rise and progress of watchmuking, has been published 
by J. W. Benson, 25, Old Bond-street, and the City Steam 
Factory, 58 and 60, Ludgate-hill. The book, which is profusely 
illustrated, gives a full description of the various kinds of watches 
and clocks, with their prices. Mr. Benson (who holds the appoint- 
ment to the Prince of Wales) has also published a pamphlet on 
artistic gold jewellery, illustrated with the most beautiful designs 
| of bracelets, brooches, earrings, lockets, &c. &c., suitable for 
wedding, birthday, and other presents. These pamphlets are sent 
post free for two stamps each, and they cannot be too strongly re- 

ded to those contemplating a purchase, especially to resi- 





and at less cost than by the efforts of one individual firm. 
in respect of the 
ironmaster, 


, who 


The same idea is now finding 


ression 
making of pig iron, A South Staffordshire 


, dents in this country or abroad, who are thus enabled to select any 
a a may require, and have it forwarded with perfect safety. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Inon TRADE: Steady Progress of the Trade since the Com- 
mencement of the Your : Proasest of te Rel vane’ ameming © 
more Satisfactory Position than 8s held since : 

steadily Ii Several Large Buyers % 


ar-of tats, satan sores ipally to a want of Shipment 
of Rails for Peru: Home Requirements below Expectation : 
Good Demand for Bars: The Pig Iron Trade Dull. THE 'TIN 
PLate TRADE: Increase in the Demand.—STzAM AND HovusE Coa 
TRaDES—NEw Bast FURNACE AT THE BLAENAFON IRONWORKS 
—NeEw STEAM HAMMER AT THE LANDORE STEEL WorkS—THE 
LANDORE TIN PLaTs WorKS—NEw WoRrKS AT PontyPOOL— 
LAYING THE FoUNDATION-STONE OF THE SEVERN WATER 
WorKS—TRADE OF THE SOUTH WALES Ports. 
THE reports just received from some of the principal iron-making 
establishments in this district characterise the trade as having 
made steady progress since the commencement of the present year, 
the change having been more marked since the shipping season 
began ; and it is satisfactory to find that there is every prospect of 
the rail branch of the trade attaining a more factory position 
than it has held since the year 1866. The demand for rails is 
steadily in , and there are sev buyers in the 
market ready to enter into engagements; but ers evince no dis- 
ition to accept contracts except at an advance in price, which 
| ere hesitate to give, aeeieny no engagements of im- 
portance have been entered into during the week. In a 
previous report it was stated that Belgian makers had suffi- 
cient contracts to keep them actively employed during the summer 
months, and this is confirmed by the fact of uiries being 
made for rails for a Belgian house. Shipments are being made for 
the Russian markets, and something like remunerative rates are 
being paid to convey rails to the Muscovite empire, ers bei 
anxious to keep the deliveries well advanced while the shipping 
season lasts. The quantity of rails now heing shipped for the 
United States is not so large as of late, not owing so much to the 
falling off in the demand as to the want of tonnage in the local ports. 
The few words already spoken by Mr. Motley, the new American 
Minister, are such as leave no doubt as to his being desirous 


of preserving a cordiality of feeling, and preventing anything like 
a | ato between the two countries. This wilt no doubt tend 
greatly to restore the confidence, which late p ings in America 


somewhat: weakened, and which to some extent checked 
commercial operations; and it is to be ho that the 
question of the Alabama claims will s ly be settled 
in a peaceful and satisfactory manner. Rails are also being 
shipped for Peru, and it is expected that a steady trade will con- 
tinue to be done with that country for some months to come. 
Home requirements still keep below expectation, although there 
is an increase in the demand as compared with three months ago. 
Formerly buyers made purchases in anticipation, but this has been 
abandoned, and they are now content to have little or no stock. 
This, as may be expected, tends to keep quotations lower than they 
would otherwise be; and so long as such a state of things exists 
the upward course of prices will be aslow one. The demand for 
bars continues good at current quotations. The pig iron trade is 
dull, but stocks are known to be low and not increasing. 

Tin plates have met with an increased demand, it beingreported 
that some large sales have been quietly transacted within the past 
fortnight. 

The steam coal trade has not improved its position during the 
past week, the dulness referred to in previous reports still prevail- 
ing. Owing to the smallness of the demand, some of the collieries 
are not working one-half time, while a few proprietors who have 
regular contracts on hand are enabled to keep their hands employed 
four or five daysa week. The largest clearances are being made 
to the French markets, but they are scarcely up to the average. 
Transactions with the mail packet stations are considerably below 
last year, and to all the other foreign markets the exports are 
below the average. The house coal trade has somewhat improved, 
buyers in many instances taking advantage of the low prices to 
replenish their stocks, which had become considerably reduced 
through the unfavourable weather in the two previous months. 

The, Blaenavon Iron Compan: ee about to blow in a 


new blast furnace at their wi w make nine in blast 
belonging to the company. 
A new steam hammer is to be put in ration at the Landore 


Steel Works, Swansea, this week. Mr. Williams, of the Strand, 
was the caster of the huge anvil on which the hammer strikes. 

The Landore Tinplate Works, soeeeey conducted by Messrs, 
Hallam and Madge, whose suspension took place a few weeks ago, 
are now in pretty full operation under the direction of the Glamor- 

nshire Banking Company, who will be enabled to work them to 

‘ar greater advantage than the recent proprietors, who had for years 
to contend against the fearful incubus in the shape of liabilities 
that weighed them down, so as to be incapacitated to the same 
advantages as their competitors. There is a report in circulation 
tion that some parties have entered into negotiations for the pur- 
chase of the works, but the offer made has been declined, being 
deemed inadequate to the value of the works. 

New bar and tinplate works have this week been commenced in 
close proximity to the Pontypool-road station by Messrs. Strick 
ones poy pene = “ae — sey vaement ny every gaa is 
to to complete the bui as ily as possible. 

The foundation stone of the Severn Water works, to be 
established at Tewkesbury, will be laid by the mayoress on Monday, 
and a luncheon at the town hall will afterwards be provided. 

A new blast furnace is about to beerected at the Beaufort Works, 
belonging to Metsrs. J. and C. Bailey. 

The following are the returns of the trade of the South Wales 
ports for the month of May and the corresponding month of last 

ear:— 
7 Exports or Steam Coats. 


as 1869. May, 1868. 
‘ons. T 
Cardiff 2. oe «+ oe ce ce co 181,931 oe oo oo 208,594 
Swansea .. «2 os of os oe 1 os ee eo 62,534 
Newport... «+ © os oo ce 22,181 2. oe oe 27,191 
Lianelly .. 2c oe co cc ce ce 16,782 oe oo co 17,860 
SurpMENts Coastwise. 
May, 1869, May, 1868. 
‘ons, ‘ons, 

Cardiff .. «. eo ce cc ce 98,179 ee e 77,440 
Swansea oc ce co co cc co co 1,437 we co ce 28,792 
Newport .. «os «- co co co GE08l cc co oo OO 
Lianelly .. .. CE SSPE eo 22,674 


Cardiff also exported 22,134 tons iron, and 4383 tons patent fuel; 
Newport also exported 20,802 tons iron; and Swansea 2156 tons 
iron, and 7309 tons patent fuel. Of the rails sent from Cardiff 
New York took 9316 tons; Cronstadt, 4809 tons; Ancona, 1085 
tons; Boston, 1022 tons; 1211 tons; Rae ne My re tons; 
Rosario, 685 tons; and Montreal, tons, the ea ty od 
= iy yo markets, Of I yr adoony ee ew 

ork took tons; ; Crons' tons; 
Galats,, 1920 tons; Mollendo, 1115 tons; Philadelphia, 691 tons; 
Riga, tons; Stettin, 600 tons; Boston, 505 tons; te, 549 
tons; Genoa, 461 tons; St. Thomas, 359 tons; Hasabury®, 300 tons; 
St. Petersburg, 165 tons; Corunna, 100 tons; and 43 tons, 
From Swansea 1630 tons of rails were sent to New York. 
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NOTES FROM THE ‘NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

LivERPOOL: Revival in the Export Trade of the Port: Birkenhead 

ies: British Association of Gas Managers—Lynn Dock— 
REVENUE OF THE River CiyDE Trust—GLascow STREETs— 
HULL AND THE LANCASHIRE AND YORKSHIRE RalLbwaY—THE 
New OrpNANCE SURVEY—LANCASHIRE AND YORKSHIRE RalIL- 
way: Opening of a new Loop Line.--NorTH-EAsTERn TOPICS : 
Trade of the Tyne: The Cerberus : The Tyne Piers: The Cleveland 
Iron Trade—Lezps NEw IMPROVEMENT ACT—STATE OF TRADE 
At SHEFFIELD. 


Tue value of the British goods exported from Liverpool in April 
was £5,457,836, showing an increase of £471,203 as compared with 
Bow 1868. The revenue of Birkenhead ferries has been reviving 
of late. The annual meeting of the British Association of Gas 
Managers has been held at Liv: i — the last few days, 
Mr. E. Goddard, of Ipswich, ided, and in his inaugural address 
he stated that, commencing in 1864 with but ninety-two members, 
the association ly increased its strength until it now 


om nearly 300 members. 

e ie dock works — Mr. Brunlees, engineer—have now 
made such progress that the dock will be formally inaugurated by 
the Prince of Wales on July 7. 

The revenue of the River Clyde Trust amounted in May to 
£13,685, as compared with £12,316 in May, 1868, showing the sub- 
stantial increase last month of £1369, 

The cost of cleansing the streets of Glasgow in 1868—9 was 
£10,843. In 1867—8 the co ding cost was £19,724. The 
average number of men employed last year was 738. 

The Lancashire and Yorkshire Railway Company has paid up its 
unauthorised subscription of £50,000 to the Hull Dock Company, 
and has received an allotment of share capital to that extent. 

A staff of royal engineers, surveyors, draughtsmen, and other 
officials connected with the new ordnance survey of the country 
have been located at Macclesfield since December, and are actively 
prosecuting a survey of the local coal district. Up to the close of 
May 12,509 acres had been —— chiefly in the north and 
west of Macclesfield, and in a few days the survey of the town will 
be commenced, The scale on which the country districts are being 
surveyed is 25in. to the mile (the old scale is lin. to the mile), 
while the town will be mapped on the extended scale of 10ft. to 
the mile. The configuration of the country will be shown in the 
minutest detail. 

A new loop line of the Lancashire and Yorkshire Railway to 
connect Thornhill with Heckmondwike and the Cleckheaton 
branch has been opened for traffic. The new line, which is two 
and a-half miles in length, leaves the Cleckheaton branch a short 
distance below Heckmondwike station,descending by agentle incline 
the whole distance to Thornhill station, where it links itself with 
the main line. 

Several large Hull steamers for Cronstadt have been loading rails 
in the be during the last few days. There are hopes that some 
good orders will shortly be received on Tyneside for anchors and 
cables, but at present this branch of business is inactive. The iron 
shipbuilders of the Tyne continue well employed. A large armour- 
plated turret ship, built by Messrs. Palmer and Co. for the British 
Government, left the Tyne dock on Saturday. The vessel is known 
as the Cerberus, and in the course of Saturday she made a trial 
trip. The Cerberus has twin screws, which are worked by four 
powerful engines by Maudslay, Sons, and Field; a speed of about 
ten knots - hour was obtained. The Cerberus answered her helm 
readily and proved herself a good sea boat. During the trip venti- 
lating engines placed fore and aft were tried, and a powerful current 
of air was diffused over every part of the vessel, The Cerberus, on 
her return to the Tyne, was moored at North Shields, where she will 
lie until she sails for Chatham. Emigration still continues from 
the mining districts of Mid-Durham. At the annual meeting of 
the shareholders in Hopkins, Gilkes, and Co., a dividend of 6 per 
cent. was declared, This is the first dividend which the share- 
holders have received since the company was formed. Mr. Messent, 
C.E., profiting by fine weather, is pushing on operations at the 
North Tyne Pier in order to repair a breach made in it by the seaa 
year or two since. The bend of the pier where the breach was 
made will be protected against the recurrence of a similar breach 
by a breakwater of blocks of stone, running out seaward of it. There 
is not much that is novel to report in connection with the Cleve- 
land iron trade. The demand for pig continues large, and still con- 
siderably exceeds the production. The manufactured iron trade is 
improving. Shipbuilders on the Tees and other local rivers are 
busy, and consequently there is a good demand for plates and angle 
iron, The demand for rails continues very active. The marine 
engine builders of the North-eastern district are also well employed. 

The Leeds new Improvement Act has received the royal assent. 
The re-building of Leeds Bridge is dealt with in the tenth and 
eleventh sections, in which power is given to the West Riding 
justices and the corporation of Leeds to make an agreement with 
regard to the re-building of the bridge and the re-construction of 
the approaches thereto, the whole expense of maintenance being 
afterwards thrown upon the borough. The new bridge will have 
to be constructed with one arch, the span of which must not be 
less than 100ft., and the height of the soffit not less than 13ft. 
above the top of the deals at Nether Milldam. The abutments 
= to be perpendicular, and without any projection under 
water. 

In the armour-plate and railway trade of Sheffield the workmen 
have been making overtime of late, in consequence of the abun- 
dance of orders on hand. There has been rather less doing in iron, 
but at present there is no reason to complain. For merchant steel 
there is a good demand both on home and export account. 

On Saturday the Court of Queen’s Bench heard a case which had 
been stated by the justices of Halifax for the opinion of the court. 
The apellant, the engineers of Messrs. Holdsworth and Son, manu- 
facturers of Halifax, was convicted before the justices of using a 
certain furnace or fire-place not so constructed as to consume the 
smoke arising from such furnace or fire-place in such manner that 
the smoke arising therefrom was not effectually consumed. No 
notice to remedy or discontinue the use of the furnace had been 
—a the owner or occupier of the mill in which the furnace 
was « The question for the court was whether, under thecir- 
cumstances, a month’s notice should have been served upon the 
owner or occupier of the mill before proceedings were taken before 
the justices, The court held that the month’s notice required by 
the statute only applied where an information was laid charging 
any person named in the Act with continuing the offence from day 
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UTILISATION OF SMALL CoAL..—In every colliery district in the 
kingdom, more especially the older ones, the quantity of small coalon 
the surface, lying not only useless, but in many cases a positive 
obstruction, which it is desirable to remove, is something enormous, 
and probably quite as large a quantity has been left undergro 
as worthless rubbish. me cannot be worked without mak- 
ing a large percentage of small, and where that is the case the 
colliery proprietor suffers a serious drawback from his profits, in 
consequence of the difficulty experienced in obtaining a market for 
his small coal ; and if a market is found, the price is ridiculously 
low. Of the inventions proposed for utilising the small, none seem 
to have been established as a success except Barker’s process, 
which, after many vicissitudes, is now declared to have completely 
accomplished the object in view. This process was first tried in 
the neighbourhood of London, afterwards at Aberaman and other 
places, and the patent right was finally purchased by the Com- 
pressed Company, a private concern, comprising several 
wealthy Gloucestershire capitalists. They established works at 
Whitecroft, in the Forest of Dean, and for some time past have 
been incurring a large expenditure in bringing the process to that 
state of perfection which enables them to pronounce it a commer- 
cial success. From the first introduction of the patent no doubt 
was entertained but that it developed the right principles; but 
difficulties arose in carrying out the’ details, more ‘particularly in 
reference to the machinery. The Uskside Company, of Newport, 
Monmouthshire, were entrusted with the manufacture of the 
machines, and although at the commencement only partial success 
was attained, experience bled the engineers to overcome the 
difficulties that presented themselves, and to turn out a machine 
which is in every respect a success, gives unqualified satisfaction, 
produces blocks of any size, and eliminates everything that is ob- 
jectionable in the fuel. What is particularly gratifying, too, is the 
fact that the fuel sells at a handsome profit, and the demand is at 
present far in excess of the supply. The Compressed Coal Compan; 
must be congratulated on the success of their patient and well 
merited efforts, for had not the inventive genius of the — 
been supplemented by their capital and perseverance, and by the 
skill and experience of the manufacturers of the machine, it is not 
improbable that, like many other valuable inventions, it would 
have been allowed to drop into obscurity until its value was more 
generally appreciated. It may be added the process is likely to be 
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‘| of them may be packed into a 
‘| one ton of the large coal. 


extensively adopted at the coaling stations, both at home and 
abroad, where a large amount of small is made, which instead 
of being a loss to the consumers, as is now the case, will 
then be turned into profitable account. A Gloucestershire 
paper, in its report of a meeting of the Forest of Dean 
mining pees. held at the Severn Bank Hotel, Newnham, 
makes the following reference to the fuel :—‘‘ We noticed one fact 
of great public interest at the hotel on Tuesday. At either end of 
the room in which the meeting was held there was burning a bril- 
liant fire, making little or no ash, and fed by what appeared to be 
square bricks of coal. We learnt that this was the first public 
trial of a commodity supplied by the Com d Coal Company, 


which has lately established its works at Whitecroft, near Ly: 4 
bag bay coal, that has hitherto been sold by thousands of tons 
at 


ton, is now, by a patent process — into 
small blocks. These last longer than the ordinary yun they 
are excessively clean in the using, and one and: a- alf ton 
which would suffice for only 
We , and can quite believe, that 
the company is likely to drive an extensive trade.” The fuel is 





well suited for steam boilers as well as for domestic use.—Mining 
Journal, , 
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SLATE QUARRYING IN WALES. 

Tue slate quarries of Wales are worthy of notice, not 
only because of the important part which slate plays in 
modern domestic architecture, but because of the very 
sums which are fruitlessly spent from time to time in 
mag | new quarries in improperly selected districts. 

ery little published information is in existence about the 
slate trade of Wales; and for this reason, among others, 
we fancy that a short account of this really important 
industry will be found interesting by our readers—not the 





less so, perhaps, that the larger quarries, such as Penrhyn, 
Festiniog, and Llanberis, are situated in extremely pic- 
turesque districts, perfectly accessible to the tourist by the 
London and North-Western Railway and its branches. 


Seventy-five years ago slate quarrying in Wales was con- | 
fined to out-of-the-way corners, where a few slates and slabs | 


were got by the owners of the ground for their own use. 
As far back as the last decade of the last century, 
however, the Penrhyn quarry began to be looked on 
as a profitable investmert for capital, and the true 
value of slates as articles of commerce began to be 
felt. The want of roads or other efficient means of 
transport to the sea, greatly retarded the develo 
ment of the new industry. All the slates and sla’ 
were at first, perforce, carried six miles to port on 
the backs of ponies. Subsequently a road was made, 
and carts and wagons were used; and at last came the 
tramway. Later on the great Llanberis quarry was 
opened, and later still the quarries of WNantile, 
estiniog, and Corris. The fact that money was to 
be ee by quarrying and selling slates soon 
attracted attention, and within the last half century 
not fewer than a hundred quarries have been opened 
in different parts of Wales, either by private enter- 
prise or by public companies, but of these not half 
the number is now in operation, while the number 
of those worked to a profit is probably under twenty. 
Within an arc of six miles radius, described from 
Port Madoc as a centre, more than £250,000 have 
been spent without the slightest prospect of a return. 
Why this has been the case it is almost beyond our pro- 
vince to inquire. The incompetence of directors and 
managers has been one principal cause of the 
financial ruin of more than one company. The great 
error committed seems to have consisted in opening 
quarries in districts where the slate formation is 
naturally bad in a commercial sense. There are 
only three veins of absolutely pure, laminated, and lasting 
slate rock as yet known to exist in North Wales. These may 
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be divided under the heads of the northern, central, and 
southern veins. The first runs through Nantlle Valley, 
Lianberis, and south of Bethesda to some place near Con- 
way. The central vein, running north of Port Madoc, 
where it lies very deep, rises at Cefn Braich, a portion of 
the Moelwyn Mountain, through which it runs to Rhosydd 
and Festiniog. The southern vein first crops up in the 
hills near Towyn, from which four district or sub-veins run 
oma to each other, the two in the centre passing through 

rris and Aberllefery. The northern of the three t 
slate veins lies wholly in Carnarvonshire, and the cen 
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southern in Merionethshire. It is a remarkable fact that, 
al the existence of these great veins of true slate, 
using the word in its best sense, should be well known, not 
more than 50 per cent. of the quarries which have been 
opened from time to time have been in or near them. 

ey has been wasted in excavating in districts where 
only a poor, crumbly, feeble slate is to be had. The result 
is, as a matter of course, utter failure. There are, how- 
ever, plenty of valuable sites for quarries yet untouched. 
In order to give our readers gome idea of what a Welsh 
slate quarry is like, we annex three engravings, copied 
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PENRHYN QUARRIES 











is exceeded by other Welsh quarries, because no fewer 
than four different qualities of slate are made at Penrhyn, 
while elsewhere not more than two kinds are made, the 
average value of which per ton is much higher than the 
value of Penrhyn slate taken all round. In working the 
slate in open quarries like this at Penrhyn, the first opera- 
tion is to get the slate rock out in large masses, either by 
the use of pick and crow-bar or by blasting. These masses 
are then cut roughly square, and split by means of wedges 
into slabs, These, again, are split through the natural 
planes of cleavage with thin tools made for the purpose ; 


————————— 





from photographs of the celebrated Penrhyn quarry;{ in some cases the planes of cleavage are so close that small 


and one view of the 
method of getting to 


» omy A at Festiniog. The best} slates can be split with a knife. The slates are then cut to 
e former is by taking a car- | sizes in sheds adjoining the quarry, either with the ordinary 


riage from the Penrhyn Arms Hotel, at Bangor, to | slate hatchet or with a rough but ingenious machine worked 


Bethesda, which is close to 
along the whole road is beau 








THE FESTINIOG QUARRIES. 


difficulty. The quarry spreads before the visitor like a 
vast amphitheatre—an amphitheatre grander in its propor- 
tions than Roman emperor ever dreamt of. Its steps or 
“ galleries,” as they are called, rise tier above tier, and on 
these can be seen hone of busy workers, not without 
the aid of a glass, however, in the higher and more distant 





CROESOR QUARRY 


SHAFT ABOUT 10x 





\ pA YS 
ADH \ 
% 


the quarry. The scenery | bythe foot. In subsequent articles we may have something 
i in the extreme, | to say about the use of machinery in slate quarries, but, 
and access can be had to the quarry without the least 


for the present, we shall do no more than place before our 
readers a rapid sketch of the industry as it exists in 
the Principality. 

Lianberis quarry is wor!:1 much as Penrhyn, the 
slate being taken out in ries. It gives employ- 
ment to about 1900 hands, and its annual output is 
from 60,000 to 70,000 tons of slates and slabs. The 
village of Llanberis and all the surrounding hamlets 
are supported principally by this and two‘other small 
quarries in the neighbourhood. 

The Nantlle quarries are about eighteen in number, 
and are many of them packed so closely as to pre- 
vent their proper working, because sufficient room is 
not left for the disposal of waste rock. These are not, 
like the last-named great quarries, cut out of the 
mountain’s side, but are pits dug from the level of 
the valley floor. Their working is anything but 
perfect, and the quarrymen are daily exposed to t 
— They run to different depths, some as 
much as 250ft., and are without galleries. All the 
upper rock, when blasted, falls to the bottom direct, 
if the shot is effective; if it be not, men are slung in 
ropes down the side of the pit to loosen the material, 
which must fall between the worker and the face of 
the rock; and to keep himself out of the way he is 
compelled to push himself off with his feet. It 
is fearful work to look at, and accidents are 
| numerous. We annex a sketch showing the mode of 
| raising the slate from the floor of the quarry to the top of 
| the waste heap on the bank. The dotted incline shows 
| four strong chains fixed from head-gear on the bank, 
| stretching out at an angle, and reaching to about half-way 
| across the floor of the quarry toa point where they are 


cas 


yy 


DEEP 
Es 


ON THE’ FESTINIOC VEIN 


my SHAFT 110 YARDS 
rf 4 








A ELOOR 





portions of the quarry. The whole working is scooped 
out of the side of a mountain of no small dimensions. 
The coup @eil is one not likely to be soon forgotten—the 
huge pyramid or column of slate, seen in the foreground of 
one cut, left unworked as a species of monument to the 
memory of the virgin mountain, constituting not the 
least striking object. 

Penrhyn quarry is the largeet and oldest in Wales. It 
gives —— to about 2500 hands, and its annual 
output of roofing slate and slabs cannot be much under 
104,000 tons. e money value of this output, however, 








made fast. On these, pulleys fixed in a small wrought 
iron frameare run, to which frame is attached a smal] chain, 
which passes over a pulley on the top of the head-gear, 
and thence’to a pulley on the steam engine shaft. The 
wagons with the slabs are hooked to the bottom of the iron 
frame, and in this way the wagons are raised, the pulley 
running on the chain with a jumping motion as it passes 
the links. The chains are fixed at such distances asunder 
that one wagon is going down when the other is rising. 
When the n is om sufficiently high above the leve 

of the top of the bank, a carriage, D, is pushed out on rail 
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on projecting timbers C, and as the wagon henge vertical 
from the angle of the chain, when the rope is slackened, the 
wagon drops on the carriage and is drawn back. Now, had 
these quarries been worked in galleries, as shown by dotted 
lines, and a shaft sunk at a little distance, with drifts or 
levels to join each ery, four times the number of men 
could have worked with greater safety, and the levels 
would haye screened them during blasting operations. 
About 1300 men are employed in these quarries, which 
ship from 40,000 to 50,000 tons of slate per annum. 

m the central slate vein, to which we have. now come, 
there are eleven principal quarries, including that at 
Festiniog, and some others in sub-veins. All taken 
together, the output is probably 100,000 tons per annum, 
all shipped from Port Madoc, to which the celebrated 
2ft, Gin. railway runs from Festiniog. These quarries are 
underground, with the roof of the drifts or workings 
supported on pillare, The veins lie at an angle of about 
22 deg, dipping to the north, The angle of cleavage is 
about 40 ae The glate is worked in galleries, all the 
rocks being brought out by a level or adit from the lower 
gallery floor ag shown in the foregoing sketch of the 
working of Oroesor quarry in the Festiniog vein, On the 
incline work two wagons connected to a brake chain at A, 
plaged at the bottom of the shaft, which is 110 yards deep. 
The wagons ure not coupled, one taking the levels on one 
side af the ineline, the other the levels on the other side. 

nee weights in the shaft bring up the empty wagons 
on which the little hand wagons containing the slate are 
run from the workings. The ventilation in quarries of 
this kind is generally bad, and could be easily improved. 

Finally we come to the southern or Corris vein, which is 
not ao fully developed ag the others. The quarries in it 
probably empley about 700 men, and, as far as we can 
learn, the output may amount to 20,000 tons per annum 
all shipped at Aberdovey, They are all underground 
quarries, 

The most recent aceurate records we can obtain at pre- 
sent of the output, &c., of the various Welsh slate quarries 
in the districts we have named dates back about two years, 
and may be put into a condensed form as follows :— 

Probable number of men, Festiniog vein, 2900 ; others 
surrounding, and Penrhyn vein, 2500; others surrounding, 
acd Llanberis vein, 2000; others surrounding, and Naptlle 
vein, 1300; others surrounding, and on the Corris vein, 700. 
Total, 9400. This number of men includes shippers, men 
ou new works, and all at the quarries or dependent on 
quarrying on the three veins named and adjoining. 

Produce of Festiniog vein, 98,000 tons; others surround- 
ing quarries, and Penrhyn vein, 109,000 tons; other sur- 
——— quarries, and Llanberis vein, 75,000 tons; other 
surrounding quarries, and Nantlle vein, 40,000 tons; other 
surrounding quarries, and Corris vein, 20,000. Total, 
342,000. Places of shipment, Port Madoc, Bangor, Port 
Dinorwic, Carnarvon, and Aberdovey. Representing, in 
money value, about £865,000. 

We have said, we think, sufficient to show that the 
working of slates constitutes a very important and highly 
interesting branch of mining; and we purpose, in subse- 
quent articles, to say something of the application of ma- 
chinery as a means of increasing the profits to be made 
from slate quarrying as a speculation. 








HAWTHORN’S PATENT BOILERS, 


IN our impression for May 28th we noticed the trial trip of the 
steamship Mervury, fitted with Messrs. Hawthorn’s patent boilers, 
Drawings of these boilers we have now the pleasure to place before 
our readers at pages 425-428, It will be seen that the boilers, of which 
there are two, are each 11ft. long, 9ft. wide, and 11ft, din, high, 
with two furnaces in each 2ft. Gin, wide, and 3ft. 6in. high, with 
grate bars 5ft. long. The flues are respectively 2ft. Gin. wide by 
3ft. Gin. high, 2ft. Gin. diameter, 1°92ft. diameter, leading into a 
dry uptake on fronts of boilers, and the flues and flame chambers 
are strengthened by water tubes 8in. diameter, which also increase 
the heating surface and poms the circulation. The furnaces are 
placed at the centre of the boilers, and the water level is Sin. from 
their crowns, the flues leading downwards, the last series being 
close to the bottom of the boiler. The total internal heating sur- 
face in both boilers is 1320 square feet, and the grate bar surface 
42°2 square feet, the working pressure of steam 45 1b. per square inch. 
Evaporation (from 50 deg.) per Ib. of coal, 9°1241b.; ditto per hour, 
161 cubic feet; working pressure, 45 1b, per square inch; weight 
of boilers without mountings, 254 tons; weight of water in working 
trim, 177 tons. The boilers are constructed on sound scientific 

rinciples. Theyconstitute a substantial improvement in marine 
ilers, and will probably do much to promote the use of high 
pressure at sea, 








Sours KEnsincton Musgum.—Visitors during the week ending 
12th June, 1869.—On Monday, Tuesday, Wednesday, and Saturday, 
free, from 10 a.m. to 10 p.m.: Museum, 10,185; Meyrick and other 
galleries, 1761; on Wednesday, Thursday and Friday, admission 
6d., from 10 a.m. till 6 p.m.: Museum, 2839; Meyrick and other 

lleries, 228; bye , | amy 2 of corresponding week in 

ormer years, ‘0 ‘om the openin; 
$518 965 , 10, pening of the Museum, 

THE InoN aND SteeL InstitvTe.—A glance at our advertising 
columns will show that the first meeting of the Iron and Steel 
Institute of Great Britain will take place on Wednesday evening, 
June the 23rd, at the house of the Society of Arts, John-street, 
Adelphi, when the Duke of Devonshire will deliver an inaugural 
address. The Institution has our heartiest good wishes, and we 
have no doubt of its success. It may be worth while to state that 
not only iron molliers, but all employers and users of iron are 
eligible for election. 


APPLICATION OF GAS TO HEATING 
PURPOSES. re 


1 Ye ee 
THE use of gas as fuel has heen tried to a considerable extent in 
France and other countries, but the progres has neither been rapid 
nor very satisfactory; one reason of this lies, perhaps, in the im, 
ection of the modes of combustion, although something has 
done of late to remedy this ; another is the natural hesitation 
of the directors of gas works to keep pressure on their gasometers 
all day for a small supply, ? 
| Still enough has been done to supply a certain amount of infor- 
| mation on the economical part of the question, both as d 
| gas cooking apparatus and stoves for churches and other a 
| buildings. The average consumption of the cooking stoves in use 
| in France which consume a mixture of gas and air is found to be as 
follows :—For a large fire, 260 litres per hour ; for a moderate fire, 
| 140 litres per hour ; for a small fire 50 litres per hour. When the 
| stove is used, what the French call pot-au-feu, it is found that it is 
| sufficient to keep up a large fire for about twenty minutes only, 
| after which the gas may be turned down and the cooking com- 
| pleted with a very small fire. Taking the average duration of this 
kind of cooking at four hours, and the cost of gas at 30c. per 
cubic metre, the present price in Paris, the consumption amounts 
to 1040°20 litres, the expense of which is 3lc.°20, or little more 
than 14d. The cleanliness and handiness of gas as fuel, and the 
great economy arising from its instantaneous lighting and extinc- 
tion, give it, in the hands of careful persons, a great advantage over 
charcoal, with few of its inconveniences—one of which is the impossi- 
bility of using it for broiling without a special arrangement, as the 
smallest quantity of fat falling upon heated charcoal fills the house 
with stifling fumes, 

In a coal-using country, however, like England the use of gas 
for the heating of apartments, and especially large buildings like 
churches, is of more importance than its application to cooking; 
and considerable improvement has been made of late in France in 
apparatus for the warming of ordinary rooms, to which we shall 
shortly have to refer more ly. ’ 

The most important results yet produced refer to the heating of 
churches, which has been essayed on a large scale at Berlin. The 
method generally adopted is that of placing a horizontal gas-pipe 
with three jets within a stove made of sheet iron, and over the gas 
jets a piece of brass wirework, of which the openings are not more 
than 3, of an inch in di The cathedral of Berlin has a 
cubibal contents of about 17,300 metres, and it is heated by means 
of eight of these stoves, each of which has 22 of these brass 
gratings, measuring 1l}in. in length by I}in. in width, making 
in all about half an inch square of grating for each cubic 
metre to be warmed. The consumption of gas in raising the air 
within the edifice to the required temperature, an operation which 
takes three hours, is 83,400 litres, or 4'82 litres per cubic metre; to 
maintain the same heat afterwards requires only {4 of a litre of 
gas cubic metre, , 

The parish church of Berlin, whose cubic contents is 13,800 
metres, is heated hy four stoves, each ages | 

n. 


15 brass gratings, 
each rather more than 12in. long by 1 








. wide, or little 
more than } of an inch of grating per cubic metre to be warmed. 

The annual consumption of gas in the cathedral above mentioned 
is 2210 cubic metres, costing £20 ; this consumption is equal to 552 
metres per stove, and 300 litres per ? of an inch square of grating. 

The consumption in Parisian churches warmed by gas is found to 
agree very closely with that of the cathedral of Berlin, but other 
cases give different results :— 

The church of St. Philippe at Berlin has a contents of 2780 
metres, and is heated by two stoves 1m.40 high, 1m.10 long, and 
65 centimetres in width, each having seven brass gratings 16 
inches by 2in., equal to 2? of an inch square per cubic metre of the 
contents of the church. The annual consumption in this church 
is 1485 cubic metres, or at the rate of 410 litres of gas per cubic 
mewe of contents. But this church is only warmed three times a 
week, 

The church of Saint Catherine at Hamburgh is heated by eight gas 
stoves, each having 32 brass gratings 12in, long by rather more than 
lhin. wide; the cubic contents of the edifice is 33,900 metres, 

heating takes three hours and a-half, and consumes 220 metres 
of gas, costingabout 27s. 6d,, so that three litres of gas are required 
in this church per cubic metre of capagity ; the temperature is 
kept up subsequently by the consumption of # of a litre per cubic 
metre and per hour, 

Inthechurches of St. Mary and Nicholasin Berlin, andin Parisalso, 
a kind of large rose burner has been substituted forthe brass grating; 
these are known in France as mushroom burners (champignons). 
The result with these burners in the first of the above named 
churches isas follows :—The cubical contents of the building is 15,450 
metres, and the consumption of gas in four hours is 150 cubic 
metres, costing about 35s., and as it is heated by ten stoves, each 
having three of these rose burners, the consumption per hour is 14 
cubic metres of gas per burner, and nearly 2} metres for each metre 
of the contents of the church, In this case only we have. the 
effect as shown by the thermometer, which is to raise the tempera, 
ture of the church from one degree below zero to five degrees 
above, or from below thirty degrees to forty degrees Fah. 

In heating churches and large buildings the economy of gas ex- 
hibits itself quite differently as compared with its application to 
cooking; in the former case, the more continuous the operation the 
less the relative cost, whereas in the latter the more frequent the 
interruptions the greater the economy. The objection to gas on 
account of its vitiation of the atmosphere of a building is one 
= - eed the wire grating nor the mushroom burner has yet 
obviate: 








Tue “factory” department of the Gun Wharf and Arsenal at 
Portsmouth, which for some years has been an expensive branch 
of the main Arsenal at Woolwich, will be closed at the end of the 
present month, 

THE BritisH Assocration.—At a meeting of the council, on 
Saturday, Sir Roderick Murchison in the chair, it was reported 
by the general secretary that the following presidents of sections 
had consented to preside at the Exeter meeting. The following 
vice-presidents were nominated:—Section A (Mathematical and 
Physical Science)—President, Professor Sylvester, F.R.S.; vice- 
presidents, Professor Adams, F.R.S., and Mr, W. R. Grove, Q.C., 
F.R.S. Section B (Chymical Science)—President, Dr. Debus, 
F.R.8.; vice-presidents, Professor Odling, F.R.S., and Professor 
Williamson, F.R.S. Section C (Geology)—President, Professor 
Harkness, F.R.S.; vice-presidents, Mr. R. Godwin-Austen, F.R.5S., 
and Mr. W. Pengelly, F.R.S. Section D (Biology)—President, 
Professor Rolleston, F.R.S.; vice-presidentr, Mr, C. Spence Bate 
and Mr. E. B. Tylor. Section E (Geography)—President, Sir 
Bartle Frere; vice-presidents, Sir George Grey, K.C.B., and Mr. 





LAUNCH OF A SHip.—There was launched on Saturday from the 
building yard of Messrs. Bowdler, Chaffer, and Co., of Seacombe, 
a very handsome iron screw steamer of 600 tons, builders’ measure- 
ment, for Messrs. MacAndrews and Co., of London and Liverpool, 
and intended for the Spanish trade. The vessel upon leaving the 
stocks was named the Movatin by Mrs. James MacAndrews, the 
lady of one of the owners. The Movatin will be fitted with a pair 
of engines of 60-horse power collectively, by Messrs. James Taylor 
and Oo., of Birkenhead. ‘These engines are on the i 





A. G. Findlay, F.R.G.S. Section F (Economic Science and Statis- 
tics)—President, the Right Hon. Sir Stafford H. Northcote, M.P.; 
vice-presidents, Mr. T. D. Acland, M.P., and Colonel Sykes, M.P., 
F,R.8. Section G (Mechanical Science)—President, Mr. C. W. 
Siemens, F.R.S,; vice-presidents, Mr. G. P. Bidder, F.R.G.S., and 
Mr. ©. Vignoles, F.R.S. The Mayor of Exeter, Sir Stafford North- 
cote, and Sir John Bowring were present, and supported the 
application of the working men for a special lecture during the 
ting, which was unanimoysly agreed to, and subsequently Pro- 





prinaee ef high and low and made from the designs of 
Hepburn, ti i 
mth eA decom , LA. verpoal under whose superintendence 


e constructed. She will be 
fitted with a patent windlass by Messrs. Napier Brothers, and will 
also embody in the remainder of her fittings all the latest improve- 
ments of the day. builders have at present on the stocks two 
more similar siged vessels to the Movatin, for the same owners ; 
also two sailing vessels of 1100 tons each, and screw ateamer of 
700 tons, in course of preparation, and intended for the Mediter- 
ranean e. The Movatin is the sixth vessel launched from this 
yard within the present year. 


fessor W. A. Miller, vice-president and treagurer of the Royal 
Society, was invited to undertake the duty. This learned professor 
of chemistry, King’s College, London, is well known as an excellent 
lecturer to audien and is highly distinguished for his 


REPORT ON THE BHORE GHAUT ACCIDENT. 
(Concluded from page 406.) 


“24, Causes the accident.—-We now proceed to the second 
point nye for our consideration, viz., ‘‘the eauses of the 


25. Condition of line, train, and brakes,—Proportion of brake 
power to weight of train.—It has been shown that the condition 
of the line was good, that the engine, brakes, and carriages 
in good order when the train left Khundalla; that the pergons fb 
charge of the train were sober and capable, and that the brake 
power was ample, being more than 40 per y of the whole 
weight of the train, without the engine, and 59 per cent, if the 
e e is included. 

26. Evidence as to state of rails.—The rails, as before stated, 
were greasy from dew or mist, but not more so they are 
shown by evidence to have been on previous occasions when 
heavier trains have gone down in safety. The evidence of drivers 
William Race and Peter Gearing (pages 32, 33, and 51, Appendix 
A), who brought upa heavy goods train from the ape bear to 
Lanowlee between the hours of eleven and twelve on the night of 
the 25th, and the evidence of driver James Glendenning (pases 
34, 35 appendix A), who brought up the mail train from the re- 
versing station to Lanowlee, between the hours of two and three 
on the morning of the 26th, shows conclusively that there was 
nothing extraordi in the atate of the rails a couple of hours 
before, or half an hour after the accident, 

27. Rate at which train started on incline of 1 in 37.—Causes 
of accelerated woud. Miomanagenent of engine and brakes,—We 
are of opinion so far as the evidence goes there is no reason to 
suppose that the train started on the 1 in 37 inches incline below 
Khundalla station at an improper 
the train had been drawn over the crest of the 
engine brakes or the incline brakes, or both— probably —were 
eased off according to usual custom, and were not carefully 
attended to, and that in consequence the train attained a greater 


speed than the regulated twelve milesan hour before it had passed far 
down the incline, The i d, when noticed by those in 
charge of the aia, was in our n further accelerated by inju- 
dicious of both engine and brakes, an opinion which it 
will be 0 from the evidenee is shared by Mr. Saunders, the 
assistant locomotive superintendent, and Mr. Knox, the agent of 
the company. Had the brake power been kept steadily applied 


Pp. 
from the commencement, it is physically impossible that ihe train 
could have attained the speed which it is represented to have 
reached at the foot of the first incline of 1 in 37. 

28. Calculations as to effect of brake power under various con- 
ditions.—This is clearly shown by certain calculations which one 
of the commissioners (Mr. A. W. Forde, C.E.,) has made, and 
which are given below. Assuming the coefficient of friction, 
at py or per cent. it is shown, (1) that the train in question 
having attained a speed of *four miles an hour on an incline of 1 in 
37, could have been stopped by the break power available in a dis- 
tance of 74 yards (a); starting at a speed of twelve miles an hour, 

in 68°4 yds, (b 
» 190 (c 
30 ,, 427 (d) 

The above coefficient is, judging from all recorded experiments 
a low coefficient for steel on iron rails when greasy with dew, but 
if the coefficient be taken (2) at jth, or °05 per cent. only, this 
train ought to have been stopped on the 1 in 37 incline, starting 


at four miles an hour, 
in 45} yds, (¢ 
12 ,, 412 (f 
20 ;, 1144 (9 





% (h) 
supposing the full brake power to have been applied. 
Formula for Acstioreting. cas Retarding Forces, 


D= 


70 A° 
Where A is force apetied in lb, per ton, 
V velocity in miles per hour, 


D distance in miles, 
Total weight of train 158 tons with 93 tons of brake power. 
(1) Coefficient of friction at },th. 


Retarding force per ton of train Be = 110 Ib 


Rolling friction of 65 tons, supposing 93 ) 65% 8 _ 
tons to have been on skidded wheels, § ~ 153 ~ 328 
Total 113°28 
*Total retarding force § 113°28 
Gravity on 1 in 37 60°50 
(A) Available retarding force 52°78 lb, per ton, 
a ard Yards. 
=a =Txsame = 76% 
(12? —_s gg, 
70 X 5278 atcha 
(20)? 
70< 5278 = 1% (4) 
— a 
~~ 70 + 52°78 ~~ a 


(2) Coefficient at ath. 
Retarding force per ton of train oe + 3'28 = 69°28 





Gravity on 1 in 37 60°50} 
(A) Available retarding force 8°781b. per ton. 
oe Yards. 
v? _ ie - 
D=7a~ x87e = *8 
_ _ (12)? = . 
mxe7e = 1? (Pf) 
—_— —_ 
- we 7g = Ut (0) 
ae. a 
7ox87e = 24 
29. Taking the coefficient of friction at j;th (3) it is shown by 


the calculations that the force of gravity on a 1 in 37 incline wo 
overcome the friction, and that there would be a constantly accele- 
rating force applied to the train of 13°22 lb. per ton urging it 
down the incline. 

(3) Coefficient at ssth. 


Retarding force, lbs. per ton 74 bed <s + 3.28 
= @s 

Gravity on 1 in 37 = 60°50 

(A) Accelerating force 13°22 


It may illustrate the subject to show what the effect would be 
on the train of this accelerating force between Khundalla and the 
reversing station, 

30, Supposing the train to enter on the inclineof 1 ip 37 at four 





recent researches in the ons of the sun, eon sointly with Mr, 
Huggins, F.R.S. We understand that Professor Miller will be the 
guest of Mr. Acland, M.P., during the meeting. e proposal of 
the Chamber of Agriculture to hold a meeting jointly with the 
British Association was ref by the coynoil to Sir Stafford 


Northcote, as president of the section in which agricultural sub- 
‘yeslly discussed.— Times, ™ | 


jects are 





miles an hour, the s at the foot of the incline would be - 
two miles per hour (i); on the incline of 1 in 75 (No. 24 Tunnel) 
accel jing force would become a retarding force, and would re- 
duee the at the end of the lin 75 to twenty-five miles an hour 
(k) (notellewing for the curve, which would have a further retardin 
effect, or ati af ceng Spa ph me A Ry 
following agein increase the speed to about 31 miles per 
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force would act fully and reduce the speed in the length 

of the my om station to 144 miles an hour (m). An exten- 

ion of this level portion for a distance of 100 yards (n) would have 
t the train to a stand. 


Formule D =’ —**: 


iP a 
Where V is increased velocity at foot of incline. 
v initial velocity. 
A and D as before. 
V=/e+D A 
= 4° +70 X1'128m X 13°22 
= 32°07 miles per hour (i) 
=4/ (32°07)*—70 x “343 x 16°88 
= 25 miles per hour (k) 
V=¥/ (25)2 + 90 x “353 x 13°22 
= 31 miles per hour (/) 
=¥ (31)*—70 x “225 x 47°25 
= 14} miles per hour (m) 
re 
4°3)3 
D=¥ x 47-25 = 109 yards (n) 

31, Application to case of accident.—These velocities agree so 
nearly with the evidence of witnesses as to the speed attained by 
the train to which the accident occurred as to lead to the impres- 
sion either that the brake power only acted up to th or there- 
abouts, or that, from constantly releasing the mE, an intermit- 
tent acceleration and retardation of the train took place, which 
produced an agen effect. The last supposition is much in 
accordance with the views of the Commissioners as to what actu- 
ally occurred on this occasion, the tires of the wheels of the incline 
brakes and engine evidencing a large amount of friction at different 
points of the circumference. 

Further calculation as to effect of brake power.—As another 
illustration, suppose the train to have attained, as stated by the wit- 
nesses, a speed of twenty miles an hour about the middleof the first 
incline of 1 in 37, or say about half a mile back from the incline of 
1 in 75, and the coefficient of friction to have been ys. In this case 
the speed of the train would have been, with the full brake power 
applied reduced to 9°64 miles per hour (0) on entering the 1 in 75 
incline, and the train would stop in afurther distance of about 
56 yards, (p). : 


hour, on entering the level of the reversing station (7), where the 
retarding 


V=9/ 20°—70 x 5x 878 

= 964 miles per hour (0) 

Miles. - 
(9 64)2 
70 X 39°28 
= 56 yerds (p) 

33. Again with the same low coefficient of friction of 74; the 
train entering the incline of lin 75at forty miles an hour would, 
with full brake power applied, have been stopped at 158 yards (q) 
past the foot of the second incline, of 1 in 37, or about the middle 
of the reversing station. 


V=¥/ 402—70 X “B13 X 39°28 
= 25°65 miles per hour. 
= 9/ (25°65) —70 x 353 x 878 
= 21 miles per hour. 


Miles, 
(21)? 


70 x 69.28 

34. On looking through the experiments made by the locomo- 
tive superintendents, the results, as regards coefficient of friction, 
appear to vary from } to 4. The latter case being where the rails 
were artificially made slippery by pouring a mixture of clay and 
water down a pipe in front of the wheels, when a train of 2000 
tons going at twenty-one miles an hour was stopped in sixty-seven 
yarde, with only 85 tons of brake power, including the engine, 
which was reversed (the brakes on the engine were, it is be 
lieved, skid brakes). 

35, As a further illustration of the subject, suppose sand to have 
been used, which would create a coefficient of about jth. The 
train to which the accident happened going at a speed of 30 miles 
an hour, would have been stopped on the 1 in 37 incline with brake 
vans and spragged carriage alone, in a distance of 317 yards (r), and 
with wee power => — - now a, but with the 
entire © power in good order and properly applied in a di 
of only = yet - iat _— 

it e van , , 
cudinetions rt 131°7 Ib. per ton of train, 
Gravity on 1 in 37 60°5 


Retarding force 712 


iles. 
3 Yards. 
(30)? 
——— = 317 (r) 
wa cae 
ith brake and engine 2 »,. 
pe in at mr = } 267 -281b, per ton, 
Gravity on 1 in 37 60°50 


Available retardingforce 206'78 
Miles, 
Yards. 


= 109 (s) 





= 158 yards (q) 


(30)a 


70 x 206-78 
36. Further, with the same coefficient, the train entering on the 
level of the reversing station at 57 miles an hour, could have been 
ya | oe just before reaching the buffer stops—a distance of about 


D= 





37. Calculations prove that brake power was ample.—The above 
examples may serve to reassure the travelling public, as they prove 
convincingly that with proper. management the command of the 
trains on the ghauts can never be lost, or if lost can quickly be 
recovered by means of the brake power available. 

38. Doubt whether sand was used. —Defective sand-boxes.—We 
entertain doubts, notwithstanding the evidence, whether any sand 
was applied from the engine or the brakes on the occasion of the 
accident, o—- the sand-boxes appear to have been provided with 
sand, Even if sand was used as described we are of opinion that 
owing to the imperfect design of the apparatus for sanding from 
_— = a ae pe be ag ol an gree nga supply, it 

able effect, es when the train was running 

high ook onl the oscillation’ wes conaldayehia, - 

_ 39. Instances of trains attaining improper speed on former occa- 
sions.—Not reported to ment.— Precaution of sanding rails 
on Bhore Ghaut should have been taken.— Evidence was given before 
us that trains had attained a higher speed than they ought to have 
done on the Thull Ghaut in October, November, and December 
last. We have appended to our report copies of certain correspon- 
dence on the subject. In view of the facts here described, whick 
we would observe incidentally do not appear to have been reported 
to Government, we consider it would have been a wise and proper 
atep to have extended to the Bhore Ghaut the precaution taken on 
the Thull Ghaut, of sanding a certain length of line on the 1 in 75 
incline in No, 24 Tunnel and at the entrance to the Reversing 
Station, This would have been in accordance with the practice 
followed in England, as will be seen from the evidence of Mr. Knox, 





where stations are built at the foot of steep inclines. We under- 
stand this precaution has been taken since the accident. 

40. Reversing station dangerous,—We consider that the rever- 
sing station on the Bhore Ghaut has ever been, and, unless ex- 
tended into or protected by a safety siding of sufficient length to 
ensure trains being pulled up upon it, must ever remain a source of 
danger. rake power employed is ample, as above 
shown, it is possible the ce may > injured by accident (as 
shown by the evidence, pages 40 and 70), or may be mismanaged. 
Several alternative oe have been suggested by the company’s 
officers (see the evidence of Messrs. Knox, Le Messurier, Dewar, 
and others). 

41. Conclusion as to cause of accident.—The conclusion we have 
come to is, that the proximate cause of the accident was want of 
proper caution on the part of those in charge of the train ; but we 
are further of opinion that the railway company, after the recent 
experience on the Thull Ghaut of the danger consequent on inatten- 
tion to the regular rules of driving in misty weather, ought to have 
taken special precautions, by sanding rails, to prevent accidents 
arising from similar inattention above the reversing station on the 
Bhore Ghaut ; the more so as no catch-siding exists to prevent a 
train going over the end of the embankment at the reversing sta- 
tion if the control of it is there lost. 

42. Measures which should be adopted to secure future safe work- 
ing.—The third point on which Government require our report re- 
lates to the measures which should be adopted to secure the future 
safe working of the line. 

43. Sanding rails —We are of opinion that, as a temporary 
measure of precaution, the rails a by descending trains should 
be kept sanded in No, 24 Tunnel and at the reversing station on 
the Bhore Ghaut, and also in the Eheghaum Tunnel and at the 
reversing station on the Thull Ghaut. 

44. Alteration of gauge not recommended.—_We do not recom- 
mend that the gauge of the rails should be narrowed at the re- 
versing station as sugges by Mr. Knox. This alieration might 
cause a train to run off the road, and would in time result in the 
wearing away, both of the rails and wheel flanges, to an extent 
which would defeat the object of the measure. 

45. Instructions to guards and drivers.—We consider that both 
drivers and guards should be carefully instructed in their duties 
before they are placed in charge of trains on the ghauts, especially 
as to the management of the brakes, when from any cause their 
train is difficult to control, or has to be pulled up suddenly. 

46. Brake-vans should be better lighted.—As the safety of the 
train so much depends on the proper use of the brake power avail- 
able, it is essential that the guards and drivers should be able to 
act without hesitation in cases of emergency, such as might arise, 
for instance, from the derangement of a brake or an obstacle on the 
road. We also think the brake-vans should be better lighted than 
they are at present. 

47. Sand-boxes.—We consider that more efficient sand-boxes than 
those now in use should be fitted to the engines and brake-vans on 
the ghauts. The sand-boxes should be so arranged as to give a 
continuous stream in front of the leading wheels of the engine and 
brake-vans on both rails simultaneously, by means of some contri- 
vance which will enable the driver or guard to turn on the sand 
and keep it running at pleasure. The sand-pipes should be carried 
down close to the wheels and as near to the rail as possible, and 
artificially dried sand should be employed. 

48. European firemen. —Carriage examiners.—We recommend 
that every ghaut engine should carry European ‘firemen, and that 
the carriage examiners should be practical mechanics, accustomed 
to the working and fitting of brakes. 

49. Brakes in each carriage. — Improved wagon brakes.—We 
further recommend that as soon as possible all passenger carriages 
be py with screw brakes acting on both pairs of wheels, to be 
worked by hand, and that an improved class of lever brake, to act 
on both pairs of wheels, be fitted to all goods wagons and road 
vans. When this alteration has been carried out, we recommend 
the removal of the special brake vans now used on the ghauts, but 
we would restrict the load of passenger trains on the ghauts to 
120 tons, and that of goods trains to 170 tons, exclusive of the 


e. 

. Calculation as to effect of placing brakes on every vehicle.—In 
order to illustrate the effect of the change recommended—in an 
extreme case like that of this accident—we may observe that adopt- 
ing a coefficient of friction of pth only, a train with brakes on 
every vehicle could be stopped on an incline of 1 in 37, starting with 
a velocity of— 

12 miles an hour, in 255 yards. 

20 ” 704, 

30 ” 1,534 ” 
Coefficient 4th = 74°66 1b. per ton. 
Gravity on | in 37 = 60°50 

Available retarding force 14°16 

The train entering on the incline of 1 in 75 at 30 miles an hour, 
assuming the same coefficient, could be stopped before reaching 
the end of that incline. 

The train entering on the incline of 1 in 75 at 50 miles an hour 
could be stopped before reaching the end of the reversing station. 

The train entering on the level at 34 miles an hour could be 
stopped in the length of the reversing station. 

And if we suppose the rails sanded and assume the coefficient of 
friction at $th, a train allowed to descend from Khandalla without 
brakes, and attaining a maximum speed of 74 miles an hour, could 
be stopped by means of all the brakes on the level of the reversing 
station in less than 400 yards. 

51. Experiments to be made to ascertain coefficient of friction.— 
We recommend, however, that further experiments be made with a 
view to obtain the actual coefficient of friction under all circum- 
stances, and to test the efficiency of the altered brakes. 

52. Continuous brakes not recommended,—We do not recommend 
the introduction of any of the'systems of continuous brakes with 
which we are acquainted on the ghaut inclines. Many of these 
systems are highly ingenious and efficient under certain conditions, 
but they are not in our opinion suited for heavy trains on steep 
gradients, where the risk attendant on the failure of the continuous 
brake apparatus would be very great. In a recent account of the 
Mauritius Railway, from which a quotation appears at page 116 of 
Appendix A, it is mentioned that on one ion a |} g 
train attained an excessive speed through the dropping off of the 
nut of the eyebolt passing through the axle on which the con- 
tinuous chain of the brake apparatus is wound. The system of 
continuous brake used on the Mauritius Railway is a modification 
of Clarke’s patent. Though very efficient on level lines it is found 
difficult to manage on steep gradients, except with very light 
trains. The ae trains on the Mauritius line consist, we 
understand, of four carriages only. 

53. Fell’s system.—The introduction of a central rail, on the prin- 
ciple adopted for the Mont Cenis incline, known as Fell’s system, 
is advocated by the agent, Mr. W. Knox, and by Mr. Russel 
Aitken, C.E, (see their evidence, pages 131 and 145 of Appendix A). 

54, Their chief reason for recommending this system appears to 
be that trains might, with the assistance of the central rail, de- 
scend safely at a greater speed than is allowed at present, but we 
do not see the necessity of introducing this system on the Bhore 
and Thull Ghauts, both of which have a ruling gradient of 1 in 37 
only, and may in our opinion be safely and economically worked on 
the ordinary plan. 

55. Reversing stations.— We strongly recommend that the re- 
versing stations on both ghauts be done away with, as we consider 
they introduce an element of danger, and are an impediment to 

ic. Pending the pletion of the y works to effect 
the alteration, the reversing station at the Bhore Ghaut should be 
lengthened as rapidly as possible, on the line fixed upon for the 
extension round the hill proposed by Mr. Le Mesurier, the chief 
resident engineer, which we understand is now being surveyed. 

56. Copcidion.—* catch-siding should, we consider, be put 
in on the Thull Ghaut, midway between the top of the 1 in 37 in- 











cline and the reversing station, as we are of opinion that a catch- 
siding is required at every third mile on 9 continuous gradient of 1 
in 37. 

57. While on the subject of catch-sidings we could express the 
opinion that too much is now left to the intelligence and discretion 
of the native pointeman in charge. We recommend that the duty 
of opening the points be entrusted to a person travelling with the 
trains ; the duty of the man stationed at the sateh-ailing being 
restricted to keeping the points and in order. 

58, Inattention to Government Order of 1st March, 1866.—We 
cannot refrain from pointing out that we have had no satisfactory 
explanation of the reasons why the instructions of Government, 
given in their Resolution No. 605 of the Ist March, 1866 (quoted 
at page 97 of Appendix A), were not complied with. 

59. Recapitulation. —To recapitulate—We have endeavoured, 
first, to give a clear acconnt of the circumstances of the accident; 
secondly. we have shown, that in our opinion, the proximate cause 
of the accident was the want of proper caution on the part of 
those in charge of the train—that, though it was a dewy morning, 
and though the rails were in consequence slippery, still there was 
nothing unusual in this occurrence—that the brake power was 
ample, and that had it been properly applied, it would have been 
utterly impossible for the train to have attained the great velocity 
it acquired; thirdly, we have, as laid down in our instructions, 
suggested to his Excellency the Right Honourable the Governor 
in Council both the temporary and permanent measures which, 
in our opinion, should be adopted to secure the future safe working 
of the Bhore and Thull Ghauts, 

L, H. Baytey, President, 

A, F. BELLasis 

J. 5, TREVOR 

W. A. ForbE 

G. F. Hexry 
DosaBoY FRAMJEE 
H. F. Hancock, Secretary. 
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VISIT OF THE SOCIETY OF ENGINEERS TO 

THE LIMEHOUSE AND WEST INDIA DOCKS, 

WHATEVER science may have effected in the economy of material 
and its more skilful distribution in constructions of modern date, 
yet there will always be some examples where the vis inertia must 
be depended upon for stability where it is indispensable to build 
**en masse.” Of all engineering structures, harbours aud docks 
present the most prominent instances of the class under notice. 
Everything is large, massive, and, to a comparative extent, rude. 
In its principal feature a dock is a gigantic hole dug in the ground 
with heavy retaining walls tosupport the banks of the excavation, 
and provided with gates to open and close the entrance at pleasure. 
On Friday, the 4th instant, the Society of Engineers paid a visit 
to two of these ‘‘ nautical excavations ” in the vicinity of London, 
commencing the visit with the Limehouse Basin Improvements 
Walls. These works were commenced about two years ago, and 
constitute, in fact, the ‘*embouchement” of the Regent's Canal; 
and, in addition to the basin itself and entrance locks comprise the 
erection of new wharves, warehouses, and sheds, for landing and 
storing goods and merchandise. Mr. Edwin Thomas, M_I.C.E., 
the engineer-in-chief, and the resident engineer Mr. John Black- 
bourn, accompanied the visitors over the walls, and explained the 
various drawings, borings, and river sections that appertained to 
them, with that uniform cordiality and courtesy that professional 
men should ever extend to one another. Constructively speaking, 
the walls present no feature differing essentially from many of 
their predecessors in similar situations, They are of solid brick- 
work built with blue lias lime, backed with concrete 2ft. thick, 
faced with Staffordshire blue brick set in cement, and protected 
by cast iron fenders well bolted tothem. The gates are of wrought 
iron, and, together with the swing bridge, cranes, sluices, and the 
rest of the machinery—manual and hydraulic—were designed and 
constructed by Sir William Armstrong, whose acting engineer, 
Mr. Hendry, wason the ground ; under his superintendence the 
gates were opened and shut, the bridge swung backwards and for- 
wards, and the whole of the motive arrangement demonstrated to 
be ready for letting the water in, which will be accomplished 
directly the protecting dam is removed. 

Contrary to the usual system prevailing the company have car- 
ried out the work themselves, and the plan appears to have 
answered remarkably well, no “blow” or accident of any kind 
having happened during their progress. 

Leaving the Limehouse Basin the party proceeded to the West 
India Extension Dock, which is not in so advanced a stage as the 
works in the former locality. A very extensive area, including 
twenty-seven acres, will be opened for commercial purposes when 
this work is completed. wing to some cause or other, at present 
not thoroughly understood, a portion of one of the walls, about 
1000ft. in length, fell in a short time ago, but now the whole is 
nearly restored again. It is supposed that the excavations carried 
on in an adjoining dock had an injurious effect upon the founda- 
tions, which were to some extent, as it were, sapped. An existing 
boundary wall between the new dock and one in its immediate 
contiguity, is to be dewolished, and a row of warehouses erected, 
which will materially add to the accommodation and convenience 
of the shipping. Mr. John Hawkshaw is the engineer of this 
addition to the water area of the West India Dock Company. 
Time permitting, a flying visit was then paid to the premises of the 
London Engineering and Iron Shipbuilding Company, where the 
members of the Society were courteously received by Messrs. 
Westwood and Baillie, and conducted through the different shops. 
Among other objects of interest was an iron roof for the station of 
the Great Northern Railway at King’s Cross, a rew invention of 
Mr. Westwood, jun., for forming the joints of wrought iron piles, 
and an ingenious method for ascertaining the profile of the entrance 
+o a dock which it is intended to close by a caisson, After dining 
at Blackwall the party returned by an early train to town. Among 
those present were—Vhe president of the Society, Mr. F. W. 
Bryant; G. W. Harris, secretary; H. Le Feuvre, P. F. Nursey, 
J. H. Adams, T. Cargill, F. Houghton, and the usual number of 
visitors and friends of the members. 








EXAMINATIONS IN SCIENCE BY THE SCIENCE AND ART DEPART- 
MENT.—The annual science examinations of the Science and Art 
Department were brought to a close on Saturday the 29th May. 
This was the ninth general examination that has been held since 
the establishment of the system of aid to instruction in science in 
1859. The examinations are superintended by local committees. 
They were in this way held at 437 centres this year, whilst last 
year there were only held at 261. At that time there were about 
15,000 students under instruction, this year there were 25,000, and 
the number of papers worked shows a similar increase, having 
risen from 13,112 to 23,997. The number of candidates in the 
various subjects was a follows:—In geometrical drawing there 
were 2547, last year there were 1337; in machine drawing 2997, 
last year 1671; in building, construction, and naval architecture 
1993, last year 1206; in elementary mathematics 2302, last year 

390; in higher mathematics 85, last year 33; in theoretical 
mechanics 631, last year 353; in applied mechanics 254, last year 
167 ; in acoustics, light, and heat 1350, last year 769; in mag- 
netism and electricity 2480, last year 1038 ; in inorganic chemistry 
2166, last year 964; in organic chemistry 210, last year 128; in 
geology 609, last year 309; in mineralogy 67, last year 38; in 
animal physiology 2227, last year 1182; in zoology 303, last year 
298 ; in vegetable anatomy and physiology 144, last year 112; in 
systematic and economic botany 90, last year 73; in mining 48, 
last year 41 ; in metallurgy 120, last year, 81; in navigation 303, 
last year 219; in nautical astronomy 107 last year 86; in steam 
148, last year 106 ; and in physical geography 2786, last year 1516. 
This is the first examination at which the seholarships of £100 per 
annum, founded by Mr. Whitworth, have been competed for. 
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THE FRENCH ATLANTIC CABLE. 


Tue first operations connected with the laying of the new 
Atlantic cable, from France to the United States, began 
this week. Last Saturday the Great Eastern, with the 
cable on board, steamed slowly round from Sheerness to 
pe age and reached the latter on Monday evening 
at six o’clock. In the middle of the week the Chiltern 
laid the first portion of the shore end from Point Minou, 
in Brest Harbour, and after submerging three or four 
miles of the thick cable, buoyed up the end in deep water, 
clear of the rocks and dalhows nearer the coast. The 
Great Eastern will take up the end and make the splice on 
Sunday or Monday, and after laying a further length of 
shore end, till a depth of seventy or eighty fathoms is 
reached, the work of laying the deep-sea cable will begin. 
The shore end is of the same description as that used with 
the last Atlantic cable. 

The Great Eastern is Spero’ to leave Portland to- 
morrow, and to make the splice and start for America on 
Monday, taking about seventeen days to make the passage 
of: 2300 miles to St. Pierre. She will have 2700 miles of 
cable on board, or an allowance of 400 miles for slack. 
The William Cory left England last Wednesday week 
with about eighty miles of dheve end on board, to be laid 
from St. Pierre, and buoyed ready for thearrival of the Great 
Eastern. The cable will be laid to the south ofthe banks of 
Newfoundland, so will here be considerably deflected from 
its most direct path, but this is necessary, because if it 
were laid over the Banks it would be in constant danger 
from icebergs and the anchors of ype Sy wos A further 
length of cable of 700 miles long will be laid from St. Pierre, 
partly by the William Cory, partly by the Scanderia, and 
partly by the Chiltern, to Duxbury Beach, near Plymouth, 
where the “ Pilgrim Fathers” first landed in America. The 
Great Eastern is under the command of Captain Halpin, 
with Mr. J. P. Anderson as chief officer. The French 
company owning the cable will be represented by Sir Jas, 
Anderson, Mr. C. F. Varley, C.E., Mr. Fleeming Jenkin, 
F.R.S., and Mr. Latimer Clarke, C.E., who will have to 
watch all the naval, engineering , and electrical operations 
on behalf of the owners of the cable. The work of laying 
the cable for the contractors will be performed by Sir 8. 
Canning, Mr.{Willoughby Smith, and others of the staff of 
the Telegraph Construction and Maintenance Company. 
Professor Sir William Thomson will remain on shore, and 
watch the signalling operations at Brest. 

In another column will be found a summary of a very 
interesting lecture by Mr. Fleeming Jenkin, one of the 
electricians engaged in the expedition, containing much 
information about the method of laying the French cable. 
This lecture was delivered a few weeks at the Royal 
Institution, in the presence of a large audience and many 
of the leading philosophers of the day. Mr. J. P. Gassiot, 
pen — on the occasion. e are rape to Mr. 
Jenkin for the accompanying diagrams, which show some 
of the essential ookaral the appliances to be used to sub- 
merge the cable. Fig. 1 is a section of the Great Eastern, 





Fig. 1. 





auxiliary vessels simultaneously lifting the cable. M is a 
sharp grapnel intended to cut the cable, and so reduce the 
strain upon the cable at 8. 
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ig. 5, representing the ing out of the cable, shows 
one at which the cable ies ind the ship in paying 
out at four knots per hour. E is the Great Eastern, and A 
the point where the cable reaches the bottom of the ocean, 
the practical depth of the water being 2000 fathoms. 

The shore ends of the French-Atlantic cable are very 
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heavy, but taper as they reach thedeep-sea portions. They 
have the same core as the main, cable, and at the end 
furthest from the shore are each covered with twelve BB 
——— iron wires, ‘238in. in diameter, weighing not 
ess than 11,160 lb. per knot. The heavy shore 
end next the landing places is first covered with 
twelve BB galvani Iron wires, nineteen inches 
in diameter, served with a sufficient quantity of 
tarred yarn to form a bedding for twelve strands, 
each formed of three galvanised iron wires ‘230 
inches in. diameter, giving a total weight of iron per knot 
of not less than 38,000 Ib. All the iron wire is of the 
quality known as “ best best,” free from inequalities, gal- 
vanised, annealed, and capable of being bent round itself 
and unbent without breaking. There is no weld or joint 
in any of the iron wires within twelve feet of any other weld. 
Theshore ends are further covered, outside the iron wires, 
with two coatings of mineral pitch and silica, in the pro- 
portions of sixty and oe J parts respectively, with suffi- 
cient mineral tar to give the requisite consistence, and with 
two servings of tarred hemp yarn, laid alternately, the first 
coating of yarn being next the wires, then a serving of 
compound, then the yarn again, and lastly compound. The 
compound was applied hot, and the yarn was laid over 

immediately afterwards. The 
D 5 yarn is everywhere covered 
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with the compound, so that 
the outsides of the shore 
ends are smooth and regular. 








There are eighteen knots of 
the heaviest shore end, and 


























127 knots of the lightest 





showing the tanks containing the cable, and the position 
of the paying-out and picking-up machinery; B is the 
bow-wheel over which the cable is hauled in; D the dyna- 
mometer; P the pickin *: wheel; and F the fore-tank. The 
main is omitted; P’ aft tank; E paying-out drum; 
D the dynamometer; and § the stern wheel, with the cable 
running out into the ocean. 
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iL ; shore end; very little of this 

heavy cable will be laid off the . coast a Yemen, but a 

great deal off St. Pierre. At each end of the deep sea 

cable there will be a taper a quarter of a mile long, join- 
ing it to the shore ends, 

e dimensions and breaking strains of the wires used 

in the deep-sea cable will be found in the Royal Institution 


proceedings upon another page. The joints in the iron | the li 
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Figs. 2 
ying-out machinery, invented by the late 
ig. 2 shows the principle of Appold’s brake. In this cut 
O is the pivot of the break-wheel, and C the pivot on 
which the lever C,A, B works, W is the weight on the 
brake. The brake-wheel is attached to the paying-out 


ppold. 


drum. When the friction of the brake strap is 
than the weight W the latter is lifted up, and as 
is shorter than O, A, B, the enae 

brake strap, and lets the wheel sli 
strain on the cable never can exceed that 
Fig. 3 shows Appold’s brake drum. In this cut C is the 
centre on which the lever hangs, to which the weight W is 
attached, and applies pressure to the strap on the break 
wheel of the paying-out drum. To prevent the weight W 
from vibrating, there is a piston at P, fitting closely into a 
cylinder ae water. T is a capstan wheel for 
— up the weight W when the paying-out machinery is 
entirely released from the brake, 

Fig. 4 shows the picking-up catenaries. In the upper 
part of the cut, M represents the grapnel at the surface 
of the water, showing the catenary which would be 

id out with 14 per cent, of slack, and 
2000 fathoms, In the lower of 


r 
CAB 
of angle niaaier tie 
In this way the 
of the weight W. 


formed by a cable 
lifted in a depth 


the cut,{S represents the Great Eastern, and B, M, two 


and 3 represent the most eciena pert of the | wires 
r. A 





i e by scarphing the ends, binding them with 
fine wires and osteiing them, each wire being also served 
with the best Manilla or New Zealand hemp steeped in tar. 
The conductor consists of a strand of seven wires of annealed 
copper, with an electrical resistance per knot at a tempera- 
ture 
Association units. The interstices of the strand are com- 
pletely filled up with Chatterton’s compound. The gutta- 
insulator is put on in four concentric layers of equal 
thickness, with a layer of Chatterton’s compound between 
each layer of gutta The electrical resistance of the 
insulator at 75 deg. Fah. is not less than 250 millions 
of British Association units after one minute's electrifica- 
tion. The finished core is capable of resisting the — 
of water along the conductor, when a of 600 Ib. 
ve square inch is applied at one endof a specimen 6in. 

ong. Very great precautions have been taken by the 

manufacturers to prevent faulty joints, for it is at the 
—_ that electrical 1 is most likely to occur. 

uring all processes of manufacture the cable was kept as 
much as possible under water, and on board the Great 
Eastern the cable tanks are kept nearly full of water, so 
that the cable is completely covered. 

The main cable from island of St. Pierre to the 





United States is 700 miles long, and will take a very indi- 





75 deg. Fah. of not more than 3°25 British | », 


rect route, because of the inequalities and dan, presented 
by the bottom of the uate senorn oneak of America, 

is cable being shorter and more easily recoverable in 
case of accident, is not of such quality as the one to 
be laid across the Atlantic. It contains a conducting 


strand of seven copper wires, weighing 107 1b. per knot, 
and the insulator, of gutta- coll Uheliotants com- 
pound, weighs 150 Ib. knot. This core is served with 


tanned jute yarn, with a covering of ten BB galvanised 
iron wires, ‘165in. in diameter, weighing pt gn Ib. 

r knot. It has an outer —— of hemp and asphalte, 

id on in two coatings. e shore ends are of the same 
description as those connected with the main Atlantic 
cable; in all there are twenty-two knots of the heaviest 
shore _ and fifty-four knots of the lighter shore end to 
to be with the main cable connecting St. Pierre with 
the United States, 

When starting on Monday next, the Great Eastern, 
driven both by screw and paddle, will pay out the cable at 
the rate of about six knots per hour, and, should weather 
permit, will travel at the same speed across the Atlantic, 


reaching St. Pierre in seventeen or eighteeen days. In 
four different places between Brest and St. Pierre will 
lay about three miles of slack in a zig-zag course, to facili- 


tate the picking up of the cable in case of accidents. 

In accordance with the terms of the contract between 
the “ Société du Cable Transatlantique Frangais, Limited,” 
and the Telegraph Construction and Maintenance Com- 
pany, Limi the latter will receive in all £92,000 if 
they lay the whole line successfully, and it keeps in good 
working order for six months, But the greater portion of 
the above amount has already been paid to them. The 
following are the particulars :— 





vt pees Se ee lee Ge 60 be ce se 4e. ce co colel® 
3564 miles of cable at £164 permile .. .. £584,496 
On completion of manufacture .. «+ «+ «+ 504 
— ee oe 585,000 
Seven payments of £20,000 each, when each length of 500 miles was 
cOfled om bontd 2. 2. 1. co cc co ce oe co ce co co 140,000 
When the ship leaves Bfest.. .2 2 «ce os «+ oe se ve se 35,000 
On completion of the section between Brest and St. Pierre (in fully 
paid s Des. dp we 66 00 Gb 60. a6, <0 00) ob 26 co SD 
On completion of the section between St. Pierre and the United 
WOES cc cc ce co co 00 _ ce ce ce co ceo co co co 10,000 
Six months after the completion of the whole (in fully paid shares) 20, .00 
£920, 


In the event of a failure, the cable remaining on 
the Great Eastern is the property of the French company. 
Directly the Great Eastern returns to England she will 
take fresh cable on board and start for India, to lay a line 
between Bombay and Suez. 





THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


A CROWDED ne of members and friends of this rapidly 
growing institution took place on Saturday the 12th inst. at the City 
Terminus Hotel. The buair was filled by the president, Mr. J. 
Newton, of the Royal Mint, and the vice-chair by Mr. John Ives, As 

the election of new associates, honorary and ordinary, pre- 
ceded the immediate business of the sitting. Mr. Fergus Jordan, 
of Messrs. McGlashan’s, Victoria Works, Drury-lane, Mr. Samue! 
Goddard, of Woolwich Arsenal ; Mr. John Hoodaw, also of Wool- 
wich Arsenal; and Mr. Welch, of Messrs. Ravenhill and Co.’s, 
constituted the list of new ordinary members, and Mr. N. H. 
Allan, of Messrs. Gwynne’s, and Mr. W. M. Whieldon, of the firm 
of Whieldon, mes i and Lucas, were the honorary associates 


we 
Mr. David Walker then proceeded to read a paper on the ‘‘ Sim- 
plification of the Patent Laws.” ee patent rights 
really mean, the author traced at length and with 
great lucidity, the history of the patent system from the time of 
Queen Eli th to the t hour. Hecombatted the views of 
Mr. Macfie, Sir Roundell Palmer, Lord §S , and others who 
took in a recent debate on the abolition of the patent law in 
the House of teary — —*_ 4 in favour of a 
sweeping amendment o! patent system, quite opposed to 
abolition. Mr. Walker considered the principal evils of the 
present law of patents to consist in—(1) exorbitant cost of a 
patent; (2) the imperfect security it afforded to an inventor; (3) 
i m which its maintenance entailed; and (4) the cumber- 
some and vexatious nature of the i for settling dis- 
puted questions aff patent rights. The first demand he 
would make was that original cost of a patent should be 
ing what was absolutely n to 
In the next place, there should be 

of skilled men, whose 


hoped Commission would ere long be n: 
to examine into the whole subject of patents at home and abroad. 
By comparing the various systems at work hout 
notably in the United States of America— 
i data might be i 
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AS FITTED ON BOARD 158.8 MERCURY, 


MESSRS, R, AND W. HAWTHORN, ENGINEERS, NEWCASTLE-ON-TYNE. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opi: 
Correspondents. ) 





of our 


MR. WILSON’S SUGAR MILLS, 

Str,—Mr. J. 0. Wilson in his letter in your impression of 21st 
current, appears reluctant to give publicly any reply to the simple 
questions proposed in my letter of the 7th current, a reluctance 
all the more remarkable, when compared with the anxiety he dis- 

layed, when in his first letter ‘he trusted and believed that the 
Sones. Robey would not grudge him the merit of its conception;” 


meaning, of cotitse, the — of the sugar mill and ge , 
As regards the object of the inqtiiries made, it was for informa- 
tion. The d aving a the attention of more than my- 


self, I ventured in their and my interest to ask those few questions, 
The design of the said mill begome publie property, and 
very publicly claimed by its ‘‘ coneeiver,” [ thought it was worthy 
of a public explanation, but Mr, Wilson thinks otherwise. 

He denies, however, having olaitned any improvements. I hardly 
said he had done so directly, but rather that he had allowed some, 
at any rate, of your readers to infer the existence of a benefit in its 
pecttliar design, as he says that it is known with much approval in 
several parts of the world as ‘* Wilson’s three-wheeled gearing.” 
I supposed that if it was known by a specific title as stated, that 
such was in consequence of some inherent benefit in its design. 
But Mr. Wilson says he claims none. So in avoiding my former 
faulty assumption, I am in danger of committing another error in 
supposing it has sotne negative qttality peculiar to ‘‘ Wilson’s three- 
wheeled gearing.” 

Mr. Wilson says he will be happy to stipply the information 
craved, if it be fairly required for the public interest. 
can have little doubt on that point, for if the design of his mill 
was thought worthy of a place in the columns of THE ENGINEER 
by its able conductors, it surely was for the public interest. How 
much the more then must any remarks from him tending to 
amplify that design be in the public interest also ? 

DEMERARA. 

[Why does not ‘‘ Demerara” permit us to publish his name, and 
so end the matter ’]—Ep. E. 





FROM ENGLAND TO INDIA DRYSHOD, 

Sir,—I perceive in your last issue, and in one or two former 
numbers of your journal, letters from Mr. Austin wherein he | 
persists in appropriating my plans—plans which I have made of | 
world-wide importance by constant labour, reiterated writing, and ; 
heavy expense. 

Mr. Austin gives a series of routes to the East, many of them 
impracticable and none of them original. He has arrived at the 
ninth route, but any tyro with an atlas and a pair of compasses 
could indicate as well the nine millionth. It is a common expres- 
sion that ‘all roads lead to Rome.” What I wish, however, 
particularly to impress upon the public is that what he calls the 
fifth route is mine, and not his, I refer to the Emperor of the 
French, to the Earl of Clarendon, to Lord Halifax, to Rustam 
Bey, to Mr. Gordon, formerly the British Plenipotentiary at 
Berne, to M. Van de Weyer (the former envoy from Brussels to the 
Court of St. James), besides a crowd of other witnesses, Havi 
referred to my writings in all the leadin gt oe in England, 
Treland, France, Belgium, Switzerland, Italy, Spain, Germany, 
&c., I have no difficulty in proving that I was the first to suggest 
what Captain Tyler so well expresses when he says, ‘* The hope of 
the Indian traveller of the next generation, chimerical as it may 
yey! to many at present, must be nothing less than to pass dry- 
shod from London to Bombay - through a submarine tunnel from 
Dover to Calais, through Europe by railway over the Bosphorus 
by a bridge, and forward by railway down the Euphrates Valley, 
and round the Persian Gulf to Bombay.” This is exactly what 
I expressed in my letter to Lord Clarendon, headed ‘‘ Direct Com- 
munication from London to Caleutta entirely on Land,” years 
previous to the time when Mr. Austin heard of my plan—possibly 
without paying much attention to it—and then fancied that he 
had made a discovery. 

Mr. Austin is a great imitator. He gives the distances by 
different routes, as [ did, but he has, so far as I know, never laid 
out thirty miles of a railway, and does not know that distances 
on paper are altogether changed when plans come to be put into 
execution. I gave the distances by the Cape of Good Hope, by 
the Panama route, by what is called the ‘overland route,” and 
by my direct railroad from London to Melbourne, because they 
are so great that the advantage gained by my project was thus 
made evident—the gain in time being most material. 

Captain Tyler must laugh when he reads that Mr. Austin knows 
80 little of the subject as to call the route by Ostend and the 
Brenner Pass ‘‘ Tyler’s route”! There is an exellent oo ex- 
pressed in the 8, ‘* Tot homines quot sententic;” but I am sorry to 
say that in as many lines as Mr. Austin has written there are at least 
so many errors! Again he imitates me in showing the shortcomings 
of the Suez Canal project, but not on the high ground which I 
took, but merely use I drew the parallel between my line 
entirely on lan@and M. de Lesseps’ scheme entirely by water ; and 
now that so much is being said about that abortive canal scheme, I 
trust you will allow me to put the British public on their guard, as 
I have often done before. What I said from the beginning was:— 
Firstly, ‘‘ that water communication is not suited to our days, 
becatise we can travel four times as quickly by land as by sea;” 
secondly, ‘‘ that the Red Sea route is not in the right direction for 
India and the East;” thirdly, ‘that it never could be constructed 
for eight millions sterling, and, consequently, that it can never pay 
as a commercial speculation;” and, fourthly, ‘‘ that asthe Red Sea 
and the Mediterranean are on the same level it will become a 
stagnant ditch, and will soon be filled in again by the sand of the 
desert,” &c..&c. Ke, 

I stated that my land line must be carried out at ‘no distant 
period, and I maintained, as I do still, that I am quite ready, by 
an entirely novel financial arrangement, to put Caloutta into com- 


mutieation with London by a route entirely on land, which is | j, 


certain to become a good paying enterprise, while the roundabout, 
slow, costly route through pt is destined to become a gigantic 


jure. 

I trust that after my having devoted so manyjyeats of my life to my 
grand project, and having made so many sacrifices of time, money, 
and thought, you will allow me to claim my own now that it is 

viewed as one of the primary problems of the 

present, viz., the importance and feasibility of connecting our 

 nre dominions with the seat of empire here by an wnin- 
pted land line. 


In conclusion, allow me to refer to papers published by me on 
the subject in almost all the scientific and technical journals of 
Europe, and to several letters which Fg were so good as to 
ag in THE ENGINSER, very espevially in your 26th volume, 

o. 655, and dated July 17th, 1868. I would especially remind 
Mr. Austin of the useful Latin recommendation, “ Ve sutor ultra 

idam.” WILLIAM Henry VILLIERS Sankzy, 
on, 6th June, 1869. 
BIRMINGHAM AND THE FACTORY ACT, 

Sin,—A paragraph from an article that appeared in your journal 
on the 28th ult., headed “ Birmingham at Work,” is being copied 
into the provincial papers, and is calculated to convey an erroneous 
impression. The writer of the article in question says: ‘‘The 
anomalies of the Factory Acts Extension Act as applied to Birming- 
ham, after much adverse criticism on the part of manufacturers, 
are now being discussed with some spirit by the workpeople them- 
selves- the latter not unnaturally condemning what is considered 
an undue interference with industrial pursuits, without the at- 
tainment of a corresponding benefit.” 

Now what are the real facts. In December last Mr. Baker, the 





the inspector of factories, invited the manufacturers of Birmingham | rails 
to meet him and discuss a plan he had prepared for assimilating 





cases 
” | assim 


' the Workshops Bill with the Factories Act. A resolution ap- 
proving of it was passed by a om poy of 41 to 9, by one of the 
most influential meetings ever held in the Birmingham Chamber. 
Now for the gee ES During the past month a conference 
of working men has been held—the chief magistrate of the borough 
a. Mr, Baker was invited to be present, and hear what 
6 operatives had to say of the Acta. 
Their deliberations were of the most unanimous character, not a 
— dissentient voice was A full report of the pro- 


8 Ss sory in the daily papers, the Post and 
Gazette, copies of which I endlose, The Post, remarking in its ac- 
count of the wing resolution “ was 


with hearty un ity. 

, 8. W. Richards, button maker, moved the first resolution :— 
“That the Factory Acts have been passed for the benefit of the 
working classes, to give to women the geen of rendering 
thelr homes mote comfortable and attractive, and to afford to 
young persons and children of both sexes the means of instruction 
and recreation. That this meeting resolves, first, to request the 
Beoretary of State for the Home Department, to whose well-known 
desire for the education of the people they look up with confidence, 
not to grant any modifications whatever except in the most urgent 
and, second, to bring in a bill as early as may be convenient, 
ting the clauses cf the Workshops Act to those of the 
Factories Act Extension Act, 1867, and to remove the adminis- 

tration from the local authorities to the inspector of factories.” 
A second resolution was passed with the same unanimity, and is 








Surely he | 


| known spirit of fairness, you will 


“ That the Facto 
textile workers, so that woiren and children should not commence 
work before 6a.m., nor work after 6 p.m,, nor after 2 p.m. on 
Saturdays; which privileges they have enjoyed to the present 
period with the utmost advantage. It is, therefore, the opinion 
of this meeting that the hours of labour should be uniform for al 
kinds of manufacturing industry—viz., between the hours of 
6 a.m. and 6 p.m., and not later than 2 p.m., on Saturdays; and, 
while admitting there may be found es in which certain modi- 
fications of these hours may be useful or even necessary, such 
modifications should be granted with a sparing hand, and after the 
most careful consideration, lest the especial privileges given to 
the people by these Acts be rendered useless to them by a specious 
=. of exigencies which do not exist for continuing the late 

ours, which ought never to have had a place amongst us.” 

This is the only public meeting ever held in Birmingham b 
working men to discuss the subject. I trust, Sir, from your we. 
be able to find space for the 
above, so that your readers may be put in erry of the exact 
state of the matter. . Watt RicHaRps, 

Friday Bridge Works, Birmingham, 

June 4th, 1869. 

[Mr. Richards has somewhat misconstrued the remarks of our 
correspondent. The latter referred to the ‘anomalies of the Act,” 
and not to the Act itself, as is evident from the extract quoted. 
The principle of these anomalies is the dividing line fixed by the 
measure to distinguish factories from workshops. The assimilation 
of the two measures was a subject of a memorial tothe Secretary of 
State, which Mr. Richards himself proposed. The remarks of our 
correspondent referred more especially to the Workshop Act, 
which he included in the general term of the Factory Acts Ex- 


as follows :— 
Act of 1850 fixed the hours of labour of all 


ten Act, of which measure it is perhaps more strictly speaking 
a supplement than an incorporate part. With this explanation 
we think Mr. Richards will accept our correspondent’s remarks as 


eo both to Birmingham and the district, and in this view 
of the case it will be seen that our correspondent did not find 
fault with the em of 

present details, —Ep, ¥| 


PREVENTIBLE ACCIDENTS. 

S1r,—I see that a dreadful accident has occurred on the Sheffield, 
Manchester, and Lincolnshire Railway—a man’s head coming 
in contact with the buttress of a bridge where there was not suffi- 
cient clearance. Such accidents are not uncommon, and though in 
part owing to the thoughtlessness or ignorance of the sufferers, 
the railway companies are also to blame, not so much for the want 
of space, which may possibly have been unavoidable, but because 
they do not adopt the simple and inexpensive expedient of putting 
up a sloping boarding from the corners of all such projecting but- 
tresses for a considerable way back along the line, the width at 
commencement being of course considerably wider than could 
reached by a person’s head from a carriage window. As such & 
board is only required at the window light, it would interfere little 
with ground space. A sight of this would generally be sufficient 
warning; but even if unobserved or unheeded, the gentle inclina- 
tion of the board would push a person's head back as the carriage 

rogressed, and in most cases the moment a man felt his hat or 
pair touched, he would pull it in quick enough. I trust this idea 
may be taken advantage of, that other serious accidents of the de- 
scription referred to may be prevented, LAURENCE HILL. 

Port Glasgow, June 9th, 1869. 


the Act, but only with some of its 








CHANNEL COMMUNICATION, 

S1rr,—The bed of the Channel being very regular, I should think 
the best method of obtaining a safe ge with easy ts, 
and at as little cost as possible, would be a double tube, or outer 
and inner case of iron, as the space between, being filled with 
concrete, would not only make an immensely strong tube, with a 
propottionately small quantity of iron, but, being circular inside 
and horseshoe-shaped outside, would form & concrete tunnel, 
independent of the iron casing. As to the difficulties and expense 
of laying such a tube, they would compare favourably with either 
bridge over or tunnel under; for, as the weight of the tube 
be made to slightly exceed its buoyaney, the first section, having 
its foremost end closed, would be borne by either singly or 
in couples, and so carried over the i larities of the bottom till 
the first station or air-shaft was reatued, and the tube seourely 
inserted or built ogee Wy cap taken off and placed 
another length, to be forward in a sim’ 
ength of sections, distance of air-shafts, the 
&e., are yo of detail, I throw out oer " 

ovo! ‘urther discussion upon a subjec #0 muc 
tate Bt thank ou to place them within the influence 

should build air-shafts 





extensive circle, a pair of tubes, 
but fit try one tube and work it, which wo btless lead to 
e improvements in a second, either in the tube itself or its bed. 

@ best bed would be ol 


ties of the bottom 





con’ improve it. 
MR, WILLIAMS’ PATENT SWITCHES. 
Sm,—TI cannot agree with you in thinking that Mr. Williams’ 


= switch will ever be adopted in permanent roads for the fol- 
owing reasons :-— 

The length of the switch in the drawing is between two and 
three times the gauge, or about 12ft. In order to divert the 
traffic from the main line to the branch, one end of the switch is 
moved through a space equal to the thickness of the flange of the 
rail, plus the clearance between the rails, say 5in. Confining 
myself to the example given by you, viz., thut of a branch line 
leaving a s ht main line, the radius on the branch to suit this 
12ft. switch ought to be five or six chains, if we suppose the curve 
to i diately at the end of the switch. Since the 
tongue of an ordinary switch can be left by the aid of the stock- 
rail fully jin. thick, the curve really begins some feet behind the 
kink in the stock-rail, and the radii suitable for a 12ft., 16ft., and 
18ft. switch would be about ten, eighteen, and twenty chains 
respectively. In the case of Mr. Williams’ switches the radii 
would be about six, ten, and twelve respectively. : 

I see in your drawing that Mr. Williams’ switch consists of two 








bolted ether—a wise precaution against a danger 
you do not ine. wa. the possibility that the switches 





may spring outwards from the weight of the passing load, and so 
lose gauge. A reference to the drawing shows that this danger 
only exists when the points are set for the branch. 

Since the same rail of one of the switches has to serve both 
roads it cannot be bent speci on suit either; in order, there- 
fore, to obtain a good road for both branch and main line the length 
of the switch must be chosen to suit the radius of the curve. In 
the case of the tongued switch, since each road has its own rail, a 
judicious application of the jimcrow will make a very good 
road for curves of radii varying within wide limits of the correct 
one. We are thus placed in a dilemma. 

If we make the switches of proper length to suit the radius of 
the curve, the switches will probably spring, and the road get out 
of gauge. If we make them short, an ugly angle will exist at each 
end of the switch when the road is right for the branch, which no 
skill in platelaying can obviate. These angles will be very un- 
sightly, and will, I also apprehend, prevent any free sliding of one 

air of fish-plates from one rail to the other. Under the most 
cat circumstances such slight fittings could scarcely long 
bear the wear and tear of heavy traffic. 

Mr. Williams’ adaptation of the navvy switch is, however, very 
ingenious. They are, however, as much facing points as any 
other. Accidents at junctions, owing to the existence of face 
om, arise from two causes—negligence of the pointsman and 

ad condition of the locking gear, &c., of the switches. Now it 
cannot be maintained that the pointsman will attend more care- 
fully to one set of points than another, and it must be admitted 
that tongue switches with locking gear constitute an arrangement 
more simple, and therefore less likely to get out of repair, than 
that patented by Mr. Williams. CONTRACTOR’S ENGINEER, 

June 14th, 1867. 








WIRE DRAWING, 

Sre,—Having seen some notices in THE ENGINEER relating to 
the manufacture of wire, and one of them quoting the book edited 
by Mr. 8. Timmins concerning ‘The Industries of Birmingham 
and the Midland District,” which in one particular at least—that 
referring to the Webster family—is inoorrect, I venture to forward 

‘ou some notes that have been collected concerning wire, its 
istory, and its manufacture, which, if the authorities ens which 
they are taken be reliable, may be considered authentic. 

Beckman,* according to the best information he was able to 
obtain, classes the invention of drawing wire through a plate, or 
proper wire drawing, among those of the fourteenth century. 

@ importation of foreign wire into England was prohibited in 
1465, being the fourth year of Edward IV., so that the manufac- 
ture must have been of some extent in those days, and of considera- 
tion, by reason of its being used in the woollen trade for making 
cards, The process of making wire was at this time most labo- 
rious, as the metal was gradually brought down to a manageable 
size by some sort of tilt hammer, then by hand hammering, and 
finally reduced through the draw-plate by main strength. 

The next improvement in the art was the invention of the draw- 
itig machine driven by water working a pair of pincers, which 
Opened as they fell against the draw-plate, laid hold of the wire, 
which was guided through a hole in the plate, shut as they drew 
back, and in that manner pulled the wire along with them. Neither 

e inventor nor the time when the machine was invented is known! 

+ is more than probable that it was first constructed at Nuremberg 
about the close of the fifteenth century by a person named Rudolf, 
who kept it long a secret, and by these means acquired a consider- 
able fortune. ‘his process of drawing wire in a mill was intro- 
duced into England about the year 1565, and wire mills were set 
P by Germans in the Forest of Dean in 1568.¢ Before this time 

glish wire is said to have been bad, and the greater part of the 
iron wire and ready made wool-cards had been imported. For 
hearly 100 years very little is heard of the manufacture, when 
foreigners began to compete with us on our own ground, and gave 
tise to the idea amongst some authors that they were introducing 
the manufacture for the first time, and instance as such a mill at 
Esher, established by Jacob Momma and Daniel Demetrius, and a 
flatting mill at Sheen, near Richmond, set up by a Dutchman in 
1663. The wire works in Monmouthshire and in the Forest of 
Dean were at this time extensive, as in 16%, Sir John Petters 
mentions the “‘ great work of iron at Whit! >k, near terne, 
for the working of iron wire for cards for wow |... cloth, which is 
still kept by Mr. Foley.”§ Yarranton, in 16;° speaking of the 
Forest of , says ‘* What infinite quantities «./ raw iron is there 
made into bar iron and wire.”’|| 

Mr. John Webster and his nephew have the credit of being the 
first to introduce the making of wire into the neighbourhood: of 
a about the year 1730, Mr. John Webster converted a 
mill at Perry Barr for that purpose, and his nephew, Mr. Webster, 
of bpeeyny y - at Kinver, on the river Stour. 
ture was at time tedious, and no material improvement took 

lace until the introduction of rolling mills in p of the tilt 

mmer, which was not until the commencement of this century. 
The iron bars were tilted down till they were sufficiently small to 
be drawn through the plate by identically the same machine as 
that invented at Nuremberg 200 years before, and the wire was 
then further reduced to the smallest sizes by @ horse working in a 
similar apparatus to that used by brickmakers for grinding clay, 
and by hand labour, this latter being applied to the finest kinds. 
Mr. Webster’s mills at Kinver were one at Rosefield, a new mill 
upon the Navigation Trench, and Willeld’s mill. 

Rolling, like other inventions connected with the manu- 
facture of iron, originated in Germany. In the early part of the 
last century it was brought into this country by a John Hanbury, 
who is also said to have introduced the art of turning into Eng- 
land, It seems, however, as if the process of rolling did not make 
much progress at this time as in 1783 or 1784, Mr. Cort, of 

rt, obtained two patents, one for puddling, the other for 
ro iron, Serivenar, in his ‘‘ History of the Iron Trade,” gives 
Mr. Cort all the credit for the invention of rollers, and, to illus- 
trate the importance of the invention, adds that it required the 
hammer to be kept constantly at work to draw 20 wt. of average 
sizes in twelve hours, while one pair of rollers will manufacture 
in the same time 20 tons. Rolling mills in connection with wire 
drawing, judging from the late Mr. Webster, of Penns, do not 
seem to have used until their utility had been for some time 
established in other trades, as he did not put up rolls at any of 





The manufac- 


his works till about the year 1813 or 1814, being previously con- 
tent to reduce the iron under the tilt hammer aloné until it was 
sinall Much of the 


iene ey be worked in the drawing machine. 
work now done by rolling was indifferently performed in the split- 
ting mill. Ooncerning the introduction of the splitting mill into 
England, & most romantic story has been related by some authors 
connecting it with the founder of the noble family of Foley.** 
Another account, and probably the correct one, is the following :— 
Dr. Me here who died 1760, in his ‘Antiquities of Staffordshire,” 
8 of Kinver, near Stourbridge, says: ‘‘About a mile above 
the town is a place called the Hide, perhaps one of those which 
belonged to Chenevare. Here was the first mill for rolling and 
splitting iron that was erected in England. One Brindley, whose 
posterity enjoyed it till about twenty years ago, went into 
Germany, there acted the part of a fool, and from thence brought 
the excellent machine which has been so serviceable and has 
brought so much money to this country. A mile higher up the 
river lies Stourton, where is another of these rod mills.” The 
erroneous assertion that Richard Foley was connected with the 
introduction of the splitting mill might have had its origin in the 
fact of his having married for his second wife Alice, daughter of 
William Brindley, of Hide—no doubt the same person mentioned 
by Dr. Wilkes, R. I. 





* History of Inventions, vol. ii., 3rd edition. 
+ Gough's Camden, published 1789. 

1 Rees’ Encyclopedia, and Knight’s Encyclopedia of Industry. 

§ Fodine Regales, by Sir John Petters, Kt., 1670. 

|| England's Improvement by Sea and Land, Yarranton, 1677, vol. i. 
See Coxe’s Tour in Monmouthshire. 

** See History of Wednesbury, quotation from S, T. Coleridge, p, 114, 
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RAILWAY MATTERS. 

THE opening of the Pacific Railroad has brought Moss tes 
from the mountains into the market. res a 

On May 18th, Brigham Young broke the first ground for the Utah 
on Railroad near Weber river, immediately below Ogden 

Mr. WricuT has had an interview with the Right Hon. J. 

ht, at the office of the Board of Trade, and exhibited his patented 
model for railway carriage doors. 

THE traffic receipts on the Mont Cenis Company’s line for the 
week ending the 3rd of June amounted to 97,3417, (£1094). The 
total receipts from the Ist of January to date amounted to 559, 585f. 

Tue Northern Pacific Railroad Company are making preparations 
for sending out an exploring party to pass over the entire route from 


Superior to Puget Sound. The general agent of the company 
has called on General Sherman to arrange for a military escort for 
a portion of the distance. 


THE Pennsylvania Central Railway continues to be successful in 
gaining Western connections, by which it can secure the trade of 
that section. The recent contest between it and the Erie Company 
for the control of the Pittsburg, Fort Wayne, and Chicago Railway 
~ = in the latter road being leased to the Pennsylvania 

entral. 


THE Neue Freie Presse states that Mr. T. Brassey, the railway 
contractor, has just completed his tour of inspection over the pro- 
jected new railway from Innspruck, vid Feldkirch, to the Bodensee, 
and that his opinion seems to incline in favour of the improved 
Fell’s system over the Arl mountain, instead of tunnelling 
through it. 

THE people of the Neosho valley have organised a company to 
build a railroad from Emporia, Kansas, to Holden, Missour. This 
will put Southern Kansas in connection with St. Louis by a route 
150 miles shorter than the connection of the same region 
with Chicago. 

THE number of deaths connected with railways in England and 
Wales in the five years 1863-67 was 4715, viz., run over on line, 
2705; fall from carriage or engine, 196; collision, 82; carriage off 
rail, &c., 31; explosion of boiler, 10; crushed, 560; fall cf earth, 5; 
fall of heavy substances, 96; locomotive machinery, 23; burns and 
scalds, 2; other deaths by railways, manner not stated, 465. 


THE io in Sunderland and the neighbourhood on 
behalf of Mr. Hudson now amount to upwards of £1500, A sub- 
scription has been commenced in York. Lady Frankland Russell 
heads the list with £50; Mr. Richardson, of York, gives £50; 
Messrs. Leeman, Oldfield, and Dodswork, £25 each; Archdeacon 
Creyke, Messrs. Hargrove, and Mr. J. L. Foster, each £10. 


THE correspondent of the Pall Mall Gazette states that a quarrel 
is raging between the Pontifical Government and the committee of 
the railways in consequence of the transfer of the principal seat 
of the direction from Kome to Florence. If the shareholders 
decide to hold their meetings in the Italian capital instead of Rome 
or Paris this Government will withdraw its annual subsidy, and 
declare itself free from all its engagements with the railways. The 
police say they lately seized in the station at Rome a large case 
filled wit’ — of Garibaldi, and in the station at Caprano a 
case of pon }. 

THE new underground line, known as the Liverpool Central 
Railway, from the Brunswick Dock station to Ranelagh-street, 
will be proceeded with simultaneously with the new route to Man- 
chester; and we also understand that all‘the property required for 
the central station in Ranelagh-street having now been obtained 
by the associated companies, this portion of the undertaking will 
shortly be proceeded with. In the original plans for the Ranelagh- 
street station a grand hotel, similar to that now in course of con- 
struction in Lime-street, was included, but we understand that in 
this respect the design has been to some extent modified. 


Tue directors of the Madras Company have received advices of 
the opening of theit north-west line to Gooty on the 11th ult. for 
the running of trains with materials. This extension of thirty-one 
miles will be for public traffic from the lst proximo, making 
the length of this line from Madras 258 miles. The impor- 
tant town and district of Gooty, with the adjoining cotton-fields of 
Bellary, Adonie, and Kurnool, are thus ht into railway com- 
munication with the Presidency, and @ shipping port for their 
produce. The construction of the branch line to Bellary and the 
continuation of the main line to Raichore, the point of junction 
with the Great Indian Peninsular Railway, is well advanced, and 
will aterially promoted by the extension of the railway which 
has just been accomplished. 


THE gas burner in one of the first-class carriages of a train from 
Bradford on Monday became disarranged, and the woodwork in 
proximity to the lamp-caught fire. A lady was the sole occupant 
of the compartment, and, although exceedingly alarmed, promptly 
adopted the best precaution she could to defend herself from the 
apparently imminent destruction of the lamp and the spread of the 
fire by using the cushions as a shield, and attempting to stifle the 
flames. There were no means provided in the carriage wherewith 
to communicate with the driver or the guard of the train, and in 
this predicament the unprotected lady was compelled to battle 
with the flames until the train reached ifax, and, but that the 
train arrived at the place shortly after the bursting out of the 
flames, the consequences might have been fearful. At Halifax the 
officials were alarmed, and fire was speedily extinguished. 


THe commissioners have reported upon the Central Pacific and 
Union Pacific Railroads. They p that at the date of their 
examination, in Febru last, an expenditure of 2,800,000 dols. 
would be required to bring the Central Road up to a first-class 
road, and equip it for through business with rolling stock, depts, 
machine shops, é e houses, &. Two of the commissioners 
Messrs. Warren and Blickersdefer, also think an expenditure of 
1,600,000 dols. is required to improve its location. Upon the 
Union Pacific Road they re that at the time of their examina- 
tion the sum of 6,700,000 dols. was necessary to complete and equi 
the 1035 miles according to the first-class standard, sines whi 
time the company has been constantly at work completing the 
road and placing upon it the material necessary fully to equ if the 
same according to the requirements of the commission and the 
law. The report states that the haste in which the roads have 
been constructed lias resulted in defects of location and construc- 
tion, whieh must be remedied to bring the roads to the standard of 
efficiency réquired by law. 


TuHE report of the Bombay, Baroda, and Central India directors 
states that on the open line the principal works which have been 
completed during the half-year, or are still in progress, are the 
drainage works in the northern division of the line to avoid the 
effect of floods ; the examination and deepening, where necessary, 
of the pile piers of the bridges, the i the Nerbudda 
bridge at the which ix tem closed by timber raging, 
Sihye bridges, and the laying of the second line of alle sarees the 
Mhye bridges, 6 layi second line o 
larger bridges, of which ths Baenetn and Veturnee are now finished. 
The difficult and delicate operations which have been successfully 
carried out at the Nerbudda and other bridges, without stopping 
the traftic, are highly creditable to the engineering staff. On the 
12th of September last the railway was opened to Churney-road, in 
Back Bay, a further distance of a mile and a quarter, making the 
total length of line 307} miles. Om the unopened line considerable 
progress has been made with the bridge across the Saburmuttee 
river at Ahmedabad, which will be ready for traffic before the next 
monsoon. The line to the river was Completed a year ago. The 
whole length of this extension is about two miles and a half. The 
lonz-looke:t for completion of the tailway to Colaba (Bombay) may 
now be said to be at hand. 











NOTES AND MEMORANDA. 


Ir is said that the recent h Prof Dareste, of 

, upon the production of monstrosities in chickens, &., have 

brought to light a curious fact, namely, that by simply varying 

the action of heat, er the mode of applying it, upon the egg, 

almost every known case of monstrosity in chickens can be pro- 
duced at will. 

Ir has been stated in the Scientific Review that Mr. Gore, of 
Birmingham, whilst making some experiments on heating & 
strained iron wire to redness by means of a current of voltai¢ 
electricity, has observed that on disconnecting the battery, and 
allowing the wire to cool, during the process of cooling the wiré 
suddenly elongated, and then gradually shortened until it becamé 
quite cold. No explanation of the action has, so far as we aré 
aware, nm advanced, 

Tue oldest relic of humanity extant is the skeleton of the 
earliest Pharoah encased in its original burial robes, and wonder- 
fully perfect, considering the age, which was deposited eighteen or 
twenty months ago in the British Museum, and is justly considered 
the most valuable of its archzological treasures. Thé lid of the 
coffin which contained the royal mummy was inscribed with the 
name of its ogcupant, Pharaoh Mykerimus, who succeeded the heir 
of the builder of the great pyramid, about ten centuries before the 
coming of Christ. 

THE departure of the German Expedition to the North Pole was 
fixed for the 7th of this month. The Germania and the steamer 
Hammopia will proceed direct to the Island Jan-Mazen, and then 
go northward, and endeavour to discover an opening in the ice be- 
tween the 74th and 76th degrees of latitude. If by the end of 
August the expedition should not have succeeded, the vessels will 
go and pass the winter either at Spitzbergen or at Gilsland, and 
resume the enterprise in 1870. 

It isa remarkable fact that Mr. Krupp—in business for forty 
years, and with not less than 10,000 men for some yeats in his 
employment—has never had a dispute with a workman; a fact, 
doubtless, ascribable in a great measure to the admirable institu- 
tions and regulations for the benefit of the workmen. By one of 
the visions of the establishment, every workman becomes 
entitled, after twenty years’ work, to a retiring annual pension of 
half his last year’s salary, and after thirty-five years he may retire 
on full pay. Such regulations, however effective they may be, do 
not pes explain the extraordinary concord and order per- 
petually maintained in this enormous establishment. From 1000 
to 1400 men are frequently engaged at one operation, such as cast- 
ing an ingot. They work as one man, and the same harmony and 
regimental order prevails throughout. It is, doubtless, traceable, 
in part, to the military training which every Prussian receives. 

In a form of lamp for mines, recently proposed but not pro- 
ceeded with, the inventors propose to use lamps having gas, oil, or 
other illuminating materials ; but, instead of allowing these lamps 
to draw the air proper for their combustion from the surrounding 
air, they furnish them with the air propelled from a pure source, 





MISCELLANEA. 


OILFLOWING wells seem to be at an end in America, and mineral 
oil now is only to be had by pumping. 

A DISPUTE is pending between the proprietary of the old Temple 
pier and that of the new which supersedes it. 

Tue Agricultural Hall, since the Horse Show, has been fitted 
especially for velocipede practice and bycicle races. 

Tre Hatvard boating men are doing their best to prepare for the 
Gontests to which they have invited Oxford and Cambridge. 

THz submarine cable to connect Tasmania with Australia wa* 
sucdessfully laid by the Telegraph Construction Company’s steame™ 
Investigator on the Ist inst., and is working satisfactori 

A Ftttx in Oshkosh, Wisconsin, has contracted to make 

000,000ft. of wooden tubes to lay down in that city for gas pipes. 
They até made of timber 6in. square, bored in the same way as 
pump barrels. 

Tuk New Orleans, Opelousas, and Great Western Railroad was 
sold auction at ew Orleans, on the 25th ult., by order of the 
United States Circuit Court, and was purchased for 2,050,000 dols. 
by the representative of Mr. Charles Morgan. 

Svrrostne the national consumption of coal to maintain an 
average of 100,000,000 tons a year, the supply from the Bristol, 
Somerset, and Gloucester districts alone may be regarded, in the 
opinion of the Royal commission, as practically inexhaustible. 

THE Honolulu Advertiser reports that recently a New Bedford 
whaler struck a large and old sperm whale near the island of Mada- 
gasoar, and on cutting into the fish secured 284 pounds of pure amber- 
gtis. This amount is the largest ever obtained from one whale. 

THe Portland (Maine) Advertiser was recently printed on paper 
made of a kind of material said to have been never before used in 
the manufacture of paper—Zicania acquatica, or water rice. It 
grows in great abundance in many places in the north-west of 
America. 

Tue whole quantity of land which has been inclosed in England 
and Wales, or is in the process of being inclosed, since the passing 
of the Enclosure Act of 1845, is 614,804 acres; to be reserved for 
exercise and recreation, 1742 acres; to be reserved for labouring 
poor, 2223 acres. 

Tue officials and heads of departments of the South-Eastern 
Railway have presented to Mr. Knight, the late traffic superinten- 
dent of that line, a very hand Jelabrum, on the occasion of 
his retirement from the company, and acceptance of the office of 
manager of the Brighton line. 

THE dispute between the South-Eastern Kailway Company and 
the Thames Conservancy Board, in reference to the right of the 
latter to erect a steamboat pier at the bottom of Villiers-street, 
Strand, has at length (the Orel states) been adjusted, and the 
public will at once be enabled to use the new pier. 

Upon the subject of the future supply of coal, Sir R. Murchison 
has summed up the inquiries of the Parliamentary Committee by 








such as the bottom or top of the shaft. They convey the air to 
supply the combustion in air-tight tubes to the interior of the 
lamps. They supply a greater quantity of air to the Jamp than is | 
necessary for the combustion of the gas or other illuminating 
material, and the overplus is caused to blow gently out of the 
escape valves or covers near the top of the lamps, thereby pre- 
venting the entrance of foul air or air which has become mixed 
with inflammable gas in the mine, known as fire-damp. 

TE Staats Anzeiger contains a comparison of the railway traffic | 
of Great Britain and that of all the provinces of Prussia for the year 
1867, according to which there was one Prussian mile of railway 
to every 19 Prussian square mile in Great Britain, and for every 
53 squate miles in Prussia. The capital invested averaged | 
1,100,198 thalers per Prussian mile in the United Kingdom, and | 
549,975 thalersin Prussia. In the former State 2°8 locomotives | 
and 90°16 carriages, and in the latter 24 locomotives and 122° car- 

were employed for every mile of rail. In Great Britain | 
17,338 trains run daily ; in Prussia only 6586, but the distances 
traversed by the latter were far greater. In Great Britain 
287 807,904, and in Prussia 38,766,866 persons were conveyed. In 
the former State the expenses amounted to 43,001 thalers, and the | 
receipts to 86,480 thalers, and the latter to 43,091 and 78,813 | 
thalers per mile. The expenses are as follows :—In the United 
Kingdom, for management of line, 19 per cent., transport 62, 
general management 18°3 ; in Prussia they were 32°6, 61°4, and 6 
cent. The paid-up capital averaged in Great Britain 391, and 

the Prussian private lines 5'98 per cent. 

Proressor H. WILD has continued his interesting investigations 
upon the subject of the absorption of light by the air, and the con- 
clusion at which he has arrived is highly remarkable. He finds 
that dry air is rather more transparent than damp air, though 
common observation of the clearness of the atmosphere after a | 
shower, or in dry weather without fog, would induce a contrary | 
belief. He gives for the coefficient of dry air, quite exempt from 
dust in suspension, and seen through a thickness of one metre, at 
10 deg. Cent., and 719 millimetres of pressure a = 0°99178. In air 
likewise deprived of dust, at 13 deg. Cent. and 719m. m. pressure, but 
saturated with damp, a = 0°99030. It is therefore evident that 
in ordinary circumstances dust in suspension in the air diminishes 
its transparency ina very marked manner, and that if the atmo- 

here appears more transparent after a shower, it is because it is 
cleansed of this dust, and not, as some have thought, because it is 
saturated with damp. His experiments were made in Germany. 

AN analysis, by Clouet, of the chrome iron ore, which occurs in 
the form of a powder made up of small brilliant octahedra, at 
Ile-d- Vache, gave the numbers: oxide of chromium, 51°53 per cent., 
and protoxide of iron, 48°46 per cent., which agree with the 
formula Cr,O,,2FeO. An examination, by the same experimenter, 
of samples of chrome iron ore from various localities, proved «ll the 
specimens to consist only of the oxides already meutioned, though 
in varying proportions, as the following formule show :—OCrg0),, 
FeO, Russia, Smyrna, Norway; Cr,0,, 2FeO, Me-a-Vachie, 
America, Norway, Hungary, and France (varieties); 3 Cr,0,, 
2FeO, Russia; 5 Cr,0,, 4FeO, Old Orsowa; 5 Or,Os, 8FeO, 
India, Shetland Islands, California; 2 Cr,0,, 3FeO, Australia. 
The ratio of the two oxides is constant in all specimens from the 
samé locality. To prepare chrome iron ore artificially, add 
ammonria in small excess to a mixture of concentrated solutions of 
sulphate of protoxide of iron and chloride of chromiam, filter 
quickly, and ignite the precipitate with carbonate of ammonia and 
borax in a platinum crucible. The chromite of iron thus obtained 
exactly resembles the ore of nature, the variety produced depend- 
ing on the ratio of the oxides in the solutions used. 

ACCORDING to Mr. Crookes if an opal which emits a fine broad 
crimson light, is held in front of the slit of a spectroscope or spec- 
trum microscope, at the proper angle, the light is generally seen 
to be purely homogeneous, and all the spectrum that is visibie isa 
brilliant luminous line or band, varying somewhat in width and 
moré or less irregular in outline, but very sharp, and shining 
brightly on a perfectly black ground. If, now, the source of light 
is 80 as to shine into the spectrum apparatus through the 
opal, the above appearance is reversed, and we have a luminous 
spectrum with a jet-black band in the red, identical in position, 
form of outline, and sharpness with the luminous band previously 

If instead of moving the first source of light (the one 
which gave the reflected luminous line in the red) another source 
of light be used for obtaining the spectrum, the two appearances 
of a coloured line on a black ground, and black line on coloured 
ground may be obtained simultaneously, and they wil] be seen to 
fit accurately. Those parts of the opal which emit red light are, 
therefore, seen to be opaque to light of the same refrangibility 
which they emit ; and upon examining in the same manner other 
opals which shine with green, yellow, or blue light, the same 
yee are observed, showing that this rule holds good in 
these cases also, 


| 
| 





a memorandum, which states that the result of the investigation, 


| founded upon trustworthy geological data, will show that a very 


large amount of good fuel will be at our command after the ex- 
haustion of the present known coalfields. 

Wir a view of preserving that interesting relic of Roman 
London—the London Stone—from any further injury, the London 
and Middlesex Archeological Society, in conjunction with the 
churchwardens of St. Swithin’s Church, Cannon-street, have hac 
placed over the casing stone a neat iron scroll guard, It is also 
their intention to have fixed a ‘tablet as a momento of its origin.” 

TuE through fares on the Pacific Railroad are reduced. It now 
costs about £30 from New York to San Franciseo, plus, say £3 for 
sleeping cars, plus, the cost of meals by the way, which average a 
dollar apiece. Through tickets should be taken--they allow the 
traveller to stop at any principal station without remark, or at 
any station whatever on giving notice to the conductor. Tickets 
are good for one year. 


We understand that her Majesty's ship Porcupine has left Wool - 
wich for the west coast of Ireland, on a dredging and scientific ex- 
pedition, under the charge of Mr. Gwyn Jeffries. The vessel has 
been placed by the Admiralty at the = of the Royal Society 
for this expedition. Mr. Jeffries will be sucoeeded by Professor 
Wyville Thompson, and the latter by Dr. Carpenter. The investi- 
gation will comprise the North Atlantic Sea bed lying between Cape 
Clear and the Feroe Isles, 

Tue successful launch of a new ironclad called the Moyini- 
Zaffer, and built for the Tarkish Government, took place on Satur- 
day from the yard of Messrs. Samuda Brothers, at Poplar. The 
length is 230ft., breadth 35ft., depth 27ft. Her burden is 1400 
tons, and her displacement 2400 tons. Her armament will be four 
12-ton rifled guns placed in a double central battery, so arranged 
that they can all be fired on one broadside, or can be trained to fire 
in a line nearly parallel with the ship's course as bow and stern 
chasers, She is designed by Mr. Mackrow, of the Thames Iron 
Shipbuilding Company, and will, if the expectation of her de- 
signer and builders be accomplished, be the fastest vessel of her 
class afloat. 

THR accounts given of the new submarine steamship invented by 
Otto Vogel sound fabulous, and yet the Berlin Borsenzictung asserts 
that the Prussian Admiralty has approved of the plans submitted 
to them for inspection. The vessel, covered with strong plating, 
is entirely below the surface of the with the exception of the 
deck, which is surmounted by a vaulted iron roof of immense 
strength. Beneath this covering heavy guns are placed, so that the 
whole greatly resembles a first-rate ironclad. It is said, however, 
that besides all the advantages of such men-of-war, the new ship 
may be entirely submerged, and in this position is so completely 
under command that it can outweather a storm or attack an enemy 
with submarine cannon and torpedoes, Vogel is now engaged in 
constructing a large model 24ft. in length, which will soon be 
finished. 

GREAT expectations are entertained at Barrow-in-Furness, the 
centre of the hematite iron district, that coal will also be found 
there—an immense addition, of course, to the mineral riches of the 
country. Attention has lately been called to two old pits at Stank, 
near Barrow, as old, some say, as the days of the Furness mouks, 
and in any case of considerable antiquity. They have been re- 
opened and examined, and, as the water is pumped out of them, 
give good indications of carboniferous deposits. A seam of coal 
half an inch thick has already been penetrated, and the nature of 
the stone which is raised from a depth of 70 yards confirms the 
hopes of the explorers. Professor I’hillips, of Oxford, to whom 
specimens of the minerals obtained at Stank have heen forwarded 
for inspection, has reported that in substance they are shales and 
ironstones of the carboniferous system. He advises continued boring 
to ascertain the extent of the coal bands, 

THe Pall Mall Gazette directs attention to the fact that the 
directors of the Atlantic Telegraph Company tow charge £2 for 
ten words instead of £3 7s. 6d. The reduction is larger in appear- 
ance than in reality. Under the old tariff, five words were allowed 
free for names and addresses; under the new seale every word 
must be paid for. To send a private message to New York costs 
very nearly as much as it did before the recent alteration in price, 
for most of the ‘ up-town ” streets are numbered, and every figure 
reckons asa word. If five words for ad:iresses were still given by 
the directors, “ social” messages would be encouraged, and people 
would be very glad to telegraph to their American friends when 
any event takes place in which they are interested. At present 
the gainers by the reduction are commercial firms who send long 
messages. The company, however, can afford to pay nearly 25 
per cent. dividend, and under such circumstances nothing but the 
competition of the French line would be likely to induce them to 
lower their charges, 
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HAWTHORN’S PATENT MULTI-FLUE BOILERS AS FITTED ON BOARD THE I.8.8. MERCURY, 120-H.P. 


R. AND W. HAWTHORN, ENGINEERS, NEWCASTLE-ON-TYNE, 
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AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs, A. ASHER and Co., 11, Unter den Linden, 

VIENNA.—Messrs. GEROLD and Oo., 

LEIPSIC.— AtPnons Diizr, Bookseller. 

8ST. a ae B. > Bookseller. Pm 

MADRID.—D. Josz Aco ditor and Proprietor o) 
Gaceta Industrial,” Preciados v 





There is reason to believe that the weekly sale of Tue 
Enaineer is actually more than double that of the re- 
maining engineering journals combined. Of the influential 

» OF QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 








*.* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 





TO CORRESPONDENTS. 
*," We cannot undertake to return drawings or ma: «scripts, and 
must therefore request our ents to keep cop ies. 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of the 
writer, nct necessarily for publication, but as a proof of good 
faith. No notice whatever will be taken of anonymous communi- 


F. D.—It will not expire till next year. 

8. D.—Incline your grate half an inch to the foot, it makes it easier to fire. 

> (Wigan).—Twelve and sixpence, we believe. Messrs. Spon, Charing 

ross. 

T. - B.—The engines are mentioned at p. 15, middle column of the present 
volume. 

T. R.—A typographical error; the word is obviously “second,” not 
** minute.” 

W. M.—1.— Power applied. 2. In actual winding. See Glynne's “ Treatise 
on Cranes,” Weale’s Series. 

R. E.— We cannot find that there was any patent for an expansive engine 
taken out by the person you name prior to 1865. 

B.C. D.—1. No. 2. It is very doubtful whether he would be amenable, for 
the law has been broken in not marking the second article, It is purely a 
question for counsel. 

A. G. 8.—Bunsen's method of determining the pressure caused by explosive 
mixtures at the moment of maximum temperature, and a drawing of the 
apparatus used by him for this purpose, are to be found in his paper *‘On 
the Temperature of the Flames of Carbonic Oxide and Hydrogen,” in the 
supplementary number of the Philosophical Magazine. for February, 1868, 

Letters are lying at our office for the following ‘correspondents :—A. P. H., 

. E. K., Bitenen ror CoveriInG Iron, C. D. T., C. K., T. B. (Leeds), 
Enauirer (Iron Roof), F. R. anp Co., BorLer Composition, A. B. C. 
(Blotting Paper), H. G. In making application send ped directed 


envelope. 

A. D. 8. There is nothing new in the idea; tidal mills are very old. The 
water flows into a mill-pond when the tide rises, giving motion to the wheel 
in one direction, and runs out again as the tide falls, giving motion to the 
wheel in the other direction. Very ingenious arrangements have been used 
to make the wheel rise and fall with the water. See Cresy’s ‘Cyclopedia 
of Civil Engineering.” 

T. B. (Union-street).— There is no rule for air vessels, except that the larger 
they are the better. If you make them hold four or five times the contents 
of the pump barrel they will do very well. An air cock must be provided 
through which it can be replenished with air from time to time when the 
engine is stopped. In waterwork engines of large size a special pump is 
used to force in air to meet the loss by absbrption and leakage. See THe 
Enetneer for March 1st, 1867. A double-acting pump requires a smaller 
air vessel than one which is single-acting. 

R. 8. (Manilla).—Your question is easily answered. The lower valves of 
your pumps are too far above the level of the water, if, as we gather from 
your letter, they are 27ft. from the surface of the water in the well. With 
an absolute vacuum you could only get a lift of about 32ft., and the pump 
must be good indeed that will give you an exhaustion within 5ft. of this. Put 
your valves and buckets lower down—say within 12ft. of the water in the 
well—and you will have no more trouble. 

J. D. R. N.—We scarcely understand what you mean by a formula for lead, 
but probably the following will suit your purpose :—Let 1 = lap \' = lead, 
S= stroke of piston, s = travel of the slide, and d = distance before the 
steam is cut off. 


Then d = 8 fi-@e")?} 
inst sfE=s—» 


Read Baker's ‘“‘ Mathematical Theory of the Steam Engine,” in Weale’s 
Serjes, or Zeuner's ‘‘ Treatise on Valve Gears,” published by Spon, of 
Charing Cross, 











FIBRE SCUTCHING MACHINES. 
(To the Editor of The Engineer.) 
S1r,—Can any of your correspondents favour me with the names of the 
best makers of fibre scutching machines, and thereby oblige Sa Coat, 
London, June 17th, 1869. 





FOURIETT’S BLAST ENGINE, 
(To the Editor of The Engineer.) 
” S1r,—Would any correspondent kindly say where we can find an account 
of Fouriett’s blast engine, or give us the address of the makers or patentee ? 


June 10th, 1869. Dick AND STEVENSON. 





COWAN’S AIR HAMMER. 
(To the Editor of The Engineer.) 

S1n.— We should feel obliged if any of your correspondents could furnish 
us With the following information respecting an “air and cam hammer” 
manufactured by the late firm of Cowan, Kent Ironworks, Greenwich :— 
1. What speed ought it to be worked at? 2, What results does it give prac- 
tically ? J. 8. 

London, June 15th, 1869. 

SILICATE OF POTASH. 
To the Editor of The Engineer, 

S1r,—Could any correspondent inform me where I could procure 2 compo- 
sition known as silicate of potash. As a coating over iron it prevents corrosion. 
I require such a material to cover the inside of a sheet-iron chamber very 
much exposed to the vapour of muriatic acid. I know of the anti-corrosion 
paint, but am told that that will not suit my purpos-. i. M. 

June 14th, 1869. 








BURDETT’S BRICK MAKING MACHINE. 


To the Editor of The Engineer. 

S1z,—A notice app: dina porary last week of a machine (a model 
of which was exhibited at the conversazione at the Institute of Civil Engineers) 
styled a “ self-delivery ” brick cutting table, designed by Mr. J. Burdett, con- 
structed by Messrs. Clayton and Co., of the Atlas Works. I beg to draw your 
attention to Tus Encinesr of 13th December, 1867, in which is described 
essentially the same machine patented by me, June 1866, No. 1581. Will 
you permit me to caution your readers that a suit in Chancery is now pending 
for an injunction to restrain all parties from making or using the said cutting 
tables as made by Messrs. Clayton and Co. C. H,. Murray. 

Loman-street, Southwark, 16th June, 1869. 








MEETING NEXT WEEK. 
ROYAL UNITED SERVICE INSTITUTION. — Lecture at three o’clock on 
Friday, June 25th : ‘‘ The Abyssinian Campaign,” by Captain H. M, Hozier, 
3rd Dragoon Guards, Topographical Staff. 





THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 


in advance) :— 





THE ENGINEER. 








FRIDAY, JUNE 18, 1869. 
LONDON SEWAGE—WHAT IT IS, AND WHITHER IT GOES. 

By “sewage” is commonly understood anything that flows 
through a sewer. But the contents of a sewer are generally 
very composite in their character. Sewage absolute is 
comparatively extremely small. Apart from water supply, 
rainfall, and subsoil water, an average individual contri- 
butes to the sewers at the rate of only a little more than a 
quart per day, solid and fluid together. Dr. Parkes, in his 
standard work on “Practical Hygiene,” gives the daily 
fcecal matter at two ounces and a half, and the urinary 
matter at forty ounces. In bulk this would be about 73 
cubic inches. In round numbers this would amount in the 
course of a year to one hundred gallons, or a thousand 
pounds, or very nearly sixteen cubic feet. Reckoning the 
population of London at 3,000,000, the yearly amount of 
absolute sewage would be 48,000,000 cubic feet, equal to 
300,000,000 gallons, or 1,339,300 tons. To this we will add 
in the first place, the rainfall, as distributed over the area 
of the metropolitan district. In his evidence before the 
Select Committee on the Sewage of the Metropolis in 1864, 
Mr. Bazalgette gave the area of the district as 116 square 
miles, with an average annual rainfall of twenty-four inches. 
But of this quantity the same authority reckoned that a pro- 
portion ranging from one-half to two-thirds would never 
enter the sewers, being lost by evaporation and absorption. 
Accordingly the rainfall which mingles with the sewage 
may be estimated at ten inches per annum over the 116 
square miles, or, in round numbers, 72,0C0,000 tons, equal 
to 2,580,000,000 cubic feet, or 16,125,000,000 gallons. With 
a population of 3,000,000, this will give for each indi- 
vidual an annual average of 860 cubic feet, equal to 5375 
gallons, or twenty-four tons. In the next place we come 
to the water supply. In 1867 the water companies sup- 
plied London with an average of 98,600,248 gallons per 
day, of which about 81,033,800 gallons were used for 
domestic pa. A daily allowance of thirty gallons 
per head would be just 90,000,000 gallons for a population 
of 3,000,000. We may fairly take this as the quantity 
going into the sewers, equal, therefore, to 5,268,000,000 
cubic feet, or 147,000,000 tons, being at the rate per head 
of 1752 cubic feet per annum, equal to 10,950 gallons, or 
forty-nine tons, leaving the brute creation—horses, cows, 
donkeys, dogs, &c.—out of the reckoning. We thus form an 
idea as to the contents of the London sewers. The effect 
of the rainfall is probably under estimated. Much of the 
absorbed rainfall may be considered to find its way ulti- 
mately into the sewers by percolation through the brick- 
work. It is also probable that the area which contributes 
rainfall to the London sewers is larger than the space re- 
ferred to in Mr. Bazalgette’s evidence. 

Returning now to our figures, we observe that while 
each individual contributes to the contents of the London 
sewers at. the rate of nearly 1000 lb. per annum (less than 
half a ton), this is supplemented by twenty-four tons of 
rainfall and forty-nine tons of water supply. Reckoned 
daily, these quantities become 423 0z. of absolute sewage, 
147 Ib. of rainfall, and 300 lb. of water supply. The total 
yearly average per head is 734 tons, equal to 2628 cubic 
feet, or 16,425 gallons, the daily average per head being 
7'2 cubic feet, equal to forty-five gallons or 450 1b. Reckon- 
ing that aa acre of water an inch deep will weigh 100 tons, 
the unmixed sewage of London fur one year will cover a 
space of 10,000 acres to the depth of an inch and a-third. 
But the proportion of rainfall which we reckon as entering 
the sewers would cover an equal area to the depth of 6ft., 
while the water supply would ‘cover such an area to the 
depth of more than 12ft. A man walking through the 
sewage would scarcely do more than wet the soles of his 
boots, whereas the estimated portion of the rainfall would 
cover his head, and the water supply would leave him 6ft. 
under. If to the proportion of the rainfall we add the 
water supply, we find that, whereas the unmixed sewage 
of the year covers 10,000 acres to a depth of only an inch 
and a-third, the sewer rainfall and the water supply com- 
bined will cover the same space to a depth of 18ft. Thus, 
in the case of London, that which is commonly called sew- 
age hasonly one part in 164 composed of pure human sewage, 
the remainder being rainfall and water supply. So far as 
the yearly average exceeds seventy-three tons per head of 
the population, the absolute sewage may be considered as 
undergoing a dilution even greater than the foregoing. 
The discharge from the metropolitan outfall at Crossness 
is often considerably in excess of this quantity. In the 
week ending May 29th, the daily discharge at Cross- 
ness was 238,840 cubic metres, or about 238,000 tons. 
Taking the population of the southern area at 1,100,000, 
this would show more than forty-eight gallons per head, 
or at the rate of nearly eighty tons per head per annum. 
In.that week the rainfall was 1°12in. 

So great a degree of dilution might make it appear that 
London sewage was a very innocent thing. But it must 
be remembered that absolute sewage is an extremely 

werful agent. The foecal matter of the metropolis from 

uman sources alone is equal to more than 209 tons per 
day, or 76,000 tons per year; in addition to which the 
urinary matter amounts to 3348 tons per day, or 1,222,00.) 
tons per year. With all this there goes down a large 
amount of rubbish and detritus from the roads, as well as 
refuse fluid and material from manufactories. According 
to the present system of metropolitan draiuage, the sewers 
discharge themselves into the river, the Metropolitan 
Board of Works providing that there shall only be two 
outfalls—one near Barking Creek, and the other at Cross- 
ness. As yet the former is not in complete operation, 
owing to the unfinished state of the northern low level 
sewer. On the south side the works came into full opera- 
tion some time ago. We have, therefore, to consider the 
probable effect of casting the enormous massof the London 


sewage intothe Thames at the points indicated. From the 
Barking to the Crossness outfall is nearly two miles in a 
direct fine. The Thames Board, as far back 





as June, 1867, complained that extensive sewage shoals were 
being formed in the bed of the river. The report of their 
engineer, Mr, 8S. W. Leach, showed that near the northern 
outfall a space of more than 40 acres, and near the 
southern outfall of about 120 acres of the bed of 
the Thames was covered by a deposit of sewa; 
mud, ae a depth in some places of fully 7ft. “The 
character of the mud,” says Me. Leach, “shows clearly 

whence it has come.” Dr. Letheby examined some 
sam of the deposit, and fully confirmed the opinion ex- 
pressed by Mr. Leach. “The mud in each case,” said Dr. 
Letheby, “was black and feetid, and in a state of active 
putrefactive decomposition.” When examined with a 
microscope, it was found to consist of “ broken-up sewage 
matter, with the remains of myriads of animalcule, and a 
large quantity of carbonate of lime in a partly crystalline 
state.” The presence of this last-named ingredient in an 
unusually large proportion was cited by Dr. Letheby as 
evidence that the alkaline ccnstituents of the sewage were 
“ decomposing and precipitating the calcareous constituents 
of the water, and thus adding to the filth of the deposit.” 
On the attention of the Metropolitan Board being called to 
these allegations, Mr. Bazalgette replied that the mud de- 
posits in the Thames, over a range of about two and three- 
quarter miles in the vicinity of the outfalls, had in certain 
places undergone an increase of 983,000 cubic yards be- 
tween the years 1864 and 1867; but in certain other places 
along this range of the river there had been a decrease in 
the mud deposits to the extent of about 923,000 cubic 
yards, leaving the net increase, therefore, only 60,000 cubic 
yards. Mr. Bazalgette considered this “a very small in- 
crease in the total quantity of deposit.” But it is equal to 
1,620,000 cubic feet, or something more than the entire quan- 
tity of foecal mattercast out in thespaceof sevenmonths, At 
that date the outfalls had only been in operation for three 
or four years, and for a considerable portion of that time 
very partially. What is the present state of affairs may be 
soon known from the report of Mr. Rawlinson, who has 
been instructed by the Home Secretary to inquire into the 
condition of the river near Barking, the inhabitants of that 
locality having long ago memorialised the Government on 
the subject. 

A very remarkable fact connected with this question is 
just now being whispered about. If the statement be true 
—and it comes to us on good authority —it puts the sewage 
question in a stronger light than ever as affecting the 
water supply. The Crossness pumping station requires 
864,000 gallons of water per day for the engines, in addition 
to about 2,500 gallons per day for the use of the work- 
people residing on the premises, In the hope of getting a 
good and adequate supply, a boring has been carried down 
through the under-lying strata, to the extraordinary depth 
of 1000ft. The chalk has been completely penetrated, 
together with the upper greensand, and about i50ft. of 
the gault. Last autumn the water in the boring was found 
to contain so large a quantity of salt, that Dr. Odling sug- 
gested there was some connection between the well and the 
Thames. As the depth increased matters seem to have 
become worse rather than better. In the latter part of 
October, the water contained from 253 to 262 grains of 
common salt per gallon, At a depth of 961ft., as much as 
303 grains of chloride of sodium were reported. The pro- 
gress of the boring has latterly been slow, and the advice 
of gentlemen connected with the Geological Survey of 
England has been sought. Inthe meantime it is stated 
that water fetched up from the boring has betrayed 
unmistakable signs of sewage contamination, the fluid 
smelling strongly of sulphuretted hydrogen. Remembering 
Dr. Odling’s suggestion, that there was “ some connectiun ” 
between the well and the Thames, the presence of sulphu- 
retted hydrogen in the well is readily explained, on the 
supposition that Thames water percolates into the boring 
aud carries sewage with it. To what level the contami- 
nated Thames water has penetrated into the underlying 
strata, may yet be doubtful. But if the Thames goes into 
the chalk at all, it may readily soak through to the very 
base, penetrating also the upper greensand and accumu- 
lating on the i of the gault, whence it would creep 
down the outer surface of the bore-pipe and so appear at 
the lowest point of the boring. It'might be suggested that 
a sulphur spring had been tapped, or that the pyrites to be 
found in chalk had furnished sulphur, But it seems far 
more likely that the sulphuretted hydrogen comes from the 
same source as the salt, namely, the Thames—and that this 
deep well is really polluted with sewage. If so it raises 
a very momentous question as to the integrity of the water- 
supply, even when obtained from the deepest wells. It 
may be too soon to pronounce with absolute certainty on 
the circumstance to which we have just referred; but it 
would seem to have avery direct bearing on the controversy 
between Professor Frankland and Dr. Letheby, as to the 
“previous sewage contamination” of the London water- 


supply. 
THE BINGLEY EXPLOSION. 


Expvosions of fire-damp and explosions of steam boilers, 
are unfortunately so numerous that they attract no parti- 
cular attention unless they involve all the elements of a 
great tragedy. The loss of a dozen men in a pit, the killing 
of two or three in a mill, scarcely excites a moment's thought 
in the great mind of the public. Now and then, however, 
England is startled out of its propriety by catastrophes 
which are too fearfully suggestive to be d over with- 
out attention. Two such calamities have taken place 
within the last fortnight, one at Ferndale Colliery, the 
other at Bingley. Ferndale possessed already an unen- 
viable notoriety as being one of the most fiery pits in the 
kingdom, and the sceue of one of the most disastrous explo- 
sions of fire-damp on record. Its character has been fully 
maintained by the last act of slaughter, nearly sixty men 
perishiag in a moment. At Bingley a boiler exploded— 
a little trampery boiler, some 18-horse power or so—and in 
exploding did to death fifteen individuals, and cruelly 
maimed and wounded thirty ‘others. We are not now 
about to speak of the Ferndale explosion at length. It 
would be unwise and unfair to criticise until we have 
before us all the evidence that proper legal investigation 
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may evoke. But it is fair and prudent to point out 
that the Bingley explosion is more important, and 
more suggestive of the propriety of legislative interference 
with the liberty enjoyed by certain of her Majesty’s sub- 
jects to do as they please, than that at Ferndale, albeit the 

oss of life is much greater in the latter than in the former 
case. To paraphrase a well-known saying, it may be 
asserted that some men are born for sudden death, and 
others have sudden death thrust upon them. Colliers 
working a fiery mine, work it, so to speak, with their eyes 
open. They believe in the existence of a great danger 
which really does exist; and in descending the pit all 
fully know that they carry their lives in their ds. 
There are certain mining districts in which the danger is 
so great that we read of the sudden death of ten, or twelve, 
or twenty men as we would read of the list of killed, 
wounded, and missing soldiers after a battle. The miners 
go knowingly to fight certain forces of nature, and nature’s 
army wins now and then. These men are, in a certain 
sense, born for sudden death. They charge so much for 
the chance of it in the cost of each ay’s labour. But the 
case was very different with the men, women, and children 
slain or maimed at Bingley. Among those killed outright 
are nine little children, while no fewer than fourteen others 
lie with legs and arms broken, and cuts and contusions in- 
numerable, Neither these children nor the other slain 
faced danger knowingly. Sudden death was forced upon 
them, as it has been forced on others before in much the 
same way, and will be again, unless some steps are taken 
by the law to compel employers of steam power to do those 
things which they are tvo ignorant, or too poor, or too 
penurious to do of their own free will. 

The story of this boiler explosion, as it has reached 
us, is terribly suggestive. The boiler stood in the | 
premises of Messrs. T. Town and Son, bobbin | 
turners. It was 18ft. long, 6ft. in diameter, and 
fitted with two flues, each 2ft. 3in. diameter. The plates 
were ,7:in., and the ends 3in. thick. It seems to have 
been an old boiler when it was put down two years and a- 
half since by theownerof the property, a Mr. Smith, at which | 
timeit wasrepaired. The followingstatement we make on the 
authority of one of the best papers published in Yorkshire, 
the Leeds Mercury :—“ The boiler was fitted with a patent 
steam gauge, and one of Hopkinson’s safety alarums. Al- 
though laid down upwards of two years ago, it has during 
that time only been in actual work some six or eight 
months. It would seem, however, that for some cause or 
other the faithful monitor of danger—the alarum whistle— 
had actually been muzzled, for when it was discovered 
amongst the ruins a piece of old canvas was tied over the 
valve of the whistle, and that would, of course, pre- 
vent its working.” Messrs. Town’s works consisted 
“ of a very substantially erected two-storey stone 
building, twelve yards in length by about nine yards 
in breadth, the walls of which were nearly 2ft. 
in thickness. They were for the most part filled 
with turning lathes and the supplementary machinery 
requisite for carrying on an extensive trade in spinning 
bobbins. Connected with the building on the south wasa 
sawyers’ wooden shed, about eight yards square, aud at the 
north-west corner were three stone cottages, two of which 
were tenanted by the members of the firm and their fami- | 
lies, the third being principally used as a store-room, On | 
the west side of the factory, and partially connected with 
the store-cottage, was the boiler-house and engine. On the 
east side of the premises is the National School, in Park- 
road, the principal portion of which is — from the 
present scene of ruin by a children’s playground, about | 
thirteen yards square. ‘The block, which is now nothing | 
but a heap of rubbish, was owned by Mr. George Smith, of | 
Keighley, and it has only been in the occupancy of Messrs. 
Town two or three weeks. They employed about fourteen 
met, all of whom commenced work at the usual hour on | 
Wednesday morning, and everything proceeded in the | 
accustomed manner until about half-past ten o’clock, when | 
the boiler burst.” 

Into the details of the slaughter we have no heart to 


THE AMERICAN PATENT LAW. 
No. III.—How rar THE UNITY OF A PATENT IS CONSISTENT WITH 
A DIVERSITY OF OBJECTS IN THE SAME PATENT, AND CONCERNING 
WHAT RELATES TO THE TITLE. 

Havine so far considered the qualities which the sub- 
ject matter for a patent must possess, the inventor will 

ve to consider how far the unity of his invention is con- 
sistent with a diversity of objects contained in it. The 
terms of the Patent Act do not admit of distinct inventions 
as the subject of a single patent, but, on the contrary, they 
imply that the subject matter must be one invention or 
discovery. How far, then, is it consistent with this unity 
that the same patent should be made to cover a new ma- 
chine or other invention, consisting of several parts? Here, 
probably, the following principle will form a pretty accu- 
rate nide, namely, that where distinct inventions are 
capable of being used in connection, and to subserve a com- 
mon end, they may be included in one patent, and their 
actual employment together is not required to sustain the 
validity of the patent in which they are united, and that 
the wrongful use of either machine is a violation of the 
patent right. 

The several provisions of the Patent Acts not only re- 

uire that an invention should possess the qualities pre- 
viously alluded to, but they also make it necessary that the 
patentee should be the actual inventor, or the assignee or 
the legal representative of the actual inventor. No person 
can take out a patent for that which he did not invent, 
unless he derives a legal title from the true inventor, either 
by assignment or otherwise. In any case, therefore, the 
question of real authorship of an invention may arise, but 
it isa presumption of law that the patentee is really the 
inventor of what he patents, and whoever alleges the con- 
trary assumes the burden of proof. The general principle 
in cases of this kind appears to be, that, in order to invali- 
date a patent upon the ground that the patentee received 
from another person the suggestion vf the invention, it is 
not enough to show that the bare idea or possibility of 
accomplishing the object was suggested. On the other 
hand, it is not necessary that the mere minutie of the in- 
vention should have been communicated by another person. 
The true test to apply is, to ascertain whether the principle 
or plan of the invention was substantially communicated 
to the patentee by some one else, so that nothing remained 
for the former to do but to apply the skill of a constructor.* 

It has been deemed advisable tomake an invention assign- 
able bystatute. Accordingly, provision has been made forthe 
issuing of a “haag sper pn a theinventor, and provided 
the application is made and the specification duly sworn to 
by the inventor himself the assignment is duly recorded. 
When so granted the exclusive interest is vested as a legal 
estate in the assignee, who thus becomes the patentee of 
the invention, and the inventor himself is divested of the 
legal title. The assignee does not become the holder of the 
legal title till the patent has issued, but he becomes the 
holder of aright to obtain the patent and pursue certain 
remedies, both against the assigaor and third persons, 

This method of assignment, however, only applies to the 
case of perfected inventions. There can be no assignment 
of an incomplete or inchoate invention, though a contract to 
convey a future invention may be valid, and may be en- 
forced by a bill for a specific performance. The legal title 
to an invention can pass to another only by a conveyance 
which operates upon the thing invented after it has be- 
come capable of being made the subject of a patent. 

The statute does not prescribe any particular instrument 
to be employed in assignments of inventions previous to 
application for patents. Therefore any instrument in 
writing which clearly intimates an intention on the part of 
the assignor to vest the interest of his invention in the 
assignee, and to authorise him to take outa patent, appears 
to be a sufficient conveyance. The Act of March 3, 1837, 
however, fixes two requisites, namely, that the assignment 
shall be first “entered of record” at the Patent-office, and 
that the “application” shall be “duly made and the speci- 
fication duly sworn to by the inventor.” 





enter. In the play ground niue children were killed on 
the spot, and fourteen injured. Five persons and the en- | 
gine tenter also lost their lives in the mill. With the | 
exception of a portion of the south gable of the factory, | 
the whole of the stone buildings are levelled with the 
ground, which for a space of at least fifty yards square is 
one shapeless mass of rubbish, consisting of stones, beams, 
machinery, timber, bobbins, and furniture. So violent was 
the explosion that some of the bricks of the chimney, 
which was about twelve yards in height, were hurled a dis- 
tance of 300 yards, into the heart of the town; a 16 lb. 
weight attached to the safety valve was found near the 
Fleece Inn, 200 yards off; a large iron bolt was firmly em- 
bedded in the railway wall; and the windows of the main 
street were shaken. The roof of the pay-office of Messrs, 
Johnson and Denby, builders, who have a yard about forty 
yards distant, was broken, and the building rendered in- 
secure, 

As to the cause of the explosion, the witnesses examined 
before the coroner must speak ; what their evidence was 
we are as yet unable to say, as only the bare verdict has 
reached us by telegraph, The message runs thus—The 
coroner said,—“ It was clear the deceased (that is the 
engine tenter), had the sole control of the boiler, and if 
the explosion resulted from want of judgment or reckless- 
ness on his part, it was accidental.” A verdict was then 
returned of Accidentally killed.” The evidence on 
which this verdict was based we shall consider in another 
article. 








Launow.—On the 9th inst. there was launched from the ship- 
building yard of John Elder, Esq,, at Fairfield, Govan, the Danube, 
an iron screw steamship of 800 tons builders’ measurement. The 
engines, which are 120-horse power, are being fitted by the builder 
on his patent compound principle. 

Tue public will be admitted, on and after Monday next, 21st 
instant, to see the Prize Works of the schools of art of the United 

ington, submitted in national competition. These works will 
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Similarly an invention may be oo by law to the 
trustees of a bankrupt’s estate. But here it is necessary 
also that the invention shall have been perfected, and, at 
least, that the bankruptinventor should have applied for 
a patent. 

In the case of an inventor's death the right to take a 
patent is vested in the legal representatives of the deceased. 
A special provisiont of the statute regulates this right. 

the invention or discovery is so perfected that the in- 
ventor could have taken out a patent had he lived, the 
right to apply for and obtain the patent devolves upon the 
executor or administrator of the deceased inventor in trust 
for his heirs or devisees, and the vath of affirmation of 
invention is varied accordingly. The right to take and 
hold the patent is vested in the executor or administrator, 
“in as full and ample manner, and under the same con- 
ditions, limitations, and restrictions, as the same was held 
or might have been claimed or enjoyed by such person (the 
inventor) in his or her life time.” i 

So far we have considered what appertains to the title of 
a patent about to be granted. We now come to the con- 
daeoation of assignments after the patent has been obtained. 
In cases of this kind the statute has taken upon itself to 
regulate the’manner in which such assignment may be per- 
formed. Thus it is stated “That every patent shall be 
assignable in law, either as to the whole interest or any 
undivided part thereof, by any instrument in writing; 
which assignment, and also every grant and conveyance of 
the exclusive right, under any patent, to make and use, ani 

* Alden v. Dewey, 1 Story, 336. 
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Low Ap mtn ‘tte Pos are Ara rags Ratha sands by the Act of 1836, 
sec. 14, the defendant may plead as an answer to an action for infringement, 
that the if an alien at the time the patent was granted, had failed and 
of eighteen months from the date of the patent, to put 
and continue on sale to the public, on reasonable terms, the invention or dis- 
covery for which the patent was | proved against the 
patentee, judgment will be for the defendant with costs.” This was further ex- 
must put the invention on sale within — months 
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to t to others to make and use, the thing patented, 
within and throughout any specified part or portion of the 
United States, shall be recorded in the Patent Office 
within three months from the execution thereof, for which 
the assignee or grantee pay to the commissioner the 
sum of three dollars.”* 

It is obvious that this statute undertakes to deal with 
the legal estate vested in the patentee by the grant of 
patent. Mere licenses, therefore, or contracts conferring 
the limited and not the exclusive right to 
exercise some of the privileges secured 2 = the 
patent, are not the subjects of regulation in this statute. 
Such an assignment may be made “by any instrument in 
writing,” and it need not therefore be an instrument under 
seal. But in order to operate as an assignment it must, to 
the full extent of the territory to which it refers, convey 
absolutely to the grantee the exclusive interest vested in 
the patentee. Having laid down the rule which deter- 
mines the question of this kind of assignments, the re- 
maining portion of the clause which declares that the 
“ transaction shall be recorded in the Patent Office within 
three months from the execution thereof” remains to be 
considered; and the question arises, whether such record- 
ing is absolutely requisite to vest the title in the 
assignee, as against the ntor himself, or as against 
third persons, or whether the provision is merely 
directory, and intended to protect subsequent purchasers. 

In 1843 it was held that an assignment, if not recorded 
within three months from the date of its execution, vests 
in the assignee a good title as inst his grantor, and a 
title as against third persons, which he can make effectual 
by recording at any time.t This meaning became more 
distinctly enunciated in subsequent cases, and it may 
finally be stated that as against the patentee himself, an 
assignment vests a title in the assignee from the time 
of its execution, and recording within the three months is 
not necessary to its ver As t third persons, a 
suit may be maintained in law or equity by an assignee, pro- 
vided he records his title at any time Lefere the trial or 
hearing.{ 

But, as respects subsequent purchasers without notice, 
and for a valuable consideration, the prior assignment 
must be recorded within the three months. In order to 
— against an outstanding title of over three months’ 

uration a purchaser need only examine the records of the 
Patent Office. Within that period he must protect him- 
self in the best way he can, as an unrecorded prior assign- 
ment would prevail; but it must be an assignment in 
writing that would have to be recorded before the three 
months expired. 

If the instrument of an assignment contain no words 
implying an understanding that the patent is valid, the 
risk of invalidity rests with the assignee. The patent in 
such a case is to be regarded simply as an ascertained 
chattel, viz., the patent issued, in respect to which both 
parties have equal facilities to inform t emselves. 

But now with regard to extensions of patents. Sup- 
posing a patentee assigns his invention to another, and at 
the expiration of the term of fourteen years applies for and 
obtains an extension, will the assignee have any claim on 
the extended right? The doctrine in cases of this nature 
appears to be that in the absence of any express stipulation, 
mere assignees of the right to make and vend, who 
acquired their right under a former term, take nothing 
under an extension, whether the extension was obtainea 
under the standing law or under a special law; but that 
purchasers of the patented machine, who derived from a 
competent source a lawful right to use it, can continue to 
use it until it is worn out, or as long as it can be repaired. 
Whatever interests an assignee may receive under a 
renewal can only be determined by the context of the 
instrument under which the assignee claims. Moreover, 
when a disclaimer is filed under the seventh and ninth sec- 
tions of the Act of 1837, an assignee of the whole patent is 
the proper person to file it; and it has been held that if 
the patent had been previously assigned in part, the dis- 
claimer will not operate to the benefit of the assignee, in 
any suit brought by him either at Jaw or equity, unless he 
joined in the disclaimer. With respect to joint ownershi 
it appears to be considered in America, as in this 
country, that joint proprietors are not necessarily partners. 
The reason for this is chiefly because no mere proprietor of 
a share in a patent can be compelled to become jointly con- 
cerned in the profit or loss in working the patent, or to 
concur with his co-proprietors in granting licenses to others 
to use it, nor be prevented from working the invention 
himself. It is true that proprietors may agree to work 
together in partnership, but such an agreement has no 
relation to the Law of Patents, but comes under the rule 
of the Law of Partnership. 

We now come to another class of contracts made by paten- 
tees, which, not being assignments, confer upon others a 
right to make certain uses of the advantages of such 
patents—contracts whicharetermed licenses. Anassignment 
of a patent relates to the entire proprictas of the patent 
or a certain portion of it; a license is a grant or permis- 
sion to practise the invention under certain restrictions. It 
should moreover be borne in mind that a sole or exclusive 
license is no more than a common license, unless it vests in 
the licensee a right to grant to others the right to make and 
use the thing patented. This power is, after all, a true 
test of the difference between an assignment and a license, 
A license does not require to be recorded, and suits for 
infringement must be brought in the name of the patentee 
or assignee—that is the actual ietor of the patent— 
and ac} by the licensee who has but a limited interest, 
whereasthe former holds the entireand unqualified interest 
in the patent which is to be indicated. 

Like an assignment, a license may, under certain circum- 
stances, betransferable, but in the latter case this altogether 
depends on the wording of the instrument. A mere license 
to a person without mentioning his assigns, confers a 
personal right on the licensee which is not transmissible to 
another, It has, however, been decided that the use of the 
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word “ assigns” in the granting part of a license will not 
necessarily operate to make it assignable, when from the 
tenor of the whole instrument it appears to have been 
intended as a personal privilege.* But whether a license 


is assignable or not, it appears to be almost certain 
that a licensee may not : nt to others rights to 
work the patent, by subdividing among them the 


hts t may have beea granted to himself. 

a man take out a license from the owner of a patent, such 
transaction will not necessarily prevent the licensee from 
denying the validity of the patent, or prevent him from 
pleading prior use by himself, if he is subsequently pro- 
ceeded against for infringement. In such a case it will 
first be necessary to examine the instrument under which 
the license was effected, to see whether there are any re- 
citals or covenants therein contained which may affect the 


matter. 

Where there has been no enjoyment by the licensee, and 
there is no covenant or recital admitting the validity of the 

tent, its invalidity may be set up usa failure of consi- 

eration, in an action upon an agreement to pay a certain 

sum for the right to use the patent privilege. It has also 
been held that a licensee who has paid an annuity in con- 
sideration of a license to use a patent privilege, which he has 
had the benefit of, cannot recover back the money he has 
paid upon the ground of the invalidity of the patent in an 
action for money had and received.f 

This is upon the ground that the licensee has had the 
benefit of what he stipulated for, and also upon the ground 
that the consideration is not devisable. But another case 
arises where there are periodical payments reserved bya 
licensee, and after some payments have been made, and 
while others remain to be made, the patent turns out to be 
invalid; and here the result may be different. 





RECENT LECTORES AT THE ROYAL 
INSTITUTION. 
May 2ist.—THE Frencn ATLANTIC CABLE. 


Mr. H. C. Fizemmne JENKIN, F.R.S., in the course of a Friday 
evening lecture upon “The Submersion and Recovery of Sub- 
marine Cables,” said that his object was to explain the principles 
on which ehgineers had acted in laying and recovering submarine 
cables rather than to exhibit the details of the machinery 
employed. 

The general construction of electrical cables was first described 
and specimens were shown, especial attention being drawn to the 
deep-sea French Atlantic cable, consisting of the following parts: 
—A copper conductor, gutta-percha insulator, and jute serving, 
surrounded by ten wires of homogeneous iron, each served with 
five Manilla yarns saturated with tar. The wire served with hemp 
will bear a greater weight than the sum of the weights borne 
se tely by the wire and the strands; and, again, the ten served 
wires, when formed into a rope, bear a greater weight than the 
sum of the weights which each will bear. 

Moreover, while the homogeneous iron elongates less than 1 per 
cent, before breaking, and the hemp elongates only 0°75 per cent., 
the two combined stretch 3 per cent. is paradoxical result is 
due to want of absolute uniformity in the strength of each part. 
When separate, each cracks at the weakest point; when combined, 
the weakest points seldom coincide. Hence the strength of the 
combination is the sum of the mean strengths of the parts, neces- 
sarily greater than the sum of the minimum strengths, 

The manner of coiling the cable on board ship was explained by 
diagrams and models, it being shown that, in order to avoid put- 
ting a twist into the rope when taking it out of the hold, it was 
necessary to put a twist in when coiling it away. Bad coiling 
vonage kinks or loops drawn tight, which are avoided by a cone 

ling the eye of the coil, and by rings or equivalent arrangements 
preventing the bight as drawn out of the hold from lashing out 
under the influence of centrifugal force. 


Diametef. Depth. Cable knots, 
Fore tank ., ee Sift. Gin. .. 20ft. Gin. .. 728 
Main tank .. ee 75ft. Oin. 16ft. Gin. .. 1100 
After tank .. +» 58 ft0in. 26ft. Gin. .. 912 


The above table gives the dimensions and contents of the Great 
Eastern tanks as arranged for the Atlantic expedition. These 
tanks keep the cable under water on board ship to facilitate the 
electrical tests. 

Notwithstanding their enormous weight and size, these tanks 
occupy a very insignificant proportion of the whole bulk of the 
Great Eastern. 

Mr. C. W. Siemens has for light cables employed a sort of reel 
or drum on a turntable with partial success, instead of the fixed 
tank and coil. 

From the tank the cable when paid out passes over a pulley and 
along a trough to the break drum, the object of which is to restrain 
the free exit of the cable to such an extent as is desired. 

The cable is laid hold of by being passed several times round a 

m, as a rope making fast a vessel may be seen to be passed 
round a bollard. The friction allows a slight strain at one end to 
prevent a very heavy pull at the other end causing the rope to 
slip round the drum. The slight pull at what may be called the 
light end is given by a series of jockey pulleys which play the 
og of the hand when the rope is allowed to slip round a bollard, 

ut in paying outa cable the rope does not slip round the drum. 
The drum itself turns round, restrained by a friction band or belt. 

It is essential that this restraining friction should be constant, a 
result attained by Appold’s brake, which was explained by models 
and diagrams. In this arrangement both ends of the break strap 
are attached to one lever in such a manner that when the drum 
— to turn it tends to lift the lever and weight hanging to it, 

as the lever is lifted it slackens the break strap until the 
difference of tension on the two ends of the strap is equal to the 
weight hanging on the lever. When this is the case, the lever is 
no longer lifted, but remains stationary with the strap, allowing 
the drum to turn, restrained by a constant friction equal to the 
weight on the lever, If the coefficient of friction increases, the 
lever will be a little more lifted and the strap slackened; if the co- 
efficient of friction diminishes, the lever and weight will fall, 
tightening the strap; but in any case the retarding force will be 
simply equal to the weight. 

From the break drum the rope dips under a weighted pulley, 
which rides as it were caipendicl on a V of taut cable ; if the strain 
diminishes, the weight and pulley fall; thus the height of the 
pulley indicates the strain. This instrument is called the dynamo- 
meter. Lastly, the rope passes over a pulley into the sea, 

Having shown how the cable was treated, the speaker proceeded 
to show how the strains to be expected could be calculated. A 
cable paid out in air hangs in a catenarian curve, but in water lies ina 
straight line, and the strains in the two cases are wholly different. 
In air the a meets with no sensible obstacle to its motion either 
longitudinally or in a direction perpendicular to its own length ; in 
water, on the contrary, each foot of a cable meets with an opposi- 
tion to its motion perpendicular to its length, which we may call 9, 
and for the Atlantic cable 9 = 0°154 v?, 
where v is the velocity of the cable nominally to its own length in 
feet per second. Thus, as the cable weighs 0'25751b. per foot, it 
cannot sink faster than the _ bry by the equation 

0°2575 = 0°154 »,*, 


* Brooks v. Byam, 2 Start, p, ams, 
+ Taylor v, Hare, 1 N. R., 260, and Others, 








from which vi, the settling velocity, is found to be 1°204ft. per 
second, or 0°765 knot per hour. 

ato — + Bp Da mpogae hokin gamete phy eae 
a straigh’ not in 4 catenary curve, supported as it were by 
an inclined plane of water constantly yielding at the velocity . 
The inclination of the straight line depends on the velocity of 
the ship, and on v not being at all affected by the tension of the 


1 the angle ¢ at which the cable willie may be exlculated as fol- 
lows :—Let P be the resistance of the water to displacement when 
the cable lies at the angle ¢, 


=a com, D; 
let eu be the velocity at which the cable moves perpendicularly to 
i 
s 0 = v sin. &, 
where v is the velocity of the ship. 
Also P = w “5 
v2’ 
hence cos. ® = 4° _. sine © 
v2 v? F 
att ® _ vain. @ 
tv cos. @” 
and assuming that the resistance is proportional to the square of 
» _ vsin.2 ® 


9 cos. © 


# = 008. ® tom which we have 

9v? sin.® 

J oit+ 4m 
2m 


the velocity, we have w = 9 v,°, and hence » or 


cos, ® = ae 





where m = 9 v*, 

From this formula, as indeed from common sense, it appears that 
the greater the value of 9 and of v, the smaller the inclination with 
the horizon. The rough Atlantic cable, when the ship was going 
at the speed of six knots per hour, lay at an angle of 6} deg., so 
that the inclined plane was seventeen miles long, and each foot of 
the cable took nearly three hours to reach the bottom. 

The strain T at the top of the inclined plane, if there were no 
friction preventing the rope from slipping back along the plane, 
would be equal to the weight of a piece of cable hanging plumb 
from the surface of the water to the bottom, or 


T=wz, 
ee w is the weight per foot run of the cable and z is the depth 
in feet. 

But there is a sensible friction which helps to relieve the strain 
precisely as when a chain is lying on a solid inclined plane ; calling 
m the coefficient of friction at the velocity v, and assuming that m, 
= 9% v*, the experiment of the Atlantic cable showed that 9,— 
00504 (or 0°81 cwt. per knot per hour), The result is, that when 
slack is paid out, say at the rate of L knot per hour, when @ = 
6°45 deg., the strain is diminished by one-half, and if slack were 
paid out at the rate of 1°4 knot per hour, or 234 per cent., this 
particular cable would be paid out without any retarding force 
whatever. 

The strain Ti, when the velocity of the cable is ru, can be found 
from the following formula : 

: Mt —- COB. °) 


a . 

sin, ® 
Cables of light specific gravity have a small settling velocity and 
lie at great length in the water, and if they are also rough, the co- 
efficient 9: may easily be so great as to relieve the break of most of 
the strain which would be necessary to lay a cable of equal weight 
but small bulk and smoother surface, with the same amount of 
slack. If no slack were laid there would be little difference between 
the tension required for cables of different construction but of equal 
weights in water. When much slack is laid, all cables will be con- 
siderably less strained than if laid without slack ; and finally, the 
farther the ship goes the less slack is required to produce any given 
amount of relief. 

The correctness of the above theory has been amply proved in 
practice. If in seas two miles deep the cable hung in a catenary 
twelve miles and three-quarters long, the weight to be carried 
would be 84 tons, and the strain on the cable 29 tons, while if the 
cable hung in a catenary, the inclination of which to the horizon 
at the stern was 9 deg. 30 min., about the amount observed, the 
length would be twenty-four miles, the weight 17 tons, and the 
strain 102 tons, instead of about 14 cwt.—the strain actually 
observed for the Atlantic cable when being paid out at seven knots 
per hour while the ship was going at six knots per hour. 

The rise and fall of the ship, even in heavy weather, very 
slightly affects the strain while paying out on account of the slight 
inclination of the cable to the horizon. The margin of strength in 
deep-sea cables of the Atlantic type is even greater than is given 
in most engineering works, since the cable will bear tenfold the 
strain which is found necessary in laying. 

The process of grappling was next described, and the operation 
illustrated by dragging a miniature grapnel over the floor so as to 
hook a chain lying there. When the cable is hooked, the strains 
on the grapnel rope were simply the weights of the bight lifted, 
and the length of this bight , nthe 4 on the slack. Thus, with 
14 per cent. of slack, the length of the cable lifted will be 4°89 times 
the depth to which it is raised. Thus, in two miles of water about 
9°8 miles of cable will be lifted, and the weight on the grapnel will 
be 6°86 tons; but the strain on the cable will be only one com- 
ponent of this weight resolved in the direction of the tangent to 
the curve at the grapnel. This strain will be 55 tons. Thus, it is 
clear that in calm weather, with 14 per cent, slack, the cable can 
be lifted from a depth of two miles. This was actually done upon 
one occasion, but owing to the pitching of the ~ the cable parted, 
and was successfully recove: by the obvious device of grappling 
the cable in two points about two knots and a-half apart, and 
breaking the cable at the point furthest from land. The loose end 
then hung down over the other grapnel, and it is obvious that by 
this plan the strain on any cable in any depth can be limited to 
the simple weight of a length of cable hanging from the surface to 
the bottom. The Atlantic cables will bear five times the strain 
due in this manner to two miles of depth, and for this operation 
the margin of strength is also ample. The cable is hauled in by 
machinery very similar to that adopted for paying out, the drum 
being simply turned in the opposite direction by a steam engine if 
only a small length isto be pickedup. If many miles are required 
the cable is transferred to the bow, and hauled up by a double 
drum to avoid the fleeting necessary on asingle drum. The fric- 
tion of the water during this operation adds to the strain. Thus, 
with the value of nine previously found, at one mile per hour the 
friction per mile would be 0°81 cwt., adding in a depth of two 
miles 1°61 cwt. to the straia due to the simple weight. Besides 
this there is some resistance due to the displacement of the water 
by the bight of the rope at the bottom, and some extra weight due 
to the fact that the cable hangs in a catenary, not in a straight 
line. The length of this catenary depends on the rate at which 
the cable is hauled through the water; but even after allowing for 
all these things, the strength of the cable is from three to four 
times greater than the strain which in fair weather need come on 
the cable when being picked up from a depth of two miles, a 
margin of strength not unfrequently adopted even in permanent 
engineering works, 

t was by calculations like these that before the 1865 cable had 
been recovered in 1866 the speaker was able to write in the 7'imes 


| of August, 1865, ‘‘If the cable retain its strength, as it probably 


will, it can certainly be raised;” and now that experience has con- 





firmed theory, engineers are justified in bee pf forward with | 


confidence to the continued ty and extension of deep- 
ae . Thefollo give some further information 
as to the Atlantic 


cover fifty acres of ground, being a narrow strip 3564 knots long, 
and a little more than lin. wide:— 
FRENCH ATLANTIO CABLE, 


Knots, Tons, | Knots. Tons. 
Copper wire 24,948 533 | Manillastrands 136,110 .. 1286 
Gutta-percha .. 3,564 .. 549 | Clark's com- 
Jute serving — .» 600 | pound .. 881 .. 6652 
Homo. wire .. 27,222 1872 | seacable. 2,643 .. 4366 
Iron wire .. «. 9,941 .. 2856 | Shallow-water 
Total iron and cable .. « 921 .. 3881 
homo. wires.. 387,163 .. 4727 | Totalcable .. 3,564 .. S27 
FRENCH ATLANTIC CABLE.—Deep-sea Section. 
lbs. weight Diameter in Breaking strain. 
per knot. inches Ibs. 
Copper ee oe “ 400 oe 168 o 64 
Gutta-percha ° ‘ 400 ee 463 « - 
Serving .. * ° 234 669 .. _- 
Homo. wires (10) .. oo 1589 100 .. 950 
Manilla strands (50) «+ 1091 _ 550 
Each served wire .. ee 268 ee 245 1,550 
Cable ee ee 3701 oo WIS4 os «+ 16,530 
Weight of cable in air oe 1°652 ton per knot. 
~ in water .. «. 0753 ‘i 
Strength intons .. ee oe 7% 
ExisTina CABLES, 
Knots. 
Atlantic (two) .. oe ee ee oe oo ee ° 3746 
Malta, Alexandria (two) oe oe oe ee oo ° 2254 
Persian Gulf ee ee ee . . ee ° 1308 
Home seas ee oe ee ee oe 1277 
Miscellaneous (approximate).. ee e- ° 1350 


Total 


- - - 9907 











AWARD OF WHITWORTH SCHOLARSHIPS, 
PRACTICAL EXAMINATION, &c. 


1. Tue Lords of the Committee of Privy Council on Education 
have, in concert with Mr. Whitworth, made the following rules 
for awarding the Whitworth scholarships this year, and for holding 
the examinations in handicrafts and in the practical use of tools. 

2. It was decided that the scholarships were to be awarded 
according to the results of the examination of the Science and Art 
Department in the following subjects, as defined in the ‘* Science 
Directory ” :—(i) Elementary mathematics; (2) higher mathe- 
matics ; (3) theoretical mechanics; (4) applied mechanics; (5) 
practical, plane, and solid geometry; (6) machine construction and 
drawing; (7) acoustics, light, and heat; (8) magnetism and elec- 
tricity; (9) inorganic chemistry; (10) metallurgy ; and according 
to the skill shown by the competitors in a specia! examination in 
the following handicrafts:—(1) Smiths’ work ; (2) turning; (3) 
filing and fitting; (4) pattern-making and moulding; or in the use 
of the following classes of tools—the axe, the saw, and plane, the 
hammer and chisel, the file, or the forge. 

3. Mr. Whitworth desired that the number of marks obtainable 
in the theoretical subjects, and those obtainable by the most 
skilled workman, should be about equal. And it was decided that 
no candidate should be eligible to obtain a scholarship who had 
not shown a satisfactory knowledge of elementary mathematics, 
elementary mechanics, and practical plane and solid geometry, 
passed in freehand drawing, and proved his power to use one at 
least of the before-mentioned classes of tools. 

4. The relative position of candidates, as regards the theoretical 
subjects, will be determined by affixing the same scale of marks to 
the several grades of success as is laid down for the competition for 
royal exhibitions, viz. :—Fora third-classin elementarystage,) mark; 
for a second class, 3 marks ; for a first-class, 5 marks ; for a second- 
class in advanced stage, 5; if previously successful in elementary 
stage, 7 marks; first-class in advanced stage, 7 marks; if previously 
successful in elementary stage, 9 marks; and 5, 4, 3, 2, and 1 marks 
in addition, to the first five candidates in the advanced stage, if 
they obtain more than 90 per cent. of marks. For honours, second- 
class, 14 marks; first-class, 17 marks. ‘‘Good” in freehand draw- 
ing will count as 1 mark, and ‘‘excellent” as 3 marks. 

5. The ‘‘satisfactory knowledge” required for passing in the 
subjects mentioned in Section 3 will be taken to mean the obtaining 
of a first-class in the elementary stage of elementary mathematics, 
a second-class in the elementary stage of theoretical or applied 
mechanics, a second-class in the elementary stage of practical plane 
and solid geometry, and a “‘good” in freehand drawing. 

6. The results of the examination in all the theoretical subjects 
will be published about the middle of June. It will then be pos- 
sible to define, within comparatively narrow limits, the candidates 
amongst whom the competition will really lie. These will be directed 
to hold themselves in readiness to undergo the practical examina- 
tion, which will be conducted at a certain number of centres by 
qualified persons. 

7. The practical examination is of two kinds. There is the 
examination of the handicraftsman or skilled artisan, and there is 
the qualifying examination in the use of certain tools, 

8. The examiners will decide on the number of marks to be 
awarded, and the position of the skilled artisans, by the rate of 
wages, Xc., which they have been receiving (as vouched by the 
certificates of their employers), by work specially executed for the 
occasion, or by an inspection of work upon which they may have 
been employed. 

9. The examination in the use of tools will be the perform- 
ance of one or more of the following pieces of work :— 

The Axe.—a. To square up a block of wood 1ft, long and 6in. in 


diameter. 6. To make a spoke for a cartwheel. c. To be able to 
shaft an axe. d. To cut out wheel spokes ready for fitting into 
nav’. 


The Saw and Plane.—a. To saw from a plank two pieces of 
timber 3ft. long and 3in. square and plane them up true. 5. To 
make a box 18in. long x Yin. wide x 9in. deep, planed up true, 
and the joints dovetailed together. c. To saw out and plane up 
two parallel strips 2ft. x 2in. x gin. 

The Hammer and Chisel.—a. To chip a piece of cast iron Gin, 
square over on one of its surfaces, ready for filing. 6. To cut out 
of sheet iron (any gauge) a figure or letter of any size from lin. to 


Gin. 

The File.—(a) To file two sides of a cast iron inch cube as flat 
as possible with a Stubbs’ 12in. second cut file, the stroke of the 
file not being less than 9in.; (b) a wrought iron hexagonal nut, 
din. or lin., to be filed up true; (c) to file up two parallel strips, 
jron or steel; (d) to file up pocket square as true as possible. 

The Forge.—{a) To weld or join together two pieces of iron 
three-quarters of an inch square; (6) to make a pair of smiths’ 
tongs; (c) to make the head of a hammer; (d) to make a pick; (¢) 
to wake 2ft. fin. chain, with hook and ring; (f) to make a horse- 
shoe complete; (g) to cut off and draw out chipping chisel or drill, 
and afterwards harden; (h) to make a pair of small callipers ; (i) to 
make a pocket square. . 

10. A competitor is not restricted to one only of the handicrafts, 
nor to the use of one class of tools, but he may show his skill in 
two.or more. His position and the number of marks to be awarded 
to him will be determined by his general skilfulness as a workman. 
A skilled mechanic will thus be enabled to obtain credit and 
improve his position by showing his power of using those classes 
of tools not properly belonging to his own handicraft; and the 
ordinary student may, in like manner, instead of simply qualifying 
in the use of a certain class of tools, show his skill in ove of the 


| handicrafts mentioned. 


11. To those who merely qualify in the use of tools, a certain 
proportion of the marks obtainable for practical workmanship will 
be given, according to their relative skill. These marks will count 
towards the general result. 

12. The travelling expenses of poor students—second-class rail- 
way fare, with a mal allowance of 10s. per diem—will be 
allowed, to enable them to attend at the places where the practical 


about to be laid, and which will ' examinations are to be held, 
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ELEMENTARY PAPERS ON CONSTRUCTION. | ,,7B¢ 2ot of ginder to be investigated 


No. XV. 

Havina fully investigated the subject of the Warren girder 
and its multi-triangular type, the lattice, and given rules for 
determining the strains upon any part of it, we now pass on to 
a consideration of a uae class of girder which is sometimes 
used, but which we consider inferior to the examples already 
adduced, and the strains upon which have been accurately ascer- 
tained. For small spans and for timber bridges the example 
given in Fig. 1 constitutes a handy and convenient form. By 
placing the loading on the lower flange the truss itself acts as a 
hand-rail, and the whole structure has a very compact and neat 
appearance, In the elevation the thick lines represent the parts 
in compression, and the thin those in tension, and the annexed 
table gives the strains upon the different bars for one-half of the 
girder. The truss has a clear span of 40ft., a depth of 5ft., and 
the total load which is placed upon the bottom flange is equal to 
21 tons. The distribution of this load will be as follows :—At 
the point D and D there will be 7 tons, and 3'5 tons will be 
supposed to rest directly upon the abutments. Considering for 
a moment the weight of seven tons at D, it will manifestly, in 
the first instance, be borne altogether by the vertical tie D B, 
and, so to speak, transferred to the point B, where, upon the 
principle of the lever, a portion of it will be conveyed to the 
abutment at A, and another portion’to that at A'. The respec- 


: Fig. 2, wartieets 
diagonal bars ties. It will be seen hereafter that this system of 
bracing is only adapted for a fixed and uniformly distributed 
load, and that to render it fitted for the purpose of carrying a 
movable load it is necessary to introduce certain i 
which make it questionable whether it is not much preferable to 
use the lattice form instead. As, however, the type shown in 


moreover, a8 with these data, some of the strains are also con- 
stant, the one calculation and tables of strains acts in some 
measure as a check upon the other. In addition to these reasons, 
the student and intended engineer cannot familiarise himself 
too much with different forms of iron construction. It not 
unfrequently happens in the course of his practice that the 
circumstances of the case demand the adoption of very peculiar 
structural shapes, and unless he is thoroughly well acquainted 
with the manner in which strains act, he will have at dufficulty 
in designing the form scientifically and melee. In Fig. 2 
























































‘ ; - 14 : the girder is loaded upon the top flange at the rate of half a ton 
tive portions will be 3 and 3 The fir’ of these will produce | per foot run. Consequently there {will be a distribution of the 
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compressive strains in BC and BA, and tensile strains in B D, 
AD, and DC. Similarly the latter will compress the parts BC, 
BD! B'C, and B' A’, and stretch C D', D'B!, and A'D'. A 
similar action arises from the weight of 7 tons situated at D', 
and the sum of the two gives the total strain upon the various 
members of the truss. 








Weight at | Bars. 
| 
| AB | AD | Be | Bp'| BD | pe | DB 
D + 13°60) — 1280] +1280) — |— 7 |—1280 — 
eee | ad pat 640|-+ 6-80) — =~ ~ 
D! .. 4. |-+ 680} — 640/-4+ 640| — |— 2:3 |—1280|-4 6:80 








lati ec: Ate 
| + 20-40] — 1994 + 25°60 + 680 — 93 |— 2560/4 6-80 


The strain upon the bar AB nay be checked by calculation. 
It is known to be equal to 5 W_. o find 9, or the angle 





BAD, we have tang. g=20. or log. tang. @ = log. 5 — log. 


13°333 + 10. Solving we find log. tang. 9°574021, and 
§ = 20 deg. 33 min. Consequently the strain upon AB= 


ain. = 19°94 tons, which is a sufficient approximation to that 


obtained by the geometrical process. The dotted lines represent 
the hand-rail, which has nothing to do with the truss, theoreti- 
cally considered. If B D, or B' D!, were made struts instead of 
ties, and the load placed upon the top, then the diagonals, B D! 
and B! D, would be in tension instead of compression. More- 
over, if the dotted lines D F and D! F! were ties under the same 
circumstances, so that the form of the truss was represented by 
F, F', D', D, then with a load only at B, there would be no strain 
upon the diagonals A, B and B, D'. But.if there be a load of 
seven tons upon B and B', and the strains be worked out for the 
truss represented by F, F' and D', D, they will be found to be 
equal in amount, although of an opposite character for the 
corresponding bars. The strains upon the flanges will be the 
same both in amount and character, and they will be a maximum 
in all cases when the truss is uniformly loaded. The maximum 
strain that the truss will undergo will depend upon the position 
of the load, both with to the flanges and the distance 
from the abutments. In the present instance, if the load were 
placed upon the top member—that is, upon B and B’, and both 
B, D and B', D' were ties, then either would undergo its maxi- 
mum strain when it was itself free from load and the other apex 
loaded. Were the load in the lower member under similar cir- 
cumstances, then the maximum strain would take place when 
both apices were loaded, Supposing B, D and B', D' to be 
struts, the conditions of the maximum strains are exactly re- 
versed under the same methods of loadi It would not make 
any material difference in a span so small as 40ft., so far as the 
strains ves —— which form of — ne B Deck Bh = 
there might be a slight gai making and B', 

Seats iettanh of tie ae case the truss would take the 
shape of F, F', D', D, and all the diagonals would be ties. The 
truss in Fig. 1 is suitable for either an uniformly distributed or 
a moving load, as the di are counterbraced, and can act 
either as struts or ties as the position of the load might demand. 
Wherever this form of truss is employed as a bridge, and con- 
structed of timber, it must be borne in mind that in addition to 
the bars shown in the elevation in Fig. 1, a second piece of 
timber, commonly called a straining piece, must be inserted 
between B and B', 


load at the apices of the triangles as follows:—At each apex 
from B to H there will be a weight of 2°5 tons, at A a weight of 
1°25 tons, and at K a weight of 1°25 tons. Theftotal weight at 
K is of course 2°5 tons, but as it is only necessary to consider 
half the girder, we are only concerned with half the weight 
placed on the central strut. Frequently in deducing the strains 
belonging to an example like the one in question, it is sufficient 
to assume the weight distributed equally over the apices, and 
thus take 2°5 tons as the load upon each apex from B to K. But 
as the instances where this latitude may be indulged in and 
where it ought not must be left to the judgment of the engineer, 
it is better in all cases to adopt the strictly accurate plan. 
Another reason for adhering to accuracy in geometrical analysis 
is, that as small errors will creep in, and gradually accumulate in 
spite of every care, the results will not check with those of cal- 
culation if ‘the correct data be not rigidly followed through- 
out, 

An examination of Fig. 2 will readily demonstrate that the 
strains upon the different parts are very easily arrived at. The 
weight upon the strut K is 1°25 ton. Make this equal to 
K! a, and draw ab parallel to the bottom flanges. K' d is the 
strain upon the diagonal H K', and a6 that upon the bottom 
flange due to the weight upon the apex K. These strains are 
manifestly transferred throughout the whole of the bracing to the 
abutment A', causing strains upon both the web and flanges in 
their passage. Since the weight at H is double that at K, it is 
clear that the strains will be alsodouble. Make H' d* = 2°5 tons, 
draw d e parallel to the top flange, and the respective strains can 
be measured off as before. In like manner all the remaining 
weights may be disposed of, and the sum of the strains at any 
particular point will give the total strain there. The strain upon 
any one of the vertical bars is identical with the shearing strain 
at the corresponding point of a plate girder, and is equal to the 
sum of the weights situated between it and the centre of the 
girder. In other words, if W be the rate of loading per foot run 
and y the distance of the bar from the centre, then the strain 
equals W Xy. If N be the number of weights upon each apex 
between the vertical and the centre, and W the weight, then in 


the present case S = W +(+}")- This rule applies to all 
the bars except the last. The strain upon that bar is always 
equal to Lf where W represents the total weight upon the whole 


girder. Another useful fact to bear in mind is, that assuming 
the weight upon the pega orton Png any cA oa 
the bars lying between it and the end of the girder follow the 


rule, as will be seen. Thus, the strain upon 

equal to 1:25 x 7 = 8°75 tons, that upon B B'==1°25 x15 = 18°75 
tons ; but that upon A A' does not follow the law of the odd 
numbers, but is equal to 1°25 x 16 = 20°0 tons. Had there been 
no weight A A’, but an equal weight of 2°5 upon every other 
apex, then the strains would have followed the law of the natural 
numbers. Similarly the strains upon the diagonal bars are equal 
to those upon the verticals resolved in the direction of their 
length. i be oN cdg ta 
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agreement between the strains there calculated and the present 
will be found to be very close, It follows from this investiga 
tion that so long as certain data are maintained constant, the 
description of bracing employed has no influence whatever upon 
the strains upon the flanges. The question that will naturally 
present itself here for examination is—are the strains upon the 
flanges of a plate and lattice girder identical, so long as the load- 
ing, span, and depth are constant? In ice it is usually 
assumed that they are so, but there is no doubt that the con- 
tinuous web of a plate girder does relieve the flanges of some 
portion of their strain. The advocates of the solid-sided prin- 
ciple have estimated this relief to be as much as one-sixth of the 
total strain, but this is doubtful. Moreover, in the uncertain 
state of our knowledge respecting the manner in which the 
strains do act in a continuous web, it would not be safe to lighten 
the flanges of a plate girder on the above supposition. The rela- 
tion that exists between the web and the flanges with respect to 
their mutual straining forces, will be more clearly perceived 
when when we treat of the bow-string girder, and other 
forms in which the flanges assume a curved 

It has been stated that the girder represented in Fig. 2 is not 
adapted for the support of any. but a fixed and uniformly dis- 
tributed load. A little consideration will demonstrate this. 
Suppose the girder uniformly loaded, and let us take the weight 
in the apex C. This weight, A the laws of the lever, compresses 
the vertical bar C, C', and also the diagonal C, D', but the com- 
pressive strain is neutralised, and, in fact, obliterated, so to 
speak, by the much greater tensile strain that is brought upon 
it by the weight situated upon the remaining apices. Now, 
suppose these other weights removed, as would be the case if the 
moving load had only advanced on the girder as far as the point 
C from the left abutment, there would then be no tensile strain 
or pull upon the diagonal C, D' to counterbalance the compres- 
sive strain, and C, D' being a tie, would be unable to act as a 
strut. So for all the other diagonals. In order, therefore, to 
render the girder in Fig. 2 capable of supporting a movable or 
live load, the diagonals must be made com: t to stand both a 
tensile and compressive strain—that is, they must be counter- 
braced, and both verticals and diagonals consist of struts. 
This is not an economical method of construction. Besides 
counterbracing the diagonals, there is another plan for achieving 
. This consists in introducing a second set of 
ties, intersecting the first in the middle. Referring to Fig. 2, 
and supposing a weight to be upon C, as C, D' is a tie, and, con- 
sequently, unable to transmit the proper portion of the weight 
to the far abutment, the whole of it passes down the vertical 
C, C', where the proper ions are conducted to the 
two abutments by means of the ties C', B and C', D. It isclear 
that when the web of a girder is constructed in this 
manner, there are three sets of bars required instead of two, as 
in the lattice system. It is optional in this kind of girder to 
make the verticals act as ties and the diagonals as struts, or to 
make them all capable of acting both as struts and ties. When 
the design becomes complicated to this extent, it is difficult to 
determine precisely how the strains act. There are so many 
ways by which the load may be ultimately transferred to the 
abutment, that no particular one can be selected as the certain 
route. As may be ex , there is a manifest waste of material 
in examples of this kind. Under certain conditions of loading, 
none of the bars undergo any strain, and when it is borne in 
mind that there are three sets of bars, one vertical and two 
diagonal, it is easy to see that they are never all undergoing 
strain at the same time. Moreover, it appears somewhat super- 
fluous to introduce three sets of bars, when two are sufficient to 
answer every p' of both a dead and live load. Witha 
weight only at C' in Fig. 2, there will be no strain upon the bars 
C D' orC B'. Generally speaking, when there are two series of 
diagonal bars, if we take a weight, for instance, at C' only, there 
will be no strain upon any of the diagonal bars lying between that 
point and the centre of the girder, which slope downwards towards 
the centre. Neither will there be any strain upon the diagonal 
bars situated between the same point at the near abutment, 
which likewise slope downwards towards that abutment. Under 
the conditions of a moving load there are consequently contin- 
ually some of the diagonals free from strain, the number depend- 
ing altogether upon iti is i 
would be expected from the somewhat similar circumstances 
attending the strains upon a lattice girder when the load is of a 
variable character. If two designs be taken out in ce 
with the requirements of the similar data of span, depth of load, 


Ft in Fig. 2. There are 
one or two more specimens of straight girder principle, but 
they are so rarely used that we shall not investigate them, more 
especially as they belong to an obsolete age of construction which 





Junz 18, 1869 


THE ENGINEER 


433 





= ———— | 





THE PATENT JOUBNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


Lancaster, 
1305. JOHANN ADAM HABERKORN and BRUNO RUDOLPH, Berlin, Prussia, 
April, 1869. 


provement in sewing 
1371. AveusTs Fav and EvGens Fav, Castres, Tarn, France, “ An im- 
8 ave eee Ge SENS freeing from burrs, and unhairing skins.”—4th 
fay, 


in bottles and other necked vessels.”—A com- 
oe New York, U.8. 
Mehl Gantt Bane, Belheohs Aniston * to hand- 


1684. gt other taney Done London, ‘‘ Improvements 
purposes. 


in stoves for ery ”—A communication from Jean Baptiste 
Vanonl } Paris.—3lst May, 1869. 


1685. FRANCIS sa one CALVERT, Manchester, ‘‘ Improvements in engines for 
ive power.” 

1686. THOMAS ROBERT at BERT CLARKE, WILLIAM BYWATER, THomas LAWSON, 
and CHARLES LimBERT LIsTER, Leeds, Yorkshire in the 





manufacture of on ee eee therein.” 
1687. ALFRED RusHWoORTH, Finkhill-street, St. holas, Nottingham, 
“ Improvements in circular knitting machines and in the fabric produced 


thereon. 
688. CHARLES oe GARDNER, West Harding-street, Fetter-lane, London, 


and GzORGE PRINTY WHEELER. Mitcheldean, 
in the manufacture of mortar for building 





NS ee ee ee eS an 
ments in apparatus for basting of meat and other things while being 


roasted.” 

1457. EDWARD THOMAS HoGHES, Chancery-lane, tate, “Im 
in tea and coffee urns.”—A communication from Ras len ee 
Haven, U.S.—12th May, 1869. 

1496, JOHN STEPHEN JARVIS, Wood-street, London, “ A seamless collar and 
tie combined.” —15th May, 1869. 


1502. Henny GEORGE WHITEHEAD, Hanover-street, Eccleshall Bierlow, 
Sheffield, Yorkshire, “Improvements in the manufacture of spring knife 
———— May, 1869. 

1523. WILLIAM BENSON, Allerwash House, wo Vy Northumberland, 
‘Improvements in treating or reducing ores, and in apparatus employed 
th "18th May, 1869. 

1537. EDWARD SOLLY, ARTHUR ISAAC SOLLY, JOHN FIBLDER 

RICHARD BAILEY MILLMAN, Con; Cheshire, ‘‘ An im- 
ved method of spinning or a Fa RS ee 
simultaneously twisting the same into one thread.”—19¢h May, 1 


1572, WILLIAM HENRY DUPRE, Jersey, y, Improved apparatus for giving 
light and ventilation to rooms, houses, or 
1579. NEWTON LAWRENCE, Great yoo ’s-fields, London, 
“Improvements in lighting cigars, and an improved composition for that 
purpose.”—2ist May, 1869. 
1616, WILLIAM TATHAM, Vulcan Ironworks, Rochdale, apenas te 
paratus the sliver of the carding 
and delivering rollers simul- 


y in when the fleece is broken or partially so.” 
1617. CLINTON ROOMAN, treet, London, ‘‘ Improvements 
in bleaching vegetable fibres, threads, eo See. "—A communication 
from Cyprien Marie Tessié du Motay, Boulevard d 


Strasbourg, 
1620. JAMES JOHN FIELD, Hig’ liddlesex, bad Sugesvements in applying 
polarised ht in connection with the microscope, and in apparatus th 


1628, LAWRENCE BEESLEY, WILLIAM BBRESLEY, and JAMES BEESLEY, 
Dalton-in-Furness, , “ Improvements in boilers. 

1629. JOHN SNAPE, Mountain Ash, near Aberdare, South Wales, “ Improve- 
ments in pumps.” 
1632. —_ AvGusTUs BARROW, Glasgow, Lanarkshire, N.B., ‘‘ Im- 


provements in purifying or bleaching mineral oils.” 
1633. DAvip Fosrsr, 8 , “Improvements in the manufacture of 
hollow shot or shell.” 


ar PETsR WHITESIDE, Fox-street, Liverpool, ‘‘ ay a in mowing 
and reaping machines."—A communication a = Mowing 
Machine Company, Worcester, Massachusetts, U 
1635. Hu@H MOENTEE WARD, Loop Bridge ag Ballymaconaghy Knock- 
breda, Down, Ireland, “1 ‘or spinning or 
twisting flax or other fibrous substances. "—37th May, + Me 
1636. THOMAS BRADFORD, F' *« Improvements in the con- 





Whaley Bridge, Cheshire, “ Improved apparatus 
for closing the aperture or opening at the bottom of hinged doors, shutters, 
and windows, for excluding ae, ° dust, or rain.” 

1691. HENRY BROWNING, Salmon-lane, Limehouse, London, “ Improvements 
in compositions suitable for use as varnish or 

1692. JOSEPH as — Fenton-terrace, Lincoln, “ Improvements 
in steam engines and in stuffing-boxes used therein, and for other pur- 


1603. CHARLES FORSTER WALDO, Bread-street, Cheapside, London, ‘“ Im- 
vements in sewing machines.”—A communication from Tony Tricoire, 


June, 1869. 
1695. MILES WRIGLEY, Oldham, Lancashire, “Improved apparatus for the 


1696. ROBERT BARLOW COOLEY, Nottingham, ‘Improvements in the 
manufacture of hats or — pa ne the head, and in machinery or 
go employed in such manufacture.” 
1 ALEXANDER Watt, New Cross, Kent, and THOMAS a Bir- 
mingham, “Improvements in the manufacture of printing surfaces 








of which improvements are also icable to the —— of metals to 
the surfaces upon which they have d fro 
1700. GroRrGs Vam TURNBULL, CHRISTIAN SALVESBH, and —_ 





. Invine, Leith, Midlothian, N.B., in the 
of lubricants or — i the application ot the same to 
t of hemp, jute, flax, and other like fibrous t 
1701. BENJAMIN JOSEPH BARNARD MILLS, 8 Adi London, 
“A low-water indicator or alarm for boilers.’ *—A communication from 
Hiram Kimball, Randolph, Orange, Vermont, U.S 
ag > —_ — SmiTH, East-road, City-road, London, “ Improvements 


1704, —— BEMELMANS and ALFRED VAN VOLXEM, Brussels, Belgium, 
“* An improved apparatus for working the signals and switches or points of 

ways.” 

1705, PLEDERIOK ROBERT AvausTus Gover, Brading, Isle of Wight, 
“ Improvements in anchors.” 

1706. HeNayY LARKIN, Torriano-cottages, Leighton- Toad, | i and 
WILLIaM Waits, Thurlow-road, H d, Middl 
in the manufacture of magnesium and ‘in the preparation of its s anhydrous 
chloride.” 

1707. THOMAS BOND .WoRTH, Severn Valley Carpet Mills, Stourport, 
Worcestershire, “ Improvements in the manufacture of carpets, coach lace, 

and other terry fabrics.” 

1708. CHARLES Francis, Austin Friars, London, ‘‘ Improvements in the con- 
struction of railway goods wagons.”—A communication from Franklin 
Prestage, Barrackpore, Bengal, East Indies. 

1709. CHARLES FRANCIS, Austin Friars, London, ‘‘ Improvements in the 
construction of moorings.”—A communication from Franklin Prestage, 
Barrackpore, Bengal, East Indies. 

1710. ARTHUR LANKESTER SIMPSON, Stowmarket, Suffolk, ‘‘ Improvements 











struction of drying closets and horses. 
se? CHARLES PLUMB, Commercial-road, ne Surrey, “An 
ratchet brace, combining boring, tapping, screwing, and coleg-et 


1639. BENJAMIN THOMAS NEWNHAM, Bath, “ Improvements in carriages.” 
1640. JAMES WILSON, Royal Exchange-buildings, London, ‘‘ Improvements 
in wooden railways.”—A communication from John O. York, New York, 


U.S. 
1642. JULIUS BRONNER and HERMANN GUTZKOW, Frankfort-on-the-Maine, 
Prussia, “An improved method of obtai out o! 
pane is to say, pite —s from coal tar, and of preparing two colouring 
tters from the anthracen. 
1643. “‘SaNune PRESTWICH and JOHN PRESTWICH, Farnworth, Lancashire, 








1644. JoHN INGHAM and ILLINGWORTH BUTTERFIELD, Bett, Yorkshire, 
“ Improvements in machinery or for dressing w: 
1646. ROBERT LAKE, pton- buildings, °C -lane, 
ore ‘Improvements in brushes for cleaning tubes of steam 
"A communication from Patrick Henry Coyle and Edwin 
raenins Terry, ny New Jersey, U.S 
1648. GORGE FULLER Guy, Bury | St. ‘i Suffolk, ‘*‘ Improvements 
in sheathing for ships and vessels.” 
1649. THOMAS CLARKE, Ladyfield, Wilmslow, Cheshire, “ Improvements in 
the construction and working of velocipedes for use on land or water, 
parts of which improvements are also applicable to wheeled vehicles of 


every description. 
1650. BENJAMIN GARNER, Oldbury, Worcestershire, rie tobrients in the 
- of axles for railway carriages and trucks, a lubricating the 
said axles.” 


651. FREDERICK BROWN, Luton, Bedfordshire, 
cipedes called bicycles.” 

1652. ARTHUR TREVELYAN FAIRGRIEVE, West-street, Sunderland, Durham, 
“ An improved paste or composition adapted for coating the bottoms of 
wood and iron ships.” 

1653. JoHN Fraser, Arthur-street, Park-hill-road, Liverpool, and Louis 
SmMON and RICHARD SIMON, Hutchinson-street, Wilford-road, Notting- 
hamshire, ‘“‘ An improved machine for cutting and board 
and similar materials one or several times at one operation.” —28th May, 


1869, 
1654. JAMES LAMB HANOOCK, Ley Hill, Sutton Coldfield, Warwickshire, 
- Improvements in apparatus for making hay and harvesting corn and 
s.” 


“ Improvements in velo- 


horses and other 








for shearing 

1656. H WAY, Manchester, ‘‘Improvements in slide 
valves.” 

1658. beng nym HENRY a Blackburn, Lancashire, “ Improvements in 
means lessening the discharge of smoke from furnaces. 

1659. ny HuMPHREY, Inches, Aberdeen, N.B., “ Improvements in the 
sone f iron Keelsons, and in the application thereof to wooden 

ps an 
= JOHN a Bolton-le-Moors, Lancashire, “ by a in 
and employed in and connected with the getting of 

seat and other 


662. ALPHONSE —— Sax, Paris, “An improved of railwa 
—_ = ¢ proved system y 
1663. EPHRAIM AVIS, Great Mitchell-street, London, ‘‘ Improvements in 


veloci 

1664. JOSEPH SmiTH, Leth, Belgium, ‘‘ Improvements in ee | - 
holding the bobbins on the tubes or spindles of spinning and cap 

also the thread passing on 


for drag of the thread to the Dobbins at 
common spinning frames.” 
1665. JAMES re poring gl ye we a. o Saretina sy Gig table 
Fogg billiard table few minutes with: out injuring it or interfering with 
for which it was originally 
OHN JOSEPH REVELEY HUMES, street, Deptford, mr 


ot Improvements in brick moulds as to brick machinery.”—. 
—— om George Scott, ilaan,. Richmond, U8 2908 


an 
ye ~ CocKsHooT, imme and HENRY WEATHERILL, Manchester, 
"Serta improvements in the construction of carriage axles and axle 
xes. 


1668. PETER iy Workington, Cat, “Improvements in puddlin 
furnaces and in other furnaces employed in the manufacture of iron and 


steel.” 
1669. HENRY THOMAS BRAITHWAITE, a London, “Im- 
jes.” 


proving two-wheeled veloci commonly known as 
1670, JOHN HANWORTH ENRY Honea. Tod len, Lancashire, 
“ Certain improvements in ‘et boilers | other pur- 


poses.” 

1671. ROBERT SMITH BARTLEET, Redditch, Se, “Im ements 
in needle-cases or needle-holders.”. '—A communicatien from Charles Junger- 
mann, Ludenscheid, Prussia. 

1672, BENJAMIN LITTLER, Cannock, Staffordshire, “‘A new or improved 

for circular saws.” 

1673. JOHN BULLOUGH, om. ey yes and CHRISTOPHER CaTLOW, 

167 CLINTON i "BROOMAN, Pleet Lena 

A “ Improvements 

in th construction and ae io tin on 


in 
sofas, and similar of 
a JACOB a Quebec Foundry, Leeds, Yorkshire, ‘‘ Improvements 
678. WitaM. -ARD NEWTON, Chancery-lane, London, ‘“‘ A novel device 





in suitable for treating sheep attacked by fly, — for destroy- 
ing the! maggot, and for other similar purposes.” —2nd June, 186: 


Invention Proteqea oe Ay Bonthe on the Deposit of 
on. 
1711. CARL OsTLUND, mm cp Finsbury-square, London, “Lmprove- 
ments in lamps for heating and lighting purposes, and in apparatus apper- 
taining thereto.”—3rd June, 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 

1601. George Dominicus KiTTog, Compton-street, Clerkenwell, London, 
“Steam engines.” —13th June, 1866. 

1629. JAMES GARTH MARSHALL, Leeds, Yorkshire, “‘ Fibrous materials.”"— 
15th June, 1866. 

1679. PETER BARLOW, New-street, Vincent-square, London, ‘Clocks and 
watches.” —23rd June, 1866. 

1616. James, CARTER, Dunfermline, Fifeshire, N.B., “‘Shutters.”—14h 








June, 1866. 

1630, WILLIAM ROBERTSON and JAMES GUTHRIE ORCHAR, Dundee, Forfar- 
shire, N.B., ‘‘ Weaving.” —16th June, 1866. 

1596, PisRR& HIPPOLYTE Liuet, Paris, ‘‘ Metals.” —12th June, 1866. 

1618. WILLIAM BELLHOUSE, Rochdale, Lancashire, “ Hoists.”—1l4th June, 


1866. 

1707. HENRY MEDLOCK, Tavistock-square, London, and WILLIAM BAILEY, 
Wolverhampton, Staffordshire, ‘‘ Animal substances.”—27th June, 1866. 

1594. THOMAS JOSEPH LEIGH, Lansdowne-cottages, Denmark-street, Camber- 
well, Surrey, “‘ Coals.” —12th June, 1866. 

1620. RicHakD EDWARD Hopaes, Southampton-row, London, ‘ Rulers.” 
14th June, 1866. 

Patents on which the Stamp Duty of £100 has been Paid. 

1738. WiLLIAM HOLLAND, Adelphi Mills, Salford, Lancashire, ‘ Carding 
engines.”—Dated 11th June, 1862. 

1825. ARTHUR WARNER, Threadneedle-street, London, ‘‘ Pigments.”—20th 
June, 1862. 

1832. HENRY DAVENPORT and JOHN DAVENPORT, Bradford, Yorkshire, 

“ Harness.” —21st June, 1862. 





Notices of Intention to Proceed with Patents. 


1032. JOHN STERRIKER, Great Driffield, Yorkshire, ‘‘ Improvements in 
pressing apparatus for expressing oils ‘and other matters from seeds or 
“peas, 168 — substances in which those matters are contained.” — 5th 

186: 

1044. Winns THOMPSON RICKARD, Crown-court, Threadneedle-street, 
London, “ Improvements in the preparation of cements.”—7th April, 1869. 

1076. s08mPa ASPINALL, Harrow, Middlesex, ‘‘ Improvements in the con- 
struction and protection of tele, ~~ cables, and in machinery for the 
manufacture of the same, part of the invention bein; applicable also to the 

Tvation of vegetable substances from marine pm be 

1078. THOMAS CULPIN, Reading, Berkshire, “ Tmpoovements in reaping and 
mowing machines.” —9th April, 1869. 

1173. Lupwie Ea@¢ert and OTTO ERNEST POHL, Liverpool, ‘‘ A new mode 
of constructing vessels of — with due regard to their protection from shot 
and shell.”— 16th April, 186: 

1214. MATTHEW ANDREW, 8S Chancery-lane, London, 
** Improvements in vessels for poe oil or other liquids, and in devices 
for drawing the contents from the same.” —20th 4 

a By Bruce Dick, Glasgow, Lanarkshire, N. se 

apparatus for extinguishing fires.”—23rd April, 186! 

41. HOMAS GREENWOOD, Yorkshire, “ _—_— in ma- 

ny for cutting joints for boxes, drawers, and other receptacles of 


hy hetlat 





“ Improvements 


1948. G GEORGE Rrrcuté, Folkestone, Kent, ‘Improvements in the construc- 
tion of stop hinges.”—1lst May, 869. 

1369. THOMAS PEaKiNs, Hitchin, ~~ ‘oo “Improvements in reaping 
and mowing machines.”—4th May 

_= Isaac BATTINSON, GEORGE = barriNeon, and THOMAS WHITEHEAD, 

alifax, Yorkshire, ~~ me in machinery for combing wool and 

a fibres.” —6th May, | 

1418. Hensy Rosset LUMLEY, Marlborough-place, St. John’s-wood, 
London, “The treatment of molten iron in order to free it from all 
impurities.” 

1429. JoHN WITHERS, Hand h, Staffordshi 
meters.” —10th May, 1866. 


** Improvements in water 





te 


communication from Treat Timothy Prosser, Chicago, Illinois, 


screws.”— A comm 
U.8.—17th May, 1869. 
1546. DAVID Roseres, New York, U.S., “An improvement in shoes for 


horses and other animals.”—19th May, 1869. 


1568. GEORGE JOHNSTON, San Francisco, hey U.S., “ Improvements 
in the yy of spirituous liquors, and in apparatus to be i engines 


May, 
1582. Haway Ropert LUMLEY, Marlborough- 
London, ‘Improvements in treating and 
making steel, a6 on pee for such. purpose.” 
1586. GsORGE TOMLINSON BOUSFIELD, Loughbcrough Park, Brixton, Surrey, 
“«Improvements in machinery for casting iron.”—A tee from 
James Abercrombie Burden, Lge 8 — York, U.S.—22nd May, 1 
1625. RICHARD Price WILLIAMS, rails 300 Wesmaieeen, “Im- 
provements in fishes for fishing t railway. rails." — h May, 1869. 
8 Cc — 


1647. WiLtiAM ROBERT LAKE, 
London, ‘* Impr 
bolts and nuts.”—A communication from Orin ng Burdict, Pesvidenea, 
Rhode Island, U.S.—28th May, 1869. 

1682, WILLIAM ROBERT LAKE, h buildi Chancery-lane, 
London, ‘‘Improvements in mechanism for propelling and guiding 
vehicles, and for driving machinery by muscular power.”—A communiea- 
tion from William Smith Hall, Quincy, Massachusetts, U.S.—3lst May, 


St. John’s-wood, 
crude iron, and in 














1869. 

319. WILLIAM ANDERSON SMITH, Manchest hire, “I 
in the ation of meat, fish, and = perishable articles of food 
—— their — by railway, and in apparatus connected therewith.” — 


325. JOHN SLATER, Fitzroy Works, Euston-; 
railway carriages 

329. ALEXANDER SOUTHWOOD STOCKER and ALEXANDER RICHMOND STOCKER, 
Lamb’s Conduit Works, Artillery-street, Horsleydown, London, “ Improve- 
ments in caps or stoppers applicable to and the employment of them with 
feeding and other bottles.” 

335. RoscoE Ray FRow#ock, Boston, Suffolk, and Massachusetts, U.S., 
improved machine for making lasts.”—3rd February, 1869. 

347. ROBERT WALMSLEY KNOWLES and age GREEN, Tong, near Bolton, 
Lancashire, “‘ Impr nts in hi for stretching, 
swissing, and finishing muslins or other similar fabrics.” 

348. JOSIAH VAVASSEUR, Gravel-lane, Southwark-street, —s. “ Improve- 

ith Fe 


» London, ‘‘Improvements in 


“An 





— in apparatus for working heavy guns or ordnance.” ‘ebruary, 
59. 
353. GeORGS ASHWORTH and Busan ASHWORTH, Manch hi 





“ Pa omen ayes in the method of nen een A paper chan and in 
thereo 


t: 





d in the 

360. “Janne TAYLOR, Britannia Works, Dirtoubend, Cheshire, “ Improve- 
ments in hinery or app for raising, lowering, and conveying 
bodies.” —5th February, 1869. 

373. JOHN THOMAS EDMONDS, City-road, London, ‘‘ Improvements in instru- 
—? or apparatus for giving medicines and drinks to horses and other 
cattle.” 

374. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
‘*A new and improved compound for preparing jelly broth.”—A com- 
munication from Charles Julien, Denoix, Square du Temple, Paris. 

378. BENJAMIN WALKER and WILLIAM TILSON, Lenton, Nottinghamshire, 
“Improvements in Jacquards and in reading machines connected therewith, 
and in the means or apparatus employed therein.” —6th February, 1869. 

380, THOMAS NICHOLS and JAMES PARR, Talke, near Lawton, Cheshire, 
“ Improvements in signal bells.” 

383. RICHARD WHITEFIELD Row, Alton, Hants, “‘ Improvements in soli- 
taires, links, and fasteners, applicable to gloves, belts, bands, and other 
like articles.” —8th February, 1869, 

395. JAMES DENNELL and GEORGE WRIGHT DENNELL, Leeds, Yorkshire, 
“Improvements in machinery or apparatus for cutting into shape the soles 
and heels for boots and shoes.” 

396. JOHN WILKINSON and WILLIAM Scott, Bradford, Yorkshire, “Im- 
provements in looms for weaving.” 

401. GeORGE FRANCIS GABRIEL DESVIGNES, Lower Tulse-hill, 
“‘ Improvements in steam boilers.” 

404. JOHN HENRY JOHNSON, Lincoln’ s-inn-fields, London, ‘‘ Improvements 
in the manufacture of paper.”—A communication from Charles Alexandre 
Thirion, Paris.—9th February, 1869. 

407. GeORGE GROS, Boulevart de Strasbourg, Paris, ‘‘ A novel kind of self- 
closing box, permanently kept closed, and intended to contain such objects 
or substances as require to be carefully shut up. ” 

408. WILLIAM HILTON, Bolton, Lancashire, ‘‘ Improvements in looms for 
weaving.’ 

420. JosepH CLAYTON, Radcliffe, Lancashire, “An improved paste for fixing 
and brightening aniline and pigment colours in printing on cotton, woollen, 
silk, or mixed fabrics.” 

423. JOHN CaRtTeRr, Birmingham, Warwickshire, ‘‘ Improvements in water- 
closets.” —10th February. 1869. . 

449. WILLIAM EDWARD NewrTon, Chancery- lane, London, “ Improvements 
in the manufacture of explosive "—A © ation from 
Alfred Nobel, Paris.—12th February, 1869, 

451. EDWARD GRIFFITH BREWER, Chancery-lane, London, “ Improvements 
in the method of and apparatus for constructing and forming metallic 
joints or seams of tin or other sheet metal.”—A communication from 
Joseph Le Comte, Brooklyn, New York, U.S 

453. WILLIAM BAsFOxRD, Burslem, Staffordshire, 





Surrey, 





‘Improvements in the 


manufacture of bricks and tiles, and in moulds for the same.”—13th 
February, 1869. 
468. WALTER Smartt, of Buckhurst-hill, Chigwell, Essex, “‘ A new mode 


or method of utilising the heat under ordinary fireplaces, and the apparatus 
for effecting the same.”—16th February, 1869. 

496. JoHN DAVIDSON NICHOL and JAMES ECKERSLEY, Edinburgh, 
provements in apparatus for drying and pressing printed paper. 
February, 1869. 

514. SOLOMON MYERS, New Bond-street, London, “ Improvements in churns, 
also in apparatus for whipping or beating eggs and performing other similar 
operations.” —19th February, 1869. 

549. Jonas Ewsom Litter, Bedford, 
printing.”—22ad February, 1869. 

558. ALFRED JoBSON, Darlington, Durham, ‘‘ Improvements in the machinery 
or apparatus for discharging and in the arrangements and construction 
of coke ovens, yg A the mode of utilising the waste heat of coke ovens,” 
—23rd February, 1 

577. JAMES ant Bmeny GRIFFIN, Fleet-street, London, “Improvements in 
harvesting machines.”—A communication from Cyrus Newhall, Hinsdale, 
New Hampshire, U.S.—24th February, 1869. 

582. BERNARD PsARD WALKER, North-road House, Wolverhampton, Staf- 
fordshire, ‘‘Improvements in shaping and finishing metallic and other 
articles by abrasion, and in machinery or apparatus employed therein.” — 
25th February, 1869. 

615. RICHARD STUART NORRIS, Liverpool, | Lancashire, 
method of getting coal, and for the y Or apy 
therewith.” —29¢h February, 1868, 

620. RoBERT JAMES GoOpBODY, Charville-square, Tullamore, King’s 
County, and RICHARD EDWARD DONOVAN, Ashgrove House, Upper Rath- 
mines, Dublin, Ireland, “ Improvements in treating tobacco, and in appa- 
ratus employed for that purpose.” 

628. JONAH HADLEY, City Flour Mills, Upper Thames-street, London, 
“Improvements in the construction of decorticating apparatus.” —1st 
March, 1869. 

637. JOSEPH TOWNSEND and PsTER FORBES, Glasgow, Lanarkshire, N.B., 
‘« Improvements in refining or purifying oils and fats.”—2nd March, 1869. 
746. JAMES WADDINGTON, jun., ANDREW WADDINGTON, and FRANCIS BELL, 
Barrow-in- eee Lancashire, “A new or improved method of and 

y condensing and utilising steam or other vapours 
arising ey the boiling of a wort, and other ingredients in breweries, 
distilleries, and other places.” —11th March, 1869. 

887. FRANCOIS DE BOWENS, Philadelphia, Pennsylvania, U.S., yl 
ments in machinery for making match splints and other similar articles.” 
23rd March, 186 

928. NICHOLAS Voice, Handcross, Sussex, ‘“‘ Improvements in or connected 
with greenhouses and other buildings, part of which is applicable to 
stretching wires in other situations for training plants or trees.”—27th 
March, 1869. 

942. EpMUND MOREWOOD, Rock Cottage, Briton ae Glamorganshire, 
‘“‘ Improvements in coating metals.”—29¢h March, 186! 

975, BENJAMIN CRAVEN and HikAM CRAVEN, Hazlehead, 1 Sheffield, 
and JONATHAN NOWELL CRAVEN, Highthorne House, near York, *‘ An 
improved brick and tile pressing machine.” —3ist March, 1869 

988. JOHN BARNOUIN ROWCLIFFE, Manchester, ‘Improvements in the 

ure of wire-cloth for paper-making machines.”—\st April, 1869. 


“Im- 
"— 18th 


“Improvements in apparatus for 


“An improved 
connected 











1459. JoHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Im 
in saw teeth and in machinery or for forming the ‘same.”—A 
communication from Robert James , John Lough, Thomas Ritchie, 


James Ross, and William Lough, jun., Buckingham, Ottawa, a.— 
12th May, 1869. 
1468. THOMAS GEORGE FONNEREAUX DOLBY, Forest Gate, Essex, ‘‘ An 


apparatus or valve suitable for the admission of air to feeding 
bottles and for other useful 5 
1488. GEORGE rovemeats i pone ney ogee 
Surrey, “ Improvements apparatus for 4 
er 1, and for disengaging such blocks from the lift- 
P. "— A —_ from Darnton Hutton, Beverwy, 
—l4th Mi ‘ay, 1 
=, Davip HITOHEN, aiaiifex, Yorkshire, “ Improvements in looms for 


1510. WILLIAM ROBERT Laks, South Chancery-lane, 
London, ‘‘ Improvements in os fire-arms.”—A commaniestion from 
Messrs. Smith and Wesson, Springfield, Massachusetts, U 

1512. bg ROBERT -lane, 

“ Improvements in machinery for forming the amas of metal 


Loughborough Park, Brixton, 
ing blocks of “oN 





, hnila? 











1034. GEORGE TOMLINSON BOUSFI&LD, Loughborough Park, Brixton, Surrey, 
“ Improvements in the composition of shafts and other parts of carriages.” 
—A communication from Edward Fievet, Roubaix, France.—6th April, 


1869, 

1075. Grorce DoveLAS HUGHES and ALFRED HARDY SELLERS, Notting- 
ham, ‘‘ Improvements in self-acting safety valves for steam boilers.”—9h 
April, 1869. 

1119. JoHN EASTON, Taunton, Somersetshire, ‘‘ Improvements in the con- 
struction of drop mills.”—A communication from John Dunnell Garrett, 
Buckau, near Magdeburg, Prussia.—12¢h Apri!, 1869. 

1209. WILLIAM EDWARD G&DGE, Wellington-street, Strand, London, “ An 
improved water meter.”—A communication from Armand Charles Barre, 
Valenciennes, France.—20th April, 1869 

1292. WILLIAM PROWETT, Loman-street, Southwark, Surrey, 
ments in knitting machines.”—26th A 1869. 

1909. NICHOLAS VOICE, Handcross, Sussex, ‘ Improvements in cask-stands 
or tilts.” 

1317. ALBAN MEREDITH, Saas eo “ Improvements in the 
manufacture of iron and steel.” —28th April, 1869 


“ Improve- 
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1336, HENRY JOHN SEELS, Wainfleet Hall, Lincoln, “Improvements in 
harrows.”—380th April, 1869. 

1354. JosepPa SHACKLETON, Bradford, Yorkshire, ‘Improvements in 
utilising the exhaust steam from steam engines, and in the apparatus for 
regulating the discharge or flow thereof."—3rd May, 1869. 

1392, James TOLSON, Dalton, near Huddersfield, Yorkshire, “ An improve- 
ment in, or applicable to, certain apparatus employed for cleaning the cards 
of carding engines or machines having cylinders or rollers clothed with 
eards.”—6th May, 1869. 

1427. WiLL1AM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in gun-locks.”—-A communication from Randall Duke Hay and James 
Madison Hill, Crooked Creek, North Carolina, U.S.—10th May, 1869. 

1469. JosePH TOWNSEND and PeTee FOorBES, Glasgow, Lanarkshire, N.B., 
“Tmprovements in refining or treating oils and fats, and in apparatus 
therefor.” —13th May, 1369, i 

1516. CHARLES MOSELEY, Manchester, “I mts in the 
of india-rubber bags for the manufacture of felt hats.”"— !8th May, 1869. 

1539, WiLL1AM ROBERT LAKE, South ton-buildings, Chancery-lane, 
London, “ An improved process for obtaining gelatine and other products 
from animal substances.”—A communication from David Kitchell Tuttle, 
Grazio Lugo, William John Hooper, and Theodore Hooper, Baltimore, 
Maryland, U.S.—19th May, 1869. 

1567. WILLIAM ROBERT Lake, Southamp ig 
London, ‘‘ Improvements in boat-detaching apparatus.”— ation 
from James Foster, jun, Noah Hand, and Charles Sloan, Camden, New 
Jersey, U.8.—20th May, 1869. z 

1575, CHARLES WILLIAM SIEMENS, Great George-street, Westminster, 
“Improvements in calcining and smelting ores, and in furnaces and 
apparatus employed in connection therewith, which furnaces are also 
applicable to other purposes.” 

1577, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘ An improved machine for shearing, punching, and otherwise 
working metal and metallic articles..—A communication from Edward 
Charles Bowen, Sherbrooke, Canada.—2!st May, 1869. s 

1589. SAMUEL THOMAS, jun., Redditch, Worcestershire; “ Improvements in 
envelopes or wrappers for needles.”"—722nd May, 1869 

1613. WILLIAM PALLISER, Pall-Mall, London, *‘ Improvements in vents and 
screw-nuts or collars for ordnance, which latter improvements are also 
applicable to screw bolts and nuts generally.” rf 

1620. JAMES JOHN FieLD, Highgate, Middlesex, ‘‘Improvements in apply- 
ing polarised light in connection with the mi pe, and in apparat 
therefor.” — 26th May, 1869. 

1630. ALFRED EDLMANN, Palmerston-buildings, Bishopsgate-street, London, 
‘Improvements in machinery and apparatus for the manufacture of peat 
for charcoal, peat fuel and fire-lights, and for other purposes.”—27th May, 
1869, 
*,* Specifications will be forwarded by post from the Patent-office on 

receipt of the amount of price and postage. Sums exceeding 5s. must be re- 

mitted by Post-office Order, made payable at the Post-office, 5, High 

Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 

ampton buildings, Chancery-lane, London, 
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Chancery-lane, 











List of Specifications Py a during the Week ending 
12th June, 1869. 


8044, 10d.; 3098, 3s.; 3128, 3s. 6d.; 3146, 9s. 10d,; 3187, 10d.; 3196, 
1s. 2d. ; 3205, 2s. 6d.; 3210, 1s. ; 3237, 10d.; 3247, 10d. ; 3 

3269, 10d.; 3260, 8d.; 3262, 8d.; 3274, 8d.; 3276, > 
. 2d. 3 0, 1s. 6d. ; $286, 8d. ; 3288, 103. ; 3290, 8d. ; 3281, 10d, ; 3296, 
1s.; 3298, 1s. 4d. ; $303, Sd. ; 3316, 2s. 6d.; 3328, 1s. ; 3331, 8d.; 2337, 4d.; 
8340, 4d. ; 3341, 4d.; 3342, 4d.; 3344, 4d ; 3345, 1s, ; 3346, 4d. ; 3347, 8d. : 
3348, 4d.; 3349, 4d.; 2851, 4d. ; 3353, 10d.; 3354, 4d.; 3356, 4d.; 3357, 4d.; 
8858, 10d. ; 8363, 1s, 4d.; 3364, 4d.; 3366. 4d, ; 3367, 4d. ; 3368, 4d. ; 3373, 
4d. ; 3374, 8d.; 3375, 10d ; 3378, 4d.; 8382, 4d.; 3384, Sd.; 3385, 4d.; 
$391, 4d.; 3392, 8d. ; 3393, Gd.; 3395, 4d.; 3398, 4d.; 3403, 8d.; 3436, 
10d.; 3497, 10d.; 173, 6d. 















All persons having an interest in opposing any one of such application, 
should leave particulars in writing of their objections to such application a¢ 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRAOTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
EnGinesr, at the office of Her Majesty’s Commissioners of Patents. 





Class 1.—-PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &e. 
3677, H. W. Gryius, Great St. Helens, *‘ Motive power.’—Dated 3rd De- 
cember, 1868. 

The inventor makes a metal or wood frame, to which he fixes a fly-wheel 
with a cog wheel and handle. He then fixes a shaft on the frame, on which 
is fixed a cog wheel, which gears with the cog wheel on the fly-wheel. A 
spring or springs is or are fixed on this latter shaft, which has also a ratchet 
wheel and a catch to check the action of the springs when required. He 
also places on this shaft one or more large wheels fastened to a disc or dises, 
or iron plate for gearing into the wheel or whecls on the second shaft or axle 
for driving machinery or fans or other appliances that may require to be 
driven. To obtain great power he uses two shafts instead of one only. He 
then uses large drum springs fixed on a cylinder or cylinders, on the sides of 
each of which he fixes a disc, and fastens the same together by bolts and 
nuts, and thus encloses the spring or springs; at the side of the disc is a slot 
to receive a sliding bar attached to the spring to keep it from breaking when 
winding. On the side of each disc the inventor places one or more wheels for 
drivingas may be required, which gear with wheels on the second shaft cr 
axle; the whole of this mechanism is fixed on the first stated shaft.—Not 
proceeded with, 

9631. J. Lirrten and J. H.’ Banks, Knutsford, ‘‘ Furnaces.”—Dated 3rd 
December, 1868. 

Ordinary furnaces consist of one chamber. By this invention the chamber 
is, to a certain degree, partially divided according to circumstances in the 
following manner. First, in the cases of furnaces of salt pans, which are 
generally very broad and short, and others of similar construction and pro- 
portion (such as are used for the purpose of baking, heating, boiling, and 
melting, not being furnaces for the generation of steam), at any defined dis- 
tance between what is commonly termed the bridge and the door. One or 
more partial divisions are made transversely, which divisions depend down 
from the upper surface of the furnace to within any distance from the fire-bars, 
pe may be found desirable according to the magnitude and nature of the 

arnace, 


Class 2,-TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, £¢. 

8635, W. Naytor, Mildmay Park, ** Railway brakes,” — Dated 25th No- 

vember, 1868. 

This consists in a wagon framing in a series of weighted break levers at- 
tached to one side of or underneath each wagon or carriage, and each 
weighted with a peculiar pivotted weight. It is preferred to make this 
pivotted weight in the form of a disc. and to pivot it eccentrically but loosely 
to the frame of a vehicle, or to a bracket attached thereto. Toa pin in the 
centre of this disc the upper end of a short link is connected, the lower end 
of which is attached to the brake lever. So long as the brake lever is ele- 
vated (the brakes being off) the pivotted weight will have its centre of gravity 
perpendicular over the supporting pivot, and consequently no weight is given 
out to the brake lever, but when the brake lever is lowered for the purpose 
of applying the brakes, the disc revolves as an eccentric upon its piyot, and the 

sition of its centre of gravity is changed so as to cause it to act through the 

ink upon the brake lever, and thereby hold the brakes on. This pivotted 
weight is also applicable to the levers of self-acting brakes. Each brake lever 
is connected to a way shaft, which applies the two brakes on the same side of 
the wagon by the action of short lever arms and push rods. The several 
brake levers weighted as hereinbefore described, are suspended by a rope or 
chain passing under or along each vehicle, over fixed grooved guide pulleys, 
and under pulleys attached to the weighted brake levers, 

=> 8. Brown, Leicester, ‘‘ Communicating in trains.” —Dated 28th Novem- 

, 1868. 

Each carriage carries a cord or other suitable communicator which is 
capable of being fixed at each end to the ends of a similar cord or commu- 
nicator carried by the adjoining carriages, the last carriage at each end of 
train having its cord or icator ¢ ted to signal apparatus carried 
by the engine or guard’s van. ‘This apparatus consists of a spring catch 
which, when in one position, is capable of holding a lever carrying a bell or 
a hammer to strike a bell, and when operated by the cord or other communi- 
cator is released from the lever or hammer and thereby causes the bell to 
sound. The bell or hammer is acted upon by a spring, which, when released 
by the spring catch, causes a sudden motiop of the Jeyer or hammer away 
from such catch.—Wot proceeded with. 

3646. W. MacLeLian, Glasgow, “ Fastenings for rails, &c."—Dated 30th 

November, 1368. 

This consists in a new or improved mode and means of fastening the rails of 
tailways with the holding recess and jaws formed on er in one piece with 
either the chairs or the sleeper of the rails, as desired, by having a wedge- 
shaped feather formed on the inner face of each outside nd of the chairs or 
sleepers in a position near the centre of the outer side of the holding key ar 
wedge of the rail, go as to enter into the slit of the hollow iron key, formed 








by the two edges of the thin flat plate out of which the key is formed, on or 
Ta its outer fase bearing on the inner of the jaw. The lower 
edge of the feather wedge and key having their “ bevel" or wedge surfaces 
corresponding and acting on each other, so thatthe hollow key is driven intothe 
recess between the jaw and therail. hn (an ais on gone feather acts 
on theedge ofthe key and opens er an dition to the usual tighten- 
ing action of the key between the jaw and ), by this improved construc- 
tion of wedge feather and key the lower front side and corner is de 

so as to heighten the opposite and lower corner; and also when the upper sur- 
face of the feather is forced with a wedge ‘‘taper” against the rail 
together with the additional wedge action of the inwardly rounder surface. 
At the lower and upper parts of the jaw, when that is desired, while to hold 
the key in a tightened position to which it is driven by a hammer or mallet 
in the usual manner, a projection is formed on the head or inner under 
edges of the wedge feather rounded off, so as to enter or “ take into” any one 
of the set of undulatory recesses formed along the uprer surface of the front 
end and c ding wedge acting edge of the key by the elasticity due to 
the hollow form of the key, and which thus prevents it from shaking back 
loose by the vibration of the rails, but leaving it capable of being 
driven back or out by the extra direct force of the hammer as it or these 
forms of keys are driven in. 

3660, J. Grinppop, Chester, “ Ships.”—Dated 1st December, 1868, 

This consists in taking away or ing out as much of the dead surface 
aft (commonly known as deadwood) as will allow the water to escape or pass 
through or under instead of infri against it, thereby insuring a quick 
turning off the vesse] and a quick helm ; and the inventor prefers that there 
should be little or no-gripe forward, or in other words, that the keel should 
run up forward. 

3663. P. Exxis, Liverpool, ‘‘ Omnibus.”—Dated 2nd December, 1868. 

This consists, First, in an iron frame or carriage, strictly so-called, extend- 
from the principal wheel, and thereto securedjround the front of the body and 
thence projecting to and resting upon the axle of the fore wheels ; the springs 
are attached to this frame and the body is sustained upon them, The 
carriage it is proposed to construct of iron tube or solid bar of sufficient 
diameter and substance to sustain the possible pressure. The connection with 
the axle of the fore wheels is by means of a vertical bar secured into the 
swan neck and extending into the socket of the axle, the socket so formed 
as to admit free motion in the vertical bar. Secured upon a plate are two 
springs one over each side of the vertical bar; these springs revolve freely 
on the bar, the ends of these springs are connected by appropriate couplings 
with the axle of the fore wheels; thus in traction no force is in operation on 
the springs but who.ly on the vertical bar secured into the swan neck and 
forming part of the carriage. To carry the axle of the main wheels are 
strong cranks of length necessary to the position of the carriage and the 
axle of the wheel; on this is forged the axle socket or bush, and which also 








forms part of the axle. Strapped to the underside of this crank is the main 
spring, and upon the ends of the springs are the standards on which the body 
rests ; in the construction these springs are sed, the sh ing layers of 


steel being on the concave. The inventor proposer so to place these wheels 

that they sustain the principal part of the load, 

3667. J. ALEXANDER and J. H11u, Dublin, ‘‘ Railway signals."—Dated 2nd 
December, 1868. 

The passage of the locomotive over particular portions of the line is made 
the motive power for working the signals either at the extremities of sharp 
curves, entrances to tunnels, or stations or even along the entire line of railway 
if required. The inv arrange on either side of the rail, or of both rails, 
a bar of iron or steel, presenting a raised curvilinear or segmental surface 
above the level fof the rail, such raised surface receiving contact from the 
flange or edge of the tire of the wheels of the engine or train, and becoming 
thereby depressed to the level of the rails. The rails themselves will not 
therefore be interfered with and the engine guard bars will be free to travel 
over the rails without touching the raised segmental bar. The bar should be 
from 6ft. to 8ft. or thereabouts in length, and a corresponding depth, on the 
principle of a beam or girder, to resist a lever strain, and is attached at or 
near one end to a fulcrum or axis below the level of the rails and at right 
angles thereto; the ends of the bar are formed with a gradual ascent, each 
extremity lying well below the surface of the rail to permit the engine wheels 
to run smoothly thereon and to effect a gradual depression from the fulcrum 
or axis, which then extends completely in a transverse direction under the 
rails to any extent required to act on a vertical arm, to which is attached the 
chain or rope by which the signals are operated; and where required to work 
along the entire line, what is technically called a ‘‘ dog,” is made to work 
into each lever, so as to cause a combination or succession of signals to 
operate, so as to effect only those as required as the train passes on. 

3673. A. M. Cuarn, Chancery-lane, ‘‘ Paving blocks.”—A communication. — 
Dated 2nd December, 1868. 

This comprises, First, mineralising the wood paving blocks; Secondly, an 
improved concrete; Thirdly, an improved Laue parss coating ; Fourthly, an 
improved adhesive mastic; Fifthly, an improved mineral glue ; and Sixthly, 
an improved solid glue. 








Class 3.—FABRICS, 

Including Machinery and Mechanical ‘ations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3623. J. Incuam and J. Burtrerrietp, Bradford, ‘‘ Dressing warps."—Dated 

28th November, 1x68. 

This consists, First, in the employment of a series brushes having bristles 
in two opposite sides. These brushes are caused to travel in succession upon 
a horizontal bed a certain distance, then to drop upon another bed parallel to 
the former, on which they are returned, and are then raised to the first bed 
again and so on, continuing to travel forward on one bed and back on the 
other bed; Secondly, in the use of the series of healds for each single end or 
thread of the warp to pass through, so that any of the healds may be raised 
or lowered so as to separate each end or thread from the others, and also open 
a shed or sheds for taking the ‘‘Jeys”’ required in preparing warps for the 
loom ; Thirdly, in the application of apparatus for stopping the action of the 
machine when any of the ends stick fast. The apparatus consists of a reci- 
procatory bar and a lever operated by any of the healds when the ends stick 
together on coming in contact therewith, which lever places a stop in position 
for contact with the reciprocating bar, and the bar thereby operates upon and 
knocks or throws off the strap guide, or a clutch or friction box may be used 
for this purpose.—Not proceeded with. 


3647. J. W. Rep, Paddingt “* Bleaching vegetable fibre." —Dated 80th 
November, 1868. 

The inventor applies the solution of chloride of lime to the vegetable fibre 
in an airtight vessel, and raise the to a mod heat, viz., from 
120 to 180 deg. Fah. The heat which he finds by practice is most effective 
is from 150 to 160 deg, Fah. During the application of the heat he prefers to 
agitate the materials in such a way as to expose the material alternately to 
4 action of the bleaching liquor and the gas evolved therefrom.— Not pro- 
ceeded with. 


3648, W, E. Newron, Chancery-lane, “‘ Cleaning cotton, &c.""—A communica- 
tion.—Dated 30th November, 1868. 

This consists of a seed chamber combined with a leaf chamber under the 
slotted rack or other similar device, arranged beneath and forward of the 
beater or other working cylinder, which acts u the cotton or other fibrous 
substance as it passes between suitable feed rolls to open the cotton and libe- 
rate the seed leaf and other refuse matter from the perfect fibre, and force the 
former through the rack or racks into the seed and leaf chambers below. 
The invention also consists in the use of a fender placed so as to intervene 
between the seed rack and the throat, or beneath the seed rack, and in contact 
with the lower slat thereof, so as to prevent the seeds which have been forced 
through the seed rack or between the slats from being drawn back again by 
the strong current of air generated by the draught fan, which draws the dust 
out of the machine. 


3654, W. Brookes, Chancery-lane, “ Lace machinery.”—-A communication.— 
Dated 1st 1 


lst December, 1868, 

The object of the invention is the facture of fabric in lace machinery 
with fine muslin or fini ions therein, whilst the mesh or net portion 
thereof is com ively large or coarse, For this purpose every other stump 
is taken out of its bar together with half of the warp threads, but all the 
bobbin threads are kept at work as in full gauge. By these means the fabric 
is produced by the use of stump bars instead of by independent bars.—Not 
proceeded with. 











3658. J, H. Jounson, Lincoln's-inn-fields, ‘‘ Carding engines.” ——A_communica- 
tion.—Dated 1st December, 1868. 

This consists in substituting for the annular intervals or spaces, formed by 
bands of leather, which are interposed between the rings of card on the 
doffing cylinder, thin metal blades, having knife edges, and secured parallel to 
each other, and side by side in a metal frame, which is fixed to the main 
frame of the carding engine, These thin blades are disposed nearly vertically 
in front of the doffing cylinder, and are caused to enter the cards to a depth 
of about one-sixteenth of an inch, the length of blade in actual contact 
with the cireumference of the doffer being about two inches. The length of 
the doffer is thus sub-divided into as many spaces as may be required without 
the great loss of working space attendant upon the old system. 

3664, J. Srettanee, Twickenham, “Clipping and shearing.”—Dated 2nd 
December . 

This consists in the em ent of combs, segmental in shape, 
with the teeth thereof close ped -wi ng by not radiating from one common 
centre, in combination with a plate, to which a to-and-fro motion is imparted, 


also segmental in shape and carrying cutting blades or teeth, by preference 
three, but which do not radiate from a common centre. 


3665. T. Warsurton, Haslingden, “Piecing cotton cardings.”—Dated 2nd 


December, 1868, 
This consists in a method of the cardings, w! the occurrence 
Sr pearta ia seees ten Soe 


being singly doubleoy np 





by 
but it is preferred to divide the w. into two parts, 
caught alternately by the puscanelve shoots of weft. 
regular cove=ing of the cloths by the pile is 


: Class 4.—AGRICULTURE: 
Including Agricultural ae \ coencea Implements, Flour 


3627. J. Connes, Ilford, * Mowing grass, $c.” —Dated 28th November, 

This consists in so constructing machines employed for the above pur 
as to cause them to deliver the crops behind, instead of in front of the: 
machine. To effect this the inventor makes the spiral cutter act as an elevator, 
and also fit an oscillating box or receptacle, or hang the same to the back part: 
of the machine.—Not proceeded with. 

3643. D. Greic and J. Fernie, Leeds, “ Plough heads, wheels, &c."—Dated 
30th November, 1868, 

This consists in casting steel plough heads in a metal mould, by which 
means much labour is saved in the production of such plough heads, and one 
mould will serve for the casting of an indefinite number of heads. The metal 
moulds or chills which are used for this purpese may be cast from models: 
made in the ordinary way, or they oe be cast from moulds made in plaster, 
and they are preferred in steel; and they may be made to stand on floor: 
when fixed up ready for casting, but it is preferred to fix them with hinges to. 
a frame, so that, when the castings are made, the parts of the chill ma) swing 
open and the castings be quickly extracted at the parts where the fluid steel: 
first touches the chill. In some cases a recess is made, into which loam is 
inserted to prevent the chill being cut away by the action of the steel. In, 
these places, when possible, it is preferred to let the steel ascend into the chill 
from the bottom or sides, instead of falling into it. The interior of the chills 
is coated with washes composed of clay ground, powdered blacklead, or they 
are smoked in the ordinary way. In some cases it is found desirable to give a 
motion to the chill to facilitate the operation of casting, and to insure a better 
face on the casting. . 
3679. W. E, Gepas, Strand, “ Ploughs."—A communication.—Dated 3rd 

December, 1368 


, 

This consists in certain modifications of the share and mould board, in the 
application to the beam and combined stays, props, or body of a socket piece, 
of turn wings, and of a share forming a Grecian plough, and to this same 
socket of asmall share to form a grubber. The beam is of wood, with two 

ough handles or levers, fixed by two bolts and nuts, the sole or slade and 

ody or stays forming a single piece. The two props have at the top two 
tenons, which enter the wooden beam, and are there finally fixed by two. 
strong bolts and nuts. The sole carries a pivot front and back. The front 

ivot enters into a hole made under the fore part of the mould board, and a 
hole at the back receives the second pivot, which is at the extremity of a 
support or buttress having two branches. At the other end, and at the 
extremity of each of these branches, is 4 cramp iron, which hooks the mould 
board by means of two fixed catch-holes or staples. A rod, held by one end 
fixed to a hole in the mould board, enters the hole placed in front of the 
spring of the branches of the buttress, and is there fixed by anut, It is this 
rod which keeps the entire arrangement in position,— Not proceeded with, 
3683. R. Hoayssy and J. E. PHii.ies, Grantham, ‘‘ Mowing,”—Dated 3rd 

December, 1868. 





In reaping machines in which the crop is delivered at the side of the plat- 
form in a continuous swathe there is necessarily the weight of the delivering 
apparatus on the platform of the machine, and it is desirable to counter- 
balance this weight by placing the other weights on the other side of the main 
carrying wheel. ‘The inventors, therefore, mount the whole of the driving 
gear of such machines so that it is carried entirely by a single frame on the 
outer side of the main carrying wheel. The frame is, by preference, formed 
of top and bottom bars of wrought iron, with cast iron distance blocks: 
between them, 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, he, 
3642. A. M. CLarx, Chancery-lane, “‘ Tiles.’—A communication,—Dated 30th. 
November, 1868. 

This invention consists in the application for roofing purposes of tiles made 
of ordinary cast iron, the form and dimensions being varied te suit all pus— 
poses, and of a more or less ornamental appearance, as desired. 

3668. H. N. MAynarp, Crumlin, “‘ Girders.’’—Dated 2nd December, 1868. 

The inventor constructs such girders on the lattice principle, the upper or- 
compression parts of which are formed of comparatively shorts lengths of iron 
tubes or pipes, or their equivalents, while the lower or tension part is formed 
of ropes or strands of metal wire, or of hoop iron. The arrangements for 
carrying out this system of construction may be variously modified; thus, in 
girders for large spans, the tubes or pipes are provided with flanges at their 
ends, by which they are bolted together with a plate intervening between the 
two flanges, such plate being made to project above and below the flanges, 
and to the lower part of which plate are attached the vertical studs and the 
diagonals of the girder, while to the upper part of the plate are attached the 
angle or T iron transverse connecting pieces, also serving as supports to the 
roadway. For girders of smaller span the pipes may be formed without 
flanges at their ends, and the lengths are connected together by means of 
core-pieces passing into the two abutting ends, into which they are secured or 
keyed, a plate carried by the core-piece and vipred between the ends of the 
tubes, serving as the point of attachment for the other parts of the girder as. 
before. The lower ends of the vertical struts of the girder are connected to 
plates, to which are secured the wire ropes or bundles of hoop iron, serving as. 
the lower or tension flange of the girder, and which may be conveniently 
carried between the underside of the said plates and the other plates suspended 
therefrom by means of screw bolts passing between the wire ropes or hoop, 
iron. 

3672. J: Hooker, Oid-sireet-road, “ Brick-making.”—Dated 2nd December, 
1868. 

The inventor employs an ordinary punching press to mould and press the 
bricks,and the improvements consist in providing means forremoving the mould 
from under the plunger of the press after it has compressed a brick within 
the mould, and of removing the brick therefrom. To effect this, he provides 
a slide at one side of the machine working in guides fixed on the table and 
Operated by a hand lever and connecting rod, by means of which the mould 
is moved from under the plunger of the machine to the point of delivery 
after the latter has compressed a brick therein. 

3680. J. H. Banxs, Kautsford, “ Building.”—Dated 3rd December, 1863. 

By the use of iron buttress standards placed at defined distances apart the 
inventor nearly relieves the walls of the weight and thrust. These standards 
have flanges formed u them so arranged that the spaces between one 
standard and another can be filled in with boarding bricks and bond timber 
rubble and bend timber or any other material, as may be desired. Also upon 
the upper extremity of the standards ashoe is formed to receive the end of 
roof prinei One side of the shoe is formed of a separate plate, which 
manner of construction allows the wood work to be bolted tightly up to the 
= of the shoe, which is a part and parcel of the principal.—Not proceeded 
with. 








Class 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
— a Birmingham, ‘‘ Breech-loaders and bullets.”—Dated 28th 


, 1868, 

This relates, in the First place, to a breech-loading gun with a sliding block 
and lock moving as required in a gplid, frame perpendicularly and at right 
angles to the bore of the barrel, b¥ means of the guard acting in a slot or 
opening made in the frame for that purpose, the solid frame, formed s0 as to 

mit of the stock being made in one piece. This solid frame has a 
strengthening rib on each side, which fits on the top edges of the stock, the 
lower part of the frame th the stock to the underside thereof. 
The guard, which is in one piece, is jointed to the lower side of the frame, 
and acts as a lever, working fh a cavity formed in the lower end of the sliding 
block and lock, in order tu cause the said block and lock to move upwards 
and downwards as required, 


3637. W. Sopxs, Friar-sireet, Reading, ‘‘ Breech-loading fire-arms.” —Dated 
30th November, 1868. 

This consists chiefly im the peculiar combination of parts whereby the 
opening of the breech, the cocking of the piece, and the extraction of the 
empty cartridge shell are simultaneously effected 
hand, without changing the position in which the eee 

» Which is hinged of 


fixed. The breech is closed by a block 

side of the rear of the barrel, and which 

pivot to open the breech. The block is perforated centrally, to receive the 
firing pin, which extends through the block, 
position for receiving the blow of the cock or ham 
same to the cartridge. The cock is arranged in com 


@ tumbler 
Tie the ‘cock, which is drown back’ by the tumbler ip escking the’ ploce, 





June 18, 1869. 


THE ENGINEER 





435 





closed without 
mer is acted upon by an ordinary bent or V- 
, connected to the hammer by a swivel. The extractor is 
| ote ay with a hook or claw, which is formed and arranged to catch under 
tim of the cartridge in the charge chamb The extractor is attached 
to a bar, which is fitted to slide longitudinally at the bottom of the breech 
chamber. This bar, through an intermediate lever, is connected with the 
hammer, and is operated thereby in the proper direction when the hammer is 
released. The trigger is arranged below the stock in the ordinary 
manner, to take inte notches, which are preferably formed 
on the hammer itself instead of upon a separate tumbler. 


Fe 
f 








Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, tag tee ad of Dress, &c. 

3628. A. N. Burton, High-sirect, Reading, ‘‘ Fastening boots and shoes.”— 

Dated 2812 November, 


In manufacturing this eyelet the inventor first cuts or stamps from a 
sheet of thin brass, copper, or other suitable metal a blank or flat piece of 
suitable size and shape. The portion to form the tube of the eyelet is in this 
case in the centre of the blank, with the parts which are to form the shank 
or stem projecting on opposite sides therefrom, but if desired the shank may 
be formed by a piece projecting from only one side of the tube. The shank 
may be formed with T-shaped projections, which are inserted through a slit 
or aperture in the material, and then turned and clinched over the same, 
The shank may also be provided with claws or points, which are forced into 
the material, and assist in securing the shank, or may be secured by an ordi- 
nary eyelet, but it is preferred to secure the eyelet by means of a rivet or 
rivets passed th the shank and the leather or other material, and for this 
purpose is emp a pair of shoe-pliers provided with a flat punch to form 
the slit for the insertion of the shank, and a round punch for forming the 
rivet hole. 

3630. W. E. Gepen, Strand, “ Plate warmers."—A communication,—Dated 
28th November, 1868. 

This improved warmer is in the shape of a cylinder supported on feet, 
and rendered portable by handles placed at the top. In its lower part are 
arranged one or more sliding pans or drawers furnished with gratings or wire 
gauze for the reception of any kind of fuel. This apparatus opens at the side, 
one part of the cylindrical case opening on hinges for the introduction of the 
plates. — Not proceeded with. 

3640, J. H11, Euston-road, ‘‘ Organs.”"— Dated 30th November, 1868. 

The chamber containing the air in a state of pressi s 
with the upper channel. hen the valve or pallet actuated by the pressure 
on the key is dep d by the c jon of a wire beneath it, the air enters 
the organ pipe. Below the pallet, and also attached to the wire, a valve is 
placed, and surrounded by an air tight flexible Jeather casing, so that the 
pallet and lower valve move in the same direction by mutual action, whereby 
the pressure of the air on the pallet will be neutralised by the corresponding 
pressure on the lower valve.—Jot with. 

3641. R. A. Greew, Strand, ‘‘ Ornamenting plate, jewellery, &c."—Dated 30th 
November, 1 


This relates to improvements in the method of ornamenting various articles 
of jewellery by the application thereto of raised or convex devices or designs 
in gold, silver, platinum, or its alloys, or other metal produced by the 
electrotype process.— Not pr with. 

3645. J. Myers and L. L. Morsison, Leeds, “* Hats.'’—Dated 30th November, 
1868. 

This consists In the introduction of a wire at the edge of the brim, and in 
curving or curling such brim in its side elevation in an elliptical manner, and 
further in causing such brim to rise towards the crown of the hat.—WNot pro- 
ceeded with, 

3653. W. Berrs, Wharf-road, ‘‘ Capsules.”’— Dated 1st December, 1868. 

The inventor proposes to manufacture an embossed capsule, wherein the 
ping or ing, either in relief or in intaglio, is produced on the 

cylindrical or conical surface of the side of the capsule. Capsules so embossed 

will constitute a novelty or speciality in themselves by reason of the practical 

difficulties which have hitherto stood in the wayof such system of embossing, 

3657. E. Price, Cheapside, ‘‘Shirt-front and collar.”—Dated 1st December 

1868 











The inventor proposes to form the shirt front either plain or with pleats, 
being worn with or without studs, and with a closed front pleat or fold; the 
neck band is then continued beyond the limits of the collar itself, which is 
attached thereto in the ordinary manner. Thus the collar is connected at one 
end with the shirt front, and the other portion of the collar is passed round the 
‘back of the neck and brought to the front of the band, to which it is fastened 
by a stud in the centre ofthe front, and a button or stud at the side or edge of 
the neck band.—Not proceeded with. 


4659. H. W. Futierand J. W. Baanum, New York, U.S., ‘* Sewing machines.” 
Dated 1st December, 1868. 

The machines constructed according to this invention have a base plate or 
block to be attached to the bed plate of a sewing machine in a permanent 
situation thereon to the needle. It is usually so attached by the gauge screw 
ofthe machine. Arranged by the side of the base plate is a long plate which 
is termed the bed plate. This plate is firmly fastened at the back end to a 
short transverse plate termed a binder. In the binder is fixed a post which 
passes up through a slot in the base plate and carries a binding nut in the top 
of the post, and made fast thereto is a spring lever (carrying one or more of 
the creasing devices. The devices preferred consist of jaws which pinch or 
nip the fabric between them and form a crease on the under side of the fabric 
by creating a ridge on the top thereof. The modifications thereof consist of a 
notch and a point or edge arranged on opposite sides of the fabric, and crease 
it by driving a portion thereof into the notch. 


3670. S. Pattant, Regent-sirect, * Fastenings for stays, &c."—Dated 2nd 
December, 1868. 


The inventor fixes on to one of the two edges to be fastened a stiffener of thin 
steel or other suitable material, having upon it, at distances apart, a number of 
studs or hooks, or such like appliances, and on to the other edge he attaches 
another stiffener with hooks, or similar fasteners, upon it, which last-mentioned 
stiffener is jointed opposite each of the hooks or fasteners which it carries, so that, 
by bending the jointed stiffener at each of its joints in succession, each hook or 
fastener is brought into such a position that it can be passed behind the corre- 
sponding stud or hook, or such like appliance, on the other fastener, and, as 
each joint is straightened, its hook or fastener assumes such a position that it 
is unable to pass back from behind the stud or appliance on which it has been 
made to catch, and so the parts are securely connected together. At the end 
or ends of the stiffeners they are held together bya stud or eye, or by other 
convenient means, Which will hold them together and prevent motion longi- 
tudinally. 

3674. E. W. P. Taunton, Birmingham, “ Chairs.” —A communication.—Dated 
2nd December, 1868. 


This consists in applying a spring to each of the front legs of chairs in the 
manner hereinafter explained. This spring is interposed between the bottom 
of the leg of the chair and the floor, whereby the front of the chair is raised, 
The gentle inclination of the body backwards and forwards occasions an alter- 
nate compression and relaxation of the springs, and, consequently, a rocking 
motion on the chair.—Not wil 





Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
and Lightiny Materials, ion and Preservation x Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3624. E. 8. Samvett, Liverpool, “ Superphosphate of lime,”—Dated 28th 


Ne , 1868. 

The object is to utilise those phosphate mineral deposits recently discovered 
in the silurian strata of this country by manufacturing them into superphos- 
phates suitable for agricultural uses. For this purpose the inventor First 
reduces the phosphatic mineral to g fine state of division or powder, and then 
treats it with sulphuric acid and mugiatic acid, or sulphuric acid and chloride 
of sodium.—WNot proceeded with. 

3631. C. D. ABEL, Southampton-buildings, Chancery-lane, ‘“‘ Manufacture of 
steel,” —Dated 28th November, 1868. ” 


. 3 

This invention relates to the manufacture of steel by means of the new 
article known as “ pig bloom,” or “pig scrap,” according to the manner in 
which it is produced, by the process described in the specification to certain 
letters dated 23rd November, 1868, No. 3569. The inventor first makes 
a small amount of pig iron scrap and subjects it to the process hereafter 
described to test the res paring the pig bloom or pig scrap in large 
quantities. Care is taken to have the oxide and cast iron mixed as intimately 
as possible. If pig scrap is used which is in small pieces of loose texture, it 
is carefully picked over, and those pieces which are seen to contain any raw 
cast iron being rejected, the residue, when cooled, is screened, so as to remove 
any loose ore from the mass. The pieces are then placed in ibles ana 


| the nitrate of of nitrate of potash, or of mixtures of the same, for the 
Sf ciorting the prtdeatien of the cast iron, or the conversion of the 


| same 1, 

which is provided with e discharge opening at 
discharge opening being furnished with a 
a hinged or sliding door, in order that, after ore 
the cast iron, the contents of the converting v may be readily discharged, 
without the necessity for removing or transporting any portion of the vessel, 
as has hitherto been the case. The closing plug or stopper, or hinged or 
sliding door, may be actuated by a screw lever, or other well-known mechan- 
ical contrivance, in combination or not with a special catch for securing the 
plug or door, and enabling it to support the weight of the metal above it. 


tl 








Class 9.—ELECTRICITY. 
Ineluding Electric, Magnetic, Electro- Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
3661. C. 8. Rostaine, Paris, “ 7 h cables.” — Dated 2nd December, 1868. 
To construct these elastic cables the inventor commences by taking a cord 
or rope of variable diameter, and made of semi-vulcanised india-rubber, of 
unalterable gutta-percha, of hemp or fiax impregnated with a solution of 
caoutchouc or of gutta-percha, or even made of other materials more or less 
elastic This cord or core must be placed in any suitable machine which will 
give it such a rotary motion that one or more copper wires may be wound 
spirally upon it. When the elastic cord or core is furnished with the spirals 
of copper or other metal, they are covered with thin bands or ribands of 
india-rubber or of fabrics prepared with india-rubber, freed from efflaressences 
of sulphur by passing sulphuret of carbon or ather solvent over their surface, 
taking care to wind the first band following the direction of the copper spirals, 
and that the second Jayer would be wound in reverse direction to the first. 
The object of winding the isolating and wire-protecting coverings in contrary 
or alternate directions, as above set forth, is to preserve the elasticity of every 
part of the cable, in order that neither traction nor compression may effect 
any deterioration of the wire.—No# with. 





Class 10.—-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
3629. W. E. Gepoe, Strand, “ Perspectometer."—A communication.—Dated 
28th N 





The perspectometer, the subject of this in , is an i it for 
fixing the perspective of an object with exactness. Constructed upon rules 
infallible, because based upon 4 natural law, it always gives certain results. 
The perspectometer is single or double. It is divided into 100 equal > 
The double perspectometer is composed of two scales of equal length. It has 
the advantage of abridging by more than one-half the operation of fixing the 
point of sight. It is a persp trical principle that the object to be 
Teproduced be brought beneath two lines intersecting each other at right 
angles. To draw with the perspectometer, whether single or double, it is 
necessary to retire from the object which it is desired to reproduce until it ean 
be wholly embraced, closing one eye and keeping the arm stretched without 


effort. 
2632. J. Sanwarp, St. Paul-street, Islington, *‘ Preserving plants, dc.”— 
Dated 28th November, 1868. 

The tree, or plant, or flower, or leaves are taken while ina peeety dry 
condition and dipped or otherwise coated with a preservative solution in th 
form of an adhesive varnish of a rapidly-drying nature, and not containin 
much water; consequently, a spirit cr hydrocarbon varnish is to be prefe > 
and a colouriess varnish of bleached shellac and spirits of wine, or rectified 
spirits of wood or naphtha, will be found to answer the purpose. By the use 
of such coatings the leaf or flower is rendered impervious to the access of 
the air or of dampness and moisture, and thus the leaf or flower will be pre- 
served in its natural form ina rigid or partially rigid condition. — Not proceeded 
with. 

3633. J. L. Norton, Belle Sauvage-yard, Ludgate-hill, “‘ Dyeing and printing.” 
—Dated 28th November, 1868. ‘ : 

At the present time sumach is much used in dyeing and printing, in order 
to cause other dyes to take better on to the fabrics or fibres or materials to be 
dyed or printed. Now, according to this invention, extract of the bark of 
the hemlock tree is substituted for the sumach; the desired result is so 
obtained more effectually and economically. The extract which it is pre- 
ferred to employ is that known in commerce as extract of hemlock bark. 
3638. L. Pretrrer, Walbrook-buildings, ‘‘ Fastenings for bags, &c.”"—A com” 

munication— Dated 30th November, 1868. 

In the interior of a casing attached to one side of the frame of a bag or 
other similar article are placed two metal slides, each having an angular end 
where they meet in the centre of the casing, which are pressed together by 
means of springs. Atthe back of each of these slides is fixed a projection 
having attached thereto a pin, and in the casing are fixed two pins running at 
right angles to the former. The springs are placed on the pins, which are 
fixed to the projections and slides, and when a knob or stud, which projects 
through the exterior of the framing of the bag, is pressed upon tMe angular 
ends of the slides they are forced apart, and the springs are pressed against 
the pins fitted in the casing; but immediately the knob is released of the 
pressure the reaction of the springs force back the slides to their former 
positions. 

3621. A.M. Cuarxe, Chancery-lane, “‘ Paper clips."—A communication.— 
Dated 27th November, 1868. 

These clips are composed, First, of a plate or clip which is pressed down 
by the hand and raised by the action of a spring; Secondly, of a hinged 
clip which presses on the plate for securing the paper on slips between them, 
the pressure being obtained by the aid of the same spring which raises the 
plate after it has been depressed by the hand. The papers or slips are secured 
between the hinged clips and the plate. The clip is raised by the action of 
the plate on bearing on the latter for the purpose of inserting the paper 
or slip, the slip being returned to position for securing the papers by the 
aid of the same spring. The clip may either move in a horizontal plane or 
describe a portion of a circle according as it turns on an axis perpendiculdr, 
or nearly so, with the parallel therewith. 

3625. A. Wyiuie and J. Latnam, Lancaster, * Cracking nuts."—Daled 28th 
November, i868. 

The inventors support on strong framework, by a hinge or otherwise, a ser- 
rated or rough plate capable of being adjusted by a set screw or its equiva- 
lent to any desired angle. Opposite to the serrated or rough plate they 
support in a similar manner another and similar serrated or rough plate, to 
which they give a 1eciprocating or vibratory motion by an eccentric or crank 
coupled to or connected with it. The eccentric or crank is operated by or 
from any convenient power, Every time, therefore, when the machine ig at 
work the reciprocating or vibrating serrated or rough plate makes a double 
stroke a number of nuts are cracked. By adjusting the serrated or rough 
plates at the required angle to each other nuts of different sizes can be cracked 
at the same time. 

3639, J.8. Forses, Stoke-upon-Trent, ‘' Manufacture of earthenware, china,dc.” 
—Dated 30th November, 1868. 

The materials required to be calcined are operated upon in a heating 
chamber with a furnace at the front end and a wall with an outlet for a chim- 
ney flue atthe back. Flues are arranged so that when the furnace is lighted 
the flames are carried along paralle] flues under the floor of the kiln and up 
side ;chambers into the interior of the same, by which the heating cham- 
ber is brought to a red heat, A charge of material is then calcined and with- 
drawn and a fresh charge introduced without the heat of the furnace being 
materially reduced, A drying-room is constructed adjoining the kiln the flues 
from which are connected with other flues under the floor of the drying-room, 
thereby drying the material as required without the aid of anether — 
The next process is to grind the materials after they have been roughly 
crushed by a stone-breaking machine. The material, having been roughly 
broken, is delivered by a hopper to the crushing rollers, whence it is dis- 
charged into a chamber ed over or adjoining a hopper to feed a pair of 
French burr or other suitable stones, whence, after being ground, it falis into 
a hopper and is delivered to another pair of grinding stones, from which it 
passes into a closed chamber or wash-tub partly filled with water.—WNot pro- 
ceeded with. 
$626, H. J. H. Kine, Glasgow, ** Gauges.""—Dated 28th November, 1868. 

This consists principally in providing for checking the gauges at any time 
by originally marking a secondary or checking scale on the dial in addition to 
the ordinary scale, and by fitting a hook or ring in connection with the indi- 
cating mechanism, on which hook or ring a pre-determined weight may be 
hung The parts may be arranged so that the added weight will act either 
with or against the pressure, and the checking scale is marked in aecordance 
with the difference the weigh d in the indicati when the gauge is 
in order, Then, if the elastic element of the gauge or the indicating 
mechanism gets out of order, and the weight be applied, the indieati by 








efficient and safe manner mail bags and packages on railways, into and from a 
cagriage or carriages while in motion. "To this end. scoop ts arranged to 
swing on a vertical axis within or through an opening made in the side of the 
carriage, so that, when set to a working position, it stands obliquely to the 
side thereof, and operates in connection with suitable devices for suspending 
the bags or packages to be received and delivered, in such manner that the 
receiving of the one bag or package by the interior of the scoop catching and 
guiding it into the carriage, is or may be made to effect the delivery of 
another bag or package from the carriage. 

o000, 4, Bovenua, Chelsea, “ Circular saw benches" — Dated 30th November, 

1 


This consists in a table on which the timber is laid, and in a circular saw 
mounted, as usual, on a cross shaft, which, at its outer end, carries the driving 
pulleys and the grooved cone pulley, whereby motion is communicated by 
means of a band to the grooved-cone pulley of the gearing for feeding forward 
the timber. This gearing consists mainly in a transverse vertical drum, 
around which one end of a rope or chain, whereby the timber is drawn 
forward on the table up to the saw. Within the drum aring of teeth is 
formed, into which gears a pinion keyed on a short longitudinal shaft. This 
shaft is supported in suitable bearings within the framing, and it carries a loose 
worm wheel provided on one side with clutch teeth. Into these clutch teeth 
takes a sliding clutch, which is carried by the short longitudinal shaft, and 
works over a feather on that shaft, se that it may be thrown in and out of 
action by means of a forked rock lever, connected by a rod with a hand lever 
at the opposite and feeding end of the machine. A worm on a cross shaft 
gears into the worm wheel on the longitudinal shaft; and upon this cross 
shaft is also keyed a grooved pulley with several speeds. This pulley is 
driven by the band from the grooved ey on the saw shaft, which, as 
already explained, is the driving shaft of the machine. 


3651. J. H. Jouxson, Lincoln's-inn-fields, ‘ Imitation wood, ivory, and stone.’’ 
Dated With November, 1868. 

This consists in grinding to a fine dock any dry fibrous material, to which 
flock gum, shellac, or other fusible adhesive material reduced to a fine dust 
or powder, is to be thoroughly mixed in the pepe of about equal parts 
by weight of each, when the greatest strength is required. But these propor- 
tions may be varied for different articles, and they may be capgiemneaned tw 
white-lead, or other substance, so as to increase or reduce the specific gravity, 
or by various pigments for the purpose of colouring. A sufficient quantity of 
the compound or mixture for the required article is placed in a mould, the 
temperature of which is sufficiently elevated to fuse the gum, whereupon the 
said compound is subjected to pressure whilst in the mould, which pressure 
is maintained till the article is cold.— Not proceeded with. 


3652. H. A. Bownevitie, Parts, ‘‘ Mineral teeth."—A communication,— 
Dated 1st December, 1858 


Each tooth is furnished with a hollow of a size exceeding that of the 
orifice through the teeth, by which orifice the rubber in its plastic state enters 
into the tooth assuming inside the internal configuration, and outside, as it 
were, the shape of a nail-head of a pyramidal form, or of the form of a 
flattened cone, and the rubber being properly vulcanised, the tooth becomes 
firmly attached to the dental piece. The hole being obtained by placing on 
the rear side of the tooth, which is moulded of materials well known te tooth 
manufacturers, a base or piece of wood, or any other material cut into the 
shape of a cone, and fusible at a lower degree of temperature than that 
required for the tooth, the said piece of wood or other material being con- 
sumed or done away with; during the process of biscuiting there remains in 
the centre of the tooth a hollow corresponding in size and shape with the base 
which has disappeared. 


3655. J. B. Suizucocx, Bromley, “‘ Bottles, jars, d&c.""—Dated 1st December, 
1868 


The inventor forms the necks of bottles, jars, and other similar vessels 
with projections at the sides, and fits thereto an elastic band or binder of 
wire or other suitable material, which turns up and down, and passes over the 
cork or stopper when inserted in its place, and in the stopper, cork, or cover 
he also forms a groove or notch to keep the band or binder in position.—Noé 
proceeded with. 

3656. S. A. DawieLt, Birmingham, ‘‘ Cleaning botiles."—A communication.— 
Dated lst December, 1868. 

A horizontal axis mounted on a frame has at one end a winch by which a 
rotatory motion may be communicated to it, and at its other end a circular 
disc or plate. A series of six or other number of supports for the bottles 
to be cleaned are fixed at equidistant points on the disc. These supports are 
not fixed perpendicular to the disc, so as to lie parallel with the axis, but are 
so inclined that they cross the axis in directions somewhat similar to the 
directions of the threads of a quick threaded screw. Each of these supports 
has near its bottom a shallow conical cup, in which the bottom of the bottle 
is supported; near the top end of each support is a slot, in which a bracket, 
carrying a tube or hollow cylinder slides, the said brackets being capable of 
being fixed at any required position by means of clamping screws.—ot pro- 

with. 
3666. E. Hety, Dublin, ‘‘ Envelopes.” —Dated 2nd December, 1863. 

This consists in arranging the various parts of the machine so that they 
may be made to perform their various functions without the necessity for a 
continuous driving motion, they being all worked from one foot-lever or 
treadle. This treadle first brings into motion a hammer, causing it to turn 
over on a pivot or centre, and to emboss the design on the seal flap of the 
blank by the aid of a fixed die situated under the hammer face. By this 
motion of the hammer two appliances may be brought down if desired for the 
purpose of pressing the requisite parts of the blank against the gumming or 
cementing appliances, after which they, in company with the Lammer, are 
moved back again to their original position, and a plunger of the size of the 
envelope descends upon the blank and forces it down into a box, sliding likea 
piston in a cavity in the table of the machine, the four flaps of the envelope 
being left erect. The continued or further descent of the plunger forces the box 
further downwards, and, by the action of four folding flappers, which are still 
hinged to the edge of the said box, are forced inwards by contact with the outer 
edges of the opening in the metal table through which the box descends; the 
erect flaps of the envelope are folded or turned down round or over the edges 
of the plunger, which completes the folding of theenvelope. As the plunger 
ascends again with the folded envelope upon it, the latter encounters two 
fingers or rods, which work through the plunger and remove the envelope just 
folded, the motions being repeated as hereinbefore described for the next 
envelope, and soen. The peculiar folding action of this machine leaves a 
thickened edge on the envelope of any desired depth or thickness, as will be 
explained hereafter, 

3662. P. Exxis, Liverpool, *‘ Letter-hor.” —- Dated Ind December, 1868. 

This consists of a letter-box so arranged that the letters deposited therein 
are absolutely safe from all external attempts at abstraction, and a letter-bag 
intended to be attached at the base of the box so arranged that on removal 
from the box the opening is closed. and the access to the letters by the shutter 
in the face only, the key of which is in the possession of the owner. The 
first part of the arrangement is appropriate to residences and chambers, and 
the whole for post-office collecting pillars and for those who object to their 
correspondence passing into the hands of their servants, but receive the bag 
and open for themselves. 

3671. S. B. Rumpxi., Luston-square, ‘‘ Refectors.”—A communication.— 
Dated 2nd Dicember, 1863. 

This consists in a metal shield or reflector made bright on its underside, 
and pierced at the centre to allow of the flame of the lamp passing up 
through; it is fitted to the Argand or other burner, and by means of a pinion 
in gear with a rack connected with the reflector, it is made capable of vertical 
adjustment relatively to the lamp flame. — Vo. proceeded with. 


3676. L. J. Manecuat, Bishopsgate-street Without, ‘* Safety lock.'"—Dated 3rd 
December, 1868 





Instead of the ordinary key the inventor uses a special stock furnished with 
bits or teeth of different lengths, according to the interior combinations of the 
lock, so as to permit of the free movement of the bolt, ar bolt and latch 


The action of the teeth or bits by pressure places upon an equal line a series 
of slots cut in many movable blades in proportion to the numbers and lengths 
of the different bits or teeth, so as to permit of a free passage within these 
slots of a comb fastened on to the bolt, which comb in any other position of 
the blades is immovable. 


3375. D. Donaity, France, ‘ Locking printers’ formes." —Dated 3rd December 
1868, 


In constructing this improved locking apparatus or mechanical furniture, 
the inventor provides a metal frame, by preference oblong. and he fits into its 
centre a vertical pinion, the teeth of which, being of helical or spiral shape, 
he causes to gear into those of two adjacent horizontal toothed wheels or end- 
less screws, one on each side of the pinion, and each of these gearing into 
another wheel or screw of the same description, and likewise furnished with 
teeth or threads of appropriate shape; and the whole of this gear may be 





the checking scale will not agree with those by the ordinary scale without 

the weight, whereas if the two indications do agree upon trial the gauge may 

be relied upon as being as accurate as when first made. 

3644. N. West and R. G. West, Upper Norwood, “ Preventing corrosion of 
rudder pins, &c.”—Dated 30th November, 1868. 

The inventors attach to the working parts, or to contiguous surfaces in 
metallic connection with them, blocks or pieces of zinc, or other metal elec- 
tro-positive to iron, but they prefer to use zinc, by means of fastenings, 
p bly of iron, taking care that a clean surface of the zinc or other metal 





heated, as a substitute for blistered steel or wrought iron in the manufacture 
of cast steel, the process being conducyed in similar ibles and f 
and in the same manner as is practised in making crucible steel, 








that pig scrap or pig bloom broken up is used instead of blister steel or 

wrought iron.—Not proceeded with. 

3634.3 Heaton, Langley Mill, Derby, “ Treating cast iron.”—Dated 28th 
November, 1868, 


This relates to an improved method of constructing vessels or converters in 
which cast iron, when in 6 molten state, may advantageously be subjected t 





shall be forced into intimate contact with a clean surface of the iron or s' 
around each fastening, and that such surfaces and the fastening itself, w 
of metal, shall be preserved from contact with water, whereby the corrosion 
of the zinc or other metal immediate}: fastening will be checked 





ly around the 4 . 
and the block or piece will be held in place till wholly or for the most part 
dissolved. 

8649. A. V. Newrow, Chancery-lane, > cen ey mean, fama bags, dc.” 





—A communication.— Dated, 30th ” 
The object of the invention is pate 


to seogive and deliver in an 


ted or fitted into the aforesaid frame or casing by means of axles, or in 
any other manner. The toothed wheels or endless screws being made hollow, 
he so fits a screw of a smaller diameter into each of them as to cause these 
wheels to form the nuts or female screws of the (male) screws or tapered 
spindles, so that each of these will proceed out of or recede into its nut, 
according to the direction in which the \atter revolves, the two inside spindles 
moving in one direction whilst the two outside ones move in another. To the 
outer ends of every pair of spindles he fits a thin metal plate, corresponding 
in width and shape to the outer surfaces of the fra:ne or casing of the appa- 
Tatus, so that one plate may connect the two outside, and another on the 
opposite side of the frame the two inside spindles with each other. 

3678, W. Puen and J Fisxp, Bow-street, “ Lenses.”—Daied 3rd December, 

868. 


1868. 

This consists in the employment of two glasses or p2vbies, one placed on the 
other and secured together. Supposing a two-inch tinted concave lense is 
required, a shell of tinted glass, neutral, before being cemented and covered on 
one side of the lense, is taken, into which the second lense is balsamed or 
otherwise fixed. An equal tint is thus maintained throughous no matter 
what fecus may be desired.— Vot proceeded with. 











June 18, 1869. 








436 THE ENGINEER 
for a breach of theregulation forbidding to be in the engi from Messrs. Peto, Brassey, and Co., the original contractors. 
THE IRON, COA AND GENERAL TRADES Sone sae tual ees Meetiadan these. Witeaees On euler een tno Fas ccttueeted cet of the meee from its cation with tho 
OF BIRMING WOLVERHAMPTON, AND | he could be punished for having driven his engine at an e | Garston and Li Hae; ‘net Grementale Posk, Aigburth, to 
re flies <= Tercs end petoundol bite te tncageas the epeed bo thas extant to | chadstes et Old Teattood te SUMDROD bat this be eastei ef 
prow eye # ) enable him to get a large draught in & limited time. considerable of land which has yet to be purchased, and 


On CHANGE IN BIRMINGHAM AND WOLVERHAMPON : Iron Trade 
sluggish: Causes Enumerated: Commercial Inactivity and Competi- 
tion Everywhere—IRon IN DEMAND FOR ERECTIONS—THE UNITED 
Srates ORDERS : Caution Di. Ratt Maxine: Continued 
Interest in that Department—A Goop Home Inquiry FoR RaIts— 
IRONMASTERS NOT GENERALLY PREPARING FOR RaILs—DIsPosi- 
TION TO INCREASE PIG MAKING CAPABILITIES—PRIeES OF PIG 
InON—THE RATES WHICH WILL RULE NEXT WEEK—THE HEAVY 
HARDWARE AND ENGINEERING TRADES: The Work in Hand— 
CERTAIN INQUIRIES IN THE MARKET FOR ENGINEERING WORK— 
Coat: Fair Exports: The Prices. 

Nerruer in Birmingham to-day (Thursday), nor in Wolver- 

hampton on the day before, were the ironmasters able to 

more than a sluggish condition of trade. Taking South Stafford- 

shire and East Worcestershire through, not more, on an average, 

perhaps, than four days a week is being done. This state of things 

at this season of the year is of very unusual occurrence. * 

It is due in part to the exhaustion which even yet characterises 
the state of the commerciel world, and in part also to the severity 
of the competition which is being experienced from the Cleveland 
district and the works upon the continent of Europe. 

ercised by the first- 
the 
erefore 


greater influence must be believed to be ex 
named state of things, for agents are still unable to 
customary season demand in the foreign markets. It is therefor 
argued that the orders which usually are in vigorous execution in 
this district at Midsummer are not being sent out in anything like 
the proportions by which they are generally characterised. 

This is especially the case in respect to the North of Euro 
The American market is in a similar condition. India is a fair 
customer, and our Antipodean colonies are sending as many orders 
as just now we can reasonably expect. ; 

The home markets are making known their requests in the 
direction chiefly of iron to be applied to those constructive uses 
which, when the trade of the country is again in a vigorous state, 
will consume a very large quantity of iron. At the present time 
there are some fair orders under execution in thi ict for 
girders for warehouse purposes and for the construction of bridges 
and roofs. Most of these relate to home erections, but some of 
them are for export. : a! 

Sheets keep in moderate request, and there is activity at the 
mills where the gauges are thin. 

The accounts from the United States last to hand are unsatis- 
factory. To the credit, however, of our American customers, it 
should be said that they are not very anxious to incur responsibili- 
ties at this juncture, and sellers here are certainly indisposed to 
allow fresh items to be run up in cases in which past transactions 
of long date have not given rise to a feeling of the fullest security. 

The competition of Cleveland in particular is being experienced 
in directions in which before it was not much observed; and 
orders are being taken by the newer district in respect of classes 
of iron for which during many years there has been a good run in 
Staffordshire. 

The firms who have begun to make rails are continuing busy. 
Certain of their neighbours are preparing to embark in that de- 
partment of the e so soon as they see how matters go on 
where the mills have been adapted to this new use. Men who 
have good appliances for rolling angles can without much difficulty 
turn their angle mills into rail mills, and these! will be the first 
to be so converted. 

Amongst the inquiries in the market is one for 3000 tons of 
double-headed iron rails of the large section, 1000 tons of steel 
rails, and 130 tons of wrought iron fish-plates, all for the Great 
Northern Railway. 

As a body the ironmasters here display reluctance to embark 
ir the rail ‘trade to so large an extent as they might even yet make 
profitable. This indisposition is traceable not alone to the fact 
that so soon as the present excessive demand abates the makers in 
other districts will be able to supply the market at a price much 
lower than that now prevailing, and by reason of which the 
Staffordshire masters have been able to enter the trade, but also 
on account of the truth that Russia herself is using every effort 
to produce at home that which at present she is getting from the 
ironworks in Great Britain. 

There is still a disposition throughout this district to increase 
the means of producing pig iron. It is announced that Messrs. 
Evers and Marten, of the Parkhead furnaces, Dudley, have recently 
blown in a second furnace, making two that are now en in 
the production of cold blast pig iron. The Buffery furnace, 
formerly worked by Messrs. W. Haden and Son, has lately been 
put in operation again by Mr. John Jones, who was some time ago 
connected with the Spring Vale furnaces, and more recently with 
the Green-lane furnaces, near Walsall. The immediate blowing in 
of the latter furnaces has been delayed in consequence of the 
falling of a a ashort time ago. It is rumoured that 
a couple of the Oldbury furnaces, previously worked by Captain 
Bennitt, will shortly be started by some of 
ing the Stour Valley furnaces, 

Prices of pigs are firmer than they were three weeks age. 

At the preliminary meeting, which will be held next Thursday, 
pigs will be worth more money than they were three months ago, 
and finished iron will be bought at no lower rates than were 
onthe lighter tha hard t tive, exceptin; 

e lighter ¢ o! wares are not very activ ing 
here and there, for season specialities. in te hoster depart- 
ments, however, there is a better trade being done in riveting 
machinery, and manual riveters are, therefore, in tolerably active 
employment at all but the boiler-maki i 
a rule, there is slightly less being done 
ago. The Ooalbrookdale Company are completing three large 
lattice girder bridges of wrought iron, composed of plates, angles, 
and T-iron, for Canada. The girders measure 166ft. in length, and 
they are _ a. aj — the lattice wa is ae 3 8in. in 

i e whole has an elegant appearance, combines t 
strength with lightness. 23 ’ 7 

Amongst the inquiries out for engineering work we observe that 
the North-Eastern Railway Company ask for tenders for the supply 
and fixing of wrought iron girders and iron piling required for the 
new bridge over the Derwent, at Derwenthaugh, in place of the 
existing timber bridge there. The Warri mn Waterworks Com- 
pany want an engine, boilers, pumping machinery, and other iron- 
work, At Min in Somersetshire, the gas Capes ee 
tenders for the construction of works, and the ironwork to be used 
in the new Exchange which is about to be coe up in Brussels by the 
Belgian Public Works Company is yet to be allotted. 

Coal continues to be sent out of this district for consumption 
elsewhere in large quantities, but the prices are down by the 
abundant supplies furnished by other fields. For the coal used at 
the ironworks and the manufactories the demand 

The principle of life assurance is ag a 
district for the first time anywhere in d. 
which the men have been accustomed to allow their 
deduct for 5s. a week sick pay and a coffin and a pound 
death, is being paid six months in advance by the masters 
assurance company, who for that amount issue pone entitli 
the men to 6s. a week sick pay during two years if needed, and 
£15 at death. The first death payment has just been made, and the 


e Onions’ now work- 


ents, where, as 
there was a few weeks 


fact of £15 distributed to a collier’s relatives is giving the 
scheme consid: impetus. The method does not apply to the 
thick coal colliers who 


weekly contributions, atin meio conde el fied» thes 
con yet who have, n accus 

to receive *from their masters the help which the 3d. a week 
secured for the thin coal men. 

See eee ent maken select De 
that on Wednesday last one of their order was fined £2 and 


bE 








WALES AND THE ADJOINING COUNTIES. 
(From our own ) 


THE Iron TRADE: Improving State of the Rail Branch of the 


: Increase in the Exports for the Present Month— 
THE TIN-PLATE TRADE—THE STEAM AND HovusE Coat TRADES. 


THE rail branch of the iron trade in this district continues to 
steadily improve, and fer way the imi meeting of makers 
is now close at hand, when buyers generally withhold contracts, 

are at the present time several buyers in the market ready 
to enter into heavy contracts, but makers evince no disposition to 
secure fresh orders until prices for the next three months shall 
have been decided upon at the next quarterly meeting, which is 
fixed to take place on the 24th inst. The hands employed 
at the leading establishments are now busily in exe- 
cuting Russian and American orders, and several new contracts for 
rails are now often in the market; but as all the makers are full, 
no new engagements have been entered into during the past week. 
The home trade has an improving tendency, but there is not that 
freedom evinced which was expected a few weeks ago, and.it is not 
improbable that the trade will remain in its present state of 
quietude until after the quarterly meetings. The favourable 
change in the weather has enabled a large number of vessels to 
arrive at the local ports, and at the present time there is more 
activity being evinced in the shipments of rails to the United 
States and Russian markets than has been witnessed during the 
present year. Last month the total quantity of iron exported 
reached 45,092 tons, of which the United States took 19,612 tons, 
and Russia 11,818 tons; but should the vessels arrive at the local 
ports that are expected, and the present fine weather continue, the 


exports for the present month will show a very considerable in- 


crease. The demand for bars for the continental markets continues 
tolerably ; but for plates inquiries are not so numerous as 
antici more especially since the improvement set in in the 


iron shipbuilding trade. Pig iron is slow of sale, but prices have 
not given way. 

Tin-plate makers are tolerably well placed for orders, ‘and the 
hands employed at the various mills are kept re; ly employed. 

The steam coal trade has not materially altered its position 
during the past week, the demand still continuing below the aver- 
age, and prices so low that there is no margin left for a profit. 
There is a slight increase in the demand from the mail packet 
stations, and a larger quantity is being sent to the South American 

wing to the ess wi ch freights are obtain: 

ports. Owing to the readin ith which freigh btained 
in some of the Mediterranean ports, there is no difficulty in ob- 
taining tonnage, and as the demand is bps | up to the average, 
vessels are easily obtainable. To all the other foreign ports the 
clearances are below the average. There is more vitality evinced 
in the house coal trade than fof late, West of England and Irish 
houses having commenced to lay in their winter stocks. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 

(From our own Correspondent.) 

LivERPOoL: The C ion Waterworks—StaTE OF TRADE AT 
SHEFFIELD — NorTH-EasTeRN District: Tyne Shipbuilding : 
The Cleveland Iron Trade—StatTe OF TRADE IN SouTH YORK- 
SHIRE— YORKSHIRE COAL—STATE OF TRADE AT ROCHDALE, 


THE cost of the a ge corporation waterworks has now been 
increased to £2,056,536. The ordi revenue for 1868 amounted 
to £143,222, and the ordinary expenditure (including £95,798 for 
interest on loans) to £138,087. The amount of mortgages out- 
standing on the water account of the borough at the close of 1868 
was £2,103,604. 

On Monday the Rivers Pollution Commissioners held a sitting at 
Barnsley. Sir W. ison, in opening the p i stated 
that it appeared that the present population of the borough was 
30,500; the waterworks, which cost £76,735, belonged to the town 
council, The water su ply was derived from springs and gather- 
ing grounds (1090 ar y gravitation. The streams were polluted 
to a considerable extent, principally by town sewage, also by 
liquid refuse from printworks, tanyards, &c., and by scoriz, slag, 
cinders, and other solid refuse, but not so much as formerly, in 
consequence of the town council having taken proceedings 
against several persons offending. Thislatter statement was, how- 
ever, not altogether admitted to be correct. The commissioners 
have visited Wigan, &c. 

Trade prospects at Sheffield are considered to be rather more 
encouraging. Orders for armour plates have been received both 
from the home administration and also from foreign Governments, 
and the mills are now in full operation. The trade is some- 
what languid. The steel rail mills are not quite so well employed 
as hitherto, but an increased business is being done in railway 
springs and buffers. Some of the principal establishments in the 

trade are jpretty well employed, but, upon the whole, orders 


foChigh nile ind the banks of th 
ipbui industry upon the of the Tyne continues 
tll, see, Mon, jee ee Sepenng call omen: Wig 
ave j an iron , and Messrs. Wig- 
ham, Richardson, and Co., are building an iron tug for the same 
destination. Messrs. Hepple and Son have an iron tug ready for 
Cardiff, and are building a wooden steam tug for Guernsey, another 
iron tug for Cardiff, one for the Tyne, and two for the Thames. 
Most of the principal establi ts in South Yorkshire are 
well employed. The demand for rails continues on a considerable 
scale, and there is also a fair inquiry for most other descriptions 
of iron. Bessemer steel is in fair request; the same remark 
— to steel rails, tires, &c. There is no improvement in South 
orkshire in the demand for house coal. A rather small business 
in steam coal is being done to Grimsby for the North of Europe ; 
there is, however, more activity in ine fuel for Lancashire. 
Coke continues in good demand, not capieutiy, but also for the 
furnaces in Lincolnshire and ee 
The neighbourhood of Pontefract, Wakefield, and Methley, will 
before long become one of the most important mining districts in 
the kingdom. At Featherstone, Mr. J. Shaw, of Sheffield, is 
to the Stanley Main coal, and has got 190 yards deep. At 
Mr. G. Ellison, of the Birstal Adwalton collieries, is 
about to sink two which, when finished, will be 330 yards 
Moe = Look and Warringion  paeiing mpiliy with thet: 
‘essrs. are ng rapidly wi' eir 
new works at St. John’s, Norman 


ton. 
The annual report of the Rochdale Chamber of Commerce on the 





Sny 


and machine shops have not, as a 
rule, been much more than half emp! two or more small 
failures have taken place. Until the cotton trade of the district has 
become sufficiently remunerative to encourage extensions and 
r= agua the iron trade of the district can scarcely be expected 


ve, 
The new line of railway from Manchester to Liverpool is about 
to be: ted. The contractors—Messrs. Benton 
and Wi ‘ottingham and Derby—have taken over the 


portion 

also exclusive of the several the line. The new 
underground line, known as the Liverpool Central Railway, from 
the Brunswick Dock station to Ranelagh-street, will also be pro- 
ceeded with simultaneously with the new route to Manchester. 
It is understood that all the property required for the cen 
station in Ranelagh-street having been fac see by the associated 
pao ate rilgge — Northern, Aang i oe Sheffield, and 
Lincolnshire, an: Midland— portion 0 e undertaking 
will yer oy be proceeded with. 

Yesterday week a screw steamer of 2000 tons burden was 
launched by Messrs. Richardson, Duck, and Co., of Little Stockton. 
The steamer, which has been named the Artos, is being fitted with 
engines of 120-horse power. She has been built for Mr. H. 
Briggs and others, is intended for the Baltic and Mediterranean 
trades, and will be ready for sea in three or four weeks. 
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On Saturday, the Hindostan, the largest vessel ever built at the 


port of Southampton, was launched from the yard of Messrs. Day 
and Co., where = has been built for the P. and O. Company. 


TECHNICAL EpucaTIon.—Sir Roderick Murchison has kindly 
placed the theatre of the School of Mines, in Jermyn-street, at 
the disposal of the Workmen’s Technical Education Committee, 
150, Strand, to hold their first annual meeting on Thursday next, 
the 24th inst., at eight o’clock, p.m. Lord Elcho, M.P., has 
kindly consented to preside. The efforts of this committee to 
provide technical instruction for British workmen are well worthy 
of the support of all classes. 


FRENCH STEAM NAVIGATION.—The French General Transatlantic 
Steam Navigation Company has ordered three large steamers for 
its new Pacific line; one of these steamers is in course of construc- 
tion at Penhoet, and two at Bordeaux. The engines and boilers 
are being made at Havre in the works established by M. Mazeline, 
and now belonging to the Société des Chantiers et Ateliers de 
VYOcéan. Great efforts will be made toreduce to a minimum the 
consumption of fuel by these steamers. 


ScIENCE AND Art.—A striking instance of the immense value a 
small piece of steel may acquire by. the great power of skilled 
mechanical labour is the pring of a watch. From its 
extreme fineness and delicacy 4000 weigh not more than one ounce, 
——— in — £1000. > — me egy» — wee 
scribing the rise and progress of watchmaking, has been pu 
4 J. W. 25, Old Bond-street, and the City Steam 
Factory, 58 and 60, Ludgate-hill. The book, which is 
illustrated, gives a full description of the various kinds of watches 
and clocks, with their prices. Mr. Benson (who holds the t- 
ment to the Prince of Wales) has also os a poe et on 
artistic gold jewellery, illustrated with the most beautiful designs 
of -bracelets, brooches, earrings, lockets, &c. &c., suitable for 
wedding, birthday; other presents. These pamphlets are sent 
post free for two stamps each, and they cannot be too strongly re- 
commended to those contemplating a purchase, es; ly to resi- 
dents in this country or | who are thus enabled to select any 





me aoa require, and have it forwarded with perfect safety. 
VT. 
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BLACKFRIARS NEW BRIDGE. 
It is a long and many-ribbed mental span from the 


derivation of the word “bridge”— the Goth 
a igg, old French and brige, and the 
common in north of England “ brig”—to the 


parliamen inquiry of seventy years ago respecting the 
sera sare of the port of London, which brought forward 
such a variety of im t information, and ted such 
a multiplicity of ingenious designs—concerning bridges, 
amongst other things. When, however, man’s mind 
a subject, it is not satisfied till it has wandered over 
the whole field, inquiring into the origin, structure, 
growth, and present existence or dissolution of the thing 
under investigation; and, when one of average imagination, 
distant foreign travel, and general ing, sits down to 
write about the last important bridge that has been built 
in this country, he cannot avoid a dream-like glimpse at 
bridges everywhere; the natural bridges of South America, 
with earthquakes for their engineers, contractors, and 
workmen; the many thousands of primitive bridges in 
China, formed of huge slabs of stone, brought in many 
cases from immense distances by human labour; the 
numerous interesting bridges in France, Germany, 
Switzerland, and other parts of the continent of Europe, 
not to speak of the triumphs of this generation’s engineers 
in overcoming almost all conceivable kinds of difficulty in 
bridge construction that could be presented by climate, 
materials, situation, or other circumstances in every 
quarter of the globe. But when, a few weeks hence, 
practical John Bull, who, albeit he is the sort of stuff that 
can make and keep a country, has his heart too much in 
the business of the hour for abstract thought—walks or 
rides overthe broad, even, and almost level road of which the 
permanent = of Blackfriars new’ bridge will be the 
surface, he will forget that he is crossing the last completed 
of the few really noble bridges by which the most histori- 
cally grand river in the world—the Thames—is spanned. 
Comparatively few will even trouble their heads to inquire 
who designed the ree of this vast accumulation 
of materials, who sel them and gathered them on the 
spot, and who had sufficient skill, assiduity, and patience 
to superintend the fixing of each atom in the place it is to 
occupy for centuries ? e — wayfarer will care for 
none of these things. There is, however, amongst us a 
minority of seekers after information taking notes of 
current facts for the benefit of the long-to-be-expected New 
Zealander—if he is not used-up before he has commenced to 
live—and it is for the gratification of such readers that we 
supply the following technical details relative to Blackfriars 
Bridge. 

Unlike Westminster Bridge, which is composed ly of 
wrought and partly of cast iron, Blackfriars is altogether 
formed of the former material so far as the main structure is 
concerned—the embellishments only being of cast metal. 
Preparatory to the actual commencement of this important 
und ing, the erection of a temporary wooden substitute, 
as well as the demolition of the old bridge were necessary. 
The first piles for the requisite gantry—one-third of which 
is now removed—were driven in June, 1864. As it is 

nerally considered in the London district that the 
| a clay must be reached to obtain a sure foundation 
for large buildings, this course was here followed, involving 
three or four months of incessant daily and nightly anxiety 
and labour—on account of the tides. For our part, however, 
we coincide with the opinion of some eminent practical 
engi that there is no absolute necessity for going down 
to this clay, and that, consequently, in doing so much need- 
less expenditure of time and money is incurred. The 
bridge consists of five arches, namely, two of 155ft. span 
each, two of 175ft., and one of 185ft. The height of rise 
in the centre arch is 17ft., and in the others 16ft. and 12ft. 
respectively. Instead of regularly-framed centring, piles 
were driven down to support the ribs where required, 
which doubtless saved the contractor much expense both in 
erection and demolition. The ribs were then wedged up 
to the soffit of the arch; these wedges or slack blocks are 
now removed, so that each arch rests on its own skew-backs, 
and the piles can be taken away at once. Mallet’s patent 
buckled plates, which, as most of our readers know, are 
made of about jin. plates of iron placed heated over a 
mould and stamped by hydraulic pressure into the shape 
of a groined arch, are bolted to the roadway bearers by 
jin. rivets, and form an immensely strong platform. On 
this is put one inch thick of asphalte; over this again—an 
addition to and improvement on the usual practice, a layer 
of broken stones and asphalte, from Qin. to 12in. in thick- 
ness, is placed; and lastly, on top of all, is granite pitching 
as ordinarily laid on roads, The total length of the bridge 
is 1272ft.; its width, including the roadway of 45ft. and 
two footpaths of 15ft. each, is 75ft. The gradient is 1 in 
40. There are eight polished red granite columns, between 
which there are parapets 3ft. 9in. in height. Over each 
column there are recesses in which there are seats capable 
of resting ten or a dozen weary pedestrians. A handsome 
row of lamps will be placed along each pathway, a little 
back from the kerb—a plan not adopted on any other of 
the Thames bridges—and they will be so arranged as to 
facilitate the navigation after dark. The balustrades are 
Venetian-Gothic in design. They were beautifully cast by 
Messrs. Lloyd, Foster, and Co., at their works in Wednes- 
pee, ets gs pe and will form an elegant adornment to 
the York stone pavement. This, with the Thames 
Embankment, which will meet the bridge at the north 
abutment on the same level, will form a promenade, on 
which, no doubt, the ghost of Dr. Johnson will vary his 
“walk down Fleet-street,” and which will prove a source 
of health and recreation to the pent-up denizens of the 
City. Viewed from the river, either in ascending or 
descending the stream, Blackfriars Bridge will present a 
fine ce with, as will of course even be the 
case, teristic groups of statuary to crown the abut- 
ment piers, capitals on the polished granite columns, 
representations of sea-birds and plants on the east, and of 
their fresh water —_ the west facades, finished 
by the sky line of the relieved at intervals 
by the handsome lamps. It will be a pity if such a 





picturesque object as this fine bridge might be made is 
meanly supported at its ends by unsuitable surroundings 
and approaches. Surely now, when all Englishmen unite 
in desiring that London should be made worthy of the 
empire of which it is the heart, such an opportunity as is 
here presented of harmoniously blending a grand edifice in 
a commanding position with becoming adjacent objects, 
will not be lost sight of by the responsible authorities; and 
surely, for very shame, the antiquities at Old Battersea, at 
Putney, and at Kew will resolve themselves into their 
elements, and make room for more worthy successors. 

The cost of the erection and maintenance of Blackfriars 
Bridge will be defrayed from the funds of the Bridge 
House Estates, the revenue of which is some £40,000 per 
annum, and to which £21,000 will fall in, in a couple of 
years, from terminable annuities, on which money was 
advanced by Government for the building of London 
Bridge. 





CHANGEABLE GAUGE GOODS WAGONS. 

In a recent impression we illustrated a changeable gauge 
locomotive; and as an example of what may be done on a 
large scale in the way of changeable rolling stock, we now 
give at 448 a drawing of a changeable gauge truck 
or bogiefora goods wagon, which has recently been put into 
successful operation in America. It has been applied to 
the lines running between Boston, in the State of Massa- 
chusetts, and Chicago, in the State of Illinois, passing over 
the Grand Trunk Railway of Canada, thus enabling the 
railway companies in question, between Boston and 
Chicago, to convey grain, merchandise, &c., between the 
eastern and western states without transshipment. The 
changing of the gauge is effected by an ingenious and yet 
simple contrivance, by which the wheels are made to slide 
upon the axles, thus allowing them to be adjusted to two 
or more different gauges. The wheels are cast with an 
elongated hub or sleeve projecting inwards, in which there 
are two slots, and in the axle there are corresponding 
recesses which admit of the wheels being firmly fixed to 
the axle by means of V-shaped wedges or blocks. Two 
india-rubber bands or rings, titting tightly, are placed over 
the openings in the sleeve, thus holding the wedges in 
position; and they are further secured by a split-pin with 
curved ends, which is lengthwise through the 
sleeve and wedges, and expands at the inner end in an 
enlarged opening. As an additional security, also, there is 
a set-screw passing through the sleeve, which is made to 
press upon the split-pin, thus preventing the possibility of 
the latter ever being jerked or shaken out whilst running. 
The gauge is changed by merely removing the wedges, and 
then passing the wagons over a converging or diverging 
track, as the case may be, and the usual time occupied in 
changing is from five to ten minutes for each wagon. In 
this particular case the wheels are fitted for passing from 
the general American narrow gauge of 4ft. 8tin. to the 
Canadian Grand Trunk gauge of 5ft. 6in.; but the same 
plan can be used to accommodate other gauges by simply 
altering the position of the slots in the sleeve and axle. 
The part of the axle on which the wheel slides is made an 
inch in diameter larger than any urdinary axle, and the 
socket or recess is cut about half an inch in depth, thus 
the changeable gauge axle is somewhat stronger than those 
ordinarily used; and as the additional metal is only a 
rolling, and not a dead weight, it does not materially affect 
the haulage, or occasion increased wear and tear to the per- 
manent way. 

In a commercial and financial point of view these 
changeable gauge wagons will undoubtedly prove of 
immense benefit to the Grand Trunk and the lines east 
and west of that railway on which they sre now running. 
Since the business men of America have realised the 
advantage of having their goods conveyed through with- 
out being trans-shipped, the majority of them have been 
willing to pay a higher rate for such service, and conse- 
quently for some time past the companies who have been 
unable to furnish conveyance without transshipment, have 
been compelled to accept comparatively reduced rates in 
order to secure anything like a fair proportion of the 
through goods traffic. The Grand Trunk Railway and its 
connections, forming the through line between Boston and 
Chicago, may reasonably expect to derive very great bene- 
fit from the changeable gauge wagons. They will save the 
heavy expense of two transshipments each way, they will 
be able to secure increased traffic, and will obtain therefore 
greatly enhanced rates. It will enable them to carry 
grain in bulk from the west to the east, and furniture, 
stoves, and other merchandise from the east to the west, a 
class of business which heretofore they have been unable 
successfully to compete for. We understand that the greater 
part of that traffic between the New England States and 
the west, which hitherto has been forwarded vid the New 
York Central Railway in through narrow gauge wagons, 
known as the “ Blue Line,” is now rapidly being turned to 
the Grand Trunk route, and that there is little doubt but 
that the greater portion of that business will shortly be 
carried wé the Grand Trunk Railway in wagons fitted 
for the changeable gauge. To the Grand Trunk Com- 

ny this adjustable arrangement is proving especially 

neficial, as the use of changeable gauge wagons for 
the through business will ye their entire stock of 
broad gauge wagons to be devoted almost exclusively to. 
the local trade, and to be used for the better development 
of that traffic. 

We clip the following notice from the Boston American 
Railway Times of the 17th April last :— 

CHANGEABLE GAUGE FreiIcHT Cars.—A new through freight 
line between Boston and Chicago, called the ‘‘ National Despatch 
Line,” are now running a through line of changeable gauge freight 
cars between those cities, passing over the Boston and Lowell and 
Nashua, Concord, Northern (N. H.) Vermont Central, Montreal 
and Vermont Junction, Grand Trunk, and Michigan Central rail- 
ways, comprising the 4ft. 84in. and 5ft. Gin. gauges. This device 
was fully desoribed in the Baikeay Times of January 18th, 1868, 
ye 

an . c e 
freight cars are under contract ing for the line, all of which 

1 be completed by July Ist. 100 i 
on 


ing between 
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very successfully and satisfactorily, and it is intended immediately 
to increase the number of cars to 500, and afterwards to 
increase the stock as the business requires; thus f to 
Boston and other New England cities and towns another ¢ i- 
tious through — line (without transshipment) to and 
Chicago and other Western cities. 


It is possible that our own Great Western Railway 
Company might adopt this arrangement in some districts 
where the broad gauge is still down. It would enable a 
great deal of is stock to be utilised for years to come 
which must be lost if the 7ft. track is generally removed. 





RECENT LECTURES AT THE ROYAL INSTITU- 
TION. 


May 22np.—Roman History. . 

Professor Seeley, ow this date, delivered the last of his three 
lectures on “‘ Roman History.” 

May 257. ° ; 

Prosessor Grant, F.R.S., in this lecture called attention to star 
clusters and nebulz. He said that as yet astronomers know next 
to nothing about the physics of the nebule. Mr. H ” re- 
searches give some information, as already published in 
these columns, about the nature of the light emitted by these vast 
bodies, but beyond that little is known. 

May 277Tx.—Licart. 

Dr. John Tyndall, F.R.S., in his eighth lecture on light, began 
with the subject of double refraction. He said that air, water, 
and well-annealed glass, the luminiferous ether has the same elasti- 
city in all directions. There is nothing in the molecular grouping 
of these substances to interfere with the perfect homogeneity of 
the ether. But when water crystallises to ice, the case is different ; 
here the molecules are constrained by their proper forces to arrange 
themselves in a certain determinate manner. They are, for ex- 
ample, closer together in some directions than in others. This 
arrangement of the molecules carries along with it an arrangement 
of the surrounding ether, which causes it to different 
degrees. of elasticity in different directions. In a plate of ice, for 
example, the elasticity of the ether in a direction perpendicular to 
the surface of freezing is different from its elasticity in a direction 
parallel to the same surface. This difference is displayed in a 
peculiarly striking manner by Iceland spar, which is crystallised 
carbonate of lime ; and in consequence of the existence of these 
two different elasticities, a wave of light passing through the spar 
is divided into two; the one rapid, corresponding to the greater 
elasticity, and the other slow, corresponding to the lesser elasti- 


city. 

Where the velocity is greatest, the refraction is least ; and where 
the velocity is least the refraction is greatest. Hence in Iceland 
spar, as we have two moving waves with different velocities, we 
have double refraction. i ‘ 

This is also true of the greater number of crystalline bodies. 
If the grouping of the molecules be not in all directions alike, the 
ether will not be in all directions equally elastic, and double re- 
fraction will infalliby result. In rock salt, alum, and other crystals 
this homogeneous grouping of the molecules actually occurs, and - 
such crystals behave like glass, water, or air. In certain doubly 
refracting crystals the at cee Be are arranged in the same manner 
on all sides of a certain direction. For example, in the case of 
ice the molecular arrangement is the same all round the perpen- 
diculars to the surface of freezing. In like manner, in Iceland 
spar the molecules are arranged symmetrically round the crystal- 
lographic axis, that is, round the shortest diagonal of the rhomb 
into which the crystal may be cloven.* é : 

When a beam of light passes through ice perpendicular to 
the surface of freezing, or through Iceland spar parallel to the 
crystallographic axis, there is no double refraction. These cases 
are representative ; that is to say, there is no double refraction in 
the direction round which the molecular arrangement is in all 
directions the same. This direction of no double refraction is 
called the optic axis of the crystal. aye 

The vibrations of the ether being transverse to the direction 
of the ray, the elasticity which determines the rapidity of trans- 
mission is that at right angles to the ray’s direction. In Iceland 
spar the velocity is slowest in the direction of the axis, hence the 
elasticity at right angles to the axis is a minimum. The ray, on 
the other hand, whose vibrations are executed along the axis is the 
most rapid ; hence, the elasticity of the ether along the axis is 
a maximum. In perfectly homogeneous bodies the surface of 
elasticity would be spherical ; it would be measured by the same 
length of radius in all directions. In the case of Iceland spar the 
outa of elasticity is an ellipsoid whose longer axis coincides 
with the axis of the crystal. Spe 

The two beams into which the incident beam is divided by 
Iceland spar do not behave alike. One of them obeys the ordinary 
law of refraction ; its index of refraction is perfectly constant and 
independent of its direction through the crystal. The angles of 
incidence and refraction are in the same plane, as in the case of 
ordinary refraction. The ray which behaves thus is called the 
ordinary ray. In its case the sine of the angle of incidence is to 
the sine of the angle of refraction, or the velocity of light in air 
is to its velocity in the crystal, in the constant ratio of 1°654 to 1. 
The number 1°654 is the ordinary index of Iceland spar. But the 
other beam acts differently. Its index of refraction is not con- 
stant, nor is the angle of refraction as a general rule in the same 
plane as the angle of incidence. The ray which behaves thus is 
called the extraordinary ray. If a prism be formed of the spar 
with its refracting angle parallel to the optic axis, when the 
incident beam traverses the prism at right angles to 
the optic axis, the se tion of its two parts is @ 
maximum. Here the full difference of elasticity between 
the axial direction and that perpendicular to it comes into 
play, and the extraordinary ray suffers its minimum retardation, 
and therefore its minimum refraction. Its refractive index is then 
1°483. The index of refraction of the extraordinary ray varies wit! 
its direction through the crystal from 1°483 to 1°654. The mini- 
mum value of the ratio of the two sines, or of the two velocities, 
viz., 1°483, is called the extraordinary index. When a small 
aperture through which light passes is regarded through a rhomb 
of Iceland spar two apertures are seen. If the rhomb be placed 
over a black dot or a sheet of white paper, two dots will be seen ; 
and if the spar be turned, one of the images of the aperture or of 
the dot will rotate round the other. The rotating image is that 
formed by the ex i ray. One of the two images of the 
dot is also nearer than the other. The ordinary ray behaves as if 
it came from a more highly refractive medium, and the greater the 
refraction the nearer must the image appear. With bisulphide of 
carbon the shallowness would be more pronounced, because the re- 
fraction is greater. In Iceland spar the ordinary index bears 
nearly the same relation to the extraordinary as the index of bisul- 
phide of carbon to that of water, hence the ordinary image must 
a nearer than the ex inary one. 

. water showed that a great number of crystals possessed two 
optic axes, or two directions on which a beam passes through the 

stal without division. i sugar, mica, heavy spar, 
sulphate of lime, and are examples. Thus crystals divide 
themselves into—l. Si refracting crystals, such as rock salt, 
alum, and fluor spar. 2. Double refracting tals, of which we 
have two kinds, viz., a, uniaxal crystals, or those with a single 





* The arrangement of the molecules is: such that Iceland spar may b 
cloven with great and equal facility in three different directions. The plane 
of cleavage are here oblique te each other. Rock salt also cleaves readily 
and equally in three directions, the planes of cleavage being at right angles 
to each other. Hence, while rock salt cleaves into cubes, Iceland spar 
cleaves into rhombs. Many crystals cleave with different facilities in 
different directions. Selenite and c sugar (sugar-candy) are 
exceptions, 
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optic axis, such as Iceland spar, rock erystal, and tourmaline ; and 
b, biaxal crystals, or those which possess two optic axes, such as 
arragonite, felepar, and those mentioned in 422. 

When on a plate of Iceland spar cut perpendicularly to the axis, 
a beam of light falls obliquely, the ordinary ray being the more 


refracted is nearer to the axis than the extraordinary. The extra- , 


ordinary ray is, as it were, repelled by the axis. But Biot showed 
that there are many crystals in which the reverse occurs, in which, 
that is to say, the extraordinary ray is nearer to the axis than the 
ordinary, being as it were attracted. The former class he called 
repulsive or negative crystals; Iceland spar, ruby, sapphire, 
emerald, beryl], and tourmaline being examples. The latter class 
he called attractive or positive crystals, rock crystal, ice, zircon 
being examples. 

The double refraction of Iceland spar was discovered by Erasmus 
Bartholinus, and was first described by him in a work published 
in Copenhagen in 1669. The-celebrated Huygens sought to account 
for the phenomenon on the principles of a wave theory, and he 
succeeded in doing so. In his experiments on this subject, 
Huygens found that when a common luminous beam passes through 
Iceland spar in any direction save one (that of the optic axis) it is 
always divided into two beams of equal intensity ; but that when 
either of these two half beams is sent through a second piece of 
spar, it is usually divided into two of unequal intensity ; and that 
wd are two positions of the spar in which one of the beams 
vanishes altogether. On turning the spar round this position of 
absolute disappearance the missing beam appeared, its companion 
at the same time becoming dimmer ; both of them passed through 
a phase of equal intensity, and when the rotation was continued 
the beam which was first transmitted disappeared. 

Reflecting on this experiment, Newton came to the conclusion 
that the divided beam had acquired sides by its passage through 
the Iceland spar, and that its interception and transmission de- 
pended on the way on which those sides presented themselves to 
the molecules of the second crystal. He compared this two-sided- 
ness of a beam of light to the two-endedness of a magnet known 
as its polarity ; and a luminous beam exhibiting this two-sidedness 
was afterwards said to be polarised. 

In 1808, Malus, while looking through a birefracting prism at 
one of the windows of the Luxembourg Palace, from which the 
solar light was reflected, found that in a certain position of the 
spar the ordinary image of the window almost wholly disappeared, 
while in a position perpendicular to this the extraordinary image 
disappeared. He discerned the analogy between this action and that 
discovered by Huygens in Iceland spar, and came to the conclusion 
that the effect was due to some new property impressed upon the 
light by its reflection from the glass. What is this property? 
It may be most simply studied and understood by means of the 
crystal called tourmaline. This crystal is birefractive ; it divides 
a beam of light incident upon it into two, but its molecular group- 
ing, and the consequent disposition of the ether within it, are such 
that one of these beams is rapidly quenched, while the other is 
transmitted with comparative freedom. 

It is to be borne in mind that the motions of the indivi- 
dual ether particles are transverse to the direction in which 
the light is propagated. In a beam of ordinary light the 
vibrations occur in all directions round the line of propagation. 
The change suffered by light in passing through a plate of tour- 
. maliae of sufficient thickness, and cut parallel to the axis, is this : 
All vibrations save those executed parallel to the axis are 
quenched within the crystal. Hence the beam emergent from the 
plate of tourmaline has all its vibrations reduced to a single plane. 
In this condition it is a beam of plane polarised light. 

Imagine a cylindrical beam of light with all its ether particles 
vibrating in the same direction—-say horizontally—looked down 
upon vertically, the ether particles, if large enough, would be 
seen performing their excursions to and fro across the direction of 
the beam. Looked at crosswise horizontally, the particles would 
be seen advancing and retreating, but their paths would be in- 
visible, every other particle covering its own path. In the one 
case we should see the lines of excursion; in the other case, the 
ends of the lines only. In this, according to the undulating theory, 
consists the two-sidedness discovered by Huygens, and commented 
on by Newton. 

The lecturer then spoke of the polarisation of light by reflection, 
and said that the polarising angle augments with the refractive 
index of the medium. For water it is 53 deg., for glass 58 dey., 
and for diamond 68 deg. Thus a beam of ordinary light, whose 
vibrations are executed in all directions, impinging upon a plate 
of glass at the polarising angle, has, after reflection, all its vibra- 
tions reduced to a common plane. The direction of the vibrations 
of the polarised beam is parallel +o the polarising surface. 

After explaining polarisation of light by refraction, he spoke of 
the polarisation of light by double refraction, and said that if a 
beam of light which has passed through one plate of tourmaline 
impinge upon a second plate, it will pass through both, if the 
axes of the two plates be parallel ; but if they are perpendicular 
to each other then the light transmitted by the one is quenched 
by the other, darkness marking the space where the two plates are 
superposed. If the two axes , oblique to each other, a portion 
of the light will pass through both plates. For, in a manner 
similar to the resolution of forces in ordinary mechanics, an 
oblique vibration may be resolved into two, one parallel to the axis 
of the tourmaline, the other perpendicular to the axis. The latter 

p t is q hed, but the former is transmitted. Hence 
if the axes of two plates of tourmaline be perpendicular to each 
other, a third plate of tourmaline introduced obliquely between 
them, or a plate of any other crystal, which acts in a manner 
similar to the tourmaline, will transmit a portion of the light 
emergent from the first crystal. The plane of vibration of this 
light being oblique to the axis of the second crystal, a portion of 
the light will also pass through the latter. By the introduction, 
therefore, of a third crystal, with its axis oblique, we abolish in 
part the darkness of the space where the two rectangular plates 
are superposed. 

We have now, he said, to examine by means of a plate of 
tourmaline the two partsinto which a luminous beam is divided in 
its passage through Iceland spar. Confining our attention to one 
of the two beams, it is immediately found that in a certain position 
of the plate the light is freely transmitted, while in the perpen 
dicular position it is completely stopped. This proves the beam 
emergent from the spar to be polarised. From the position of the 
tourmaline we can immediately infer the direction of vibration in 
the polarised beam. If transmission occurs when the axis of the 

late of tourmaline is vertical, the vibrations are vertical ; if 

ransmission occur when the tourmaline is horizontal, the vibra- 

tions are horizontal. The same mode of investigation teaches us 
that the second beam emergent from the spar is also polarised. 
The vibrations of the ether particles in the two beams are executed 
in planes which are at right angles to each other. If the vibrations 
in the one beam be vertical, in the other they are horizontal. A 
plate of tourmaline with its axis vertical transmits the former and 
quenches the latter; while the same plate held horizontally 
quenches the former and transmits the latter. 

A tourmaline plate placed with its axis vertical iu front of the 
electric iamp has its image cast by alens uponasereen. A piece 
of Iceland spar, with one of its planes of vibration horizontal and 
the other vertical, placed in front of the lens, divides the beam into 
two, and yields two images of the tourmaline. One of these 
images is bright, the other is dark, The reason is that in the 
light emergent from the tourmaline the vibrations are vertical, and 
they can only be transmitted through the spar in company with 
its vertically vibrating beam. In the horizontally vibrating 
the tourmaline must appear black. I¢ is also black if the light 
emergent from it and surrounding it meets at the polarising 
angle a plate of glass whose plane of reflection is vertical ; while 
it is bright when the light is reflected horizontally. These effects 
are consequences of the law of polarisation by reflection. 

Not only do crystallised bodies possess this power of double re> 





| fraction and polarisation, but all bodies whose atomic grouping is 
| such as to cause the ether within them to possess different 
| elasticities in different directions do the same. Thus organic 
| structures are usually double refracting. A double refracting 
| structure may also be conferred on ordinary glass by either strain 
| or pressure. Strains and pressures due to unequal heating also 
' produce double refraction. Unannealed glass behaves like a 
crystal. <A plate of common window-glass, which under ordinary 
' circumstances shows no trace of double refraction, if heated at a 
single point, is rendered doubly refractive by the strains and 
pressure propagated round the heated point. The introduction 
| of any of these bodies between the crossed plates of tourmaline 
| partly abolishes the darkness caused by the superposition of the 
ates. 
| Two plates of tourmaline, between which bodies may be in- 
troduced and examined by polarised light, constitute a simple 
form of the polariscope. LEwe at which the light first enters 
is called the polariser, while the second plate is called the 
analyser. But the tourmalines are small, usually coloured, and 
under no circumstances competent to furnish an intense beam of 
| polarised light. “If one of the parts into which a prism of Iceland 
| spar divides a beam of light could be abolished, the remaining 
| beam would be polarised, and, because of the transparency of the 
| spar, it would be far more intense than any beam obtainable from 
| tourmaline. This has been accomplished with great skill by 
| Nicol. He cut along parallelopiped of spar into two by a very 
| oblique section, polished the two surfaces, and united them by 
Canada balsam. The refrangibility of the balsam lies between 
those of the ordinary and the extraordinary rays in Iceland spar, 
being less than the former and greater than the latter. When, 
therefore, a beam of light is sent along the parallelopiped, the 
ordinary ray, to enter the balsam, must pass from a denser to a 
rarer medium. In consequence of the obliquity of its incidence 
it is totally reflected, and is thus got rid of. The extraordinary 
ray, on the contrary, in passing from the spar'to the balsam, passes 
from a rarer to a denser medium, and is therefore transmitted. In 
this way we obtain a single intense beam of polarised light. 
A parallelopiped prepared in the fashion here described is called 
a Nicol’s prism. Nicol’s prisms are of immense use in experiments 
on polarisation. With them the best polariscopes are constructed. 
Reflecting polariscopes are also constructed, consisting of two 
plates of glass, one of which polarises the light by reflection, the 
other examining the light so polarised. The beam reflected from 
the polariser is in this case reflected or q hed by the analyser 
according as the planes of reflection of the two mirrors are 
parallel or at right angles to each other. 











THE METAL TRADES OF FRANCE. 
OFFICIAL returns of the general commerce of France for the 
first quarter of the present year show the following results as com- 
pared with the same period of last year :— 


. 1868. 1869. 
Imports .. .. . 739,000, 000f. 696, '96,0008, 
Exports .. .. se es 658,345,000 .. 759,863,000 





Together.. .. .. 1,447,345,000f. +. .. 1,456,059, 000f. 


Showing an increase of more than 100,000,000 on the exports, with 
a diminution of nearly 93,000,000 in the imports. 

That portion of the return which refers to the metal trade shows, 
however, a very different result, as will be seen by the following 
figures :— 





. 1869. 
Imports ometals .. .-  21,978,032f. .. 21,619,715f. 
Exports of do. eo ee 4,770,439 4,323,963 
Together.. .«. 26,748,471f. e»  25,943,678f. 


Showing a diminution of 359,000f. on 22,000,000 of exports, and of 
446,500. on 4,750,000 of exports, or nearly 10 per cent. 

The following are the items in this last part of the returns re- 
lating to iron :— 





Imports. Exports. 

Pig iron .. ++ «se oc ce 133,815f. «6 oe «-  50,685f. 
Wrought iron, round and flat 264,557 1. «2 eo 72,523 
Fee ee ee ee ee 356 ee +» 131,574 
T and angleiron .. .. « 2002 nil 
Raw iron with the scoria .. 2018 . _ 
Iron plate .. -- os eo co 50,870 oe» 32,807 
Tin and other plate .. 25,970 . 25,923 
Thin iron plate.. .. 188,268 .. nil. 
Tron wire .e se os coe eo 49,918 oe 17,053 
Steel 2. co co co co co 800,404 2 o. 109,936 


We have not the returns of the first quarter of 1868 at hand, 
but comparing the above with the return for the whole of that 
year, there appears a great decrease in the imports of pig iron with 
a large increase in the exports; a slight diminution in the imports, 
accompanied by a large increase in the exports of ordinary wrought 
iron ; an almost complete disappearance of the imports of T and 
other angle iron and of raw iron ;* a falling off in the imports of 
sheet iron, and a still larger one in tinned and other plates, with 
four times the amount of exports in the case of the latter; an 
increase in the imports of thin sheet and wire, with a falling off 
in the exports/of the latter, and a large increase both in the imports 
and exports of steel. 

These extracts show that it is not in iron that trade and com- 
— have suffered, but in the exports of copper and the other 
metals. 

The accounts from the iron districts have been so good for a 
considerable time that a different result would have been sur- 

rising. 
* The riots in the coal basin of Saint-Etienne will probably have a 
serious effect on the returns for the present month, but the Lyons 
and Mediterranean Railway Company has come to the assistance 
of the ironmasters by offering to convey the coal of the mines of 
the Gard, Allier, and Haute Sadne, at the rate of two centimes 
per kilometre. 








ENGINEERING ON THE CONTINENT. 
(From our Correspondent. ) 


A NEw process of making foundations for bridges in marshy soils 
has been recently used on a branch line of the Charentes Rail- 
ways Company. This line crosses a peat valley to the junction of 
two small rivers; the thickness of peat was so great that any attempt 
to reach the solid ground would have been very expensive. In order 
to obtain cheaply a good support for the bridge, two large masses 
of ballast accurately rammed were made on each bank of the river, 
and a third one on the peninsula between the two. The slopes of 
these heaps were pitched with dry stones, for preventing the sand 
from being washed away by the rain or by the floods in the rivers. 
Over the ballast a timber platform is laid; this platform carries the 
girders of the bridge, which has two spans of about 60ft. each. 
When some sinking down takes place the girders are easily kept to 
the proper level by packing the ballast under the timber platform; 
this packing is made by the platelayers with their ordinary tools, 
This simple and cheap p has ded quite well. 

The same difficulty was ov by a different plan on an 
ordinary road near Algiers. This road crosses a peaty plain nearly 
one mile broad; the floods and the elasticity of the ground prevented 
the formation of an embankment. The road was to be carried over 
a viaduct across the valley, but the foundations of 
presented serious di ties, the thickness of peat or of compres- 
sible ground being nearly S0ft, It was quite possible to reach the 
solid ground with cast iron tubes sunk with compressed air, or 
with any other system, but neither the implements nor the suitable 
workmen were available in the colony, and it was a great expense 
to bring them, and especially the workmen, from France. The use 


| Weeds Aan E,. of imports in rails coupled with a slightly 

















pevenernah, say 8 Lniged pre» Cy whoo jon, as timber is very 
expensive in Algiers and quickly becomes rotten; but thore was aset 
of boring implements with the men used to work it. The engineers 
began boring holes 10in. diameter down to the solid ground. These 
holes lined with thin plate iron pipes were afterwards filled with 
concrete up to the level of the ground. of these concrete 
columns bear a cast iron column; these columns are properly braced 
together and support the girders of the viaduct which is divided 
into spans of about 20ft, and is 20ft. high over the ground. This 
system has succeeded very well, and is to be extended to another 
larger valley. 

The extension of the railways goes on in Algiers. MM. Joret 
and Company, Creil, have now in progress an im: it 
iron bridge for the Algiers and Oran Railway. This 
span, is supported by curved girders rising 17ft, These girdersare 
3ft. Gin. deep at the top of the arch, and 3ft. Yin. near the abut- 
ments. Each girder consists of a vertical rib half-inch thick, con- 
nected by 4-in. angle irons with two horizontal plates Ift. 4in. 
broad. There are four girders, but the two central ones only 
situated under the rails have the above dimensions. The two out- 
side gir!ers are only a screen and have no horizontal plates; they 
are espevially useful to increase the width of the bridge and to give 
it a transversal stiffening, which is quite necessary for a ingle tine 
bridge with a span of 165ft. There are four upper horizontal 
girders connected with the curved girders by vertical and diagonal 
braces; there are also many transversal connections between the 
four curved girders and between the four upper girders; the trans- 
versal stiffening is completed by vertical wrought iron T-shaped St. 
Andrew Cross, spaced nearly 15ft. The floor is made of buckled 
iron plates 4in. thick rivetted throughout to the bridge ironwork 
and covered with a thin layer of ballast; the longitudinal timber 
bearing the flat bottom rails of the line are bolted over this floor. 
The weight of the ironwork of this bridge is 134 tons, including the 
floor, which weighs ten tons. It has been calculated to bear pied 
of 250 tons with a strain on the curved girders of only 2 tons, 15 cwt. 
per square inch. It is supplied by MM. Joret and Company, 
at the price of £22 16s. per ton. This price isnot so high as it 
seems to be; it includes the carriage of the ironwork from Creil to 
the site of the bridge in Algiers. There are some other bridges on 
the same pattern now in hand for the same line in the works of 
MM. Joret, and also at Creusot. 

There is now a question which produces a great excitement 
amongst the railway shareholders in France. To understand the 
importance of this question, some explanations are necessary about 
the legal situation of the railway companies in this country. The 
most part of the lines have been granted by the central government 
to five large companies for 99 years. These companies have been 
compelled to build many expensive lines which will never pay 
even the working expenses; but as a compensation they have a 
monopoly for the productive lines, and there is no competition 
between the different companies. ‘Chere is of course a very severe 
control exercised by the Government for the fixing and regulation of 
the fares. Moreover, the Government have guaranteed the total 
income of the stockholders and a minimum income to the share- 
holders; but this warranty has been ere now nearly theoretical, the 
incomes of the companies, all but one or two, being superior to the 
warranted income. Besides this, some small branch lines have 
been granted to local companies, but they make no competition, 
and on the contrary give an extension of traffic to the main lines, 
Now it happens that the local authorities of the city of St, Etienne 
have judged it proper to grant toa new company a line from 
St. Etienne to the Rhéne, in competition with the Lyons and St. 
Etienne line of the Mediterranean Company. This competition is 
not dangerous by itself; the new line should have steeper inclines 
and sharper curves than the old one; it could not have, without an 
immense outlay of capital, a sufficient rolling stock for giving at 
every t suitabl dation to the large coal traffic of 
St. Etienne, and it is probable that the new company would fail in 
the competition. However, this new lines most objectionable as 
breaking the contract connecting the State and the companies, and 
the Mediterranean Company have requested the central government 
to prevent the construction of the competing line, which would 
enable all the local authorities throughout the country to grant 
everywhere new lines in competition with the old lines. It is 
desirable that such a waste of the public wealth should be prevented 
as it would produce together the ruin of the shareholders redu 
to the minimum warranted income, and increase of the public 
taxes for the payment of the warranted income by the Government. 

An accident happened some time ago to the Chollet station of 
the Orleans Company on the single-line branch from Angers to 
Niort. The facing points of the loop line to this station were not 
properly worked, and a down passenger train arriving at the station 
ran into the loop line and met with an up goods train which had 
stopped there. Both engines were smashed and ten passengers 
injured. This accident would have been prevented by a very simple 
regulation which is used on the single-line branches of the Lyons 
Company, of the London and South-Western Company, and of some 
other companies in England or France. Each train must stop before 
arriving at the facing points in all stations where it is to cross 
another train; the engineman must start only after being certain 
that the switches are in a proper position. Such regulations and 
epee indicators are the very best preservativesagainst such 
acciden 








THE rt of John Brown and Co. (Limited), to be presented 
at — d on the 28th inst., recommends a dividend of £4 18s, 3d. 
per share, 


IRON AND STEEL InstrITUTE.—Last evening, at the rooms of the 
Society of Arts, the first meeting of the newly-formed Iron and 
Steel Institute, which was very fully attended by ironmasters from 
the North, Lancashire, South Staffordshire, South Wales,}Middles- 
borough, &c., was held under the age of his Grace the Duke 
of Devonshire, the president, who delivered a lengthy and ex- 
haustive inaugural address. His Grace explained the objects of 
the Institute, which are to afford a means of communication be- 
tween members of the iron and steel trades upon matters bearing 
upon the respective manufactures, excluding all questions con- 
nected with wages and trade regulations, and to arrange periodical 
meetings for the purpose of discussing practical and scientific sub- 
jects bearing upon the manufacture and working of iron and steel. 
He reviewed the success which had attended the formation of 
scientific and agricultural societies, and saw no reason why equal 
advantages should not accrue to the iron trade by association, 
Then his Grace passed on to review the early history of iron, the 
manufacture of which was mentioned by Homer and Hesiod, and 
had been asserted by Mr. Layard to have been known in Assyria 
in 900 B.c, He then noticed the early methods of manufacture down 
to the period of the use of coal, which gave such a vast impetus to 
the manufacture of iron in this country, and afterwards refi 
to the invention of the “‘ hot blast,” the increased supplies of ore, 
and other causes which had contributed to the present importance 
of the iron manufacture. The processes by which pig iron, malle- 
able iron, and steel are manufactured having been alluded to, the 
president referred to the utilisation of the waste of gases from 
the blast furnaces, and went on then to show how the raw mate- 
rial and manufacture were distributed over the world. The prob- 
lems now to be solved which were of the most importance were 
economy in the consumption of fuel and a greater utilisation of 
the waste gases. Mineral oil had been used in the dockyards in 
place of coal, It was also highly important to obtain the metal as 
pure as possible, and though chemistry had been t to the 
aid of the manufacture, yet the chemistry of iron and steel was 
still in many re obscure and uncertain. His Grace concluded 


by a brief but eloquent reference to the importance of iron as an 
essential of civilised life. Mr, Richard Fothergill, M.P., 
moved ‘a.vote of thanks to his Grace for his address, and requesting 
that it should be printed. tesolu- 
tion, which carried 


Mr. Isaac L. 
a tid 


Bell seconded the 


was Times. 
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RAILWAY MATTERS. 


Or the 17,000 tons of steel rails which the Erie Railroad 
Company have laid not one has been reported as broken. 


A BRIDGE on the Jeffersonville and Indianapolis Railroad, 160ft. 


| 


long, was recently burnt down, and rebuilt so that the trains | 


passed over it in eighteen hours. 


THE new wrought iron bridge on the Boston, Hertford, and Erie | 


Road, at Middletown, Conn., has been contracted for. It will be 


1200ft. span and will cast 176,000 dols. 

In Sweden the railway guards are made to follow a course of 
minor surgery and bandaging in order to be able to afford pro- 
visional assistance in case of accidents. 

THE New York Sun says the immortal hammer which drove 
the last spike in the Pacific Railroad is now on exhibition in seven- 
teen of the principal cities in the United States. 

Work on the hotel and station of the Mount Washington Rail- 
way has commenced. Only 500ft. of the road remains to be built, 
an July it is expected cars will run from the foot to the 
summit. 

Ir is believed that at Jeast 5000 miles of new railroad will 
have been opened in the United States in the course of the 
year 1869. Already the returns show a mile to every 876 of 
the population. 

Over fifty new bridges, to replace temporary bridges on the Union 
Pacific Railroad, have been built at Chicago and shipped and put 
up this season, and new ones will be completed over the whole 
line in sixty days. 

Mr. BRUNLEES, having returned from an inspection of the Mont 
Cenis Railway, reports that the damages caused by the late floods 
have been so far repaired that the service is being again conducted 
with regularity and certainty. 

THE directors and officers of the Bristol and Exeter Railway 
Company made an —— trip on the Cheddar Valley line 
on Saturday, starting from Yatton station and going to Axbridge, 
and it was understood that the line would shortly be opened for 
public traffic. 

Mr. Bricut states that the bye-laws of a railway company, 
when certified by the Board of Trade, have the same force as 
statutory enactments, and the company will, he presumes, be 
amenable to the ordinary legal tribunals for violating them. 
They will certainly not be amenable to the Board of Trade. 


THE works of the Delhi line generally continue to make satisfac- 
tory progress. Some delay has been occasioned with the works of 
the Sutlej Bridge, but it is hoped that by the construction of addi- 
tional spans the difficulty will be entirely surmounted, and the line 
completed from end to end in the early part of next year. 

A GRAND union railroad station is proposed to be built at Port- 
land, Maine, at the point where the Portland, Saco and Portsmouth, 
Portland and Ogdensburgh, and Portland and Kennebec roads 
must shortly centre if the first road makes the extensive improve- 
ments now contemplated, and the second enters the city at the 
point proposed. 

Ir is believed that the statement from Honduras in the New 
York papers of a survey of ‘‘ the Honduras Interoceanic Railroad” 
having been made by a Mr. Robert Fitzroy, at an estimated cost 
for its construction of 1,885,000 dols., is entirely without founda- 
tion. The Government line is being actively carried out by Messrs. 
Waring and M‘Candlish. 

THE Government of the Punjaub are fully alive to the importance 
of the proposed Mooltan and Kotree Railway, not only in its 
aspect of an indispensable political work, but also in its relation to 
the existing sections of the trunk line of the valley of the Indus, 
of which it forms a necessary and integral part. His Honour, the 
Lieutenant-Governor, strongly recommends the construction of 
this line to be proceeded with at once, and simultaneously from 
both ends, viz., from Kotree and from Mooltan. 

A MEETING of the Atlantic and Great Western bond and de- 
benture holders was held on Tuesday, Mr. D. Chadwick, M.P., in 
the chair ; when, after lengthened explanations by the chairman 
as to the state of the company and the position in which it has been 
placed by the Erie directors, 2 committee was appointed re- 
presenting all classes of the holders of its securities to take such 
steps as may be thought advisable for the protection and settlement 
of theirclaims. A plan was proposed and agreed to in substitution 
of that inititated by Mr. Lucas. 

Tue Edinburgh and Bathgate Company have made an agree- 
ment with the North British Company for a general settlement of 
all claims in respect of past arrears, and of contingent surplus rent 
for the future. The terms of the agreement are the payment of 
£4000 for past arrears of surplus rents, the payment of a fixed 
rent, as from January 31st last, of 5 per cent. per annum on the 
paid-up share capital of the company, and the North British 
Company are to assume the mortgage debt and other liabilities 
and burdens of the company, and to apply for parliamentary 
sanction to the terms of the agreement in the next session at 
their own expense. 


THE chairman of the Bombay, Baroda, and Central India line 
states that the line was extended by one mile and a-quarter to the 
Churney-road in Back Bay in September last, making the length 
of line open 307} miles. The extension from the Ahmedabad 
station to the Suburnuttee River, two and a-half miles, has been 
completed, but it will not be much used until the bridge across 
the river is ready for traffic, when the total length of line open 
will be 311 miles. The railway has been doubled on the Nerbudda, 
Taptee, Mhye, Bassein, and Veturnee Bridges. Satisfactory 
arrangements have been made with the Great Indian Peninsula 
Railway Company for conveying traffic on both lines into Bombay, 
which he hopes w ill tend to develope the resources of the line. 


THE new Midland extension from Barnsley to Cudworth has so 
far progressed that the whole of the plant used in the construction 
of t ranch was disposed of by public auction on Tuesday and 
Wednesday last at Barnsley. The line, which it is expected will 
be opened in August, has within the past few weeks progressed 
rapidly. The whole of the iron work required in the erection of 
the station has been fitted. A temporary booking-office is being 
made until the company can obtain possession of the County 
Court, which is near at hand. The branch at the Cudworth end 
is what is termed a ‘‘ forked branch,” and has been so constructed 
as to admit the luggage trains and the general traffic from Leeds 
and Bradford to run on to the branch without shunting at the 
Cudworth station. It is understood that the whole of the traffic 
from Leeds, Bradford, and that district is to be run vid Cudworth 
to Manchester instead of over the present route. The line will 
require ten pointsmen to work it. 


THE Windermere branch line of the Furness Company, from Ul- 
verston to Newby Bridge, has recently been opened for traffic. The 
new line will be a great advantage to lake tourists. It commences 
by a junction with the main line of the Ulverston and Lancaster 
Railway at Plumpton, as thence over mosses to the sands 
opposite Arrad Foot, and to the temporary station at Greenodd, 
three and a-half miles from Ulverston, thence along the viaduct 
over the confluence of the rivers Leven and Crake to Haverthwaite, 
to a tunnel 180 yards in length, thence through a long cutting, 
and another tunnel eighty — in length, on an ascending 
=. to the terminus at the Lakeside station, Windermere, a 

istance of nine miles from Ulverston. The length of the pier at 
the terminus is about 633ft. Three steamers belonging to the 
Steam Yacht Company, in which the railway company have taken 
@ considerable interest, ply on the lake in connection with the 
railway, consisting of the Firefly, 236 tons; the Dragonfly, of about 
354 tons; and the Rothay, of about 354 tons burden. In addition 
to the Swan gondola, 150ft. long and 18ft, wide, is being 

further to increase the steam service on the lake, 








NOTES AND MEMORANDA. 


TRon roofs were first used in 1783, when Robert Ransome obtained 

atent in England for their construction. In 1842 an iron 

alace, 50ft. by 30ft , three stories high, was erected for the king 
of Eyamba, on the Calabar river, in Africa. 

ProFEessoR Marsh, of Yale College, has discovered in the 
tertiary deposits of Nebraska the minutest fossil horse yet 
obtained. It is only 2ft. high, although full growe. This makes 
the seventeenth species of fossil horse discovered on this continent. 


THE name of the thimble is said to have been derived from 
**thumbell,” having been first worn on the thumb as the sailor’s 
thimble still is. It is a Dutch invention, and was introduced into 
England in 1605, by John Lofting, who manufactured it at 
Islington. 

We hear that M. Becquerel has been experimenting on a new 
electro-chemical process by which silver can be extracted from its 
ore without the tedious aud costly practice of amalgamation. He 
makes use of a powerful battery with double liquid elements, 
separated by porous diaphragms. A trial of the system in California 
is meditated. . 

A SERIES of drawings of Mars has recently been made by Mr. 
John Joynson, and has been transmitted by him to the Royal 
Astronomical Society. ‘The drawings represent the planet during 
a complete rotation, and are intended as a sequel to those sent to 
the Royal Astronomical Society for their ‘‘appositions” previously 
to February 13th last. 

A BRISBANE paper says that the discovery of a galena mine in 
the Burnett district has lately created a considerable sensation in 
this colony. The lode in the ground is traceable for about 600 
yards by the outcrop, the matrix being porphyry and limestone— 
minerals which are said to be always indicative of the probably 
abundant presence of silver. 

Dr. NEUMANN is of opinion that the marrow eontained in bones 
plays an important part in the production of blood. The cells of 
marrow resembling those of lymph he believes to be an element 
from which new red blood-cells are being constantly formed, in 
order to replace the elements of the blood which are being con- 
stantly destroyed either by physiological or by pathological action. 

A NOTE has been communicated by M. Favre to the French 
Academy relating to the heat developed in the galvanic battery, 
but which is not transmissible by the circuit. He also pointed out 
a remarkable fact, viz., that certain galvanic couples, instead of 
giving out heat, actually absorb it, and thus produce cold. Such 
a couple is one composed of platinum and cadmium, the exciting 
liquid being hydiofluoric acid. 

In a paper addressed to the French Academy of Sciences 
M. P. de Gasparin explains a new method of his for ascertaining 
the amount of phosphorus in a given soil. He treats the specimen 
of soil first with diluted hydrochloric acid, then with aqua regia; 
the substance obtained is calcined, mixed with carbonate of soda, 
re-calcined, then dissolved in water ard treated with sesquicar- 
bonate of soda. 

WrittncG from Calcutta, Major Tennant describes a new form of 
**level.” He proposes to abandon the cylindrical form, and to cut 
out from a rectangular prism of glass (by grinding) a cavity of a 
somewhat cylindrical shape. In this he proposes to use instead of 
a volatile fiuid mercury and hydrogen. Of course, air must be 
excluded. Indeed, he thinks that if mercury could be used it 
might be possible to float a piece of glass on it, and thus do away 
with the inaccuracy resulting from the bubble. 

M. HAGER observes, says the Chemical News, that, although 
elementary chemical analysis of the substances yields results 
which would conclusively prove the identity of caffeine and theine, 
yet the author found that the physiological effect, after partaking 
of a dose of 0°25 grammes of both substances, in chemically pure 
state, and prepared by himself, is by no means the same. The 
human organism is imbued with testing powers, compared with 
which chemical reagents are of little delicacy. 

THE quantity of iron made with bituminous coal in Pennsylvania 
in 1868 was 194,000 tons (in round figures), as compared with 191,072 
tons in 1867. The production of iron made with anthracite coal in 
Pennsylvania last year amounted to 671,955 tons, as compared with 
594,270 tons in 1867. The production of rolled iron in Pennsyl- 
vania last year is computed to have been 520,000 tons, as compared 
with 490,081 tons in 1867. Railway iron figured in the total for 
1868 to the extent of 276,500 tons, and in that of 1867 to the extent 
of 245,081 tons. 

GENERAL Morin, on giving an account at the Acadéinie des 
i of the ful application of his ventilating apparatus 
in a large weaving factory employing 400 workpeople, and in 
which, says the Medical Times, were lighted 400 jets of gas, 
observed that its advantages might be judged of from the fact tat 
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MISCELLANEA. 


Rypbe Pier is to be extended to the west, so as to secure a ladies’ 
bathing place. 

A PROPOSAL is made to call in a Freemasons’ Lodge asarbitrators 
in case of a strike. 

THE site and charge of the New Law Courts are now referred 
to a select committee. 

THE death is announced of Mr. F. Y. Hurlstone, for many 
years president of the Society of British Artists. 

A PHARMACEUTICAL congress, to which all civilised nations are 
invited to send representatives, is to take place at Vienna in Sep- 
tember. 

THe Prussian fleet has added ironclad to ironclad with such 
rapidity as now to be admittedly supreme in the Baltic, thereby 
stirring the jealousy of Russia in no small degree. 

THE directors of the Brussels Museum of Paintings are at this 
moment having all the pictures secured to the walls by strong 
wires. The reason is that several works have disappeared. 

A LARGE deputation from the principal legal firms of the City 
and West-end have had an audience of the Chancellor of the Ex- 
chequer to urge the adoption of the Embankment site for the New 
Law Courts. 

A BLAST furnace for the manufacture of charcoal pig iron is to 
be established at Frankfort, on the eastern shore of Lake Michigan, 
by a company recently organised in Detroit with a capital of 
300,000 dols. 

Mr. Woo.ner’s statue of Lord Palmerston was last week 
placed on the green in Palace-yard. Critics say that it is full of 
life and energy, and true to Lord Palmerston’s appearance during 
his greatest vigour. 

THe Emperor's special commission on the tunnel between 
England and France has reported to the Board of Trade the prac- 
ticability of the scheme. Concurrently with this, a proposal is 
made to carry a wire tramway across the Straits on Mr. Hodgson’s 
principle. 

THE Government inquiry into the state of Barking shows, what- 
ever may be due to the sewage outfall near it, much of the un- 
healthiness and discomfort of the place are due to want of proper 
sewerage and a sufficient control over the manure and other 
disagreeable trades of the town. 

A Boston artist has chartered a steamship of 330 tons burden 
for a summer trip to the Arctic regions. Two photographers and 
five companions will be taken ou the voyage, which will last for 
three months. All the points of interest will be visited. The 
expedition is to sail on the 25th inst. 

THE floating dock Bermuda was unmoored on Wednesday morn- 
ing at Sheerness at four o'clock, and was towed out to the Nore, 
and is now proceeding down Channel. The dock will have, with 
its regular crew, nearly 180 souls on beard. The accommodation 
is ample, and the stock of provisions and other stores will be 
sufficient to last nine months, 

His Majesty the King of Prussia has presented the Viceroy of 
Egypt with a splendid porcelain vase, six feet in height, from the 
Berlin manufactory. The ground colour is blue and the handles 
bronze, the whole being richly gilt and decorated. The base is 
ornamented by a picture after Steinbriick’s design, ‘the Elves,” 
from one of Tieck’s fairy tales. 

THE new Southwark Park was opened on Saturday afternoon 
last with some ceremony by Sir John Thwaites, who was accom- 
panied by Messrs. Layard and Locke, the borough members. The 
park is situate near the Spa-road railway station, and between 


| Paradise-row, Rotherithe, the Deptford Lower-road, and Rotherithe 





during October, November, and December, 1867, when the ventila- | 


tion was defective, only 15,000 kilogrammes of bread were con- 
sumed, while during the same months of 1868, after it had been 
improved, 20,000 kilogrammes were required, being a gain of 25 
per cent. for the health and vigour of the operatives. 

Mr. Pavy’s new process for paper-making promises to carry the 
uses of this substance far beyond anything yet thought of. He 


It consists of about sixty acres, of which some sixteen 
Its total cost has been about 


New-road. 
are reserved for building sites. 
£05,162, 

NeaB the ancient city of Aix, formerly the capital town of 


Provence, but now in the department of the Beuches du Rhone, 
an important agricultural meeting (concours régronal) came off last 
week, The main feature of interest was the competition in ploughs 


and subsoilers. The French makers put forth a)] their strength, 
but in both eases, after an exciting contest, they had to succumb 
to their English riva!s, the Howards, of Bedford, who carried off 
both gold medals, and the money prize as well. 

THE Chancellor of the Exchequer having stated that the Go- 
vernment had no funds avuilable for a Faraday testimonial, the 
council of the Royal Society and the presidents of the various 
other learned societies have resolved to take the matter seriously 
in band without further loss of time. A committee, of which 
General Sabine will be president, is appointed to receive subserip- 
tions and take the necessary measures for providing a memorial in 
honour of Professor Faraday, which it is thought will probably 
take the shape of a monument in St. Paul's Cathedral, 

Eacu of the royal dockyards at Kiel and Dantzic has been 
supplied by Messrs. Merryweather and Sons, with one of 


| their powerful double cylinder steam fire-engines, built at their 


| works in Lambeth. 


The steam fire-engine sent to Kiel Dockyard 


| is similar to that which gained the gold medal at the Paris Exhibi- 


compounds it of several sorts of animal and vegetable substances | 


hitherto not employed, and these being reduced to a pulp and 
bleached, the pleted fabric is a sort of felt, or, as it is said, 
something much resembling what the Japanese use for handker- 
chiefs, and absolutely as wide in its application as the latter. 
has pliancy, flexibility, strength; it can be sewed with the needle 
as easily and as tightly as any of the woven fabrics which it is 
designed to displace. Already they have made of it table-cloths, 
uilts, shoes, petticoats, and hundreds of similar articles known to 
omestic economy. 

D1aMonDs were first discovered in Brazil, in 1729, by a Portu- 
guese, Fonseca Lobo, who was not even aware of the importance of 
his discovery until certain Dutch traders, to whom he showed his 
pebbles, at once contracted with the Portuguese Government for 
the monopoly of all the raw diamonds they might find in Brazil. 
From this contract they derived enormous profits. The territory 
in which this precious article is found is forty-four miles in length 
by twenty-two miles in breadth; it is called Terro de Fio, and is 
surrounded by steep mountains which long concealed it from the 
Europeans. Since the mines have again become the property of the 
State of Brazil, the Dutch have not quite lost their monopoly, they 
being extremely skilful in the art of cutting diamonds, and being 
possessed of all the requisite machinery for the purpose. The 
operation causes the stone to lose half its weight, and is performed 
by means of wheels which make 2500 revolutions per minute. 

WHEN a good fiery opal is examined in day, sun, or artificial 
light, it appears to emit vivid flashes of crimson, green, or blue 
light, according to the angle at which the incident light falls, and 
the relative position of the opal and the observer, for the direction 
of the path of the emitted beam bears no uniform proportion to 
the angle of the incident light. Examined more closely, the flashes 
of light are seen to d from planes or surfaces of irregular 
dimensions inside the stone, at different depths from the surface, 
and at all angles to each other. Occasionally a plane emitting 
light of one colour overlaps a plane emitting light of another 
colour, the two colours becoming alternately visible upon slight 
variations of the angle of the stone; and sometimes a plane will be 
observed which emits crimson light at one end, changing to orange, 
op, green, &c., until the other end of the plane shines with a 

lue light, the whole forming a wonderfully beautiful solar spec- 
trum in miniature. The colours are not due to the presence of 
any pigment, but are interference-colours, caused by minute striz 
or fissures lying in different planes, By turning the opal round and 
° ing it from different directions, it is generally possible to 
Viewed by 





get 4 position in which it shows no colour whatever. 
transmitted light, o 
parency, and have a sli 


greenish-yellow or reddish tinge. 


It | 


appear more or less deficient in trans- | 


tion in 1867, and discharges 1000 gallons of water per minute to a 
distance of 250ft. As many as twelve jets may be thrown simul- 
taneously. Each of the royal dockyards at Portmouth, Plymouth, 
Woolwich, Deptford, and Chatham is also furnished with a steam 
fire-engine of similar power manufactured by the same firm. 

THE decline in the Scinde Company's down traffic as regarded 
cereals has beer, to a slight extent, compensated by an increase in 
items of cotton and wool, Large quantities of wool are stil] brought 
to Kurrachee by camels, which, there could be little doubt, would 
be conveyed direct from the passes to Lukkur, and brought thence 
to Kurrachee by rail, if the Indus Valley line were made. The 
excessive drought which recently prevailed, in addition to the 
injury which it occasioned to the crops, caused great fatality among 


the cattle. The agent reported that in consequence of this nearly 
70,000 hides were conveyed over the line in the past half-year. 

Ir seems stiil to be a matter of great difficulty to ventilate the 
Houses of Parliament to the satisfaction of members. Lord Albe- 
marle on Monday night complained of the cold sir which came up 


through the floor during the recent debater, to the great discom- 








fort, suffering, and even danger of their lordships. Lord Gran- 
ville replied that for his own part the temperature bad suited 
him so exactly that he had expressed bis satisfaction with the 


way in which itbad been managed. Two members of the Govern- 
ment in the other House came to protest, the one against the in- 
tolerable heat, and the other, within a few minutes, against the 
insufferable cold. 

Asthe Dunaburg and Witepsk line forms partof the main line from 
Riga to St. Petersburg, the company have been called upon to in- 
crease their rolling stock and station accommodation. The company 
have at present 40 locomotives and tenders, 87 passenger carriages, 
and 633 goods wagons. They have been ordered to provide 28 
additional locomotives and 500 goods wagons. They have ex- 
plained the difficulty of carrying out the order immediately, and 
are allowed to reduce the number of additional locomotives to 18, 
and the number of wagons to 350, which will be quite enough to 
get out during the present year. They bave contracted with two 
eminent firms for the eighteen locomotive engines, and have 
received tenders from six firms for the supply ot the wagons. If 
the increase of traffic goes on they will have to provide for a large 
grain trade. The demand for intermediate stations and for the 
increase of the existing stations on their line will have to be met. 
They will not want more than £300,000 to provide for present 
requirements, but to accommodate a {further increase of traffic they 
propose to ask for power to borrow £200,000 more when required. 
The Government proposes to lend the company the requisite 
money at 6 per cent. per annum and 1 per cent, sinking fund, and 
the offer has been accepted. 
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CAVALRY STABLES—HOUNSLOW, YORK, AND ALDERSHOT. 
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No engineer, having even given the laws of health one moment's 
study, could have made such an examination of the barracks 
occupied by our troops as that which has occupied our attention 
for some time past, without being strongly impressed with the 
necessity for vast improvement in cava le construction. 
The stables described in our former articles, although quite as 
good, or perhaps better, than many private stables, can be named 
only as contrivances for subjecting horses to the necessity of 
breathing an atmosphere of the most objectionable character. 
Many valuable animals would inevitably perish, but that nature 
has supplied them with good constitutions which resist the action 
of the air poisons from the fact of constant exposure to the danger, 
and, therefore, like hospital attendants, they are toa certain extent 
safe foratime. This resisting power of habit, in either man or 
horse, in its nature conservative of life, can only be trusted to 
temporarily, because it inevitably leads to loss of health and life 
in the end. 

It is a well-known fact that horses will bear sudden remv al 
from a close hot stable to a cold pasture or } il! siue without 
danger. But, after they have been accustomed to f |: air they 
éannot be brought back at once to a close stable without imminent 
danger. Now our cavalry are frequently in camp for months at a 
time, and the horses become hale and fresh; suddenly they are 
ordered back to barracks, and occupy the old -ventilated 
stables. What, then, is invariably the result at this change? 
Colds, inflammation, and glanders very often show themselves, 
and the public have jost th ds of pounds in consequence. In 
a well-ventilated stable such things should not happen. It is true 
that the air of a stable can never be made as fresh as the air, 
but it is quite within the limits of possibility to adapt the prin- 
ciples of healthy construction to all new stables to be built hence- 
forth for the public service of England. 

In constructing new stables the great principle which should be 
kept in view by the engineer jis to have the air moving freely 
through every of them above and around the horses when 
they are standing, and in all the es between the floor and walls 
when the horses are lying down. Every horse should have suffi- 
cient ventilation for himself without being obliged to breathe the 
foul air of his neighbours. conditions would be most com- 

letely obtained in an open shed such as is used for stabling horses 
fh a warm climate, and the nearer we app to this construction 
the healthier will be the stable; keeping in view, however, the 
necessity for protecting horses in this climate while at rest from 
extreme cold and sharp winds such as we so often have. The old 
system of constructing stables was with men’s rooms overhead, and 
dividing the space below transversely by wallsinto a number of sepa- 
rate stables, each having two rows of horses, with their heads to the 
division walls, and the windows and doors being placed at the ends. 
The most cursory examination of such a stable is sufficient to show 
that only the four horses in the corners can be supplied with fresh 
air under the conditions above named. All the others have very 
foul air to breathe. 

Of all the cavalry stables we have seen those at Woolwich are 
the best. We, therefore, have pleasure in furnishing drawings 
of them together with the model infirmary stables and forge. 

The plan is that of a stable for forty-eight horses under a ingie 
roof. e interior length of the building is 143ft. 8in., and the 
breadth 33ft. The height of the side walls to the spri 

roof is 20ft. 6in. will thus have 1605 cubic feet, and 
about 100 superficial feet, of space. There is a door which opens 
in two halves, and two windows in either end, and similar doors on 
each side. e stalls are of the usual width of 5ft. Gin., and there 
is a central passage 14ft. wide between the opposite stalls. i 

stable is ventilated by a louvre 16in. wide carried from end to end 
of the roof, affording about four square feet of ventilating outlet 
for each horse. To insure a continuous movement of the air in 
the stable at all times, a course of air bricks is carried round at 





orded by opening a sufficient number of swing wind 
of which one is” ane for each stall. waa on 
3ft. 3in. high by 2ft. 6in. wide. To insure 


* air near the horse’s head when he _— down, an air brick is 
ese 
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wind were blowing. For the same reason that the most healthy 
barrack-room is in a hut. ventilated along the ridge, a building 
with ridge ventilation is the most healthy stable; a flat impervious 
roof, a hay-loft, or a barrack-room placed over a stable, increases 
the difficulties of ventilation. In so far then as concerns the 
general movement and renewal of a mass of air in a stable, the 
model stables shown on page 441 are nearest to what we should 
wish to see generally adopted by our Royal Engineers. A great 
point to be observed in the drawings of the Woolwich stables, and 
one which proves the advantage of the open roof, is the facility 
with which it enables the stable to be thoroughly lighted. Light 
is in its placeas essential to the health as air, and moreover, when 
introduced vertically from the roof, it enables the state of cleanli- 
ness of the stable to be at once seen, and,fmore than this, the con- 
duct of every trooper can be seen by the officer on duty. 

Stables without open roofs have no natural means of renewi 
the mass of air they contain, except 7 windows and doors p 
opposite each other, or byapertures in the walls. When these means 
are properly used, and when a wind is blowing more or less in the 
direction of the side wall of the stable, the air within can, no 
doubt, be kept in a certain state of purity. When the wind does 
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PLAN 
The superficial area and cubic space per horse are also 
similar to those in Fig. 1, but the stables are lower in 
the ceilings, which are of course by the floors of the rooms 


over head. These stables have been much improved by the Royal 
Engineers, that is to say, ventilating shafts have been carried wu 
from their ceilings above the roofs, but the construction is radically 

and the air in such stables can never be sufficiently pure. 
Another similar example is afforded by the Aldershot troop 
stables, as shown in Fig. 3. These last are, however, much 
paved and drained than those before described. There is also an 
air channel carried along each dividing wall to admit air to the 
stalls close to the floors. Each as shown in Fig. 3, is 30ft. 
wide by 39ft. 8in. long between the opposite doors and windows, 
and is 12ft. in height. The stables are constructed to accomo- 
date fourteen horses, allowing 85ft. square and 1020 cube 
feet of space for each horse. The ceili are 5 
having the floors of men’s rooms above them. Some of these 
stables are ventilated by shafts and inlets, but we cannot 
say that the result has been satisfactory. So that the only means 
of good and effective ventilation is to keep the doors and windows 
open, or, better still, introduce wire gauze in place of glassin the 
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not blow in the required direction then the stable reeks with am- 
monia, which will penetrate not only to the vitals of the occupants 
of the stable, but to those of the occupants of the barracks 


overhead and adjoining. . 

This subjectof cavalry barracks constructionsis of such importance 
tothepublicthat we illustrate the different buildings in occupa- 
tion. Fig./1 givesa planand section of the old troop stables at Houn- 
slow. h stable is 27ft. 10in. wide, 40ft. long, and 11ft. in 
height, and has stalls for sixteen horses. These stalls are ranged 
in two rows, with about 70 7 feet and 770 cubic feet of s 


per horse. Over the horses there is a flat closed ceiling of about 
1100 square feet, with men’s rooms over. The means of venti- 
lation are doors, windows, and openings in the which are at 

40ft. apart in the clear. The are 50 














windows. Here then we find stables of the old construction, situ- 
ated in the open country, having two sets of ventilating shafts 
carried from their ceilings above the roof, and still the ventila- 
tion is by no means sufficient. Fig. 4 shows the stable fitments 
as erected according to the Royal Engineers’ design. 





AN IMPROVED VELOCIPEDE LANTERN. 
Ovk dra represents an improvement in lanterns for 
vessels and v which has been registered by Mr. Whiteman, 
of 35, Maitland Park-road, Haverstock-hi 










il 





























THE ENGINEER. 





Jone 25, 1869. 








WOOLWICH. 





MODEL CAVALRY STABLES, 







SECTION THROUCH STALLS SECTION THROUCH FORCE SECTION THROUCH LOOSE BOXES 


LOUVRED VENTILATOR 
io.8 conc ~ Zig venrivatoa ro cack oxi" 


_ CONTINUOUS 
entatec 
COURSE 


FANLICHT OVER 
coor 


0 

AIR BRICK 3X6 
TO EACH STALL 

~sssae SCE PLAN 








AY 





FORCE AND sHOEING SHED. ELEVATION OF LOOSE BOXES ELEVATION OF STALLS 
— 12040 











SHCEINC SHEO. 


_ 9 























oo 
---- —----—---—-- — + - - — ~~ + - -- - - - 226.0 ———-———-, —— ——— —-— ——-—--—— ——-—-—— --—---——- - ------- > 
AIR-@RICKS : 

















& a3 <4 SURFA Al a> 
be] — i 
ba | : Sf 
= y 
— | 
(LITTER SHED LITTER SWED ] 
- ° f e $ 
, LITTER SHED « 
<- " - - a. ——_ 





lia pear 


emis 1, m3 ——— = am rnc - 







































































= : : 
——~e SUPFACE cHAWICL. —- 7 ———— 
































































































S | hi 
8 = | aoe tt 
iy 24 sTuL 4 STALLS ' 
= By. } ‘ { 
‘ oF 
a | on SuPracc___ CHANNEL - 
" i ny « es ~ 
1 $ _ 1} \ | t f f t f a ent. O25 
*© 10 | | i 
"2 a | | | | H 
i NY i = 
= : I Py 
LITTCR sHED i H LITTER SHED 
' i j 
----- -d--------®-~—-~----f}------------ oe ! ——=g--+S:-|------B§~------ 8--—-——-3 --—--—-—-9-----— 
“™ 
| 
-_ 
— OS 
AQUVREOD OPENINCS THE WHOLE LENCTH OF ROOF 
SKYVLICHT N. 
as 
CONTINUOUS 
VENTILATING 





END ELEVATION 





ILATING 
3 








Jone 25, 1869 








THE ENGINEER 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





TOWING EXPERIMENTS ON THE MEUSE IN BELGIUM. 


Srk,—In your interesting account of the above experiments, in 
your impression of this week, you remark that, ‘‘considering the 
short time the idea has had for its practical development, the first 
experimental machinery being made in Leeds in 1866,” &c. 

As this might lead the public to suppose that this was a new 
system of towing, I beg to inform you that in the year 1863 my 
firm built eight tug-boats on the samo principle for the river 
Seine, which at the present time are working to the entire satis- 
faction of the company. 

The vessels above alluded to were of the following dimensions: — 
Length, 131ft. 3in.; beam, 19ft. 8}in.; depth of hold, 7ft. 4in.; 
and they had a displacement of 165 tons (including engines and 
full equipment) on the 2ft. 8in. water line. 

The engines were on the high-pressure condensing principle, of 
45 nominal horse-power, fitted with expansion gear, working twin 
screws, capable of being disconnected, so as to assist the vessels 
in turning round the sharpest curves. 

It is too much trouble to search back through five or six years’ 
correspondence; but if my recollection is correct, I believe I am 
justified in stating that the people who are now taking credit for 
a new invention corresponded with me, and I supplied them with 
full particulars of the system of working the tugs upon the prin- 
ciple in question. I need say no more. MARTIN SAMUELSON. 

Hull, June 15th, 1869. 

RIGG’S IRRIGATOR PUMP. 


Srr,—We notice in your last week’s number an illustration of 
an irrigator pump made by Mr. Rigg, of Chester, and which is 
described as possessing “several novel and useful features.” In 
your journal of November 27th, 1868, is an illustration of one 
made by us for Messrs. Christy and Co., of Fenchurch-street, the 
entire arrangement of which we claim as our own design, and we 
think this should be publicly known, as the arrangement of Mr. 
Rigg’s is precisely similar to ours, with the exception of several 
details, the carrying out of which we have found to be essential 
for the proper working of the pumps. We may also state that our 
wheel gearing is enclosed, but the casing was removed when the 
photograph was taken for the illustration above mentioned, so as to 
show the manner of driving. DEATH AND ELLWOOD. 

Albert Works, Leicester, June 15th, 1869. 








THE FLOW OF ELASTIC FLUIDS. 


Srr,—In yourarticle ‘‘ On the Flow of Elastic Fluids through Ori- 
fices or Pipes,” you state: “‘ Thus, if the pressure in a cylinder 
is 20 1b. while that in the condenser is 51b., at what rate will the 
steain flow from the former to the latter? The velocity proper to 
steam of 51h, pressure is 1552/t. persevond, while that proper to 
20 lb. is 1919. and 1919—1552 gives 367ft. per second as the velocity 
of the exhaust. 

Now, Sir, as I differ materially from you as to the velocity with 
which such steam would flow into a condenser containing steam of 
5 1b. pressure, I will, with your permission, explain by a mathe- 
matical formula how I arrive at a different result :— 

Calling v = velocity in feet per second into a perfect vacuum ; 
h = height in feet of a uniform column lin. square, and equal in 
weight to the given pressure “ p” per square inch ; p = total pres- 
sure per square inch ; p' = total pressure per square inch of steam 
or other fluid of a lower pressure than “p:” w= weight of one 
cubic foot of steam of pressure “ p.” 


Thenv=8 4/j, 
Pp 
a= — 
W X 144 


Applying this formula to a numerical example, we find that 
steam of a total pressure of 201b. would rush into a perfect 
vacuum at a rate of 1905ft. per second, thus— 

 -_ 


v= 96 
v ‘0507 
= 96 y 394°47 


= 96 xX 19°85 
= 1905ft. per second into perfect vacuum. And 
applying the same formula to steam of a total pressure of 5 lb, we 


get— 
v= OSG 782 


0138 
96 X 19 
1824ft. per second into a perfect vacuum. 

If, however, steam flows into steam of lower pressure (such as 





a partial vacuum), or the atmosphere, it is ry to apply the 
following formula :— 
v = 96 Jf? —p 


and applying this to the example in question we get— 


v= % 7 20—5 
0507 
= % / 
= 96 X 17-17 


= 1648ft. per second into 51b pressure, 
Lewis OLRICK. 
27, Leadenhall-strect, 16th June, 1869, 


[Can Mr. Olrick favour vs with particulars of a single experi- 
ment supporting his views. |}—Ep, E. 





SURCHARGED RETAINING WALLS. 


Str,—Retaining walls are often adopted in railway and other 
practice often under very peculiar circumstances, as when there 
is not sufficient room for the slope of the embankment, it being, 

rhaps, perched high ona steep mountain’s side, and where it would 

ave been hardly possible to construct a railway at all except by 
securing it with a massive wall occupying comparatively little room. 

When we also remember how fearfully terrible any accident 
would be if it was to ocour in such a dangerous situation, when, if 
by any er lation or mistaken judgment on the part of 
the engineer, sufficient strength had not m given to the work; 
the wall which was to have supported the embankment, perhaps 
suddenly giving way, falling over into a deep ravine or chasm, a 
large portion of the embankment going with it, and perhaps, may 
be, a passing train; there can be no doubt but that the nature of 
the material of which the embankment is to be made should be 
understood, and the best form and requisite dimensions for the 
wall should be well considered and accurately ascertained before- 
hand, so that it may be amply strong enough. At the same time that 
the wall should be made perfectly secure, it is also often desirable 
that any unnecessary excess of strength should not be given to it, 
and so thereby avoid increasing its cost considerably, as the value 
of work is, perhaps, very much enhanced when it has to be 
executed in such inaccessible situations as before mentioned, 











where all the materials for building it, perhaps, have had to be 
brought from a great distance. The engineer may be at a loss to 
determine of what size a retaining wall should be built so as to be safe 
against all contingencies that can occur, and yet also to be econo- 
mical, F 

In many cases there have been failures which may have arisen 
from not correctly ascertaining beforehand how the material of 
which the embankment is com will be affected by the alterna- 
tions of wet and dry weather before it is thoroughly consolidated, and 
the precise angle at which its slope will stand in either case, thereby 
causing a considerable difference in its pressure against the wall. 
A retaining wall also, as in the case of the wingwalls of a bridge, 
being, perhaps, built at the same time that the embankment is 
being fitted in behind it, has often to withstand then a consider- 
pes en pressure than it will have to do afterwards, when the 
embankment is settled; this also, perhaps, when its work is green 
and not prepared to resist the pressure intended for it; perhaps, 
also, the punning of the material behind it has (as is often the case) 
not been done effectually, and a heavy rain changes the dry earth 
or olay into a wet sludge, causing it to swell considerably. It 
therefore being such an important — in railway construction, it 
would no doubt be very desirable if some simple form of calcula- 
tion were used, not only strictly accurate, but easily adapted toany 
ciroumstanees that may occur. In the case of a wall where the 
embankment is 
level with its ae ee 
the it) j ‘ / 
the pressure is well i 
known, being very 
simple, and is as 





F 


foliows :—Let BD / 
be the back of a } : 
retaining wall, DE ea: ya 

the natural slope H ls 

of the embank- | | /f 

ment, then if we ! y 

bisect the 4 BDE — oa 

by the line DG 

B D G is the portion of the embankment supported by the 
retaining wall. Now the weight of B G D : pressure of its weight 
against the wall:: BD: BG :: H: H tang. 4 BDG. The 
weight of BDG = 

2xBG x W=x Htang. <BDGX W=H? x "28: £306 xy 
Pressure of weight of BD G = 


H?_ tang. 4BDG 


5 X Wxtang. 4 BDG=H? X oes ee kw 


Moment of yecemune of weight of BD G = 
H? x tang. BPG xWx > i - Xx tang.? 2 BDGX W 
and the double of this moment for stability 
= x tang. ? 2BDGXW 
In the case of a vertical wall, as ABCD, its weight = WHB, 





and the moment of its weight — Ww ae then for equilibrium 
‘ Ww 
¥ as io = X tang.24 BDGX W,and B=H tang, 4 BD ve 
; eae 
VW 
and for stability, ; 
2wW 
wae o => X tang.” 4 BDGX W,and B=H tang, Z spe’ + 


VW 
The figures in the columns of Table No. 1 are calculated from this 


last formula, and are H tang. 2 BDG J , a0 if divided by 


the square root of the weight of a cubic foot of the wall, they will 
give the thickness of the wall. Table No. 2 gives double the 
moments of the pressure of the weight of different materials to form 


theembankment, calculated fromthe formula + X tang. 4 BDGX W 


and which, if made equal to either of the moments of the weight 
of different forms of retaining walls given, the dimensions of that 
form of retaining wall required can be readily ascertained. 

Having now given the usual formula and tables for easy calcu- 
lation deduced from them, for calculating the dimensions of a 
retaining wall with an embankment level with its top, I now pass 
on to the consideration of what is more especially the subject of 
this letter- a convenient and ready method of accurately calculat- 
ing the pressure of a surcharged embankment. I am not aware if 
the method of calculation and form I here give are new, but 
the tables for general use have, I think, the merit of simplicity. 
When the embankment slopes away upwards above the top of the 
wall, the calculation of its pressure is a little more complex, and I 
have never met with any method rendered simple, or that could 
be easily used in practice. Moseley, Hann, and Rankine, in their 
works, give equations very abstruse, and apparently of no practical 
application; Hann also takes into account the pressure of the slope 
of the embankment resting on the top of the wall, a refinement of 
the calculation I beg to suggest as practically altogether unneces- 
sary, and which by complicating the original equation, renders 
mistakes more likely to occur. 
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If AC be the natural slope of the embankment rising upwards 


above the top of the wall ABGH, BE a line parallel to it from 
the foot of the wall, BC bisecting the <A BE; then ABC is the 
portion of the embankment to be retained by the wall. Now 
when A B is vertical, the length of the slope to be retained, AC, 
will be equal to the height of the wall. If <EBF= the angle of 
the slope of the embankment = ¢, then 


4ABO=z ACB= 
and if H = height of the wall, then 


90° — 





sin. (90° + ¢) ge 
= — Jo” —_ ar. = 2 = e, 
BO=H =—9) HG; AL HY = 


and the weight of 
—_ WH wai» 
BAO= oy, ©, 


W being the weight of a cubic foot of the embankment. 
Pressure of the weight of 


gets: 
Bac= "3 f= X tang. 


Moment of pressure of weight of BA C = 


WH? ~ *& 90°—9 H WH? 
ae 6 & OS _e 
2 Wa X tang. 3 x3= 6 


Double this moment for stability 


90° — 


9 


ae 90°— 





_ WE @ 90° — @ 
= O/; —F x tang. ee 
Table No. 3 gives the valve of 
/ "yi OP eae 
(0 1—= x tang. wT )=* 


for every degree of inclination of the slope of the embankment 
3 
from 15 deg. to 40 deg., so that by multiplying WH by this value, 


double the moment of the pressure of the embankment will be 
given, and Table No. 5 gives double the moments of different kinds 
of material accordingly. 

WHB?’, 


In the case of a vertical wall, the moment of its wsight = 
W being the weight of a cubic foot of the wall. Then for equili- 


brium, 
V/cw 





WEP _¢WH® wap= 5773 ~— 
2 6 v¥ Ww 
and for stability, 
7 HR cw 
WHE _¢WH wap sion VO 
2 3 VW 


Table No. 4 is calculated from the formula °81649 H 7c W, so 
that the figures in that table divided by the square root of the 
weight of a cubic foot of the wall, will give the thickness of the 
wall required for stability. Table No. 5 gives double the moments 
of the pressure of the weight of different materials to form a 
surcharged embankment, with a retaining wall up to 30ft. in 
height, and which, if made equal to either of the moments of the 
weight of different forms of retaining walls given afterwards, the 
dimensions required for that form of wall can be at once found. 
The moment of a wall of this section is == (w + 8)*- = 
where B is the vertical portion of the wall, and § is 
the slope. If 8 = }, or 3" to the foot, its moment 


WH H\? & 
“> ((8+ 4) i) 


The moment of a battering wall of equal thickness 
= WES (B + S H), where B = thickness of 
wall, and S H = the batter of the slope on the face. 
| If S = , its moment = —F (B+ a) and if 


| EF, the perpendicular from its centre of gravity, 
falls on its inside corner, its moment = W H B*, and 
the wall then will have the greatest amount of 
resisting power with security, and also with a 
minimum amount of material in it. In that case, if m = moment 
of earth, W = weight of a cubic foot of the wall; for stability, 
S=q/ 2™ | SH being =B. 
~v ere g 
To exemplify this, let H=20,5 = }, W = sand of 1201b. to 
the cubic foot in a surcharged embankment, W = brick of 120]b. 
to the cubic foot in the wall. Then by Table No. 5, the double 
a of that kind of sand = 160,000. Then for the first section 
of wall, 
120 x 20 20,2 20? 
a ((B + 7) = 3) = 160,000, and B =6°9. 
In this case, weight of wall 
* / 5 X 20 
= (20 x 69) + (>) )120 = 22560, 
For second section of wall, 
x 20 x 120 20 
Bx AI (s +7 } = 160,000, and B = 9°31, 


and weight of wall = 9°31 X 20 X 120 = 22344. For second 
section of wall, and a perpendicular from its centre of gravity to 
fall on its inside corner, 120 x 20 X B? = 160,000, and B = 8°16, 
weight of wall = 8°16 x 120 x 20 = 19593 only, showing a con- 
siderable saving of material with this wall. At the same time, 
though this wall has the greatest amount of resisting power with 
the smallest amount of material in it, yet perhaps it may be a 
question if it would not be advisable to make the wall thicker 
from the base upwards to one-third of its height, which is the 
centre of pressure, J. 8. Tate, C.E. 


TABLE III.—For Surcharged Embankments. 



































& Vor 

<6 | ¥ + a 1 -J~ 
. 2|* \ a | | lea | U Jegq |B be 

ry s S 2/3 | fe} | 

WM — = 4 

2 o 3s Jag | > |ss 

S _ Ey ap is = do s 
“ 8 t 5 

N & 3) B 
c 

4 tol=14°12| 37°54’ “T7847 0°96944 0°75469 
15 0 37 30 *76732 0°96592 0°74118 
16 0 37 0 “75355 0°96126 0°72436 
17 0 36 30 *73996 0°95630 0°70762 
18 0 386 0 “72654 0°95105 0°69098 
8 tol =18 25 35 474 *72100 0°94878 0°68407 
19 0 35 30 71829 0°94551 0°67443 
20 0 35 0 “70020 0°93969 0°65798 
21 0 34 30 “68728 0°93358 0°64163 
22 0 34 0 67450 0°92718 0°62539 
23 0 33 30 “66188 0°92050 0°60926 
240 33 «0 “64940 0°91354 0°59326 
25 0 32 30 °63707 0°90630 0°57738 
26 0 82 0 62486 0°89879 0°56162 
2 tol = 26 35 | 31 42) “61781 089428 0°55250 
27 0 31 30 “61280 0°89100 0°54601 
28 0 31 0 *60086 0°88294 0°53052 
29 0 30 30 “58904 0°87461 0°51519 
| 1 tol = 29 44 30 8 58045 7 0°86834 0°50403 
30 0 30 «0 57735 3 0°86602 0°50000 
31 0 | 29 30 56577 , 0°85716 0°48496 
32 0 29 0 55430 1°7492 0°84804 0°47008 
33 «0 28 30 “64295 1°7576 0°83867 0°45536 
14 to 1 = 33 42 28 9 53507 1°7634 083195 0°44515 
34 0 28 0 “63170 1°7659 0°82903 0°44080 
25 0 27 30 “562056 1°7740 081915 0°42642 

36 «(0 27 «+0 "60952 1°7820 0°80901 0°41221 
37 (0 26 30 “49858 1°7899 0°79863 0°39818 
88 0} 26 0 “48773 1°7976 | 0°78801 038433 

lk tol = 38 40 | 25 40 “48055 1°8026 | 0°78079 0°37521 
89 0) 26 30 “47697 180517 | O°77714 0°37067 

4 0/); 2% 0 “46630 1°81261 | 0°76604 0°35721 























June 25, 1869. 


THE ENGINEER. 











Tabriz I. 
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Tapie IV. 


Thickness of Vertical Retaining Walls to sustain the Pressure of a Surcharged Embankment of Earth, 























































































































































Thickness of Vertical Retaining Walls to sustain the Pressure of Earth, Sand, &c., level with its top. - ws . , . . 
The Moment of the Wall is equal to twice that of the Earth, dc., to ensure permanent stability. sue The Moment of the Wall is equat to twice that of the Earth, dc., to ensure permanent 
j | 
_, | Do., dense rs} s 4 Do., & 
| Sand. Shingle. Dry earth. Do., mg and Clay. Clay. = & Dry = Do., = dense = 
Height Z= 380. = 40". | Z = 43°. eres ia compact. | 4 = 16°.| 2 = 45°. Sand. = Shingle. | earth © — & and = Clay. Clay. 
of wall | sae | ee et et ae 
94 1b. 1201b. | 119Ib. 106 Ib, 94 1b. 106Ib. | 125Ib. | 125%». } » a r. f= of. 2 =55°.. 
6 + 27-42 30°98 | 2492 23°52 20°65 16°39 a | 941b. | 1201b. | 119Ib. 106 Ib. 941», 125 1b 125 Ib. 125 Ib. 
y | a 36°15 29°07 27°44 | 24°09 i912 | 215 | | 
8 | 3656 41°31 | 33°23 81°36 | 27°53 218 | 203 | } 6 33°58 | 37°94 30°14 
9 | 413 46°47 37°38 35°28 | 30°98 24°58 2590 =| 7 3918 | 35°17 
10 45°70 51°64 j 41°53 | 39°20 | 34°42 27-31 | 28°78 S 44°75 40°19 
11 50°27 56°80 | 45°69 30°04 | 31°66 9 50°37 45°21 
2 | 54°84 6197 | 4984 | 32°78 3454 | | 10 55°97 50°24 
13 | 59°42 67°13 | 53°99 35°51 | 38742 | | ll 61°57 55°26 
14 63°99 72°29 58°15 | 38°24 4029 | 12 67°17 5°86 60°29 
15 | 68°56 77°46 | 62°30 | 40°97 43°17 | 13 72°76 82°21 65°31 
16 73°13 82°62 | 66°45 | | 43°70 | 46°05 4 78°36 88°54 70°33 2°49 
17 77°70 87°79 | 7061 | 4643 | 48°93 | 15 83°96 94°86 75°36 iY 
18 82°27 92°95 | 74°76 | 49°16 51°81 | 16 89°56 wil | 80°38 42 7 ; 
19 86°34 9811 | 7891 | 51°89 | 54°69 i | 17 95°16 10751 85°41 75°89 62°4 65°09 132-08 £308 
20 | 91-41 103°28 | 83°07 54°63 | 57°56 | 18 100°75 113°84 90°43 80°35 66°1: 69°87 139°85 88°92 
21 95°98 10844 | «(87°22 | | 57°36 60°44 19 106°35 120°16 95°46 84°81 69°8 ) 14762 93°36 
22 | 100°55 113°61 | 91°38 | | 60°09 | 63°32 20 111-95 12649 | 100°48 89°28 73°47 mI 1 } 08°80 
23 | 105°12 118°77 | 95°53 62°82 | = 66°19 21 17°55 92°81 105°50 93°74 77°14 81°52 163°16 103°74 
24 | #109°69 123°94 | 99°68 65°56 69°07 22 128°14 180714 110°53 98°21 80°82 85°40 17 10868 
25 | 114-26 129°10 103°84 i. oo 3 71°95 23 128-74 145°46 2: 115°55 102°67 84-4 2 l 62 
26 «| 11883 134-26 107°99 | 72-02 74°83 24 134-34 151-78 27 120°58 107°1 BS" it 186°47 118°56 
27 123°40 139°43 11214 | 73°75 771 | } 25 139°94 158°11 133°08 125°60 111°60 91°84 97 lv4-24 123°50 
2 | 12797 | 14459 | 11630 | | 76°48 80°58 | 26 146°54 164°44 128°41 130°63 116°07 95°52 100°93 2" 128°4 
29 182°54 149°76 120°45 79°21 } 83°46 j 27 br) i) 170°76 13°73 135°65 120°5 99°19 104°81 209°78 13339 
30 13711 | 15492 124°60 8104 | 86°34 | 28 166°73 77°09 149°05 140°68 124-99 iy2°s 108-70 217 138 
— —$$—$________ = 29 162°33 183°41 154°38 145°70 129°4¢ 1u6 54 112°58 225°32 143°27 
30 167°93 189°74 159°70 150°73 133°92 llo’zl 116°46 2 ) 48°21 
TaBLe II. —_— 
Double Moments of the Pressure of the Weight of Embankments of Earth, Sand, dc., level with the 4 sas tame Ve = 
top of Wall. Double Moments of the Pressure of the Weight of Surcharged Embankments of Earth, Sand, &c. 
| pry  _Do., moist Do., dense , Dry Do., moist Do., dense 
Sand. Shingle. | oan 0 | an Clay. | Water. Sand. Shingle earth ak and Clay. 
; earth. | natural. | compact. | | | natural compact 
en | — | —__ — | ] — —— 
wo = 10°4 H?] 13-3 H3| §-62522 H®) 7-6829 H? |5-92304 H® 3-73024 H3/4-14222 | 23°66012 H* 7-14887 H¥)99°83 B® om =156H*| 20H | 141 53 H3 9°96405 H¥\'6-748066 H? 7°53526 H? 3H? 12°20375 H? 
' ! i , ' 
} a” } Se Sa Se a Se 
6 2880 | 1863 | 1280 895 5110 6 3384 | 4320 | 3061 0 2152 1458 1627 6520 2 
7 } 2958 | 2032 1421 8115 7 5373 | 60 1860 ? 231 2 ! 41 
8 4416 | 3033 2121 12114 ~ 8021 ado | 7255 6462 2 : . L454 6248 
6287 | | 4318 17248 9 11421 10330 201 7204 491 193 22004 
10 8625 768: 5924 23660 10 15666 14169 2621 v4 674 7555 wl 12204 
il 11480 26 7885 31492 ll 2u852 18860 L679 13262 Sus2 129 $017 16243 
12 14904 13276 10236 40885 12 27072 24485 17218 lit lyuzl 2 83 
13 16879 | 13016 } 51981 13 19 31130 21891 14s lt 6631 312 
14 21081 | 16255 14 2989 8881 27541 18 20677 282 $487 
15 25929 | 15 52875 47822 628 2 25432 1su9 $11 
16 | 31468 | 16 64170 8038 4081 2 864 23631 , 
17 87745 | 17 76970 6614 i 21 145201 
18 50302 44805 | 18 91368 82636 5 b 176029 
19 59160 52696 | | 19 107457 6 ‘ . i 
20 69002 61461 | | 189281 7 20 125338 7 Gu2s 
21 71149 | | 219116 16 21 145080 92277 ‘ 
22 s1805 | | 251933 | 761 22 166818 LOGuv7 
23 93475 | j 23 b21zs2 : 
24 | 2 9885 24 13774: M52 josie 
25 | 92561 | 64722 } 25 l 88 10 l 
26 151597 | 104119 | 72804 | 126650 | 366166 | 26 | 175128 118 i 
27 169770 | 116601 81531 } 140711 | 410062 | 27 | 1sh 122 l i 
28 189341 | 130042 90930 |} 1869382 | 457333 | 28 | 459040 : j 18731 14 16541 ; 
29 254729 210360 144479 | 101025 174354 | 508104 2 | 487780 su7s2 ; 40 I j 
30 282000 360000 232851 159946 100716 111840 193019 562499 30 | 540000 340781 26902 182 2 1 

















THE STEAM PIPES OF LOCOMOTIVES, 


Srr,—In an able article on the steam pipes of locomotives, which 
appeared in the last issue of Taz ENGINEER, my name figures very 
prominently. I am severely but not ungenerously criticised, and 
after perusal of this article I feel it my duty at once to express my 
regret for my hasty remarks relative to the ability of the, to me, 
imaginary designer of the engines with the steam pipe in question. 
I now see plainly they were designed by no incompetent person, 
and my disparaging remarks I frankly avow were totally mis- 
applied. 

There are one or two points in this article I should like to notice. 
My critic observes : ‘‘ One of the first points that will strike the 
thoughtful reader of the entire correspondence is the singular and 
abnormal diameter of these steam pipes, which is expressed in 
inches and decimals of an inch.” My critic draws, I have little 
doubt, the correct inference from this peculiarity, but the abnormal 
decimals had not escaped my observation, although I made no 
mention thereof in my letter. Ir d thus: “ Student” may 
have accurately measured the pipe, and found its diameter 2°3 in., 
this is not conclusive evidence that its designer intended to give 
it that dimension. It isa well known fact that the foot rules 
used by artisans, &c., are often inaccurate to the extent of a six- 
teenth or even more. Indeed, one firm of locomotive constructors, 
to obviate this source of error, manufacture their own rules. 

It does not follow because some foot rules are incorrectly divided 
that this steam pipe is inaccurately made, but it is probable that 
if one species of manufactured article where exactitude was of 
great moment be inaccurate, another species of manufactured 
article may have the same defect. 

I have never seen working drawings of English locomotives with 
decimal dimensions, but were it not for too great a trespass on 
your space I could give you some extraordinary though not decimal 
dimensions sent to Messrs. Fairbairn from America, which pecu- 
liar dimensions cannot possibly be traced home to any designer. 
They result from inexperienced though accurate measurement. 

Again, in the article I refer to the writer doubts the soundness 
of my attainments ‘‘ more than ever,” when I speak of increased 
coal bills. Now, supposing the first statement in my previous 
letter as to the diameter of the steam pipe to be correct, my second 
statement about increased consumption of coal follows as night the 
day. If my first statement be wrong, then my second statement 
is also wrong, but it is not ‘‘ more than ever” evidenee. If it be 
evidence at all it is not additional evidence against me, itis simply 
anatural consequence of my formerstatement. Therefore I think 
the writer of this otherwise excellent article errs when he uses in 
this instance the words ‘‘ more than ever,” 

In the same article I also find the following statement— 
“ Whether Mr. Poole is or isnot an engineer we have no means 
of knowing.” I am sorry to have to trouble your readers with 
ser aga history, but I promise to cutitas short as possible, To 

gin with, I studied three years at an gr mca | college, where 
I took my degree, I passed two years in the workshops of eminent 
engineers, and one year in the drawing office. I went over to Paris 
in 1867, and at the Exhibition there, with assistants whom I em- 
ployed at my own expense, collected ali the information relative 
to the art of an engineer obtainable by these means. At the close 
of the Exhibition I became a student at the Ecole des Ponts et 
Chaussées, and there followed for one year a course of lectures, 
which lectures it is not unsafe to assert are the best of the kind 
that can be obtained in, or of necessity out of, Europe. The sub- 

jects treated which I attended were—(1), Bridges ; (2), railways ; 

3), roads ; (4), harbours and sea defences ; (5), collection and distri- 

bution of water ; (6), agriculture ; and, lastly, political economy. 
Each subject was treated by a professor who had made that par- 
ticular subject his speciality. My practical experience has been 
chiefly obtained in the workshops and as assistant engineer on a 
line of railway in Wales. 

I think, Sir, it will now be granted that by various means I 
have endeavoured, with a certain amount of assiduity and determi- 
nation, to obtain a knowledge of engineering subjects, and, perhaps, 














as there are engineers and engineers I may be granted a place 
among them far below the majority equal to some. 
June 15, 1869, C. M. Poote, A.K.C. 
[We have unintentionally treated Mr. Poole as badly as we 
thought he had treated the reputation of the designer of the 2°3 
inch steam pipe. For this we owe him an apology, which we hasten 
to offer, and beg him to accept.—ED. 


CAPTURING WHALES BY ELECTRICITY. 


Str,—I have noticed an article in your paper on the new method 
of capturing whales by electricity, in which you speak of the ex- 
plosive bomb method being a failure from actual trials. Now, 
there is no doubt whatever that the explosive bomb and harpoon | 
generally used is a failure, and that practical whalers have long 
had their attention engaged to discover some new method by which 
the well-known dangers of whaling would be diminished and the 
chances of capture of the fish made morecertain, This I donot 
think will be accomplished by the new method proposed by Mr. H. 
J. Rogers. The arrangements are of too complex a character, and 
such as no ordinary whaleman would take the trouble to learn, 
to be of any service; the simpler and less scientific the apparatus 
employed is the better. As I have had much practical experience 
in whaling and in the superintendence of a large number of nien, 
I think the following particulars may not be without value to those 
who are interested in the subject. Some years ago the firm with 
which I am connected became the patentees of an American in- 
vention consisting of a rocket gun which has been chiefly employed 
on our own ships, and which has proved remarkably successful. 
The rocket harpoon with line attached is fired from a long tubular 
gun poised on the shoulder of an officer in an ordinary whale boat. 
The whale is killed instantaneously; the rocket, by means of a 
ten-second fuse, firing a shell, which explodes on penetration. The 
charge of powder in shell and rocket is 31b., and this, owing to 
the peculiar construction of the gun, occasions little or no recoil 
to the party firing it, though poisedon his shoulder. In this way the 
dangers and great uncertainty attending the old method by harpoon 
and lance are entirely obviated. The shell explodes inside the fish, 
but it does not destroy the flesh, as in the case of the bombs you | 
mention, and the harpoon being firmly imbedded in the whale, the 
barbs retain a strong and sure hold. This is owing, no doubt, to 
the construction of the harpoon. The shell is sharp pointed, and 
is the first part to penetrate the whale; next comes the rocket, 
which has the propelling force, and attached to it is the harpoon, 
with barbs so situated as not to be affected by the fire and ex- 

losion of rocket and shell ; at the end of the harpoon is the line. 
By the use of this weapon we have captured many of the sulphur- 
bottom whales—a species of whales of large size, and averaging a | 
yield of about eighty barrels of oil, and which, from its flatness, and 
other peculiarities, has never been attempted to be captured by 
the Scotch and American whalemen. Unless killed instanta- 
neously their captureis impossible. The success of this weapon | 
has been acknowledged by several of the Dundee companies, and 
the following results will afford conclusive evidence of its 
thoroughly practical character. During the summer of 1866 we | 
sent out to the coast of Iceland two small steamers, and in the | 
course of about two months forty-six whales werecaptured. Again, 
in 1867, by the same vessels during a like period, forty whales | 
were taken. Now these whales are admittedly the most difficult 
to capture, and from the fact that they sink to the bottom when 
killed, and have to be raised from a depth of seventy fathoms or 
so by nothing stronger than a 3in. rope attached to the barbed 
harpoon imbedded in the flesh of the whale, it will be evident 
that the laceration of flesh occasioned by the use of the bombs you 
speak of does not take place with our weapon, nor does the explo- | 
sion of the shell at all affect the hold of the barbed harpoon on 
the fish. Barbs may break or the rope snap occasionally—indeed, | 
this cannot be avoided in this class of whaling—but the drawing 
out of the harpoon owing to the laceration of the flesh has never 
been known to occur. As to danger, we have never had a boat 
damaged or a man injured during our connection with the whaling, | 


| our attention to this class of whaling. 


| of the whale rendered certain. 


| at present. 
siderably lower on this system than in the preseat Mont Cenis 


which is more than any other company can say. If applied to the 
ordinary class of whaling the rocket gun would prove even more 
successful, and as the ordinary whales tloat when killed the strain 
on the barbs and ropes would never be great. The sulphur-bottom 
whales are to be found in vast numbers, owing to their never 
having been interfered with'by whalemen, from their supposed im- 
possibility of capture, and hence our reason for having confined 
This gun carries a distance 
of 90ft.—one shot produces instantaneous death, and the capture 
Should any of your readers wish 
further information I would be glad to furnish diagr 
detailed explanation of the patent. ROBERT ANDERSON. 
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MOUNTAIN RAILWAY LOCOMOTIVES, 

S1k,- Iam glad to observe that you think the system of engine 
illustrated in your journal of the 4th inst. deserves further con- 
sideration, aud I would be obliged by your allowing me to notice 
briefly a few of the objections that may be stated to it. 

A superticial examination of the engine might lead to the con- 
clusion that as compared with horizontal wheel engines there 
would be a considerable increase of friction, whereas the fact is 
exactly the reverse. In such an engine it is true that there is a 
certain amount of grinding between central rail and tire, depend- 
ing upon the depth of rail and diameter of wheels, but, on the 
other hand, there is the absence 1 axle friction due to the 
pressure upon the mid-rail of, say, five tons and upwards per wheel. 
Now, although the crank of the engine acts with a favourable 
leverage in resistance at the of axles as 
compared with resistance at the tire, the frictional effect is 
reduced in the former case by lubrication in the axle-box, yet the 


of a 


overcoining suriace 
and 
space passed over by the circumference of axle at each revolution 
is so great a8 compared with the amount of slip at the tire that 
the balance of advantage as regards absorption of power by fric- 
tion remains decidedly with the vertical wheels. 

It might be supposed also that in consequence of the movement 





of the engine frame on the springs the motion due to the action of 
the inner and outer wheels will frequently fail to correspond, thus 
leading to increased loss of power. This may be quite true as 





regards the model to which you have referred, but that model was 
intended to illustrate merely the principle, and not 
struction. it was always intended that in an a 
axle boxes of the ceutral rail wheels should be placed in horn 
ls, the whole of the 


plates like those of the ordinary bearing wheels, 


cdetalis of con- 


tual engine the 


| axle boxes at each side being connected by pins with a horizontal 


bar, of which pins those for the inner boxes might be provided 
with a screw adjustment, and thus the ceutral rail axles would 
maintain an invariable vertical distance from the bearing axles what- 
ever amount of motion might be communicated to the engine frame, 

As with the view of obtaining great tractive power with a 
minimum weight, the driving wheels of mountain locomotives are 
small—say from 3ft. to 4ft, only—it will not be necessary on this 
plan to raise the boiler a centre of gravity of engine higher than 
In fact, with 3ft. wheels the boiler could be kept con- 


engines with still smaller wheels. 

The chief point which it seems to me requires consideration is 
the amount of wear and tear that may go ou between wheel and 
rail, but inasmuch as various plans of ’ 
tires and rails for increasing adlesion on st 
patented by different engineers, on the side 
cisely the same grinding would go on as we are now cousidering, it 
may be inferred that by many It serious 
objection, and its effects or amount can certainly not be predicted 
or pronounced upon without actual trial. 

The advantages of this system, which retur: 
tested and established locomotive type of con 
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ruction, and where 





| there are no cowplicated parts in motion during the working of 


the engine in reducing the various items of working expenditure, 
are so obvious that I need not enlarge upon them. 
Worcester, June 16th, 1869, A. ALEXANDER, 


(For continuation of Letters sce page 449.) 
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the primary rent started which ended in the destruction of the perfectly free, passed through a box, which, on examina- 
iler. tion, I found to be packed. These ng boxes ler the action 
The thinning of the plates from external corrosion, how- | of the valves very uncertain, and, if screwed downtightly, may 
ever, was not the sole cause of the explosion. The boiler | vent their lifting altogether, when the valves are of so 
had never been a good one to begin with, having been made | small a diameter as in the present instance. What the load upon 
of very inferior iron. ‘The plates had no brand throughout, | the safety valve was it is not now to determine, since 
and were not, properly speaking, boiler plates at all, being | the lever has been blown away the boiler tenter killed. 
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THE BINGLEY EXPLOSION. 


Tur following copy of Mr. Lavington E. Fietcher’s 
report to the coroner on the steam boiler explosion that 
occurred at Bingley on Wednesday, June 9th, 1869, by which 





fifteen persons were killed and between twenty and thirty 
others injured, has been forwarded to usfor publication by Mr. 
Tonge, secretary to the company of which ad i 
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similar purposes. 





engineer in chief. We com- 





mendit tothecarefulattention 
of our readers; it will be 
found well worth perusal by 
makers and users of steam 
boilers alike. 

The Steam Users’ Association, 

41, Corporation-street, 
Manchester, June 17th, 1869. 

Sir, — Having, in accordance 
with the request contained in 
your letter of the 11th inst., exa- 
mined the fragments of the boiler 
that exploded on the 9th of June 
on the premises of Messrs. Tow: 
and Son, Bingley, with such dis- 
astrous results; and having, in 
addition, had the opportunity oi! 
hearing the evidence adduced at 
the inquiry conducted by you on 
the 15th inst. relative thereto, | 
beg now to report you on the 
cause of the explosion. 

On examining the ruins of the 
boiler I found that it had been of 
the Lancashire type, having tw« 
furnace tubes running through it 
from end to end, inside which the 
fires were placed. This is the 
ordinary type of boiler in use for 
mill purposes in Lancashire an«d 
Yorkshire, as well as in many 
other parts of the country, and 
when well made, well equipped, 
and well attended, is a thoroughly 
safe and reliable boiler. The typ» 
of boiler, therefore, adopted in 
this instance had nothing what- 
ever to do with the explosion. 
The general dimensions of the 
boiler may be given approxima- 
tely and with sufficient accuracy 
for the present purpose, as fol- 
lows :—Length, 16ft., diameter in 
the shell 6ft. 6in., and in the 
furnace tubes 2ft. 6in.; thickness 
of plates originally, as nearly as 
may be from # to % of an inch 
throughout, with the exception 
of the flat ends, which were an }in. 

The boiler failedin the external 
shell, evidently giving way in the 
first instance at the bottom, after 
which it opened out, setting free 
the front end plate with two or 
three other minor portions, and 
thus becoming divided into about 
five separate fragments. This 
primary rent ran threugh the line 
of rivet holes, and nearly in a 
straight line for more than half 
the length of the boiler, beginning 
at the back end, and its position 
accounts for the boiler having been 
lifted from its seat and thrown 
forward, in the same way asa gun 
when discharged recoils from its 
muzzle, and a rocket flies in the 
opposite direction to the steam 
of fire issuing from it. 

In turning to the cause of the 
explosion, I may say at once that 
there was nothing whatever mys- 
terious about it, and tbat the 
whole subject may be made clear 
to every one. Inorderto do this 
it may be well to touch on a few 
of the points connected with the 
history of the boiler. 

It appears that the boiler was 
about twelve years old, and that 
it was not laid down originally 
at the premises at which it 
exploded. It had worked on in 
the first instance for some eight or 
nine years elsewhere, when it was 
purchased by a boiler-maker and 
re-sold to its last owner. When 
the boiler was taken out at the 
end of its first term of service, it 
was found to be wasted at the 
bottom by external corrosion, 
which was no doubt owing to the 
fact that it had been set on a 
midfeather wall, which is a very 
objectionable mode of setting. 
Repairs, therefore, were neces- 
sary, and two new plates were 
riveted to the bottom of the 
boiler. Unfortunately, however, 
the repairs were not carried far 
enough, and the whole of the 
wasted portion was not cutaway, 
and the new plates, which were 
from jin. to yin. in thickness, 
were riveted on to the old ones 
which were wasted away to }in., 
and thus had lost nearly their 
original strength. It is very diffi- 
cult to make good work in this 
way. The seams of rivets are apt 
to leak, while the new work is 
very likely to strain the old and 
start hidden cracks, which are 











be used for making water tanks, or for other | But it was stated in evidence that the hand on the Bourdon 
To be clear on this point I have had a number | pressure gauge pointed to nearly 50 lb. when the steam 
| of pieces cut from the boiler, sheared into strips, and broken, for was blowing off strongly, with a single weight of 15 lb. upon 


veight of nearly equal size was seen 


Si ie i TET IS POOL LIE TOLLE NE upon it on the morning of 


the explosion, it would a 
that the load on the cy 
have been from 801b. to 1001b. 
on the square inch, independently 
= the effect of the stuffing 

x. 

Other points in the history of 
the boiler might be mentioned, 
but the foregoing are those which 
most materially contributed to 
the explosion. From what has 
been said, it will be seen that the 
history of ‘the boiler throughout 
was a most unfortunate one. The 
plates with which the boiler was 
made were bad to begin with. 
The repairs were inefficiently 
completed, and the boiler allowed 
to be severely weakened by exter- 
nal corrosion, added to which it 
was equipped with an inefficient 
and dangerous safety valve, so 
that the explosion is attributed 
to the combined influence of bad 
material, extensive weakening of 
the plates from external corro- 
sion, and excessive pressure of 


steam, 

The fact is not lost sight of that 
it was clearly given in evidence 
that the engine tenter was known 
to the alarm whistle by tying 
round it a piece of rag. This act 
was certainly out of order, but 
probably done in ignorance, while 
gagging the alarm whistle did 
not blow up the boiler. If it had, 
the equipments must, indeed, 
have been dangerous for such an 
explosion as the one under con- 

ideration to have been caused 
simply by a paltry piece of rag. 
There can be little doubt that the 
boiler tenter was not one of the 
most competent or careful of men; 
but some more practical lesson 
should be drawn from such a 
fatal catastrophe as the one under 
consideration than to throw the 
onus of fifteen deaths upon an 
ignorant stoker already killed by 

explosion. 

Without wishing to cast any 
reflections on individuals for a 
catastrophe now irremediable, 
this opportunity may be taken of 
serge | out the great mischief 
that is dene by the purchase and 




















extremely dangerous. It is ve 
possible thet small cracks may have been started in this way in 
the overlap of the old work in the present instance; but without 
speaking positively on that — there can be no question that 
leakage soon commenced, and that wasting of the plates rapidly set 
in, so that it was only a question of time when the boiler would 
become so weakened as to burst asunder. An examination at the 
line of fracture shows at once the effects of the corrosion. In three 
~~ the plates are reduced for a length of about Gin. or 8in. to 
he thickness of a sheet of paper, while a considerable number of 
don oe ae nearly _ awe; and it was through these 
in p as well as at the line of rivets 
the new work to the old, where tory 4 
length of 2ft. consecutively, to 





found those cut from the 
as if they were rotten, an 


to be very inferior to the other 


samples. 

Added to the foregoing, it appears that the boiler was not well 

i it changed ite owner a change was also made in 
the safety valve. It had originally been fitted with one of 
Hopkinson’s patent, constructed for relieving the pressure either 
on the occurrence of low water or high steam, while the diameter 
of the valve was as much as 5in., which was ample. In place of 
this, however, one was attached only 1}in. in diameter, which had 
not one-fourth the area it should have had, while, in addition, it 
was of an old-fashioned construction, long since discarded on 
account of its danger, The spindle for the valve, instead of being 


loded boiler to break off very short | every year, by which some seven 





use of so-called ‘‘cheap” boilers. 
**Cheap” boilers, so called, are 
a@ national loss. Cheap only in 
name, costly enough in life and 
limb to those who happen to 
work around them, ol to the 
charitable public who, as in the 
present occasion, contribute to the 
support of those who are disabled 
by their explosion. Cheap boilers 
are dishonesties; no man has a 
right to use common plates for 
so important a machine as a steam 
boiler. On the plates of the 
present boiler no brands could be 
found, whereas every plate should 

distinctly branded with the 
maker’s name, that they may be 
held responsible for them, while 
it would be well if some plan 
could be devised for also indica- 
ting the precise quality. It may 
also be pointed out that ever 
boiler should be equipped wit 
two efficient safety valves, while 
it may be added that it is now a 
very general practice, and one 
well worthy of adoption, to have 
one of these valves of dead- 
weight dulous construction, 
wei outside the boiler, and 
the other arranged to blow off 
either for high steam or low 
water, and weighted inside the 
boiler. Had such been the case 
in the present instance it would 
have been extremely difficult for 
the attendant to have tampered 
with them, and to have worked 
the boiler above the right pres- 
sure, however ignorant he might 
have been. In he could not 
have done so without positive 
and skilled malice. 

I trust, Mr. Coroner, you will 
excuse my making these simple 
8 i It is in your power 
in es = important 
inquiry, and in that of the jury 
by whom you are assisted, to ren- 
der @ national service by plain 
—— on thesubject of this ex- 

and clearly calling atten- 
tion to the mischief arising from 
eap and plates, cheap 
equipments, and cheap boiler- 
tenting. Fifty explosions occur 
or eighty lives are sacrificed, and 
it is in the power of coroners and their juries very much toreduce the 
number of these sad catastrophes, if not altogether te put them 
down, simply by the force of searching investigation and plain 
speakin; 


ig. 

As a rule, boilers burst simply because they are bad. Of this, 
the explosion under consideration is an illustration, and to bring 
the whole matter to a conclusion, in word, it may be said this ex- 
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William Barstow, Esq., Deputy-Coroner. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM, Xavier and Borvzau, Rue de la Banque. 

BERLIN. —Messrs, A. ASHER and Co. Onter den Linden, 

VIENNA.—Messrs. GEROLD and Co., 

LEIPSIC.—A.LPHons ee eo 

ST. ga at —M. M. Wotrr, ee. y 

MAD .—D. JosE Editor Proprietor of the 
“ Gaceta Industrial,” i 49 y 51. 


PUBLISHER'S NOTICE. 
*,* With this week's number of Toe ENGINEER will be issued. as a 
ent No. XXI. of our Portfolio of Working Drawings. 
number as issued by the Publisher wil! contain the Supple- 
ment, and Subscribers are requested to notify the fact at our office 
should they not receive it. 


There is reason to believe that the weekly sale of Tux 
Enoineer is actually more than double that of the re- 
maining engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 














“,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER, 
MUST KEACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 





inne TO CORRESPONDENTS. 

«” We cannot undertake to return drawings or manuscripts, and 

must therefore request our nts to keep copies. ; 

*,” All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of the 
writer, nct necessarily for publication, but as a proof of good 
faith. No notice whatever will be taken of anonymous communi- 


cations. 

M, J. (Merthyr Tydfil). - See our last number. 

H. K. (Stratford-road).—Send drawings and particulars in confidence, and 
we shall be glad to advise you. 

-_D. B.—You will find ali the information we can give you in Tue 
Exortneer for November 13. 1868, at page 364. 

J.E P —The report is official, and therefore we cannot alter it. 
however, at liberty te contradict the statement in our columns. 
D. W. F.—According to the best investiyations, elastic Auids, such as air, 
expand 1 490th of their bulk by the addition of each degree of temperature 

Fahrenheit. 

G. B.— We believe your plan would be impracticable ; you could not possibly 
control a length of seven or eight miles of floating tube in a current such 
as that which runs in the Channel. 

R. J. H.—The whole rope, 500 yards, passes through the hand. This will be 
sufficiently obvious if you bear in mind that at starting, one end of the rope 
is in your hand, but that half way down you have reached the other end. 

J. 8. (Stanley-terrace). - The invention is not novel; something very similar 
was exhibited in Dublin in 1853. No reliance whatever can be placed on 
automatic signals. The Board of Trade would not sanction them, and no 
railway company would touch them. 

A.B. C. The highest temperature to which boiling water can be got is 
212 deg. under atmospheric pressure. In an enclosed vessel sufficiently 
strong _ may heat it to 1000deg or 2000deg. if you think proper to run 
the risk. 

Constant Susscriser —You can take away everything set free when the 
nuts of the holding-down bolts are taken off, but you must not remove the 
holding-down bolts. Thatis the general rule respecting trade fixtures, 
which you can apply for yourself. > 

M. R. ( 's).—You can gain every information respecting patented 
articles at the town clerk's office in your town. All the Patent-ofice 
periodicals are filed there. Royalty is only paid on protected machines. 
There is no published list of hi 


You are, 





with the royalties payable on them. 





SPELTER VAPOUR, 
(To the Editor of The Engineer.) 
Srm,—Can any correspondent inform me if there is any method adopted for 
utilising the vapours arising from spelter when in a molten state or when sub- 
to heat in combination with other metals? If they will favour me with 
a reply through the medium of your paper I shal) feel very much obliged. 
June 22nd, 1869, W. Faryworrs. 





MEETINGS NEXT WEEK. 

Roya Unitep Service Institution.—Evening meeting, Monday, June 
28th, at half-pasteight p.m.: “‘The Future Position of the Mitrailleur, or 
Machine Gun, in War,” by Major Fosbery, V.C , Bengal Staff Corps. 

Lonpow AssociaTIon oF Foremen Encinegas.—The thirty-fourth half- 
yearly meeting of members is appointed for Saturday the 3rd of July next. On 
this occasion the auditors’ report will be presented and a new committee 
elected. The chair is to be taken at 8 p.m., by Mr. J. Newton, president. 





THE F-NGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
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THE BINGLEY EXPLOSION. 

Tue jury have returned the following verdict in the 
Bingley boiler explosion case :—“ We find that the deceased 
engine tenter (Hodgkinson) was guilty of manslaughter, 
and that the greatest _— blame attaches to Messrs, 
Town, the occupiers of the mill, in which a manifestly in- 
competent engine tenter was employed, and in which no 
suitable supervision appeared to om been exercised. We 
are of opinion, after scientific examination, that the boiler 
has been made of inferior iron, and that latterly it has been 
worked in a very deplorable condition. We cannot too 
strongly recommend that all steam boilers should be placed 
under Government inspection.” We have no reason to be 
dissatisfied with this verdict, save in one important parti- 
cular. Instead of stating that Hodgkinson alone was 
guilty of manslaughter, the jury should have mentioned a 

ew other names, possibly omitting that of the engine tenter 
altogether. Having admirablescientificevidence before them, 
the jury for once returned an almost rational verdict; could 
they have divested themselves of certain old prejudices, and 
then spoken their minds freely, the verdict would no doubt 
have been slightly modified. As a rule juries always say 
that boilers explode accidentally, and the fact that the 
Bingley jury proved by their verdict that th 
had advan far enough to think that at least this 
osion was so far from being accidental, that 
a verdict of —— against somebody was 
evidence of increasing knowledge which we 
. It is true that returning a verdict of 
ter against a dead man could not do much harm 
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to anybody; and it is possible that had Hodgkinson 
remained alive, the vague fear of manifesting too much 
ity, or “something of the kind,” might have deterred 
the jury from saying anything at all about manslaughter. 
However, the verdict has been pronounced, and for that 
fact we are thankful; and we are especially thankful for the 
words condemning Messrs, Town, and only regret that a 
jury manifesting no ordinary amount of intelligence —for 
a jury ~did not include the makers of the boiler and its 
repairers—especially its repairers—in the condemnation. 
Other juries called in in similar cases will do well to keep 
this verdict before their minds, The circumstances of 
the Bingley explosion deserve careful consideration, not 
only by employers of steam power, but, let us add, 
by their neighbours. It is nearly certain that no boiler 
has ever yet exploded by accident—that is to say, owing to 
causes which could neither be foreseen nor prevented; and 
— statement is particularly applicable to the Bingley 
iler, 

There is no longer anything mysterious about the 
cause of au explosion; or even about its effects. Theories 
of boiler explosions are not wanted in the present 
year of grace to satisfy inquiring minds; and the svouer 
coroners’ juries learn that bvilers invariably explode 
owing to the operation of natural, tangible, causes, which 
operation can easily be prevented by ordinary and well- 
known precautions, the better for all parties. Once the 
class from which coroners’ juries are selected become im- 

ressed with this great fact, an enormo1s stride will have 

en made towards the total prevention of explosions. How 
so desirable a result is to be brought about, so sound a 
lesson taught to the public, remains to be settled. The 
provincial press can do much to help on the work, coroners 
can do something more, and the Government might 
possibly complete the task by a little sound legislation of a 
very simple character. The Bingley explosion, because 
of the unusually disastrous results brought about by 
the failure of so small a generator, is just one of 
the cases in which the existence of a mystery was 
likely to be assumed, Yet of all the explosions 
which have come under our notice, this admits of the 
easiest explanation. Mr. Lavington Fletcher, engineer 
to the Manchester Association for the Prevention of Steam 
Boiler Explosions, was called in by the coroner to report 
on the boiler. He has favoured us with a copy of his 
report, which we produce in another place, and photographs 
taken shortly after the event, which we have engraved ou 
the opposite page. Our drawiugs supply an excellent idea 
of the extreme violence of the explosion—a better idea, 
indeed, than whole columns of letterpress. ‘The shattered 
boiler in the foreground, rent as though by gunpowder, 
and the masses of rubbish and débris which alone mark 
the place where a busy factory once stvod, tell their own 
tale, and demonstrate pretty plainly that every boiler with 
its steam up is virtually a powder magazine, virtually a 
great store of power—a force in nature po more to be 
tampered with, or dealt with incautiously or recklessly, 
than the lightning which flashes above us during a 


perhaps as it was possible to repair a boiler. We have 
seen and broken up a plain egg-ended boiler 30ft. long, 
which had, among other serious evidences of wear 
and corrosion, two holes made good with two patches 
laid on pieces of old t, and fixed each by four screws 
and nuts; but this work as it was, was not as bad as that 
described by Mr. Fletcher, for the following reasons. The 
plates of the boiler we refer to were comparatively sound 
up to the 7 — of the patched holes, and the holes 
were themselves of moderate dimensions, But what 
does Mr. Fletcher say of the Bingley boiler? “Two 
new plates,” he writes, “ were rivetted to the bottom 
of the boiler. Unfortunately, however, the repairs were 
not carried far enough, and the whole of the wasted portion 
was not cut away, and the new plates, which were from 
din. to 7;in. in thickness, were rivetted on to the old ones, 
which were wasted away to jin., and thus had lost nearly 
half their original strength. It is very difficult to make 
good work in this way. The seams of rivets arevapt tq 
leak, while the new work is apt to strain the old and start 
hidden cracks, which are extremely danyerous.” Can it be 
disputed for a moment that the wau who thus repairs a 
boiler is morally respousible if it explodes aud kills 
people ? 

But the worst is yet to come. It appears that the 
gentleman who repaired the boiler also took off the original 
and properly made safety-valve, and fitted it with a new one 
which had not one-fourth of the area it should have had, 
avd which, in addition, had a spindle passing through a 
packed stuffing-box !! Whether the poor tenter was com- 
peteut or incompetent had little or nothing to do with 
the explosion. That must have occurred in any case 
at no distant period if there was any faith to be placed 
in precautions taken by the maker, repairers, and users to 
ensure such a result. A competent man might have delayed 
the catastrophe for a time. Nothing but a radical improve- 
ment in the boiler, which Hodgkinson could not effect, 
could have averted it altogether. 

It must not be forgotten that the user of this boiler was 
even more criminal than either the makers, menders, or 
teuters of it. Itrested withhim toascertainits condition and 
quality, and act for the beston that knowledge. We have 
no intention of puffing any boiler society or insurance 
company—and those, we think, who have had most to do 
with the scheme of boiler insurance and inspection will 
most readily join in acquitting us of any such purpose— 
when we assert that had the Bingley boiler been placed by 
Messrs. Town inthe hands of any one of the respectable com- 
panies now in existence, no explosion would have taken 
place. A thorough examination, made by a competent 
man, would have soon shown the boiler in its true light; 
the bottom would have been properly repaired, a suitable 
safety valve would have been put on, and care would have 
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thunderstorm. True as this is, it is quite as true that by | 


the simplest possible precautions steam may be rendered | 


one of the safest, if not the safest, of the forces which 
man has won from nature to act as his slave. No theorising, 
no generalities, no abstruse investigations are needed in 
this matter. The only way to avoid explosions may 
he explained in a very simple proposition: good boilers, 
carefully worked and periodically inspected by competent 
men, never explode, In the strict sense of the term 
nobody ever yet was killed, or ever will be killed, by the 
accidental explosion of a steam boiler; and we have not the 
least hesitation in stating that the only thing a jury are 
called upon to ascertain in the course of an inquest on 
individuals killed, as at Bingley, is the person against 
whom they are to pronounce a verdict of manslaughter. 
The Bingley explosion furnishes us with an apt illustra- 
tion of this truth. A glance at Mr. Fletcher's report will 
suffice to prove that some one was guilty of criminal negli- 
gence in connection with this boiler. e do not care to 
mince matters, or deal very tenderly with the makers, 
menders, or users of the boiler. Taken step by step, we 
find that every condition necessary to ensure an explosion 
was carefully provided. Mr, Fletcher's experiments and 
examination of the plates prove that the iron of which 
they were made was of bad quality, not fit, indeed, to be 
used at all in the construction of steam boilers. There is 
no disguising the fact that the man who puts iron of this 
kind into a steam boiler is guilty either of criminal 
negligence, or of something still worse. It is nothin 
to the ae ope to urge that the boiler was cheap, an 
therefore, the plates could not be good. Thefactonly extends 
the responsibility to a second party—the purchaser— 
without removing it from the first—the maker. No more 
serious defect can exist in a boiler than bad material, be- 
cause neither ordinary nor extraordinary precautions on 
the part of its user can ensure safety. e remember a 
case which occurred not many years since in which a new 
boiler, apparently well made and carefully fired, ex- 
ploded with fatal results simply because a couple of bad 
lates had been worked into it. It may seem harsh to 
old men responsible for the explosion of a boiler eight 
years after it had passed out of their hands ; yet it is im- 
— to consider this boiler explosion at Bingley without 
eeling that the use of bad plates was highly reprehensible, 
and directly contributed to the ultimate failure of the 
boiler. Nor does it seem that the workmanship was better 
than the iron. The seams, for example, of the internal flues 
run parallel from end to end without breaking joint—an 
arrangement never et in good practice. To begin 
with, this boiler was a bad boiler—a very bad boiler, and 
we, in common, we think, with the public at large, hold 
that the man who makes a bad boiler, morally if not legally 
places himself in a position to share the responsibility of 
any failure or catastrophe which may subsequently occur 
to it. 

We find next, that the boiler was badly set. It stood 
on a mid-feather, which all engineers and boiler makers 


been taken to adjust the load on this valve to the inferior 
quality of the plates. The records of the steam boiler 


| assurance companies prove that boilers in their hands may 


be regarded as absolutely safe from explosion. It is to the 
last degree unlikely that Messrs. Town's boiler would have 
proved an exception toa rule, based on the following facts:— 
There are at this moment seventeen thousand four 
hundred boilers under inspection by boiler insurance com- 

nies and associations, The greater number of them 
we only been insured within the last four or five years, 
but even so far back as 1860 not fewer than 5000 boilers 
were in the hands of the engineers of inspection and 
insurance societies. Yet in the last ten years only twenty- 
six boilers have exploded among those insured, and the 
majority of the so-called explosions were quite harmless. 
If we assume that during the last ten years the average 
number of insured boilers was but 8000— and this is far 
under the mark—we fiud from the preceding figures that 
out of the 8000 but 2°6 boilers exploded per annum. On 
the other hand, in the course of the same ten years, 495 
boilers have exploded in England, or 469 boilers uninsured, 
and the total loss of life has amounted to as much as eighty 
deaths per annum. From this it is evident that proper 
inspection affords practically perfect immunity from explo- 
sions, 

Seeing, then, that experience has proved that regular, 
competent, inspection is the only means of securing 
immunity from explosion, and that some eighty people 
lose their lives every year from the explosion of boilers 
not inspected, is it not about time that Government took 
the matter in hand, and rendered inspection compulsory ? 
We are not disposed to advocate Government interference 
with our manufactures, but there is a limit to forbear- 
ance. A shopkeeper cannot keep more powder than a 
certain quantity in his house without a license. The 
sale of poisons and of mineral oils is regulated by 
law. Steamships are inspected by Government. In a 
multitude of instances, indeed, the authorities interfere to 
prevent any man from injuring his neighbour’s property or 
endangering his life; but steam boilers, most dangerous of 
all, are passed over without a word. This is not as it should 
be. The Bingley disaster has taught a fearful lesson ; we 
trust that no others will be needed to induce some member 
of the House of Commons to introduce a very simple 
measure rendering the inspection of steam boilers either 
by Government officials or by some company of recognised 
standing, a necessity. It is to be regretted that the intro- 
duction of such a bill should have become desirable; but 
it is still more to be regretted that manufacturers and em- 
ployers of steam power alike, are 80 indolent, parsimonious, 
or ignorant, that they will not avail themselves of the means 
of safety ready to their hand, but continue to slay their 
workmen and neighbours, without let or hindrance on the 
part of the Government. 


THE ROUMELIAN RAILWAY. 


Tue telegraph again announces that the Roumelian 
Railway is fully authorised, and that the European railway 





system is tobe carried at a cost of £14,000,000 to the shores 
of Asia, and bring to bear new vigour on that great field for 
exertion. For reasons we have before stated, authentic 
information is not accessible, one main cause being that 
the conditions of the convention are not definite, but con- 

revelations 





know by this time, or should know, is a highly objection- 
able arrangement ; thirdly it had been repaired as 


badly | tingent. We can only profit by incomplete 
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but the subject is of such importance in our present dearth 
of work, and of such moment with regard to the future, 
that we must content ourselves with what we can get. 
Many a man who has been out of employment for the last 
two or three years is looking out for his chance on the 
railways in Turkey, most likely to be disappointed, for 
English interests have not been those best served. As 
lately said, our officials are too self-complacent to bestir 
themselves about their contractors or merchants—they 
leave such duties to the French. 

Down to the last moment the acceptance of Daoud 
Pasha’s arrangements by the Ottoman ministry was uncer- 
tain, the Finance Minister had been opposed throughout, 
and a strong party of malcontents at one time supported 
him. The Sultan’s wishes, however, were favourable, and 
the Grand Vizier was earnest in carrying them out, so that 
although council after council was held, to the exclusion of 
most other business, the plan has been at length adopted. 
It capnot be concealed that the sacrifices imposed on the 
Turkish finances are very great, but it has really come to 
the question whether Turkey is to be connected with the 
European system at all or to wait another ten years. The 
whole network comprises 1250 miles, or 2000 kilometres, 
being a direct trunk line from Austria to Constantinople, 
with branches and loops to Salonica, Enos, Rustchuk, 
Varna, and the river Save, uniting the Danube, the Black 
Sea, the Sea of Marmora, and the Mediterranean, and 
attempting great military and commercial combinations. 
It is to be observed the provision is only for a single line 
of rails at present. The capital proposed is £14,000,000, 
mainly to be issued at bonds of the Company, guaranteed 
by the Sud Bahn Railway at 7 or 71 percent. There will 
also be Government bonds at 10 per cent. There 
is this to be said, that although there will be a heavy 
deficit in the early stages to be made good by the treasury, 
the course of events will at length bring up the traffic to a 
paying rate. 

We have already given particulars as to the combina- 
tions of capitalists engaged in the undertaking, but we 
may observe that, so far as we are informed, it is the Paris 
house of Rothschild that heads the operation, and the 
London house professes to have nothing to do with it, 
which is so much the worse for English interests. The 
whole is carried out by Anglo-French houses and by Baron 
Rothschild as President of the Sud Bahn Railway. Connected 
with the financial combination is a collateral arrangement 
under which the same parties guarantee the Government 
a fixed rate per mile or kilometre for the construction, an 
arrangement of great value to the Government in connec- 
tion with its financial engagements, The financiers secure 
themselves by arrangements with great French and English 
contractors, and we may again repeat the rumour that Mr. 
Brassey has a great part in the contracts. A curious provi- 
sion, and one not favourable to us, is: that the Austrian Sud 
Bahn Company takes charge of the working after comple- 
tion, taking a lease for ninety-nine years at 50 per cent. of 
the gross receipts. In consideration of this the Sud Bahn 
is to find £5,120,000, or nearly two-fifths of the yearly 
capital or guarantee to be provided, reducing the engage- 
ments of the Porte to about £9,000,000 for the present, 
but of course leaving the Porte, as we have calculated, 
responsible for the ultimate reimbursement by a sinking 
fund of about £35,000,000. The Minister claims the net 
guarantee as only £560 per kilometre per annum, to be 
made up by the Government, and this guarantee is only 
temporary. To secure the Sud Bahn in having a 
good line to work, the construction is to be super- 
intended by its own engineers, but who are also to | 
represent the Government. There is this to be said, | 
there is a better chance for a good revenue under such | 
successful administrators than under our own managers, 
who have not shown well, while the whole power of the 
Sud Bahn and allied lines will be brought to bear to increase 
the traffic. 

There is one financial point which has escaped notice, 
and which promises to secure the financiers, and give them 
a large premium, and that is the prospective rise in 
Consolides by the Ottoman Government increasing the 
sinking fund. The Austrian Government, by means of 
the Anglo-Austrian banks, are supposed to have backed the 
Sud Bahn in these operations for military or strategical 
reasons, and the Servian Government have, we learn, at 
length given in, and are now suitors for having the trunk 
line carried by Belgrade. This prepares the way for large 
railway works in Servia to go to the foreigner as usual, we 
suppose, after long waiting by our own people. The 
Levant Herald, of Constantinople, from which we have 
derived much valuable information, pertinently remarks, 
“Tt must certainly be confessed that French enterprise, 
individual as well as corporate, has weighty advantages 
over our own in this country. Whether it be that com- 
mercial interests are in the one case regarded as of some ma- 
terial concern, and are supported accordingly, or that in the 
other diplomatic exigency compels disregard of such consi- 
derations we know not, but certain it is the traditions of 
our own embassy are against aid to private interests be- 

ond what the strict letter of legal duty compels. It may 
be quite right that this should be so, but the result is none 
the less an immense advantage to French over English 
enterprise in Turkey.” It may be said by common acknow- 

ledgment in other countries too, “a state of affairs requir- 
ing remedy.” 

e part of the railway near Constantinople taken in 
hand by the old concessionaires, Vander, Elst, and Co., is to 
be given over to the new parties. It appears that the 
statements about the Varna and Ottoman, Smyrna and 
Aidin lines being included in the operation, and on which 
so much speculation has taken place in the shares, are not 
well founded. The Minister of Public Works, Daoud Pasha, 
left on the 5th to complete the loan and railway arrange- 
ments in the West. 

£200,000 is provided for the Constantinople station, and 
£20,000 for Adrianople at a minimum. The mines and 
forests are granted to Messrs. Vander, Elst, and Co., to the 
present day. The arrangements are complicated, but are 








on the whole the best that could be made for the Govern- 
ment, The Minister affirms that the maximum guarantee 


is £880 annum, but there are contingent clauses, 
under which the Government may have to contribute for 
extra expenditure and for doubling the line. The total 
cost per mile is fixed at £17,680 per mile. ; 

Rather a remarkable circumstance —as showing the 
strong desire in Turkey to possess railways—is the plan 
now formed to lay down a railway at the expense of the 
“vilayet,” or Viceroyalty of Broussa. The line is proposed to 
be between the port of Moudania on the Sea of Marmora and 
the large and busy city of Broussa, This would be executed 
by money contributions wap by provincial and muni- 
cipal taxes, but the earthworks by a contribution of labour, 
as a labour rate or prestation. The existing roads to 
Broussa from Ismid and Moudania have proved so useful 
notwithstanding all their defects, and the imperfections of 
the labour-rate system, that the inhabitants are encouraged 
to apply the latter on a larger scale. Asa commutation in 
money is allowed for those who do not work, abuses arise in 
that department, but, nevertheless, a large fund accrues for 
construction. When completed the line will pay well. It 
is likewise taken up by the Viceroyalty with the view toa 
possible extension to Konieh in the interior. 

The last news about the Smyrna Quay Company is that 
Messrs. Dusseaud, the French contractors, have deposited 
the money for buying out the concessionaires, but it is not 
to be paid till the authority has been given to transfer the 
concession into the names of Messrs. Dusseaud. The 
French Ambassador and Consul are exerting themselves to 
the utmost to effect the transfer. It is, however, sup- 
posed that fresh opposition will then break out, as all the 
former compensations and arrangements fall to the ground. 
The branch railway made for the Quay Company by the 
Ottoman, Smyrna, and Aidin is also in danger, as it 
crosses the Hournabat turnpike road on a level, and this 
is now resisted. The railway company have been paid 
£8000 for this line; but though some report has been given 
of arrangements in progress for the line, the shareholders 
have not been informed of the receipt of the money, which 
ought to be a good bonus for them. 








THE SITE FOR THE LAW COURTS. 

Ir will be seen from the following quotation from The Owl that 
the scheme for a grand central station on the Carey-street site, first 
proposed by us on the 23rd of April, may yet be carried out. 
One great difficulty lay in the supineness of the London and 
North-western Railway Company. This no longer stands in the 
way. It is now tolerably certain that Mr. Lowe’s scheme will 
not be adopted, the entire matter having been referred to 2 select 
committee; but it by no means follows that the Law Courts will 
therefore be built on the Carey-street site. It is more than 
probable that a modification of Sir Charles Trevelyan’s idea will be 
accepted by the select committee as the best solution of the 
difficulty, and this being the case, the London and North-western 
Railway Company should be able to acquire the space required 
for a central station with ease. Our contemporary says :— 
“Overtures having been made to the Chancellor of the 
Exchequer for the purchase of the seven acres of land known 
as the ‘the Carey-street site’ of the new Courts of Law, the 
negociations have been suspended until the bill for the acqui- 
sition of the new ground in Howard-street has been sanctioned 
by Parliament. The London and North-western Railway Com- 
pany are, we believe, not indisposed to treat for the site as 
a great central terminus to communicate with the Metropolitan 
District system.” 
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A Practical Treatise on Metallurgy. By Ww. Crooxgs, F.R.S., 
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[Conciupine Notice. ] 


Tue metallurgy of iron, with which the latter two-thirds 
(611 pages 8vo.) of this volume is concerned, is at once the 
most important, the most complex, and, in numberless 
details, the least certain, of that of any one of the half 
hundred or so which form the? catalogue of other metallic 
bodies, 

Independent of its incalculable variety of uses, and the 
indispensability of iron in all its states to human progress, 
making its metallargy the first in importance, the mere 
mass of its production would render it so. The total pro- 
duction of iron, in one state or another, of the whole world 
is probably at present not far short of seven millions of 
tons per annum—a mass sufficient to form a solid cylindric 
tower of 100ft. in diameter and about 400ft. in height, and 
the production of which has involved the melting into a 
liquid state, or the dissipation by combustion, of a mass of 
material in ores, fluxes, fuel, &c., which would build up 
into another solid cylindric tower of the same great altitude 
and double the diameter. When we call to mind that all 
this is exhumed from the bowels of the earth, brought from 
mine and shaft to furnace-mouth; thence, cleansed of its 
earthy and aerial dross, to foundry, mill, and forge; and 
thence scattered over the earth and transformed into the 
million instruments, tools, machines, engines, ornaments, 
needles, anchors, ships, railways, and countlessothers, for the 
wants of civilised man, and that all this is done by human 
fingers—holpen indeed by the power of brain or else in 
vain; then we cannot a our amazement at the pro- 
digious hive of human industry that the reflection calls up 
to our imaginations. 

To those unacquainted with this mighty metallurgy it 
must seem strange that we should have to say of it that it 
is the most complex, and even still the most uncertain, of 
all metallurgies. Yet such are the facts. The complexity 
and the uncertainty both spring Se from the same 
conditions. These are the remarkable, and in several 
respects unique, chemical and peed relations of iron; its 
wide range of combination and intense affinity for certain 
other bodies—chiefly metalloids—which, like the minute 

ites to the whale, track the iron everywhere, and 
rom the ore to the needle or the sword-blade, are never 
absent; so that probably a piece of chemically pure iron 
has never yet Toss seen by man. Iron precipitated 
as a solid mass by certain modified electro-chemical 
or electrotypic processes—of bre some on peek 

ecimens were shown by France at the it 

1867—-ig perhaps, the nearest approach to pure iron 





yet. obtained ; and by many the affirmation has been 
rded that such is chemically pure iron; but those 
best acquainted with the habitudes of the metal will be 
found the least sure upon the subject. This, however, is a 
case presenting minor, if any, difficulties to decision in the 
hands of the chemist operating in the laboratory. Iron 
metallurgy, however, is full of instances in which certain 
results can only be obtained, or are only obtained, 
in furnaces, and as the issues, mediate or final, 
of operations conducted on a great sale. Of what 
goes on in these we can frequently only judge 
by analogy, on general grounds, and by ap 
before the analytical balance to the results obtained. But 
here, such are the intensely modifying powers, and so 
extremely minute the proportions of some of the other 
elements in their combination with iron, that analysis 
itself is sometimes taxed to the limit of its powers, or even 
beyond them, and results obtained with skill and infinite 
labour by one chemist are put in doubt by those resulting 
from the labours of another. And indeed, until spectrum 
analysis shall have become quantitative, as we may hope it 
some day will, we shall probably not possess the means 
perfectly to clear up some of the perplexing problems pre- 
sented by this special metallurgy. 

Vast progress has undoubtedly been achieved during the 
present century in clearing upitsgreat outlines, the merit of 
which almost wholly belongs to continental chemists; as that 
of effecting all the great practical improvements in working 
methods belong to ourselves, unless we except the use of 
the waste gases as fuel. But even yet there are abundant 
examples of quite fundamental questions which admit of no 
solution, except such as a Chinese smith five hundred years 
ago could equally have given. 

Iron has, as regards its uses, three marked and well- 
known states of existence, viz., cast iron, malleable or 
wrought iron, and steel. Seen in their more pronounced 
states as these occur in commerce, we can readily name 
any one of the three, but who can tell us the limits at 
which the one becomes the other—for they are all mutually 
interchangeable— or upon what those limits depend. 
Is a certain bar presented to us iron or steel: analysis 
cannot sometimes decide, nor appearances, nor physical 
qualities, except in one solitary respect. Will the bar if 
heated red-hot, and suddenly cooled, harden? If it will it 
is steel, if it will not it is iron. Is the latter alternative so 
certain? And who shall tell us why, and in virtue of 
what, the steel, if steel it be, hardens at all? Whether a 
bar, again, be of cast iron or of malleable iron is pretty 
roundly affirmed by most writers on Sidertechny to 
depend upon its having from 2} per cent. to 24 per cent. of 
carbon—combined, or as graphite united with it, and when- 
ever that is the case it is assumed that the material 
will not weld. But these are nearly arbitrary distinctions. 
Cast iron, which can be readily fused and moulded, which 
can be welded, of extreme toughness and ductility under 
the hammer, is occasionally met with, containing much 
less than 2 per cent. of carbon; indeed, all cast iron 
by cautious manipulation and suitable treatment can be 
welded. We might multiply these random illustrations of 
doubts and uncertainties, which attach to the very roots of 
what we treat of in iron systematic metallurgy, but these 
are more than sufficient to indicate some of the reasons 
why, scientifically, it is a complex branch of general metal- 
lurgy. There is, however, another reason why it iscomplex 
in some of its details. As has been very well put by the 
authors of the work under review in their preface, “ ‘There 
is a great difference between the smelting of iron and the 
smeiting of other metals. In most smelting operations the 
crude metal only is usually produced, whilst in the smelt- 
ing of iron the producer is almost always a manufacturer 
as well; he fabricates rails, tires, plates—even tinned 
plates, &c. &c.; and, in fact, production and manufacture 
are so closely allied as to be inseperable.” 

This is true, though we cannot go to quite the length 
that the last sentence would imply; nor have the authors 
themselves borne out in their volume the whole force of 
the word inseparable. On the contrary, while treating 
sufficiently of the apparatus of every stage of the iron 
manufacture to enable the student to comprehend its 
general nature, and often to determine choice as to better 
or worse, they have judiciously avoided entering into 
needless details—constructional or other—which, without 
being satisfactory or exhaustive, have rendered cumbrousand 
perplexing iany other, and more particularly some English 
treatises, on the metallurgy of iron, Steam engines are 
made by means of lathes and other tools, but atreatiseon the 
practical construction of steam engines does not properly 
present us with a treatise on tools and tool making. So the 
constructional details of furnaces, beyond what is con- 
cerned with their proper action as instruments of chemi- 
cal change and means of modifying that—of blast engines, 
of shears, steam hammers, squeezers, the rolling mill train, 
to say nothing of such details as the manufacture of tin- 
plates—are left to other and special authors, who must if 
they are to write to any good purpose, be not professors of 
metallurgy or chemistry, but practical mechanical en- 
gineers. 

This has been clearly observed in France, where such 
works as those of Flachat and Barrault, and of Walter de 
St. Ange aad Le Blanc, deal with ironmaking and manu- 
facturing machinery, and adequately illustrate it by large 
portfolios of drawi while the metallurgic chemists treat 
of their own special knowledge. 

It is no disrespect to these in their own departmentsto say 
that they know next tonothingaboutiron-making machinery, 
and that were any oue of our crack professors actually set 
to design, and decide upon the details of construction of 
an ironwork, whether for pig or for wrought iron, and left 
unaided by the mechanical engineer, the result would be 
amusing. Our authors have seen this, and, while giving 
in quite sufficient detail, and with the help of good wood- 
cut illustrations, the characteristics of the entire train of 
apparatus belonging to pig iron, malleable iron, and steel, 
they have shunned all display of unnecessary details, and 
made no pretences to be practical directors as to inery, 
&c, This, and the absence of all discussion about patents 
or patentees, their rights or wrongs, merits or demerits, 








June 26, 1869. 


THE ENGINEER. 





447 











tend much to that which constitutes one of the test 
merits of this large part of the volume—namely, the even 
balance with which the entire subject of pemmneeng i 
traced through, from beginning to end. From no other 
extant work in English, we venture to affirm, can the 
reader, whether young student or experienced ironmaster, 
derive so clear and so comprehensive, and yet undistracted, 
a view of the iron metallurgy of the world, as from this. 

The work does not attempt to deal with the archeology 
of iron, nor are there any scraps of incidental knowledge 
introduced. Yet we have some doubt of the advisability 
with which in the very midst, or between the production 
of pig iron and that of wrought iron, a quite extensive 
treatise on the iron founder’s art is introduced. It is true 
these 91 pages contain a good deal of valuable matter as 

ards theoretic iron founding, and not a few ——_ 
that applied to matters of practice might become highly 
misleading—but we deem the whole as out of place. 
Ironfounding is a special art—not necessarily—not even 
at all, a part of the metallurgy of iron properly con- 
sidered. 

We shall not stopto dissect or particularise passages here 
which the ironfounder who reads the volume will at once fix 
upon for himself, nor point out in detail some passages 
in the other part which appear to us liable to this objection; 
that views or fact are recorded, and stated with un- 
hesitating and unqualified certainty, which yet can some- 
times be by no means accepted as so muchascertained gospel. 
We may just instance one: It is without a word of doubt 
Re sess § as it has been a thousand times before, that cast 
iron expands at the instant of its consolidation from fusion; 
and as confidently are we told the old story again, that 
it is this sudden expansion which causes the setting cast 
iron to force itself into every corner of the mould, &c. 
Now assuming the fact that such sudden expansion of an 
already pasty and nearly solid metal could produce any 
such effect, against the readily yielding surfaces of a mould 
in greensand, we ask what experimental proof has 
ever been given that any such expansion does take place 
in cast iron at the moment of setting ? 

The work deals less in theory than in clear, and, on the 
whole, well digested, as well as balanced, accounts of methods 
of practice. It does, however, deal with the theory of 
the blast furnace, employing chiefly the researches for 
this, of Bunsen and Playfair, Tunner, Ebelmann and 
Stahlschmidt, which, as many smelters were long aware, 
and as Mr. Lowthian Bell has quite recently shown before 
the Chemical Society of London—leave much to be desired, 
indeed it may be pronounced certain that distinct “ zones” 
in this furnace have no real existence. However, as to 
this, the work brings knowledge up to the date of 
its production. How is it then we cannot avoid 
asking, that next to nothing is said, beyond giving the 
names of authors who have treated on the subject (p. 769 
and 833), upon the theory of the puddling furnace; and 
but slight notice—so far as we could observe, taken of the 
importance of the views as to the puddling process promul- 
gated last year by Mr. Siemens—views which, however 
admitting of question in certain subordinate respects, are 
undoubtedly true in the main. 

The — of puddling, and how that is variously 
modified for various ends, is however excellently well 
given. We must also notice that some results are quoted 
without question, and apparently upon the mere authority 
of a name, of which the fallacy has been actually shown 
and published. Thus Mr. Fairbairn’s notion of 1853 that 
all cast iron became improved iu quality (c.e., in tenacity 
and hardness) up to just the thirteenth remelting, is 
quoted (p. 579) without hint of a doubt, although the 
baselessness of the conclusion has been conclusively shown. 

These, with a few bits of rather queer translation from 
Kerl’s original German—which we fear may be, as toa 
word or two, now somewhat equally difficult of cum- 
prehension to either the English or a German reader, 
pretty well exhaust the catalogue of crimes we have to 
allege against the authors of the volume. It fully sustains 
the character of the preceding one, and is a highly valuable 
and noteworthy addition to the British literature of the 
metals, and one that is certain to find a place in the 

‘library of every smelter of copper or of iron in Great 
Britain, as well as in that of every professional chemist or 
analyst. 

Several of the slight demerits to which we have referred 
are of a nature common to every work on iron metallurgy, 
and come, in part at least, of the very peculiarities and 
uncertainties of the subject adverted to by us. 





THE AMERICAN PATENT LAW. 


No, [V.—Coneivsion.—CoNcERNING THE SPECIFICATION AND THE 
PROCEEDINGS AT THE PATENT OFFICE. 

We have now considered, as fully as our space has per- 
mitted, the various qualifications necessary to the subject 
for which letters patent are desired, and also the title 
which an application for a patent or a patent itself affords, 
We have now to turn our attention to the specification. 

The specification has two objects : one is to make known 
the manner of constructing the machine, or manufacturing 
the compound for which the patent is granted, or in other 
words to teach the general public the manner in which the 
benefit of the patent is to be derived, and the other to put 
the public in possession of accurate information as to what 
the patentee really claims as his invention, and thus to 

against prejudice or injury from the use of an 
invention which the party may otherwise innocently 
sup’ not to be patented. Thus the leading purposes 
of the whole of the statutable directions in reference to the 
ification are, firstly, to inform the public what the 

ing is of which the patentee claims to be the inventor, 
and therefore the exclusive proprietor during the existence 
of his patent ; and secondly, to enable the public, from the 
specification itself, to practise the invention described, 
after the expiration of the patent. In the United States 


country that the patent and the specification are to be 
construed together in order to ascertain the subject matter 
of the invention, and that the specification may control the 
generality of the terms of the patent of which it forms 
a part. In like manner drawings annexed toa specification, 
in compliance with the statute, are held to form a part of 
it, and are to be regarded in the construction of the whole 
instrument. 

This rule of the American law, that the specification 
may control the generality of the terms of the patent, 
must, however, be subject to this qualification. If there 
be a clear repugnancy between the descriptions of the 
invention in the specification and in the letters patent 
respectively the patent will be void. It is also a 
rule that the wording of a patent is to be con- 
strued liberally, and not to be subjected to a rigid 
interpretation. The old idea that a patent verges 
very closely on a monopoly, and ought therefore to be care- 
fully watched and checked, is exploded, Now the nature 
of the extent of the invention claimed by the patentee is 
the thing to be ascertained, and this is to be arrived at 
through the fair sense of the words which he has em- 
ployed. 

We have, then, two primary rules to follow in the con- 
struction of a specification, namely, first, to describe the 
subject matter in such a manner that the public shall 
clearly anderstand what the inventor claims, and, secondly, 
to describe the invention in such a manner as to enable 
the public to practise it from the specification alone. 

ith regard to the first of these rules, the fact whether 
the patentee has complied with the statute is, in a given 
case, a question fora court of law. It is not necessary 
that the language employed should be technical, or scien- 
tifically accurate, although at the same time it should not 
mislead. If the court can fairly ascertain, by fair interpre- 
tation, what the patentee intends to claim, an inaccuracy 
or imperfection in the language will not vitiate the specifi- 
cation. 

The patentee must state clearly what is old and what is 
new, and if he introduce into his description what has 
been invented before, without showing that he does not 
claim to have invented that, the patent will be void. 
Whatever appears to be covered by the claim of the 
patentee as his own invention must be taken as part of 
the claim, for courts of law are not at liberty to reject 
any part of the claim ; and therefore if it appear that any- 
thing claimed is not new, the patent is void, how- 
ever small or unimportant such asserted invention may be. 

In describing what is old it is not necessary to enter into 
detail. Things generally known or in common use may 
be referred to generally ; but in describing an improved 
machine care must be taken not to describe the old 
machine and the improvement in such a manner that 


described is the subject of the patent. 


and a claim recorded for the improvement only. 
If, after taking out a patent, the inventor still further 
improve his machine, or work it on some better principle 


that this improvement was made subsequent to the issue 
of, his patent will fall on him, otherwise it will be 
presumed that he did not disclose in his specification 


bound by law to do. 
and beclaimed as such, but nothing is said of any previous 
use, upon which the use proposed is stated to be an im- 
provement, the patent may incur the risk of being con- 
strued as a claim of entire and original discovery, which 
would necessarily invalidate it. If a man make any 
important discovery, say, in the course of investigations 
into the laws of nature or the principles of science, by 
which discovery he has produced a new and useful 
result, the discovery is the subject of a patent. He can- 
not, however, claim the mere discovery apart from its 
capability of application to some new and useful purpose. 

In taking into consideration the second rule, that the 
invention must be so described that its use by the public 
may be easy without further instruction, we may bear in 
mind that it is not necessary that the specification should 
contain an explanation level with the capacity of every 
person. The statute allows the patentee to address him- 
self to persons of competent skill in the art to which his 
invention refers, and it requires him to use such language 
as will enable them to reproduce the thing described with- 
out difficulty. 

But slight defects in a specification will sometimes pre- 
vent the object of the patent from being obtained by any 
competent person who may undertake to apply it, and thus 
the patent will be void. If anything be omitted which 
gives an advantageous operation to the thing invented, it 
will vitiate the patent, for the patentee is bound to give 
the most advantageous mode known to him, and any cir- 
cumstance conducive to the advantageous operation; other- 
wise he does not give an adequate return for his right, be- 
cause he does not give the public the benefit of all he knows 
himself, It is an important rule which forbids a patentee 
to leave the public to find out by experiment how to apply 
his discovery or invention. It is, however, subject to one 
important limitation, which is thus expressed in Mr. Curtis’s 
own language :—“If the specification of a patent for a 
composition of matter is so drawn that no one can use the 
invention without first ascertaining by experiment the 
exact proportion of the different ingredients required to 
produce the intended result, the patent will be void. But 
it has been determined by the Supreme Court of the 
United States that if, in such a specification, the 
patentee gives a certain proportion as the general 
rule applicable to the ordivary state of the ingre- 
dients, he may without risk of haviug his patent de- 
clared void by the court for vagueness and uncertainty 
state other and variable proportions as exceptions to the 
| rule, applicable to the varying states of the ingredients, 
| although the precise proportion adapted to a given state of 





the specification is drawn up and filed before the patent is | the ingredients, other than the usual rule, can only be 
and is referred to in the patent itself, a copy | ascertained by congas it from the general rule after the 


Being annexed, It is therefore the settled rule in that ' particular state of 


e ingredients is ascertained. In such 








an inference may be drawn that the whole machine so | 
If the old machine | 
must be described at all, it should be specially disclaimed, | 
| as to originality and novelty of invention, before a patent 


not mentioned in his specification, the burden of proving | 


the best method known to him, which, of course, he was | 
If the invention be an improvement, | 





cases it is for the jury to decide, on the evidence of experts, 
whether the general rule given is susceptible of application, 
and whether it fuinishes the means of determining the 
proportions so be used, in the excepted cases, by the 
exercise of the ordinary knowledge and skill of the 
workman.”* 

In the case of machinery the statute directs the patentee 
to accompany his specification with “a drawing or draw- 
ings and written references, where the nature of the case 
admits of drawings,” with the object of further distinguish- 
ing the thing patented from other things known before, 
and also to assist the description. The drawings; when so 
annexed, form an absolute part of the specification, and are 
to be construed therewith; and it has been held that in 
arder to make a drawing, when annexed to, or accompany- 
ing a specitication, part of the specification, so that the 
written description may be read by it, it is not necessary 
that the written description should contain references to 
the drawing. The direction in the statute, to annex 
“ drawings and written references” means that where refe- 
rences from the writing to the drawing are necessary to 
the clear explanation of the machine or improvement, they 
are to be made. 

The entire specification and drawings are to be examined 
together, and an error in one place is to be corrected with 
the assistance of the remainder. The drawings need not 
be mentioned in the specification, but it is sufficient if the 
patentee puts them and written references on file with the 
specifications. 

it is not absolutely necessary that the drawings should 
be to scale. They may even be in perspective. Their 
object is to assist the public to practise the invention, and 
so long as they fulfil their object no more is required. But, 
on the other hand, if a machine cannot be made without a 
sealed drawing, and that drawing be not provided, the 
whole specification will be defective. 

The statute, moreover, requires a formal attestation of 
the specification and drawings. They must be signed by 
the inventor and by two witnesses. 1t has been suggested 
that the signing of the specification referring to the draw- 
ings is in effect attesting the drawings; but this point, 
Mr. Curtis states, has not been decided. 

Formerly, by the Act of 1836, an improvement on a 
patent by the inventor might be added to his patent sub- 
sequent to its issue. But by the Act of 1861 this privilege 
was repealed, and now every improvement has to be pro- 
tected by special patent. Disclaimers may, however, be 


| filed, and considered as part of the original specification, the 


person disclaiming paying ten dollars for the privilege. 

Having, then, so far considered the preliminaries to 
obtaining a patent under the American law, we will con- 
clude by giving a slight outline of the forms to be com- 
plied with in procuring it. 

The great distinguishing feature of the patent system of 
the United States is that which requires all applications 
for patents to be subjected toa preliminary examination 


can issue. Supposing a person to have invented a machine, 
and that he desires further time to perfect his invention, he 
may, upon payment of a fixed sum, file in the patent offize 
a cuveat, setting forth the design and purpose of his inven- 
tion and its chief characteristics. Now if any application 
should be made by another person within one year from the 
time of filing the caveat, for a patent which may in some 
respect interfere with the previous application, the commis- 
sioner is bound to deposit the specifications, drawings, 
and model in the confidential archives of the office, and 


to give notice to the person filing the caveat of 
such application. He, then, if he would avail himself 
of the benefit of his caveat, must, within three 


months after receiving the notice, file his specification, 
&c., and then, upon the opinion of the commissioner 
that the specitications interfere one with the other or not 
rests the decision. The Act of 1836 requires an inventor 
who desires to obtain a patent to “make application in 
writing to the commissioner of patents,” &c. This applica- 
tion in writing has, from the origin of the Government 
been by way of petition, generally with the specification 
annexed and referred to. The form of petition is not 
material, provided it set forth the facts, to which the appli- 
cant is required to make oath. When filed it is to be pre- 
sumed to adopt the specitication or schedule filed at the 
same time, and to ask for a patent for the invention therein 
described. If a party choose to withdraw his application 
for a patent and pay the forfeit, intending at the 
time of such withdrawal to file a new petition, and he 
accordingly does so, the two petitions are to be considered 
as parts of the same transaction, and as constituting a 
continuous application within the meaning of the law. 
Where an inventor, having made application for a patent 
for certain improvements afterwards, with his claim still 
on file, makes application for another, but distinct im- 
provement in the same branch of art, describing therein 
the former application, but not claiming it as original, such 
description without claim is not to beconsidereda dedication 
to the public of the prior invention. + The applicant is also 
required to make oath or affirmation that he does verily 
believe that he is “the original and first inventor,’ &c., 
“and that he does not know or believe that the same was 
ever before known or used,” and also of what country he 
is a citizen; which oaths or affirmations may be made before 
any person authorised by law to administer oaths, 

Various fees are payable on application for letters 
patent, on their issue, on appeals from the examiner-in- 
chief to the commissioner, on applications for reissue of a 
patent, in case of defective or insufficient specification or 
otherwise, on application for extensions,t and on the 
granting of extensions, besides that payable on filing a 
disclaimer, to which we havealluded above. There are also 
other charges of a different character, such as those payable 
on recording assignments and agreements, &c., and for 
copying drawings and specifications, which latter are 
variable accordiug to the quantity of work. 


* Wood ev. Underhill, 5 How., S.C. R., 1, 3, 4. 
+ Suffolk Co. v. Hayden, 3 Wallace, 315 
1 A patent which is extended by a special Act of Congress becomes thereby 


a patent for a period of twenty-eight years from its original date, 











THE ENGINEER. 








CHANGEABLE GAUGE TRUCK. : 
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‘Lub foregoing is a plan of apparatus udupted by the ** National 
Car Company,” for enabling railway cars to run upon either 
broad or narrow gauge with through freight between Chicago and 
Boston, vid the Michigan Central, the Detroit Extension, the 
Grand Trunk main line, Montreal and Champlain, Vermont 
Central, Boston and Lowell, Western Company’s, and other 
railroads. 

Fig. 1 is a longitudinal elevation of a pair of wheels and axle, 
one half being in section, the other showing an external view. 
Fig. 2 is a transverse section through axle with the wedge blocks 
in full gear, and Fig. 3 is a similar section, but showing the wedge 
blocks out of gear and bearing upon the plain part of axle. The 
principle of the apparatus consists in having a long bush-sleeve 
or socket cast on the back of the ordinary wheel, which is bored 
out to fit and slide upon the axle, and this latter is formed with 
suitable recesses to receive the wedge blocks or holding dies, which 

through the sleeve and into the recesses or grooves formed 

in the axle. A is the ordinary wheel ; B, the sleeve ; C, the axle ; 
1,2, the wedge blocks fitting into and passing through the sleeve 
at D D; 3, 4, 5, are the grooves or recesses in axles, which are 
laced 4jin. apart in accordance with the difference (94") between | 
Gen and narrow gauge; 6,7, are the india-rubber springs for | 
springing into gear and holding in the wedge blocks 1,2. A further | 





means of securing these blocks is obtained by the ep oy cotter 
8, which quae Gavegh the substance of sleeve and both blocks, 
the cotter in turn being held in its place by the set screw 9; a 
spliae or feather-key 10 is fixed in the axle, and fits into a cor- 
responding groove 11 in the sleeve, so as to prevent the wheel 
turning round upon the axle. 

In Fig. 2 the wedge block is retained in place by the tension of 
the india-rubber spring. In Fig. 3 the block, being raised out of 
the recess and resting upon the plain part of axle C, is pressed 
downward with extra tension of the india-rubber y 

The mode of effecting the change of gauge is as follows:—A 
switch or piece of track tapering from b gauge to narrow is 
laid down at each termini of the broad gauge (Sarnia and Mont- 
real). Before entering the switch, the wedge blocks and appur- 
tenances are removed, and the car is mo’ a few feet upon the 
switch until the pressure of the switch against the flanges has 
moved the wheels sufficiently to bring the slots in sleeve at D, D 
over the blank spaces bet the 3, 4, 5. The wedge 
blocks and india-rubber springs are replaced in the sleeve, and the 
car is then moved forward until the wedge blocks coincide with 
their respective recesses, and are forced therein by the tension of 
the india-rubber springs. 

The cotter 8 is now put back into its place, and secured by the 
set screw, and the car is ready to proceed upon the new gauge. 














THE APOM 


oO 


WE illustrate in the annexed diagrams the principle of a very in- 
nious little instrument, the invention of Mr. R. , M.R.LBA, 
e cannot better describe this instrament—which is 


‘9The ter i tracted in th 
ples which govern the sextant, viz.:—As the of 
and reflection are always eq ce A 
on the plane of one mirror, are from that to 
another mirror, thereby making both extremes of 
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ECOMETER. 





through the plain half, while the point E is seen reflected in the 

mirror. These two points must be made to agree exactly—in fact, 
each other—in the at B, 

the instrument backwards or forwards along the horizon 
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statues on its, chimnies, &c. As, for instance (Fig. 3), the 
height of the statue is required; the first thing to be done is to 
get t E, or head the statue, to agree with some 
mark at eee? oo 6 level with A, leaving 
a mark and walking on ree > os eee 
statue, with the mark at C, w it should do at B;then 
ae wegen tee ag Pe ope ag ee For, 
in the le, A F 


y 
plan is to hold something in the same hand with the instrument, 
and immediately the observation is taken let it drop, noticing the 
F ag where it falls on the ground ; this will mark the true plumb- 
from the instrument.’ 

It is strange that Mr. Millar has quite overlooked the applica- 
bility of the instrument to the measurement of horizontal distances 
between inaccessible points, When used for this purpose, no correc- 
tion for height to the level of the eye is needed. The instrument 
is not more than l}in. in diameter and }in. thick. We have care- 
f it by accurate measurements and observations, and 
find that it really deserves a very high . Half an hour's 
practice will render its use familiar, and its small size, and the fact 
that no is required in using it, will render it valuable not 
only to the engineer but to the tourist. In one word, the apome- 
cometer constitutes one of the neatest inventions brought before 
the public for a very long time. 





CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 


At an ordinary meeting held on the 9th inst., W. Forsyth Black, 
-, in the chair, a paper was given by Frederic H. Koberts, 
C.E., ‘On Steam and other Power Hammers.” 

The author referred in detail to some of the earlier machines, 
such as the ‘‘helve” or ‘‘tilt” hammers used for shingling 
forging blooms and shaftings, tilting steel, &c.; but as this class of 
machine depended toa t extent for raising the hammer head 
and its connections, either through the direct medium of cams, 
eccentrics, or similar arrangements, it followed that the power re- 
quired to work them was extremely large, and the parts of the 
machine itself heavy and cumbersome to withstand the con- 
sequent strains. It was also found that the larger the mass of 
metal to be worked the lighter the blow given, and, conversely, the 
smaller the mass the heavier the blow; it was therefore not adapted 
to heavy forgings. 

The invention of the steam hammer solved the difficulty which 
was found to exist, and to it to a considerable extent is due the 
Ps a obtained in all classes of machines where ponderous 

orgings are found to be absolutely ; 

The first idea with reference to the steam hammer the author 
traced as belonging to that great engineer, James Watt, who ob- 
tained a patent in 1784 for heavy hammers or stampers for forging 
iron, copper, or other metals without the intervention of rotative 
motion, by fixing the hammer head either directly to the piston or 
piston of the engi Another patent followed this in 1806 by 
a Mr. Deverell, who proposed to admit steam underneath the 
piston of an engine by means of a valve, and in its upstroke the 
air at the = of the piston was compressed by the pressure of 
steam , Which was released at the proper moment. The 
compressed air on the top of the piston, in addition to the gravity 
of the hammer head, was to give the blow. But neither of these 
ideas were put into practice at that period, and it was about 1837 
when the first practical design was put forward for a steam 
hammer, and then by Mr. Nasmyth, of Patricroft, who urged its 
superiority for working metal over all other machines, but was 
unable to procure its adoption until about 1840, when he found 
that M. Schneider, of Creusot, profiting by his design, had con- 
structed a machine on his plan. In 1842 he obtained a patent 
for his steam hammer, and from that time it became a recog- 
nised power and a necessity in all works of importance. The 
facility which it afforded for executing all kinds of forging had 
the effect of greatly increasing the quantity of work to be done, 
and effecting a material saving both in time and labour. 

The steam hammer as originally constructed required that. the 
valves should be worked by hand, which leftthemachine much in the 
to give properefficiency. The valves were also 

e plan answered for the time for small 
machines, but where rapid motion was necessary, and for larger 
lesigns for self-acting motion, 





metal under ——- and as its form and position change he 
ve gear to suit as near as he can possibly guess. 

The author considered that the motion to be properly self-acting 
be independent of the workman as the adjusting 

of the gear to suit the varied thicknesses of metal on the anvil ; 
and in order to obtain the full force of the blow it should reverse 
simultaneously with or immediately after the blow is given, and 
point in the stroke the blow takes place. _ He con- 
is was accomplished in Sturgeon’s double-action hammer, 
blow itself is made use of as the agent to work the valve, 
described the mechanism emp! also the various of 
double-action steam hammer, likewisethe numerous modifica- 
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construction ; but in nearly all cases t iron is substituted 
for cast iron in the main frames, and increased s given with 
leas weight and greater elasticity, and the risk a of unsound 








Jone 25, 186%. 








LETTERS TO THE EDITOR. 
(Continued from page 443). 


oe ¥ will oblige ie b BREECH ACTION. 
R,—You will a place to the subjoined 
, which has been dela; sped bat Ma Mackint'e absence from his 
urual place of residence, A 
ae oy Southwark-street, 8.E., 
. [(Cory.] 


Dear Sir,—Owing to home, letter, enclosing slip 
of Tux Exernzer of 11th inst., has only reached me. I have not now 
the original of document published G od before me, but, from 
may recollection, I see no reason to dow accuracy of the 
English translation, except as regards the t omission of the purchase- 


Zhe fects of the caso ano, teiefy, eones Oy cates, sb of obaee- 
action was constructed, like the “ Peabody,” upon the principle of a ‘‘ falling- 
block.” “it had the ge a E ide-lock, but was self-cocking. 
model was presented, alongside with the Peabody, to the Swiss Ordnance 
Committee, sitt: in Aarau in 1866. From its outward resemblance to the 
Peabody, although with —_ differences in the combination, it was by 
pv Boe theggeg ng A “ Martini-Peabody.” I made no objection to 


this a) eee one the best known and most 
successful aj plication or the falling-block system. Moreover, the Peabody 
Company being able to fill an immediate order, which I wasnot then 

to do, had cosmid ts adden cap ate te the 
Swiss Gov is, however, neither to the Peabody 


‘ernment. That system 

rifle, nor is Mr. Peabody its inventor. 
Among the numerous foreign officers present at Aarau wi Austrian, 
who requested me to make him a “ Martini-Peabody” _— ~~ 4 
invtee Se > pees in V: 2S oe 
rie eee oe See very im 
one, So Ee of Se sete et been ordered, I took 
the 


my invention for-the sum of ——— — say, £6000— 
I believed the proposal to be a bona-fide one, and deemed the terms 
e name was, under — circometances, a matter ¢ of indifference to ) me, 
and the Peabody C th ives the no 
after-thought in the use of Aa — F ** Peabody” as rn generic term for falling- 
block systems. The wisional transfer which I signed was, by its own 
wording, to become null and void in the case, which did occur, a the Peabody 
Company not carrying out their part of the contract. 

I may not have been sufficiently careful as to the terms in which this 
document was drawn up, but I confess that I fail to see how it can now be 
construed into a title on the part of the Peabody Company to a property which 
they then offered to buy for £6000. If the document proves anything, it 
proves that these my undeniable title to a 
property for which ‘they offered a valuable consideration. 

If the owners of the Peabody patent believe that the combination of the parts 
which the Martini breech has, in common with theirs as it has with 
others, infringes any rights of theirs, they could not have been at a loss to find 
the proper and obvious way of testing the question. During the two and a- 
half years that have elapsed since the abortive Vienna negotiations, my rifle 
has been before the public, and numerous samples of it in constant use. It 
was in open competition with theirs throughout the exhaustive inquiry of the 
Select Committee, and the reports of the latter show that as many as five 
modifications of the Peabody rifle were opposed to the single model of mine. 
It is, to say the least, singular that the pretensions now set up were left to 
slumber so long, and that, — - putting them ina a tangible form, and 
submitting them to the d , it eG. be pre- 
ferred — ee even spplying fo me 01 prejudice public “opinion by ex-parte 


You are at liberty to a such use of this letter as you think proper, 
although I feel bound to reiterate my firm conviction that a news war 
does not appear to me to promise a satisfactory solution of the technical issues 
of a patent controversy, and I find it difficult to treat as serious claims which 
are put forward in that way. Ps. MARTINI. 




















s ints INSALUBRITY OF IRON STOVES, 

1R,—I have received this m ita by General 
Mosier, extracted from the en pot yo des Séances de 
P Academie des Sciences, vol. lxviii., Seance du 3 Mai, O86, “ On the 
Insalubrity of Stoves of Plate or Cast Iron at Red Heat. 

His conclusions are on experiments made by himself and 
other members of ‘a committee appointed for the and 
which included tests for the presence of oxide in the air 
around stoves thus heated ; tests of the blood of — which had 
been subjected to the deteriorated atmosphere, &c. &c. These 
conclusions are as follows :— 
at That ae A ang jr aaa r.- ey payee which 

ey present e facility with w: stoves of o' 
metals frequently attain the red heat, cast iron stoves San my 
dark red heat occasion the bag a of a —_ proportion, 
but very variable according to of carbonic oxide, a 
aa eminently dangero —,_ 

a eee ag m= lay be but to a 
lesser degree, with malleable iron stoves Caheed to teach heat. 


times concurrent origins, viz., the permeability of cast iron by this 
gas, which would pass from the interior of the fire-place to the 
outside ; the direct action of the oxygen of the air on the carbon 
of the cast iron at red heat ; the decomposition of the carbonic 
acid contained in the air by its contact with the red hot metal ; 


there, 

6. That, consequently, the use of stoves and heating apparatus 
of cast iron, and even of plate per Pe without tateceall i 
of fire-brick or other material which = prevent a from 
attaining the red heat, is dangerous to th. J.C. 





HORIZONTAL i Rap ENGINE, 50-H.P. 
Our working dra pe bp with this number of THE En- 
GINEER gives the details of a horizontal condensing engine of 50 
actual horse-power, fitted with Mr. ——g, Davey's varia variable ex- 
pansion gear and “ Tsochronal ” The general sectional 
n, &c., app | of the ith inst. The 
oe ee be necessary for us to 
OST aan gear, which is to give a quick cut 
of (et aeons the overnor) without complication, or 
wegen pot ge ering a resistance to me oe the 


reduce its Ho Pp 
governor may be, ren ee wt 9 tesa Logie wo 
ing to resistance 


d in our im 
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THE PATENT JOUBNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


in 
ratus for warming, . air 
pry Soa 1869. r 
980. Joux BsxTox Garipisy, Ingram-court, Fenchurch-street, London, 


“ a rol pe "—A + we from John George Holbrooke, 


“ Im- 
of h be 
= — mprovements being 


“Improvements in seed-sowing 


1494, FREDERICK , Great Howard-street, Liverpool, and 
Ivrm MACKIE Lara Upper Pitt-street, Liverpool, “ A new and im- 


, 1869. 
. near Leeds, Yorkshire, “A new and im- 


ds, Now Market street, Blackburn, 
4 for waa. wring- 


, mang! —18th May, 1869. 

1569. "JOHN GARRETT z, 
London, “Improvements in Kh for pm a “wood or other —_ 
stances.”—A communication from Felix Adolphe Dusargues de Colombier, 
Paris. 

1578. ARCHIBALD MUNRO, Arbroath, Forfarshire, N.B., and WILLIAM 
BExNET ADAMSON, Glasgow, ire, N.B., “Improvements in 

certain metallic su metalli 


and ic articles. part of 
which [ Spsvements are also applicable to the construction of yo for 
cutting stone, slate, marble, and other similar materials.”—2ist May, 1869. 

1583. RoBsET ORLEY, ‘Axminster, 


. “Improvements in invalid 
bedsteads. 

1591. Louis Jonn Crossuey and RicsARD Hanson, Halifax, Yorkshire, 
“ Improvements in eng Be — and in a —— employed therein, 
part of which PP for regulating the pressure 
of steam and other fluids. aed a May 

1641. JAMES WILSON, Royal Exchange-buildings, London, “‘ Improvements 
in the manufacture of wrought iron.”—A communication from John O. 
York, New York, U.S.—28th May, 1869. 

1675. GeorGe PRESTON and JOHN yg Deptford, Kent, “‘ Improve- 
ments in lamps for signalling.”—3ist May, | 

= JOHN ALLEN BINDLEY, Burton-on-Trent, Staffordshire, * An improved 

m perator union and tunning casks used in brewing.”—lst June, 


1232. JOHABN HEINRICH rt. -, 
in breech loading fire-arms, 
to other ."—Zlst A, 








1869, 

1698. JosmrH UaBAIN, Ivry-sur-Seine, near Paris, ‘‘ Improvements in the 

of wax and other like candles, and in apparatus therefor.” 

1702. NATHANIEL SMITH, GEORGE SMITH, and E0W!IN SMITH, Thrapston, 
N — “ Improvements in the mode of cutting and skiving 
leather ey materials, and in means or apparatus employed therein.” 
—2nd June, 

1712. to FULFORD WEATHERDON, Chancery-lane, London, “ An im- 
proved safety bag for conveying despatches or other articles of value by 

sea.”—A communication from Francois Coquelle and Eugéne Langlais, 

om. Rue Richer, Paris. 








1713. JOHN HOPKINSON, Leeds, Yorkshire, ‘* Imp: in the f. 
ture of artificial fuel.” a 
me Wim Rosset Laks, South build Chancery-lane, 
“Improvements in a) us for generating steam and for heating and 


cooling fluids."—A communication from Antoine Romain Thirion, Paris. 
1715. JOHN LLOYD, Lillesha!l Iron Company, near Shifnal, Salop, “ improve- 
ments in the construction of fans for ventilating. # 
we Francois Ravs, M “ An imp 
from vegetable matter.” 
19. WALTER VAUGHAN MORGAN, Cannon-street, London, “ Improvements 
in the manufacture of crucibles and other refractory articles or vessels.” — 
A communication from John L. Hall and James Vaughan Morgan, Mon- 





d method of extracting 


treal, Canada. 

1721. JoHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the ma: — of iron,”"—A communication from John Burt, Detroit, 
Mich: 8 

1723. CARL WOLFGANG PETERSEN, Norton Folgate, London, “Improve- 
ments in lifeboats and the mode of aplicabie and ventilating the same, 
said yo me being also applicabl — tugs, pilot boats, 
tenders, and other floating bodies. —: 

1724. James Epes, Belten-te-Mooss, a _ _mnane in steam 

d in in connection therewith.” 
iverpool, “J in lant 

Chancery-lane, » Londen, “ Improvements 

instruments and in auger 


des ** 





engines ani apparatus em 
1725. EDWARD STEWART Jones, 
1726. EDWARD THOMAS HUGHES, 
the facture of wood-' 
bits.”—A communication from William Arthur Ives, New Haven, U.S. 
1727. JOHN FARMER, Cannock, Staffordshire, ‘‘ Improvements in reaping 


and mowing —t.. Park, 8 
1728. a EST, Kennington ar’ urrey, ‘‘ Improve- 
ments in the manufacture of velocipedes. ae 
1730, Gzorgs WILLIAM Ley, St. John’s-road, Croydon, Surrey, “« Improve- 

ments in the manufacture of omamental articles in wood in imitation of 


carving. 

1731. JossPH DUKE, Havel House, , near Plymouth, ‘‘ Im- 
provements in the manufacture of - 1 and cement.” 

1732. EDWARD MARVEN Svea, jun., Navarino-road, Richmond-road, 
a ae “Impr in the of s rs to be 

ce ey eo of railways and tramways, and for the 
Sanataen of palisades 

1731. Ropert BagsHaw PLUM A ROBERT GEORGE, Worcester, “ Im- 
on eee in sewing mac of which improvements is also appli- 

le to other machinery in w’ ich rotary motion is to be converted into 


reciprocating 
1731. Frep Lewis, Dublin, Ireland, “ Improvements in bottles or vessels for 
3 medicines, and other liquids, and in the stoppers of such bottles 
1136. i BLOMFIELD, Britannia Sewing Machine Company, Colchester, 
aa bed Tike ge te in sewing machines for the manufacture of boots 
other purposes.” 











and shoes and 

1737. Tuouas WILKINS and WILLIAM FISK, Ipswich, Suffolk, “‘ Improve- 
ments in machinery or = for slicing cucumbers and d other vegetables 
for an .""—4th June, 1869. 

1738. AUGUSTUS BRYANT CHILDS, Mark-lane, London, ‘‘Improvements in 
eee for cleaning and decorticating wheat and other grain, hulling, 
cleaning, and polishing rice 

= Hay Downis, Corstorphine, Soe, N.B., and Isaac BLUE 

Hagpis, Edinburgh, Midlothian, N.B , “Improvements in shoes for 


17. Sevens GRIFFITH BREWER, lane, London, “ 7] 


in the construction and application of es to railway carriage and 
wagon wheels.” —A comm from William Loomis, Wilkes Barre, 
Pennsylvania, U.S. 

1741. KIRBY CooK: , Bishopwearmouth, and Grorce HAUXWELL, 





pr 


Durham, 
—., in apparatus for decorticating and cleaning grain 
1742. THOMAS WALTER ARKLE, Liverpool, “Improvements in the mode and 





means for extracting, recovering, or from water contain- 
ing the same in solution, and in apparatus therefor. 

1743. ARTHUR hal or apne pw Liverpool, ‘ plicable to 
curtain beds and other 


1744. ppt ads =e, 5 Surrey, 


electro-magnetic mac’ 
1745. yoy ~2 Law, bai, _ arerernente in or appli- 
— Sad “Geiing frames and machines of hike 


1746. on ‘oun ENGERT, Tabernacle-row, London, “ Improvements in 
the manufacture of and ornamental mouldings for picture frames and 


1747. inser Kim Robin Hood Works, Nottingham, “Improvements in 
‘Im ts 
steam and other boilers, and in surface condensers. 
<a 


1748, ALEXANDER a CLARK, London, “ Im 
ments in hi and ap motive power, 
in the connected oa therewith —A comm from Frederic Les- 


1750, WILLIAM BRADSHAW LEACHMAN, Leeds, Yorkshire, Mh aay 
in boilers ————_, steam, and in apparatus for warming buildings, 


“Improvements in 





and for other 
1752, WiuttaAM ROBERT Lake, pton-buildings, -lane, 
London, ‘‘ Improvements in reins for controlling saddle horses.” —A com- 


munication from 
1753. GILBERT a FaReBAULT, Avenue des Ternes, Paris, “ An im- 
. CHARLES Galt. Halifax, Yorkshire, ‘‘ Imprevements steam boiler 
oo furnaces.” » 
1755. BALDWIN FULFORD WEATHERDON, Chancery-lane, Lendon, “An im- 


proved tension swivel-coupling for nautical and other purposes.”—A com- 
munication Casana, Rue , Paris. 
1756. JouN Guecory McKriapy, Birkwood, , Lanarkshire, 

N.B., “ An improved stile or biped pass for perks or other enclosures.” 
1757. a ol Hereford, 


h 
1758, Faitz Heckngs, Brunswick, “ An improved rs tof endless 
sawing mach 
= ble pe | SuLLEns. Ai Airedale Works, Keighley, Yorkshire, “‘ lmprove- 
1760. wo. GxoNoy ou Faaan, Fh Pletching, near Uckfield, Sussex, “‘ Improvements 
oe London, ‘ Improved 
folding ted sheets of paper.”—A communication from 
March Hoe, a Va Us. 
TAvenatEn, Ri ue Beauharnois, Lille, France, 
per in apparaton for combing wool, cotta, and other Sbrous 
a —_ WILLIAMS, Bankside, Southwark, Surrey, 


es for cooking purposes ” 

1766. Senoane JoserH BAuNaRD MILLA, See ie London, 
ad Improvements in obtaining ic compositions or printing sur 
faces.”— A communication from Charles Auguste Barthélemy Loire, Rue 
St. Honoré, Paris. 

1767. Hewey CaRTer and George Henay Epwaaps, Bow, Middlesex, 
“Im ny ng ee = bg py eg 

1768. Davip Couz, B ~— anchors.” 

1771. WittaM =CUBLEY, —y Nottinghamshire, — in 
drawing boards.” 


wing 
1772, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Improve- 
a-y- "A \eemmeeeees from 





“ Improve- 
substances.” 


“Improvements in 





z, “An 
ved machine or apparatus for treating leather to render it suitabie for 
= pa belts, or bands.”—A communication from Camille Eugéne 
Bonnot, Faubourg St Martin, Paris. 
1775. Ropert a Hau ‘h, Little Bolton, Lancashire, ‘‘ Improvements 





in 

1776. DANISL fens rs Auburn. House, Ashton-on- Mersey, Cheshire, 
and ISHMAEL WILLIAM Lister, Wellfield, Rochdale, Lancashire, “1m- 

in for ing wool or other substances.” 

1777. JOHN MABSON, Norwood, Surrey, “I in and d 
with se the p jon of new stitches or new work in 
sewi i and the bi with ening machines ofa cutting 
mac for cutting cloth, calico, wood, or other 

1778. ALPRED JOSEPH BILLING, White » Lion-street, "Chelsea, London, “‘Im- 
provements in roller blind furniture.” 

1779. WILttAM MApDDsRS end JOHN Woop, Manchester, ‘‘ Improvements in 
machinery for embroidering.” 

1780. Jonn THOMAS 2, eee Edinburgh, Midlothian, N.B., 
ments in veloci 

1782. ANTOINE St. Cre Raprsson, Lyons, France, “Improvements in the 
treatment of oleine and other fatty matters for the purpose of transforming 
them into solid materials suitable for the manufacture of candles." 

1783. ExisHa Bissopr, Sheffield, “ Improvements in shears, specially appli- 
cable to those used for sheep shearing.” 

1784. NATHANIEL Ric#aegp HALL, Rosherville, Kent, “Improvements in 
apparatus for weighing letters and other articles ” 

1785. Wrtttam Lioryp Wise, Chandos-chambers, Adelphi, Westminster, 
* Improvements in the manufacture of artificial fuel and in apparatus for 
the purpose.”—A communication from Messrs. Buesnel Le Quesne and 
Dumontier, St. Servan, France. 

1786. WILLIAM CHAMBERS, United University Club, London, “ Improve- 
ments in refrigerating and ventilating carri , trucks, or other movable 
or fixed apparatus used for conveying or stow animal or vegetable sub- 
stances of a perishable nature.” 

1787. GEORGE JOHNSON, Coventry, Warwickshire, ‘‘ Improvements in looms 
for weaving ribbons, trimmings, and frillings.” 

1788. RoBsetT HaReison, Port Madoc, Carnarvonshire, North Wales, “ Im- 
provements in. hi or for squaring or dressing roofing 
slates and counting and regis ug the same, and loading the slates on to 
wagons or trucks, part of which tte is also applicable to sawing 
machines for wood.” —9th June, 1869. 

1792. JOBN — pe Caledon Mills, Manchester, “Improvements in the 














* Improve- 








hact: “ fact: 





1794. Thomas Hopeson, M the of 
wire cloth or gauze used in the manufacture of ts and other similar 


purposes. 

1796. WALTER Coox, aoe Park, Highbury, London, “ Improvements in 
apparatus for taking phic pictures by which the operator can take 
a number of | ie saakans plates and expose them successively with- 
out the aid o! ‘tra changing box or bag.” 

1798. WILLIAM ARMAND GILBEE, South-street, Py ape London, “ An 
improved method of conveyance and tubes.”""— 
A communication from Albert Brisbane, New York, US. 

1800. Georges WASHINGTON OLIveR, Liverpool, “‘Improvements in the 
manufacture of explosive powder and in machinery to be used in such 
manufacture.”—A communication from Paul A. Oliver, New York, U.S.— 
10th June, 1869. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1795. James Foster and JOHN HOLLINBAKE, Bury, Lancashire, “‘ Improve- 
ments in apparatus for the prevention of smoke in furnaces.”—10th June, 
1869. 











1797. WILLIAM Roperet LAKE, South buildi Chancery-lane, 
London, “ An improved covering for floors and other surfaces.”—A com- 
ication from Shadrach Hough Pearce, boston, Massachusetts, U.S. 





—10th June, 1869. 

1824. DANIEL FITZGERALD, New York, U.S., “ Firing projectiles from a 
cannon or mortar which is attached to a ms and which is termed a sub- 
marine cannon or mortar.” —14th June, 1 

1849. WILLIAM ROBERT LAKE, Southampton. -buildings, ye -lane, 
London, ‘‘ An improved mode of and inery for p 
or enamelled surface upon sheet iron.”—A communication Some George 

Weeden, Francis Edwin Garfield, Jeremy Wells Bliss, and George Wells 
Williams, Hartford, Connecticut, U.8.—15th June, 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 
1628. BENJAMIN FRANKLIN STEVENS, Henrietta- street, Covent-garden, 
don, ‘‘ Treating permanent inflammable gases.”—15th June, 1866. 

1674. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Rotary engine."’ 

—22nd June, 1866. 

1722. Wiliam Epwarp Genes, South t gs, Chancery-lane, 
London, “ Meta] boxes, tins, or cases. "28th June, 1866. 

1657. JOHANNES MOLLER, Shaftesbury Villas, Hornsey Rise, Islington, 
London, ‘‘ Obtaining and preparing colouring matter for printing, dyeing, 
&c.” —20th June, 1866. 

1670. TIMOTHY WHITsY, York-road, Lambeth, Surrey, ‘‘ Springs for railway 
and other c '—2Ind June, 1866. 

1672. WILLIAM EADES and WILLIAM THOMAS Eaves, Birmingham, “ Rais- 
ing weights.”—22nd June, 1866. 

1738. RICHARD HORNSBY, Spittlegate k th Lincolnshire, 
** Mowing and reaping machines.” on June, tee. 

1902. JOHN SAUNDERS and JOSEPH PiPeR, Cockley Ironworks, Kidder- 
minster, “Tin and terne plates.”—2lst July, 1866. 








bnilai 








1646. Feancis JOHN BOLTON, Bruton-street, London, ‘‘ Transmitting 
messages by the electric or tic telegraph."’—19¢h June, 1866. 
1666. JAMES w= BR, “road, Camberwell, Surrey, “ Propelling 


vessels, &c.”—22nd J 1866. 

1644. PELIX BENJAMIN ‘Locas, Rue de l'Echiquier, Paris, “‘ Screw nuts and 
bolts.” —19th June, 1866, ad 

Patents on which the Stamp Duty of £100 has been Paid. 

1790. JoHN NIBLD and THOMAS ARTHUR NIELD, Dukinfield, to me 
“ Moulding or manufacturing pipes, columns, or other similar articles 
cast iron, be.” "— 17th June, 1862. 

1820. DANIEL ADAMSON, Newton Moor Ironworks, Newton Moor, Chester, 
-- a iy St. Petersburg, Russia, “‘ Steam boilers, &c.”—20th June, 


1799. JOSEPH WARREN, Maldon, Essex, “ Ploughs.”—18¢h June, 1862. 

1812. JOHN BLAND Woop, Vernon House, Camp-street, Broughton, near 
M “ Driving straps or bands, the backs of wire cards, &c."— 
19th Ji 


une, 1 1862. 
1828. Franoors ECGENE SCBNSIDER, Paris, and _JA0oB SNIDER, jun., Wal- 
t, New Cross, Surrey, “ Breech-loading fire-arms.”—2lst June, 





Notices of Intention to Proceed with Patents. 


1642. JULIUS BONNER and HERMANN GUTZKOW, , > the-Maine, 

“An improved method of aining out of 

ey is to say, pitch produced from foal tar, and of preparing 
o colouring matters from an’ 

168. THOMAS CLARKE, Ladyfield, Wilmslow, Cheshire, “‘ Improvements in 

he construction and working of velocipedes for use on land or water, 











part of which i are also applicable to wheeled vehicles of 
descri "— 28th M ‘ay, 1369. 
1656. HOM4S ROBERT CLARKE, pha eg THomas LAWSON, 
and CHARLES LIMBER Listen, Leeds, Y' 





in the 
felted fabrics and in machinery employed therein. ar 
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‘ ! hich takes 
1711. CARL OSTLUND, Chiswell-street, Finsbury-square, London, ‘‘ Improve- | 1014. GEORGE FEATHERSTONE GRIFFIN, Great George-street, Westminster, | wheel, and a reci; needle, in combination with a looper, w' 

i urpose aratus . “ perm: t of railways and tramways.”—8r@ the yarn or from the needle to form the stitches upon the teeth, and a 
Perera es ay Naat . mat ee _— A a 4 = dives pat - ” stripper which removes the stitches as they are formed. The rotating plate or 


389. HENRY JOHN RicHuMAN, Porchestér-terrace, London, ‘‘ Improvements 
in fans or apparatus for forcing or drawing air."—A communication from 
Walter Watson Hughes, Hotel de Russie, Rome. 

390. FLEEMING JENKIN, Fittis-row, Edinburgh, Midlothian, N.B., “Im- 
provements in apparatus for producing electric light.”—8th February, 

69 


1569, 

400. GzorGe Caritontey, Liverpool, and Howarp Busby Fox, Orton, 
Cheshire, ‘‘ Improvements in rocking chairs and elastic seats, applicable to 
other similar articles.”—9th February, 1869. 

410. JAMES STUART, Ropemakers’-fields, Limeho London, ‘‘Improve- 
ments in the separation of wool, hair, silk, and other animal fibres from 
vegetable fibres in materials composed of mixed fibres.” 

414. CHARLES THOMAS EVANS LASCELLES, Great Guildford-street, South- 
wark, Surrey, ‘ Improve ts in hine-made casks, and in the 
machinery to be used in making such casks.” 

416, JOHN FLOWERS BENTLEY, Peterborough, Northamptonshire, ,“‘Im- 
provements in filters.” 

418. GEORGE BROADHURST and JOHN KERSHAW, Palace-street, Manchester, 
«Improvements in the manufacture of double texture cloths, suitable for 
card cloth blankets for calico and other printers, gas bags for railways, and 
for other purposes.”—10th February, 1869. 

426. GEORGE FREDERICK ANSELL, Bernard-street, Russell-square, London, 

“Tmpr ents in the facture of steel and iron.” 

427. PHILIP JOHN SMITH, FRANK WILLIAM SMITH, and HERBERT GEORGE 
SMITH, Royal Promenade, Queen’s-road, Bristol, Gloucestershire, and 
ANDREAS Parpansenons’ Lodge-street, Bristol], Gloucestershire, ‘‘Im- 
provements in the construction of pianofortes.” _ 

4283. GEORGE AUGUSTUS NOWELL, Nuneaton, Warwickshire, ‘‘ Improvements 
in lamps.” 

432. BENJAMIN PryOR STOCKMAN, Abingdon-street, Westminster, ‘ Im- 
provements in meters applicable to measuring water.”—llth February, 








1869, 

434. HENRY EDWARDS, Staple-inn, Holborn, London, ‘‘ An improved pre- 
served food.” 

437, FLORENT JOSEPH VANDENVINNE, Brussels, Belgium, ‘‘ Improvements 
in apparatus for working ploughs for clearing or grubbing up uncultivated 
land.” 


438. WILLIAM HENRY HAYHUBST, Blackburn, Lancashire, “ Improvements 
in looms for weaving.” 

440. THOMAS VERNON TREW, Stratford, Essex, ‘Improvements in screw 
propellers.” 

441. GEORGE HENRY MORGAN, Edgware-road, London, “ Improvements in 
carriages.” 

445. WILLIAM SUMMERS, Bristol, ‘Improvements in packing-cases for 
packing or storing bottles of mineral waters, and other bottles.”—12th 
February, 1869, 

446. CHARLES GORDON, Goswell-road, London, ‘‘ Improvements in the con- 
struction of breech-loading fire-arms.” 

448. JOHN HOLMES, Northampton, ‘ An improved sash holder, by means of 
which the sash may be held in any required position without the aid of 
sash lines, weights, or pulleys, or such like contrivances.” —13th February, 

69. 





458. WILLIAM ROBERT LAKE, Southampton-b Chancery-lane, 
London, ‘‘ Improvements in mechanism for changing shuttles and shuttle 
boxes in looms for weaving.”— A communication from James Brierly, 
Worcester, Massachusetts, U.S., and James Brierly, Milbury, Massachu- 
setts, U.S.— 15th February, 1869. 

464, THOMAS BOND, Liverpool, ‘‘ Improvements in machinery to be employed 
in the construction of casks.” 

465. THOMAS WiNDER, Liverpool, ‘‘ An improved spring coupling.” 

467. THOMAS BILLYEALD, Nottingham, ‘‘ Improvements in the manufacture 
of nets for ladies’ hair.” 

469. Louls NAPOLEON LEGRAS, Wardour-street, London, ‘ Improvements in 
the preservation and disinfection of animal and other substances, and in 
the apparatus employed therein.” 

470. VICTOR AMEDE& HOUDAILLE, Boulevart Sebastopol, Paris, ‘“ Improve- 
ments in metallic bungs for pressure vessels or vats, specially applicable to 
brewers.” 

476 JOHN FLETCHER, Bow, Middlesex, ‘‘ Improvements in feeding begass 
furnaces, and in begass furnaces, and in apparatus applied thereto.”—A 
communication from Donald Skekel and Alexander Skekel, Demerara, 
West Indies. 

477. FREDERICK WALTON, Staines, Middlesex, ‘‘Improvements in the 
manufacture of artificial leather.”— 16th February, 1869. 

483. JAMES ATKINS, Birmingham, ‘‘ Improvements in the manufacture of 
metallic bedsteads and other articles of metallic furniture,”—17ih February, 
1869. 

493. ALEXANDER BARTHOLOMEW, Queen’s-place, Great Western-road, 
Glasgow, Lanarkshire, N.B., ‘Improvements in apparatus for regulating 
the opening of sliding windows.” 

494. AKCHIBALD MUNRO, Arbroath, Forfarshire, N.B., and WILLIAM 
BENNET ADAMSON, Glasgow, Lanarkshire, N.B., ‘“ Improvements in tools 
and machinery employed for cutting stone, slate, marble, rock, and other 
substances.” 

505. MANUEL VARY, Scarborough, Yorkshire, “‘Improvements in orna- 
menting surfaces.” 

506. FREDERIC DELBREIL, Versailles, France, “‘ Improvements in apparatus 
for the removing and facilitating the utilisation of excrementitious or 
other refuse matter which passes into the sewers, or is deposited in cess- 
pools or elsewhere in cities, towns, and other localities.”—18th February, 
1869, 

508, WILLIAM MARSHALL COCHRANE, Surbiton, Surrey, “‘ Improvements in 
vessels for containing water and other liquids, and in means for suspending 
and carrying the same.” 

520. JAMES BARTON, Church-street, Birkenhead, Cheshire, ‘‘ Improved mode 
of and means for heating water for supplying steam boilers, and other pur- 
poses.” —19th February, 1869. 

528. ARTHUR JACOB, Bromley, Kent, ‘‘ Improvements in the ventilation of 
sewers.” 

530. HENRY WALTON WHITEHEAD, Holbeck, Leeds, Yorkshire, ‘‘ Improve- 
ments in machinery for combing wool, cotton, flax, and other fibrous sub- 
stances,” 

535. Francis GEORGE FLEURY, Merrick-square, Southwark, Surrey, 
“Improvements in meters or apparatus for measuring water and other 
liquids.” — 20th February, 1869. 

539. JOHN WEEMS and WILLIAM WEEMS, Johnstone, Renfrewshire, N.B., 
“Improvements in machinery, apparatus, or means for malting, heating, 
drying, cooling, and ventilating.” ’ 

540. WILLIAM |nOTSON, New Inn, Strand, London, WinttAM WykeEs 
LADELLE, Wraysbury, Bucks, and ANTHONY GAPPER SOUTHBY, Bulford 
House, near Amesbury, Wilts, ‘‘ An improved method of and apparatus for 
preparing esparto, straw, rags, or other materials for the manufacture of 


paper. 

541. SAMUEL OsBORN, Sheffield, ‘‘ Improvements in knives and knife bars 
for reaping and mowing machines.” 

542. JOHN OLIVER CHAPMAN PHILLIPS, Birmingham, “ An improvement or 
improvements in the construction of sets or purtial sets of artificial teeth.” 
—22nd February, 1869. 

563. JAMES NEILSON and JAMES MARSHALL, Glasgow, Lanarkshire, N.B, 
“Improvements in applying trade marks, names, and devices upon metallic 
eapsules.”— Partly a communication from Hermann Summerlein, Nurem- 
berg.—23rd February, 1869. 

607. WILLIAM THOMAS and WILLIAM DAVIS, Gadlys Ironworks, Aberdare, 
Glamorganshire, ‘‘ An improvement in the construction of winding ma- 
chinery or apparatus employed in mines, shafts, pits, or lifts, and inclined 
planes.” —27th February, 1869. 

634, JOSEPH FARRINGION, Charles-street, Clarendon-square, St. Pancras, 
London, “* Improved apparatus for travelling with ease, speed, and safety.” 
nd March, 1869. 

692, COLIN MATHER and WILLIAM ROSSETTER, Salford, Lancashire, ‘‘Im- 
provements in warping and weaving machinery.” 

697. JAMES ARCHIBALD JAQUES, Tottenham, Middlesex, Jonn THOMAS 
OAKLEY, Grange-road, Bermondsey, Surrey, and JOHN AMERICUS FaN- 
SHAWE, Tottenham, Middlesex, ‘‘ lmprovements in machines for grinding 
and surfacing rings, plates, discs, and other analogous articles made of 
iron or steel.”—8ih March, 1869, 

728, THEOBALD OBACH, Manchester, “ Improvements in fuel economisers, 
parts of which are applicable to joining and fixing pipes for other pur- 


5 9th March, 1869. 

737, FREDERICK OCTAVIUS PALMER, Webbs, near Hurstpierpont, Sussex, 
‘‘I[mprovements in apparatus for conveying goods or passengers from one 
place to another.” —10th March, 1869. 

767. JOHN COOKE, Lincoln, ‘‘ Improvements in ploughs.” —12th March, 1869. 

781, JOHN THOMLINSON, Abbey-street, Carlisle, Cumberland, and WILLIAM 
THOMLINSON, Loughborough, Leicestershire, ‘‘ Imprdvements in the manu- 
facture of paper and textile fabrics, and in the preparation of gypsum to be 
used in such and other manufactures.”—12th March, 1869. 

920, JOHN RAMSBOTTOM, Crewe, Cheshire, ‘‘An improved mode of venti- 
lating railway tunnels.” —i8/h March, 1»69, 

836, JOHN THOMAS, Middlesbrough-on-Tees, Yorkshire, WILLIAM BACON, 
N le-upon-Tyne, Northumberland, and HARRISON GROVES, Redcar, 
Yorkshire, ‘‘ Improvements in the manufacture of iron and steel, and in 
furnaces and apparatus employed therein.”—19h March, 1869. 

849. JAMES DARSIE MORRISON, Grange-road, Edinburgh, Midlothian, N_B., 
“Improvements in heating and ventilating buildings and ships by appa- 
tatus for warming, circulating, and purifying air and water, and for 
employing the same as sanitary agents, also applicable for cooking pur- 

"— 20th March, 1869. 
914. CHARLES nga a Kingsland-road, London, “ Improved 
making and water-tight flexib! ints 
March, 05. whe 





means of and 
eer to pipes_and 





1021. WimLttAM JOHNSON, Elms, Sketty, Swansea, Glamargonshire, South 
Wales, * An impr in hinery for compressing the carbonaceous, 
resinous, or other combustible sub $'‘employed the fi of 
compressed fuel, which improved machinery may also be employed in 
moulding clay and other building materials.”—5th April, 1869. 

1036. ARTHUR HELWiG, Old Kent-road, Kent, “Improved stitching and 
button-hole sewing machine.”—6th Aprv’, 1869. 

1045. RICHARD NORFOLK, Beverley, Yorkshire, ‘‘ An improved mode of 
and apparatus for casting screw threads on the naves of wheels and other 
artciles.” —7th April, 1869, $ 

1077. WILLIAM ANTHONY HUNTER, Southport, Lancashire, “‘ Improvements 
in tus for lighting street and other lamps.”"— 9th April, 1869, 

1097, Wintas ASHTON and JOHN HENRY STOREY, M ter, “ Imp: 
ments in apparatus for ascertaining and indicating the ‘duty’ ot steam 
engines, modifications of the said apparatus being also applicable to other 
purposes.”—10th April, 1869, 

1167. JAMES VIVIAN, Falmouth, Cornwall, “Improvements in engines, 
pumps, and machinery to be used in mining, partly applicable to other pur- 
poses.”—15th April, 1869, 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and e. Sums exceeding 5s. must be Fre- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton. buildings, Chancery-lane, London. 











List of Specifications Po, ote during the Week ending 
i9th June, al 

2078, 10d.; 3:10, 1s. 6d.; 3314, 8d,; 3318, 1s. 4d.; 3335, 10d.; 3339, 8d. 
8355, 8d.; 3360, Is. 4d.; 8861, 8d.; 8370, 2s.; 3372; Is. 4d.; 3379, 1s. 4d.3 
3381, 1s. 6d.; 3383, 10d.; 3386, 10d.; 3387, Is. 4d.; $394, 104.; 3404, 445 
$405, 4d.; 3406, 4d.; 3407, 4d., 3408, 4d.; 8409, 4d.; 3410, 4d.; 3411, 4d% 
8412, 4d.; 8413, 4d.; 3414, 4d.; 8415, 4d.; 8416, 1s.; 3417, 10d.; 3421, 4d.; 
$423, 4d.; 3425, 10d.; 3427, 4d.; 3428, 4d.; 3429, 4d.; 8430, 28. 6d.; 3431, 4d.; 
$482, 4d.; 3433, 4d.; 3434, 44.; 3437, 4d.; 3438, 4d.; 3439, 4d.; 3140, 104.; 
$444, 4d.; 3447, 4d.; 3448, 4d.; 3449, 4d.; 3452, 4d.; 8454, Sd.; 3455, 4d.; 
$456, 8d.; 3458, 4d.; 3459, 44.; 8460, 4d.; 3461, 4d.; 34163, 4d.; 3165, 8d.; 
3466, 4d.; 3468, 10d.; 3474, 4d.; 3476, 4d.; 3477, 4d.; 3478, 4d.; 3480, 4d.; 
3481, 4d.; 3484, 4d.; 3525, 4d.; 3720, Is. 4d. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for Tut 
ENGINEER, at the office of Her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings. &c. 
3684. H. Kinsey, Nottingham, “‘ Boilers.””—Dated 3rd December, 1868. 

In constructing steam boilers the inventor employs corrugated plates of 
meta] connected together in pairs, the ridges of one corrugated plate being 
connected to the ridges of the other corrugated plate by rivets or screw stays, 
so that the space between the plates may form a water space of the boiler, and 
the fastenings which connect the plates together must be sufficiently strong 
to withstand the pressure within the water space, the ridges of two plates may 
be brought into contact, but the inventor prefers that they should be kept at 
a short distance from one another by distinct pieces. 


3685. W. Simpson and J. Hutton, Northampton. ‘‘ Lubricating apparatus.” 
—Dated 3rd December, 1868. 

This consists in applying to the inner end of the valve spindle a conical 
head or valve, and in forming on the inner end of the tube through which the 
spindle passes a correspondingly shaped valve seat, against which the said 
valve fits when the lubricator is not in action. The conical valve is applied 
to its spindle by cutting a screw on the Jatter, which passes through a female 
screw in the former, so as to allow of the adjustment of the said valve on its 
spindle as required. 

3701. J. A. Fawcett, Wakefield, “ Supplying furnaces with fuel.”—Dated 
Sth December, 1868. 

This relates to a patent dated 20th April, 1868 (No. 1281). The present im- 
provements consist in the application to each of these holes of a hopper with 
a conical valve or stopper fixed on a spindle or rod, on which may be a 
handle at the top for lifting the same, also another conical stopper is fixed 
at the bottom and within the furnace, the two cones having their apices up- 
ward and so arranged that when the upper one is closed to the hopper the 
bottom one is open or not in contact therewith, but when raised the top one 
is open to admit a quantity of fuel to drop under it, the bottom cone being 
closed. So the opening prevents the fuel passing until the valves or cones 
are dropped, v hen the quantity thus admitted below the top valve passes 
through the opening, the bottom cone distributing the same upon the fire of 
the furnace. — Not proceeded with, 

3708. A. Massow, Edinburgh, “ Steam engtnes.”— Dated 5th December, 1863. 

This relates to mechanism whereby the ordinary or other suitable governor 
is made to act on a double-beat or equilibrium valve, s6 as to vary the dura- 
tions of the admissions of steam to the steam or valve chest of a steam engine. 
The movement for opening the equilibrium valve is derived from the crank 
shaft or other conveniently moving part of the engine, and is transmitted 
through a catch lever or intermediate piece hereinafter termed the catch, 
which, whilst moving in the direction to open the valve, is also made to move 
laterally by the action of an incline or its equivalent until it escapes off the 
end of the bar acting on it, whereupon it allows the valve to close, the valve 
always opening again at the commencement of the succeeding stroke. The 
part acting on the incline is shifted by the governor, so that the escape takes 
place at a later or earlier period in accordance with the action of the 
governor. 

3719. J. Ripwey, Belsize Park, ‘‘ Motive power "—Dated 7th December, 1868. 

This consists in improved apparatus for obtaining motive power from wind, 
for pumping or other purposes. The apparatus consists of a vane or blade 
combined with a pendulum and other parts, in such manner that the face of 
the vane or blade is first presented to the wind to produce the movement of 
the vane in one direction, and the edge of the said vane is then presented to 
the wind, so that little or no resistance is offered to the return movement, 
which is effected by a pendulum or weight attached to or rigidly suspended 
from the vane. 








Class 2,—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vesstls, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

3694 M. P. W. Bouttron, Tew Park, and J. Imnay, Westminster Bridge- 

road, *‘ Rotary propeller, d&c.""—Dated 4th December, 1868. 

This relates to rotary apparatus for the propulsion of vessels, the object 
being to construct prorellers capable of as easy reversal as the screw or 
paddle, and of superior efficiency. It also relates to rotary apparatus of a 
similar kind for pumping or forcing liquids or aeriform fluids. One form of 
propeller constructed is as follows:—The inventors mount a whee] on an axis 
transverse to the length of the vessel. This wheel consists of a central disc 
or cylindrical core furnished with biades projecting from it, and works freely 
within a cylindrical casing. On either side; of the wheel are guiding 
passages, two sides or boundaries of which are portions of cylinders, the outer 
one being a continuation of the cylindrical casing in which the wheel works, 
while the inner one is of the same diameter as the disc or cylindrical core of 
the wheel. Each of these grinding passages is open on one side to the blades 
of the wheel, so as to afford a free passage for the water to them, and is 
bounded on the opposite side by a helical surface. The positions of the helical 
guides and the width of the space between them. in which the wheel works, 
are so adjusted that if one of the helices were prolonged with a uniform cur- 
vature it would join the other and form a continuous serew thread through- 
out. The guiding passages thus formed are united tangentially with passages 
directed fore and aft respectively, which open into the outer water, as directly 
or conveniently as possible, 

3702. B. —_ Searle-street, ‘‘ Wheels.”—.A communication.—Dated 5th De- 

1 


This consists in the application of vulcanised caoutchouc to the wheels of 
railway carriages and other vehicles of like description.— Not proceeded with. 
3723. W. R. Lax, Chancery-lane, “ Railway carriage wheels.”—A communi- 
cation.—Lated 7th December, 1868. i 
This wheel consists of the metallic shell provided with a deep rim which 
forms the tread of the wheel, and a flange by which it is kept on the rail. 
There is an an rand a segmental clutch shown. Immediately 
within the rim is placed a rubber ring, the thickness of which is equal to the 
depth of the rim and shoulder. This ring is sup; d from the centre by the 
annular metallic shoulder encompassed by the ‘ 
Class 3._-FABRICS, 
Including Machinery and Mechanical 8 connected with 
Preporing, Manufacturing, Dyeing, ting, and Dressing 
Fabrics, &c. 


3686. W. R. Laxe, Southampton-buildings, Chancery-lane, “ Knitling ma- 
communicat:on. 1868. 





chines.” —A —Dated ' 
This relates to a machine a hich the belting is accomplished by the 
action of a series of teeth projecting from the periphery of a rotating disc or 


wheel which carries the series of teeth is fitted to turn on a stud or pin, which 
is fixed in the centre of a ring forming a part of the frame of the machine. 
The frame is extended on one side of this ring, and is provided with a 
a bracket and clamping screw, it may be conveniently secured u 
a table or other support. The disc or plate is geared in connection with a 


! toothed pinion, which is caused to act with an intermittent motion like a 





ratchet-wheel by means of a rod attached to an eccentric which is earried on 
the main spindle. , 
3639. 8. Hinscn, Glasgow, “ Dyeing.”—Dated 4th December, 1868. 

The mechanism or apparatus is composed of a shaft supported horizontally 
in bearings fixed in the sides of the dye boiler, and in which it is capable of 
being revolved. At or near the centre of the shaft a disc is carried, on either 
side of which sets of rectangular frames are pest. On frames hanks 
or skeins are h in an unstretched state, the frames being less in breadth 
than the length of the hanks or skeins. The frames are, by preference, 
placed radially to the central shaft, but they may be placed obliquely thereto, 
and, although they may be constructed without openings in the inner part, 
yet it is preferred to make them with openings, somewhat after the manner of 
a trellis, thus serving to keep the yarn in order without stretching it, by not 
allowing it too much play; or sets of three or more sticks may be fastened to 
the disc to serve in the same manner. 


3726: A. M. CLark, Chancery lane, ‘‘ Thread winders."—A communication.— 
Dated 7th , 1868. 


This relates to an improved mode of winding silk, cotton, jute, and other 
threads, cord, or twist, used for sewing and other purposes, or it be fine 
wire, for the purpose of retailing the same. A flat card or plate of thin wool 
or metal is provided on each edge with spaces or hollows corresponding with 
each other, so as to produce as many divisions as there are spaces in each 
edge. The winder is to be made of varying thickness and dimensions, and 
also with a greater or less number of divisions, so long as there are two or 
more. The winders may also have distinguishing colours for indieating the 
size and quality of the silk or other thread. The silk or other threads are to 
be wound on the divisions of the winder in lengths varying according to the 
size. The winding may be effected either by hand or machine, 


Class 4.—AGRICULTURE: 
Including Agricultural ~~. } gems Implements, Flour 


3705. H. Denton, Wolverhampton, “‘ Chain harrows.”—Dated 5th December, 
1868 


Upon a pair of travelling wheels he mounts a frame and pole, or a pair of 
horse shafts. Upon the axle of the wheels, or upon a transverse shaft parallel 
with the axle, he fixes or fits a barrel or drum to rotate with the axle or to 
Tun loose upon the parallel shaft, which barrel or drum is made to revolve by 
a clutch coupling or gearing, connecting it with one or both of the travelling 
wheels, A stop plate or slide is also provided for fixing the drum in position, 
which js formed and operates as hereinafter described. To this barrel or 
drum one end of the chain or jointed harrow is attached, so that the whole or 
any portion thereof can be wound up as required. 

3706. E. K. Dutton, Manchester, ‘* Gig mills.”—A communication.—Dated 

5th December, 1868. 





On each side of the centre of the raising cylinder is mounted a frame carry- 
ing at one end a leading roller, the other end swivelling around a centre or 
fulcrum, these frames being fitted with nuts, on which work screw shafts cut 
right and left hand, the arrangement being such that the two frames may 
approach each other or may recede therefrom according as the said screw 
shafts are turned in one direction or the other. An intermediate leading 
roller is mounted in bearings, capable of being moved towards or from the 
centre of the cylinder, and in the direction of the centre line of the said 
cylinder or thereabouts, each one of the said bearings being operated upon by 
a screw, and the two screws being connected together by a shaft fitted with 
bevel wheels gearing with corresponding wheels fixed to the screws. Each of 
the aforesaid frames carries a set of three guide rollers, over which the cloth 
is passed in order to break the contact with the cylinder, two other guide 
rollers being employed to guide the cloth on the intermediate leading roller, 
each of which swivels upon a centre fixed to or carried by the contiguous 
swivelling frame, the other end being connected by means of a link to one of 
the bearings of the intermediate leading roller, so that the motion of the said 
guide roller is governed both by the swivelling frames and by the said inter- 
mediate leading roller. 

3711. B. Fowxrer, D. Greie, and R. Bunton, Leeds, “‘ Steam cultivating 
machinery.” — Dated 5th December, 1868. 

In order to lift the tines or tilling tools of cultivating implements out of the 
ground to enable the implement to turn, and also in order to turn the imple- 
ment, the inventors mount upon it on an axis a lever, to which, at its free end, 
the hauling ropes for drawing the implements to and fro are attached. When 
the implement has arrived at the end of its course,,and what was the slack 
rope becomes the draught rope, the first action is to cause the lever to move 
round, and a pulley upon its axis then winds up a chain passing to a quadrant 
on the axle of the carrying wheels of the implement. The axle is thus 
tumed partly round, and being cranked at the ends where the wheels are 
carried by it, the wheels are thus depressed in respect to the frame of the 
aan or, in other words, the frame with the tines or tilling tools is 
raised, 


Class 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3699. J. R. Swatne, Edinburgh, “ Kilns.’—Dated 4th December, 1868. 

In order to obtain a more perfect combustion of fuel without smoke and 
with economy of labour, movable or travelling fire bars are applied to kilns. 
The fire bars are received into a chamber at the bottom of the kiln, over 
which a dry limestone arch is turned, through the openings or crevices in 
which the heat from the fire passes up into the kiln. 
ores.» Tuompson, Johnstone, * Sawing machinery.”—Dated 5th December, 

1868. 

The main framing of the machine is a table or bench of iron cast in one 
piece, the circular saw being arranged to work up through a slot in the top of 
it in the usual way. There are two pairs of vertical feed rollers, and each pair 
is’‘held in an upper frame, which is movable horizontally on a lower slide ad- 
justable horizontally upon guides fixed to the main framing. Levers carried 
on centres on the lower slides serve to press the upper frames towards each 
other, so as to make the rollers grip the deal or batten passing between them. 
One lever acts directly against the inside of the inner flange of its upper frame, 
and this lever is made with a horizontal arm, to which a weight is applied, The 
other lever acts on its frame through a small horizontal lever to reverse its 
motion, and has its bottom connected by an adjustable screw rod to the bottom 
of the other lever, so that the one weight acts equally on both levers and ensures 
the holding of the deal or batten accurately in the centre. The lower slides 
are adjusted by horizontal screw spindles, which are geared together by equal 
spur wheels, so as to move the slides equally to or from the centre line. One 
of the spur wheels is connected to its spindle by a cone elutch, that is to say, 
it is formed with a conical eye to fit a conical boss on the spindle, on which it 
is tightened by a two-handled screw nut, so that it can be loosened when it is 
wished to adjust the slides independently of each other. The spindles of the 
feed rollers project downwards, and have bevel wheels on their lower ends in 
gear with bevel wheels on transverse horizontal shafts below the latter bevel 
wheels travelling on their shafts, with keys and grooves, to accommodatethem- 
selves to the positions of the rollers, The horizonta] shafts have fast on them 
spur wheels, indicated by red circles, which are actuated by a pinion on a 
short shaft, and this shaft has on it a spur wheel in gear with a pinion on a 
short shaft fitted with differently sized pulleys to receive a belt from similar 

lieys on a shaft at the other end of the machine. The last mentioned shaft 
is driven by means of a beJt from the shaft of the circular saw. 

3710. J. Homes, Bradford, “ Kilns.”— Dated 5th December, 1868. 

The kilns are constructed as follows:—The annular smoke chamber is built 
around the chimney in the centre of the kiln, and communicates with the said 
chimney by means of flues formed in the wall thereof. Permanent radial 
division walls are built in the kiln, which walls extend from the smoke cham- 
ber to the outer wall of the kiln and divide it into firing compartments or 
chambers, in which the goods to be fired are placed. Flues are made in the 
said division walls to connect one chamber with anothez, and other flues are 
made in the wall of the smoke chamber to connect it with the firing chambers 
of the said flues, being closed as required by means of sliding dampers: Firing 
holes are formed in the outer wall of the kiln, and other holes (provided with 
covers) are formed in the top of the kiln for the purpose of allowing steam to 
escape during the first stage of burning goods and inserting fuel during the 
last stage of | Roman Openings or wickets, large enough to admit a horse and 
cart, are made in the outer wall of the kiln, one to each chamber, through 
which openings the goods are taken into and out of the kiln. 


2725. T. Kennan, Dublin, “ Latches or fastenings.”—Dated 7th December, 
1868. 
It is proposed to secure the wires’ of wire ropes to the uprights or stan- 


dards of strained wire fences by the aid of metal caps, rings, staples, or straps 
fitted, in some cases, outside standards, and in other cases, where hollow 

dards are employed, inside the standards. A hole or holes is or are made 
horizontally through the caps, rings, staples, or straps, so as to d 
to another hole or holes made transversely through the uprights or standards 
for the passage of the wire or wire ropes. After cingtthe wire or wire rope 
and straining the same in or well-known manmer, it is ¢' or 
held securely in its place in the ht or standard by the action of one or 
more wedges which cause the ca , or strap to move slightly in or upon 
the standard, and thereby nip the wire between the oppor inner surfaces 
of the holes made respectively in the standard and in the cap or other like 
attachment. 


3697. J. a ae ” anaeen so pees a 
This consists arrangement or stenc and m Ww. 
the inventoris enabled to clean the eane without breaking tp the chesee tf 
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be so applied, and ‘Sy which the mud and other solid matter is to a great ex- 
tent prevented from ing into the traps, The mud box{is attached withwhich 


is cast a second vessel, and in this isthe mid-feather which constitutes the 
ordinary trap, but within which the inventor places a grid; upon a continua- 
tion of the mid-feather is cast a lug, to which is hinged a dead plate which 
is formed in the same piece with the usua] grid, and the p'ate rests at its 
upon a mid-feather extending across the box, thereby forming a 
a which is provided with a grid. The upper part of the box is formed 
wit amibedine out against which (if the apparatus be applied to a street) 
the paving stones are set, and they are thus prevented from pressing against 
the end of the grid and sides of the face, and these ome may, therefore, be 
ve upward on their centre. The bottom of the mud box is inclined 
8. 





Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
3709. J. Apnanam, Birmingham, “ Central-fire cartridges."—Dated 5th 
December, 1268. 
The inventor makes the chamber to receive the anvil and percussion cap of 
a cylindrical figure, and in one piece with the head of the cartridge case, the 
sides of the chamber being made of a double fold of the metal of the head. 
A hole of a size proper to admit the percussion cap to be used is made in the 
centre of the said head. The anvil hereinafter described is introduced into 
the chamber from the open end or mouth of the cartridge case, and the 
chamber is closed upon and made to retain the anvil. The chamber is made 
by pressing or shaping, by dies and pressure, a deep annular groove or depres- 
sion in the flat part of the head. A portion of the metal of the head is 
thereby forced into the interior of the powder case, the double fold described 
of the chamber being at the same time produced. The anvil hereinbefore 
referred to consists of a conical block of metal, having in its axis a hole or 
passage, and in its base, and concentric with its deep axis, a deep groove or 
——— of a size proper to receive an ordinary percussion cap.—WNot pro- 
with. 


3720. A. Krupp, Essen, Prussia, “ Breech-loading ordnance.""—Dated 7th 
December, 1868 


, 5 

This consists in certain mechanical arrangements for more easily and effec- 
tually manipulating the wedge used for opening and closing the breech, and 
also for effectually locking such wedge in its position for firing, and at the 
same time accurately determining that the wedge is in its proper position in 
the gun; also for igniting the charge in the gun by a vent through the centre 
of the wedge. 


Class '7._FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

3690. R. Cuarxwes, Birmingham, *' Thimbles.”—Dated 4th December, 1868. 
This consists in lining thimbles with glass, which may be effected in 
various ways, such as making the metal or compound metal outer casing of 
the thimble a mould or matrix, and applying an internal plunger, leaving a 
sufficient space for the glass, the latter being in a soft state during the time it 
is being pressed into the interior of the metal or outer casing, or the glass 
lining may be on the exterior, the exact shape and dimensions of the internal 
form of the metal casing, the glass lining being held or retained by the outer 
or metal portion of the thimble being lapped or spun over it (operations well 
known), so as to retain the glass and form a bead around the open part of the 
thimble.—Not proceeded with. 
3696. J. S. CaPeLwe, Paris, “Perpetual calendar.”—Dated 4th December, 1868. 
In the calendars hitherto used a second readjusting knob was indispensable 
to bring back the date to the first day. By this method, when the date 
finishes, it recommences by the same knob, and always by the same motion of 
the cylinder and toothed gearing. This method is not only applicable to 
— but also to inkstands, bookcases, console tables, and other articles of 
‘urniture. 


3707. A. V. Newtown, Chancery-lane, 
5th December, 1863. 

The object of this invention is to fit the flour as it comes from the mill- 
stones for being immediately dressed through silk. For this purpose it is 
necessary to extract from the flour the moisture which it contains, and at the 
same time to reduce the temperature of the flour to that of the air in the mill. 
To attain this end a novel arrangement of apparatus is employed, in which 
the flour is discharged down an air channel. It is met by an upward current 
of air, as has heretofore been proposed, but by this apparatus the flour is 
effectually prevented from escaping into the mill or obstructing the escape of 
the air and moisture. 


3716. J. E. Wooxr, New Bond-street, ‘‘ Cooling milk.”—A communication.— 
Dated 7th December, 1868. 

This relates to the construction, arrangement, and combination of certain 
concentric, cylindrical, or otherwise suitably-shaped vessels, each vessel being 
made with double walls or sides, affording spaces between the walls or sides 
for the circulation and passage of the cooler fluid. Through the bottom of 
the vessels, and fitted with water-tight joints, are short pipes, having made in 
them opening icating with the said spaces, so that the cooler fluid 
entering the bottom of the apparatus may be made to fill and pass through al 
the said spaces to the points of discharge at the top of the said vessels.—Not 
proceeded with. 

3730. W. J. Tu1cruenen, Islington, ‘‘ Watches."—Dated 8th December, 1868. 

This consists in introducing into the impulse lever a gold stud or screw 
slotted through to receive the jewel, the points of which are curved ellipti- 
cally for taking into the notch of the roller and giving the vibratory impulse 
to the balance, by which arrangement greater mathematical accuracy of 
adjustment and perfect solidity of the working parts is maintained than by 
the system at present in use. In connection with the above, the escapement- 
wheel is formed with the points and stems of the teeth cut at obtuse and acute 
angles upon the periphery of the wheel, so as to form the locking teeth, at the 
same time obviating ‘‘ banking pins ” and thereby giving a double impulse 
action to the balance; and, in the event of the watch meeting with any jar or 
sudden shake, the ruby pallet or pin in the roller, on striking the points of the 
lever, unlocks the pallets, which, on being liberated, run down the angles of 
the teeth of the escapement-wheel, and break the force of the concussion by 
falling softly and propelling the pin forward whilst the main impulse power 
is still on, by the result of which the vibrations of the lever are brought 
sooner to an equilibrium, without causing any disturbance or disarrangement 
in the time of the watch by external motion or otherwise, the said escapement- 
wheel being formed of gold, and the lever and roller of tempered steel, pro- 
vided with ruby pallets, obviates the necessity of employing lubricating oil ; 
and, Secondly, in the introduction of an improved locking detent into marine 
and other ch 8, for ' ing for any interruption or stoppage to 
the escapement, by which uniformity of time is effectually secured; and, 
Thirdly, in the construction and employment of a bi-coniform spiral timing 
opine, Be producing a concentrical vibratory action and steady oscillation of 
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“ Flour."—A communication.—Dated 











Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 


3700. E. Frawxciiion, Puteaus, “ Dyeing."—Dated 5th December, 1868. 

Having cleansed the furs or hairs thoroughly in any convenient manner 
from all extraneous substances which may have been used to remove the 

from the fur or hair, the inventor washes well in water rendered 

slightly alkaline. After having well washed in plenty of water he drains the 
fur or hair, and brushes it over with or steeps it in a solution prepared as 
follows :—Seventeen ounces of water is taken, and four drachms of chloride 
of potash, one and a-quarter drachms of chloride of ammonium, one and 
a-half ounces of nitrate of aniline, and four drachms of sulphate of copper 
added to it. To give the bath a greater density he uses tapioca as a thicken- 
ing. In the case of a detached fur or hair the solution may be used as a 
bath, the fur or hair being steeped in it. 
3712. D. H. Patrersow, Spencefield, ** Bleaching.” —Dated 5th December, 1868 

This consists in the use of one or more chests made of iron or other similar 
material. The chest must be of sufficient strength to sustain a pressure of at 
least ten pounds weight to every square inch of its surface, and is furnished 
with a lid or cover to be screwed down upon it, and made steam-tight by 
means of a gasket or other steam-tight joint. The lid may be lifted off the 
chest by means of a travelling crane, and one lid or cover may thus be made 
to serve for more than one chest. The chest must be lined with lead or other 
anti-corrosive material in order to prevent any chemical action by the bleach- 
ing or dyeing solution employed upon the iron or other material of which the 
chest is constructed. 
3714. A. M. Cuark, Chancery-lane, “Disinfecting sewage.”—A communication. 
Dated 5th December, 1868. 

This relates to the manufacture of double phosphate of magnesia and iron, 
and also to the application of the same for the treatment of sewage waters 
and other similar matters, and for disinfecting and enriching the residuum of 


the said waters or matters. 
3722. W. R. Lake, pee y te “* Photographing by articial light.”"—A com- 
munication. — Dated 7th ber, 1868. 

The interior of the room or apartment is curved above, and at the front 
and sides of the point whereon the light is to be d a magnesi 
lamp or burner is arranged in such a position that its light will be reflected 
upon the said point; an opening is made in the curved end of the room for 





penin; 
the camera, and a suitable background is placed at the other end; 4 lamp of 


Class 9.—ELECTRIOCITY.—None. 


Class 10.—MISCELLANEOUS. 
luding all pat not found under the preceding heads, 
3682. C. H. 7a Lhwerpool, ‘ Drawing instruments.” —Dated 3rd De- 
H 


cember, > 

This iustrument is called the catholograph, and it consists of a pair of cross 
levers working on a fixed axis in or near the centre of their length. The 
ends of these levers or beams are connected at each end by a pair of links or 
connecting rods jointed together at one end, and to the extremities of the 
cross Jevers at the other. so as to form two sections constructed on the lazy- 
tong principle. The axle or fixed centre, upon which the cross levers work, 
is formed with a clamp or other suitable means of attachment for fixing the 
same to a drawing board, drawing block, or a frame on which the paper, 
canvas, or other material to receive the drawing or sketch is intended, and 
which is placed in a vertical or nearly vertical position when the instrument 
is being operated with. A peucil or other tracing point is fitted to one of the 
connecting rods on the Jower end of the cross .evers, so a3 to be in front of 
the paper or other material which is to receive the drawing. 


3637. W. R. Lake, Southampton buildings, *‘ Cutting edible roots.” —A commu- 
nication.— Dated 4th December, 1868. 
This consists of a frame or stand, the upper part of which is encased, 
Also of a shaft revolving in bearings in the frame. A balance wheel is 
attached to one end, and to the other is attached the crank, or other means for 
communicating power to the machine. A hollow cylinder open at one end 
is rigidly attached at the other end to the shaft, so as to be carried with the 
shaft in its revolution. The dram or shell of the cylinder is formed with 
three inclined slots extending from .end to end; these slots inclining or 
curving towards the centre of the cylinder as they pass through the case or 
drum. 
—> . Roninson, Lewisham, “ Dressing millstones.”—Dated 4th December, 
1868. 


T: 
i 





This relates to machines for forming curved or convolute lines or cracks on 
the surfaces of millstones, and consists in causing the lines or cracks, near 
the periphery or skirt of the millstone, to be wider apart or coarser than those 
near the centre, so that the wear on all parts of the stone will be equal, thus 
obviating the existing disadvantage of the surface near the periphery of the 
stone wearing away before the surface near the centre thereof by reason of 
the difference in the speed of the various portions of the surface. 


3691. J. H. Jounson, Lancoln's-inn-fields, ‘‘ Cures of diseases.” —A communica- 
tion.—Dated 4th December, 186+. 
This relates to a peculiar mode of treating diseases and to apparatus em- 
ployed therefor, and consists essentially in enclosing the patient ina main 
air-tight receiver provided with a close fitting cover and removable front or 
shell, the joints being packed tight with india-rubber, the shell or front being 
further secured, when adjusted in position, by any convenient fastening. If 
desired, glazed windows may be provided for enabling the progress of the 
treatment to be inspected by the medical attendant. The neck of the patient 
passes through a ring packed with an india-rubber cap or hood which en- 
closes the head, Jeaving the face only exposed ; an air inlet valve is provided 
for admitting fresh air when required into the receiver, which is furnished 
with a vacuum gauge and flexible air tubes in connection with an air pump, 
as also with electrical wires for the application of electricity to the patient 
when requisi In conj ion with this main vacuum receiver are em- 
ployed other auxiliary receivers for the reception of the limbs whilst the 
patient is still within the main receiver, such auxiliary receivers enabling an 
increased vacuum to be applied to any of the limbs if requisite. 
3692. J. C. Rotxins, Upper Thames-sireet, ‘‘ Nozzles.”"—A communication.— 
Dated 4th December, 1868. 

The nozzle is formed by preference of thin metal spun up into a screw, and 
a screw-cap is applied thereto which is made in a somewhat similar manner, 
but instead of leaving the bottom of the nozzle open to the can or other vessel, 
a piece of thin metal is fixed at the bottom thereof, which may be readily 
removed by a knife or other suitable means when it is desired to pour out the 
contents of the can or other vessel. 

3693. W. G. Arnstig, East India-avenue, “* Drying peat, &c."" — Dated 4th 
December, 1868. 

The inventor places the peat or other materials to be dried on open trays or 
shelves, leaving spaces all round for the passage of air, as is now commonly 
practised. These trays or shelves are carried by wagons or “‘ lurries” provided 
with cranked axles, so as to facilitate the use of large or comparatively large 
wheels, and thereby render the traction more easy, and at the same time per- 
mit of the wagons or “ lurries” being made to fitor nearly fit the sectional 
area of the drying shed through which they have to pass. 


3695. H. L. Manspey, Louth, “ Photographic prints.”"—Dated 4th December, 
1868. 


This consists of one or more receptacles or vessels for containing the toning 
of fixing solutions or water or other liquid in which the photographic prints, 
or other articles to be prepared, are immersed, and so arranged that by means 
of the machinery or apparatus a mechanical rocking motion can be produced 
and applied to the washing photographic prints and other fragile articles, as 
also in the operations of toning and of fixing photographic prints, and for 
other purposes for which it is desirable to use a rocking motion, with or with- 
out change of water or other liquid.— Not proceeded with. 
3698. A. C. Sterny and J. Lams, Rotherhithe, and J. Fonprep, Blackheath 
** Purifying paraffin.” —Dated 4th December, 1868. 
This relates to a novel mode of treating and purifying paraffin in the condi- 
tion of loose crystals, the object being to expedite and economise the operations 
of separating the crystals from the fluid with which they may be naturally or 
otherwise associated, and of washing and drying the crystals. To this end 
the inventors first submit the mixture of peraffin and oil to the action of a 
centrifugal apparatus, acting on the principle of what is known as the hydro- 
extractor, by which means the solid paraffin is separated from the oil, the 
paraffin being retained within the apparatus and the liquid or oil passieg 
away through the pervious sides of the same in obedience to the centrifugal 
law. 
3713. W. R. Laxe, Chancery-iane, “ Removing stem from printers’ type.”—A 
communication.— Dated 5th December, 1568. 
This consists of a stock or frame by which the apparatus is attached to a 
printer's type casting machine, in such a position with reference to the mould 
as to catch or receive the newly cut type immediately after it is discharged 
from the mould. In the upper surface of the stock is formed a gutter for the 
type to descend in vertically; through the gutter is cut a hole into which is 
fitted an adjustable plug attached to a right-angled lever working on a centre 
pin, which when drawn back lets the broken-off jet of type metal escape, 
while the upper slides down the gutter to escape from the end of the appa- 
ratus. This plug is kept in its place by a spring. There is a sliding adjust- 
ing plate secured to the face of the stock by set screws working in slots in the 
plates.— Not proceeded with, 
3715. A. B. Beranp, Paris, “ Manufacturing gas.”—Dated 5th December, 
1868 
The coal, wood, turf, or other suitable fuel employed, is introduced through 
the upper opening provided with an hydraulic bell or cover into a tube widen- 
ing out into a conical form at its lower part. This part is perforated with 
holes to facilitate the escape of gases. This tube rises or fall so as to regu- 
late the height of the charge in the receiver of the;gas generator, which is 
supposed to be full of fuel. The shape of the interior of the gas generator is 
that of two cones with their bases opposite each other attached together by a 
cylindrical part. This arrangement has the advantage, when employing rich 
coals whicn expand, of facilitating the descent of the charge into the upper 
part of the receiver in which the coal has not been converted into coke by 
the volatilisation or the decomposition of the tarry substances. 


3717. W. Curswett, Islington, “ Roughing horses."—Dated 7th December, 
1868. 





The rough or roughs consist of three-cross iron bars or bar plates in two 
separate pieces, with shoulders to fit inside the shoe, and flat at the ends, and 
so arranged by means of a screw and nut as to take a lever bearing on the 
shoe itself, and not in any way press upon the sole of the foot or feet; each bar 
or cross-plate is drilled to receive one or more sharpened steel pegs or roughs 
threaded to screw into the bar at given distances, so that each three-cross bar 
or bar plate is furnished with three or more of the steel pegs, removable as 
may be needed from wear or otherwise, and replaced by others or newly 
sharpened.—Not proceeded with. 
3718. A. Homrnay, Hal 
1868. 


¢ of coke.”— Dated Tth December, 





“ew. 


This has for its object principally to make coke from small coal or slack, 
but may also be applied to the manufacture of coke from lumpsof coal. The 
inventor takes slack or coal broken into slack, and consolidates the said slack 
into blocks by driving it little by little into moulds or rings of iron fire-clay 
or other strong material, or into a chamber of a furnace, the slack being by 
preference wetted with water during the consolidating process. The consoli- 
dation of the slack in the moulds, or rings, or chamber, is effected by the 
percussive or — machinery hereinafter described. The moulds con- 
taining the consolidated blocks are heated in a furnace, and the coal is 
thereby converted into coke. Jt is preferred to pile the moulds filled with 
consolidated stack upon one another, 80 as to ent as far as possible the 
combustion of the coal during the coking process, or the blocks of consoli- 
dated coal may be coked without being protected,by their moulds or rings. 
3721. EB. Stmons, Stefield, ‘‘ Horse-shoes.” — Dated 7th December. 1868. 

This consists in a light steel or wrought iron frame provided with a ball 
plate for covering-in the hollow part of the hoof, and three or more calks or 
projections beneath for giving a firm foothold ; a toe-cap projects upwards in 
front over the toe of the hoof, and two heel-clips are provided at the rear, the 
said heel-clips being made of spring steel, and connected together by a 
8 and slightly bar, by turning which they can either be sepa- 
rated for placing the shoe on the hoof and remeving the same, or closed in 


3727. C. Farrar, Bow, ‘‘ Reducing wood to fibres.’ —Dated *th December, 1868. 

The inventor mounts upon a cast iron or other frame in suitable guides a 
reciprocating plane or cutting tool. In this plane there is fitted one or my 
of plane irons with adjustable screws or wedges, and with their cutting edges 
upwards, and facing each ot er when two are used. In advance of each 
guns iron is otnetll ten let into the body of the plane, and provided with a 
number of sharp-pointed knives or lancets, which may also be adjustable and 
serve to score the wood longitudinally in front of the plane iron, thereby 
having the effect of reducing the shavings to narrow shreds or filaments. 
One or a pair of feeding hoppers is mounted upon the frame, and each hopper is 
provided on ‘ts opposite parallel sides with roughened, fluted, or toothed feeding 
rollers, which are carried in suitable slots in the hopper and are kept pressed 
inwards by springs, so as to nip the pieces of wood which are supplied edge- 
wise into the hopper and gradually feed or propel them downwards on to 
plane as fast as the cutting proceeds. 


8728, A. Macxis, Warrington, ‘‘ Type-composing apparatus."— Dated 8th De- 
cember, 1868. 

The type pockets are stationary, and are arranged in a circle or a portion of 
acircle around or over a revolving wheel or frame, the wheel carrying a 
number of pick pockets, each of which is capable of withdrawing type from 
one of the pockets, the precise pocket upon which each pickpocket shall 
operate being in one arrangement determined by the position of the perforations 
in a strip of paper acting in concert with a system of levers and triggers or 
fingers in manner as or nearly as follows ;—The system of perforations which 
the inventor found suitable was similar to that used in the former and herein- 
before mentioned apparatus, in which each letter or sign is represented by two 
or more perforations, the distinctions between the several letters or signs 
being effected by changing the positions of the perforations from one to 
another of a series of straightlines or imaginary lines, as, for example, fourteen, 
which number will in ordinary cases be found to be sufficient. The strip of 
paper thus perforated is passed by an intermittent movement over a perforated 
drum or plate and into contact with a series of fourteen pins attached to or 
formed on a corresponding number of levers or triggers, each movement of 
the paper bringing two perforations opposite to two of the pins, which said two 
pins enter the said perforations, and the corresponding levers move int) position 
to set one of the pickpockets. 


3729. H. A. Bownevitie, Paris, ‘Spinning looms.’’—A communication.— 
Dated 8th December, 1868. 

This consists in a pressure piece oscillating on a pivot which slides in a 
slide at the extremity of a support fixed to the bar of the loom, this oscilla- 
tion being obtained by means of a connecting or drawing rod, of which one 
extremity is fixed to the said pressure piece, whilst the other extremity is 
connected with the lever of a steel-yard, the movable counterweight of which 
ailows of increasing or diminishing the pressure exerted by the pressure piece 
on the rollers. 

3724. C. F. C. Crerin and J. Warsow, Glasgow, ‘‘ Supplying air to divers.”— 
Dated 7th December, 1868. 

This consists in drawing off or exhausting the foul air and gases, thereby 
allowing fresh air to flow down the supply pipes by gravitation instead of 
forcing down the fresh air as heretofore practised. This is effected by means 
of a fan or exhauster, which may be driven by a system of wheelwork actu- 
ated by springs or by any other convenient method. One fan box or casing is 
connected to the tube or tubes which communicate with the diver's helmet 
and lamp, through which the foul air and products of combustion are drawn 
off and discharged into the atmosphere, thus producing a partial vacuum 
within the helmet and lamp, which may be supplied with fresh air by means 
of one main air tube provided with two branches at one end, one of which is 
attached to the diver’s helmet and the other branch to the lamp. 

3704. R. Ginpwoop, Edinburgh, ‘‘ Crushing ores, dc." —Dated 5th December, 
1868. 





This consists in imparting a longitudinal reciprocating motion to one or both 
of a pair of rollers used for crushing or reducing ores or similar materials, or 
for compounding different ingredients, such as the oleaginous and resinous 
matters used in making sheep smears. 








THe Frencu Iron Trave.—(From our Correspondent.)—The 
French iron trade continues extremely active. MM. de Wendell 
are constructing two new blast furnaces 8Uft. in height, and thirty 
puddling farnaces in which the Siemen process will be empleyed. 
It is proposed to establish a rolling mill at Marnaval. 

EsxratoM in the supplement of the London Gazette of Wednes- 
day, the 2od of June.—In the list of nominations to the Civil 
Division of the Third Class of the Order of the Bath, for ‘‘ Andrew 
Murray, Esq., Surveyor of Factories and Consulting Engineer, 
Royal Navy,” read ** Andrew Murray, Esq., Surveyor of Factories 
and Consulting Engineer under the Board of Admiralty.” 

On Saturday week last the satisfactory testing of large wrought 
iron shear legs took place at Hobbs’ Point, Pembroke Dock, where 
they are erected. They are 1Z1ft. high, aid are constructed to 
carry a load of seventy-tive tons suspended from the top, and 56ft, 
from their base, which, with their steam crabs, are from the factory 
of Messrs. James Taylor and Co., Birkenhead, who have already 
supplied the above dockyard with a large number of labour-saving 
machines. We understand this firm was the first to introduce the 
application of the double cylinder steam hoisting apparatus into all 
the naval dockyards, whic is now so universally adopted when 
heavy bodies are to be raised with economy. 
D&PARTURE OF TAE BERMUDA Dock.—The cables of the Bermuda 
dock were slipped at precisely 4.20 on Wednesday morning, and in 
the calmest of calm weather the dock made the first move«nent on 
her passage out, towed by Government tugs. On arriving at the 
Nore the Agincourt and Northumberland, ironclads, were found to 
be in waiting with their steam up, ready to commence the task of 
towing the dock to Madeira. The dock was taken under the stern 
of the Northumberland, and at once made fast to one of the im- 
mense hempen hawsers constructed especially for the purpose, and 
measuring nearly 30in. in circumference. The tugs were then cast 
off, and a second hawser was passed from the Northumberland to 
the stern of the Agincourt and secured, the Terrible at the same 
time taking up her position at the stern of the dock to assist in 
steering. ‘To afford some idea of the magnitude of the undertaking 
as regards towing and steering the immense structure, it may be 
mentioned that the total length of the “procession” in the order 
above described was upwards of 3400ft. Navigating Lieut. George 
Brockman, the Queen’s pilot, navigated the squadron to the Downs, 
the dock itself being under the management of Mr. Barnaby, the 
Admiralty overseer, who has with him a crew of seventy sailors, 
On arriving at Madeira the Warrior and Black Prince will take the 
places of the Northumberland and Agincourt. The voyage will 
then be resumed direct for Bermuda, and off the port of destina- 
tion the Barracouta and other vessels have been directed to relieve 
the ironclads and navigate the dock to her final moorings. The 
greatest commendation is due to Capt. the Hon. A. A. Cochrane, 
O.B., for his assistance in preparing the dock for sea. 
Civi AND MecHanicaL ENGINEERS’ Soctety.—The annual 
general meeting of this society was held on Wedaesday, the 23rd 
inst., at the Whittington Club, when the report of the council and 
financial statement was submitted and approved on the retirement 
of the president and council from office. Ie members expressed 
themselves greatly indebted to the president for his services, also 
to the members of council. The following gentlemen were elected 
to fill the various offices for the ensuing sessioa, 1559—1i870: As 
president, W. Forsyth Black, G. J. Crosvie Dawson and James B. 
Walton as vice-presidents ; members of council, R. M. Bancroft, 
G, R. Godson, Frederick A. Klein, William Meakin, and Frederic 
H. Roberts ; hon. sec., G. W. Usill ; and Arthur F. Pain as hon, 
treasurer. Messrs. Roberts and Dawson having resigned their 
respective posts of hon, secretary amd treasurer, which they 
have so successfully held for a period of nine years, and to 
whose efforts the members are greatly indebted, it was proposed 
and carried by acclamation that the special thauks of the society 
be presented them suitably engrossed and illuminated upon vellum, 
expressing the warm appreciation their services have given, Mr. 
G. W. Usill, late member of council, has agreed to act in place of 
Mr. Roberts, and from his previous exertions it is anticipated that 
he will prove a valuable officer ; likewise Mr. Arthur F. Pain, who 
has consented to act as hon, secretary. It was resolved that the 
Society for the future should work under the Scientific Institution 
Act of 1854, and it was determined to hold, during the recess, the 
second annual dinner, likewise a conversazione. Numerous other 
considerations were taken into account; bus it should be men- 
tioned that the Society is in a very flourishing condition ; its objects 
are to avoid any attempt to pete with the older institutions, 
but to offer special facilities for the younger branches of the pro- 
discussing 
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for fixing the shoe firmly when required. —Not proceeded with. 
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Reports. —On "CHANGE AFTER MEETING: Improved 
Tone—Tue Home TRADE AND THE Hanvest—Pie Ino: Prices 
Maintained—Coa: Good Demard for Domestic: Small Consump- 
tion at Ironworks—Inon FounpDERS AND MACHINE MAKERS: 
i TIronmaking Machinery —STeaM 
: Demand for —THE 
Hammer Repiacinc THe HELVE: Superiority of the Hammer 
te WoRKERS AND JAPANNERS: Good Quar- 
8 HoLLow Wargs—GaLvaNisers — Best Look 
Makers—EpGE Too MakeRS—THE SouTH AMBRICAN TRADE 

—Cor Nats—Nat Maoarvery. 
‘ ‘THE preliminary meeting of the ironmasters in this of the 
kinglom, was held y (Thursday) in Birm’ The 
chief business of these quarterly erings is to determine the 
pri . which ae regulate the transactions of the leading makers 





_ the pe -=s th a question the mee viet not 
ong in deciding ay. Wi prevailing rates iron, 
which are kept up by pb of the great demand that exists for 


rails, it was clear that no reduction upon the present ‘‘ list” 
could be safely adopted, even supposing that a reduction 
might bring more orders into the That such an 
effect would follow a reduction was not at all likely. Besides, 
te masters have gras oe . Kang ear men’s wages as 
ong as it is possible to keep m up. every groun 
therefore, there was reason why no alteration should be aeeile re 
when we speak of alteration, we can refer to such an alteration as 
would be embraced in a drop in prices. <A rise was altogether out 
of mee os It was — comme os aes should 
remain in the proportion o' uch quotations are, 
however, only seldom obtained in malt : On almost 
every hand considerably lower rates have ta be accepted to seeure 
orders ; yet men’s wi remain fixed by the standard list of the 
price of iron. Even with the low prices w generally ere 
now, there is so little being done that hardly a 
found who is not complaining that he never knew the iron trade 
of South Staffordshire so bad as it is at this hour. Much of this 
state of things is attributed to the ry omg condition of the 
manufacturing trades at home in which is used up in large 
quantities. ‘ 

The feeling on Change at the close of the preliminary meeti 
was better than last Se cckine ach af todas tae 
more favourable harvest ts would soon appear and thereby 
an impetus be given to the ae demand, which would exercise 
a most beneficial effect ‘in this district. 


Th makers made very few sales » and i 
woe abieas in favour * ala but nolo thee ae ce or 
more 
h 
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branch; but there is no improvement 

whenee the ironworks are supplied. 
The ironfoupders and the makers of maobinery required in wills 
and forges ax aed so busy as they were a few months ago. The 
increase of ‘thé means of production at the finished ironworks in 
the Cleveland district was affording prospects, some time ago, of a 
large amount of employment at the works here where such 
ced; but there is not now so much being done 
on that account. It is true that considerable demands have been 
satisfied, but the leading explanation, we surmise, is to be found 
in the wider extent to which the Cleveland district is supplying its 
own wants in this as in most other particulars. The demand in 
this district, on the same account, is only very small. 

At the same time there are firms here, who, producing first-class 
machinery, and especially steam hammers, are doing a cheering 
amount of business. At the leading ironworks in 










there is a tendency to replace the helve with the steayy hammer ; 
and where the steam hammer has been already in tools of 
greater force are being Jaid down in the place of which at 


one time were bien mp heavy enough, but which now, ‘in the case 











conspicuously of of the large are not fi economi- 
CE ig a ey 
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made to do work which at time devolved caubecitthy Sonia 
rolls. South Wales is moving in the matters of hammer 
power; and, if we mistake pot, there is hardly a to be seen 
atthe present time at ville’s works in Ni Stafford- 
shire, In this ‘last-d alteration the no of the old 
forge managers are ther inverted. It at one time 
their opinion that there was no means of so eff. ena. Fe 
scoria out of the iron as by submitting it to the g of the 
helve. A skilful shingler, it is asserted, whilst he not 
well modulate the force of the monster sledge itself, yet could ac- 
complish the purpose by the manner in which he about the 
iron. Hence these men are those who very 
‘wages ‘armeorn on It is =m however, d thatthe 
steam mer can ‘orm the needed purification orough’ 
and more a and more economi: than thg:helve, at the 
same time that the saving in motive must b@ yery consider- 
able. The substitution of the steam mer for th; in iron 



















are becoming increasingly valuable with 
machinery. The prices 
are manufactured are something astonishing. 

tacks, which may be used either black or coated with tin as tin 
tacks, are being sold wholesale as they leave the machine at 14d. 
per thousand. 


agg Shed fae ces Saqnere — ee — 
mee’ e minary meeting of makers was or to-day 
(Thureday), and it 


are 

wioe apparest thas apipesDiow sutvabcinay Toute eastecing tate 
ever, ers are refrainin, en in 

t to be the result of eng _ 4 y 
but there are unmistakable indications that they will be doomed 


to 

m 
deliv , all the great iron: 
prices must advance before many weeks 
and United States requirements are known to be 
is little, if any, competition with Belgian and other continental 


and no improvement is expected to take place until 
quarterly meeting. 


has been of late, the fine weather which has p 


enabled a good many vessels to arrive at the local po 
arrivals are not so numerous as ex} 


distant ports, This coupl 
Toeunthe seas tah : 
at present the collieries are not working 


:: = se 
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elk saendlied chontne diets began to take 


customers in Russia and in the Antipodean colonies. 


Cut nails are keeping in steady reques end So gone pontavet 





June 25, 186°. 
NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 
fersey Docks and Harbour Board: Steamers to Nor- 
way.—STate OF TRADE AT SHEFFIELD— CG 
Waterworks —STaTE OF 
ROW-IN-FURNESS— NORTH-EASTERN 3 
building on the Tyne: Archer's, Stone Breaker: Trial Trip of @ 
Tug—Tue CLEVELAN 








diminutive goods 


at which some of 
ishi Admirably made 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THe Inon TRADE: No Degree of Animation during the Past Week: 


the Quarterly Meet- 


Coast of America: Home Trade Inactive.—'THE TIN-PLATE TRADE 
—Tse Steam anpD House Coat TRADES—TRIALS OF NoRTH 
CouNTRY AND WELSH COALS--ABOLITION OF THE TRUCK 
SysT—M IN THE LiYNVI VALLEY—THE FERNDALE COLLIERY 
EXPLOSION—CLOSE OF THE CAREER OF THE MERTHYR AND 
ABERDARE STEAM Coat Company. 


THE iron trade of this district has not been 
imation 


haracterised by _— 
degree of ani during the week, and the demand for 


e quarterly 
it is intended to fix the prices for all descriptions of 


iron for the next three months at present ruling rates. No fresh en- 
gagements ae any importance have 


entered into, although there 
ts now in the market ; and it is satisfactory 
unabated. It is, how- 





hea 
ts until the month of July or August, no doubt with 
of placing them on more favourable terms than at present; 


tment, and that they must make up their minds to 
higher prices if they intend to fix contracts for summer 
masters being ney of opinion that 
ve é) 


firms, There is something like activity evinced in the shipment of 
rails at the local ports for the United States, Russia, and the 
South-West coast of America, and should the present fine weather 
continue for some little time the exports will be something con- 
siderable, and show a very iderable increase as compared with 
the corresponding period of the last two years. The home trade 
continues inactive, and for bars and the other miscellaneous descrip- 
tions there is a lack of anything like briskness in the demand, and 
this will in all probability continue to be the case for the next 
fortnight or three weeks. The pig iron market continues in a 
state of inactivity, which appears to be the case with all the other 


The tin-plate trade is quieter than it has been for several weeks, 
il after the 


Steam coal proprietors report the trade a little better than it 
aving 
but the 
t the requi f shi Selb Serie tem 
mee’ requirements o an rs for the more 
Ph with the'f ing off in the demand, 

trade in a position far from satisfactory, and 
more than half time. 
are more inquiries from the mail packet stations, and to 


some of the South American ports 


There is a fi d srathe with Vnnis tmpeoring tha, Shanint 

a fair prospect o wit i e i 

authelinitaileg tebesed the teonngeters teumobell : 

the provisional Government fixed them at a few months ago. The 
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erpool, w running steamers from 
Liverpool twice each month, and from Newcastle twice each monthy 
provement continues in several local branches of Sheftield 
| ecpandvacare respanrp. vend branches, which are 


gen dull, armour-plate 

si et decedplion, Amore exentogtiey Dessau eh 
i more active i 8 up for some 

of the better descriptions of on 4 


said of the file and saw trades. Pen 
Glasgow Corporation Waterworks 
. A reserve fund of £26,005 has 


and more is doing in some of 


ugh receipts of the 
in 1868—9 amounted to £104,350 
The revenue of 1867—8 was £98,246. 

The ironworks in South Yorkshire continue pretty well em 
large business is being done in rails, 
the foundations of a new rail mill have been put down. For plates 

d sheets there is a moderate demand, as well as for most 
descriptions of manufactured iron. The 
y as regards household qualities. The trade in steam 
ull and Grimsby, for exportation to the north of 
is not very active. There is rather more doing in 
ever, as regards engine fuel. 

tations are entertained at Barrow-in-Furness, 

the hematite iron district, that coal will 
would be an immense addition, of course, to the mineral wealth 


to report in the Cleveland iron trade, 
which continues active in almost all its branches. An advance in 
is talked of as probable. The rail mills are kept hard at 
with the t and i 
rough iron has improved in 
state of local shipbuilding industry. 
engine builders are reported to be well employed. 


At Milton and Elsecar a 


There is not much change 


for rails. The deman 
ocome of the anima’ 





PRICES CURRENT OF METALS AND OILS, 
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ENGRAVING OF THE PERIOD. 
THE COUNTY PALATINE OF LANCASTE. 
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